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IIposior

IIpeouciaoBue

Mou npukiiodyeHus B M3y4eHHM Linux Havamuch OObIlle OecsATH JieT Has3am, B 1998.
4 mpocTo yCcTaHOBUJI CBOM IIepPBBIM OUCTPUOYTHB Linux m OBICTPO CTajl MOKJIOHHUKOM
KOHIeniuu u punocodpum Linux.

Bcerpa cyIecTBYIOT HECKOJIBKO IyTeM pelieHus: 3agadu. To Ke camoe MOXKHO CKa3aTh
o puctpubytuBax Linux. Cambie cepbe3HBIE CYIIECTBYIOT TromaMu. HeKoTopwie Bce
elle CyIIeCTBYIOT, HEKOTOPHIE IIPEBPATUJINCH BO UTO-TO APYroe, elle OOHU OCTaJIUCh
TOJILKO B Hale# mamsatu. OHM BCe pa3HBIe, BCE OTPAXKAKT HOTPEeOHOCTH IeIeBOM
ayouTopuu. ITOCKOIBKY CYIIIeCTBYeT TaKOe OTPOMHOE KOJIMYECTBO IyTeH HOCTUIKEHUS
OOHOTO pe3yJbTaTa, s HavyaJsl IIOHUMaTh, 4TO 1 Oojee He 00si3aH OrpaHUYNBATHCS KAaKOU-
nu6o ogHOM peanulaunei. o uccnegoBanus Linux, HaM IPOCTO TPUXOAUIOCHE MUPUTHCS C
npobieMaMy OPYTUX OIePaIlMOHHBIX CUCTEM, ITIOCKOJILKY Y Hac He ObIsI0 BhIOOpa. ITO OBLIO
Tak, HpaBuioch Bam unu Het. C Linux KoHIenusa BeIOOpa OoIjia 1o cBoero amnores. Eciu
BaMm 4TO-TO He HpaBUTCS, Bbl abCOMIOTHO CBOGOOHO MOXKETe ITIOMEHSTH 3TO, HAaCTOJILKO
CBOOOIHO, HACKOJIBKO BOOOIIIEe BO3MOKHO.

A nompo6GoBas HECKOJIBKO AUCTPUOYTUBOB M HE CMOI OCTAaHOBUTHCS HU Ha OOHOM.
OHU Bce XOpPOIIH, KaXKObi MO-cBoeMy. bojiee He cyllecTByeT IMOHATHUY "TPaBUIBHO" U
"HempaBunbHO". Tenmepb BceM yIpaBiisgeT Baml nuuHbIM BKyC. [Ipu orpoMHO# cBobGome
BbIOOpa S 0CO3HAJI, YTO HEBO3MOXKHO ITogo6paTh cebe OgHYy uaeanbHYI0 BO BCEM CUCTEMY.
[ToaToMy 51 pemms co3maTh MO0 COOCTBEHHYIO cucTeMy Linux, KoTopas MOJIHOCTHIO OBI
COOTBETCTBOBaJla MOUM IIE€PCOHAJILHEIM ITPEOITYTEeHUSIM.

YT10o0OBI MOEeWCTBUTEJIPHO IIOJIyYHUTh CBOI0O COOCTBEHHYIO CHCTEMYy, S PelIua cobuparhb
abCoMIOTHO BCe U3 MCXOOHBIX KOOOB BMECTO TOTrO, UYTOOBI MCIIOIb30BaTh
IIPEeKOMIINJINPOBAHHbBIE OMHAPHBLIE MHAKEeTHl. JTa «uAealibHas» Linux-cucTeMa OOIXKHA
MMETh CUJIbHBIE CTOPOHBI BCEX IPYTUX CUCTEM 1 MCKJIII0YATh UX cjtabocTtu. [ToHavany umes
Ka3ajlaCcb BechbMa oOecKypaxkuBatoileli. He Bepuioch, YTO TaKas CUCTEMA MOXKET OBITh
co3aaHa.

ITocme mONTOoro MPEOmOJIEHWsI MPENSITCTBUM, TAKWX KaK B3aWMMHBIE 3aBUCHUMOCTH U
OIMMOKM KOMITMISIIINU, I HaKOHeIl coOpall cBoio coOCTBeHHYI0 Linux-cuctemy. OHa Oblnia
TIOJTHOCTHIO I'OTOBA [IJIST UCIIOIb30BaHM s, KakK U JIi000u npyroi auctpudbytus Linux. Ho ato
OBIJI0 MOe TBOpeHUeE. DTO ObIJI0 HEOOBIKHOBEHHOE YYBCTBO. JIydlllie 3TOT0 OBLIIO OBl TOJIBKO
CaMOCTOSITEJIbHOE HallMCaHWe KaXKIor0 KOMIIOHEHTAa CUCTEMEI.

Kak TOIBKO s ITOOeJIUICS CBOMMH UAesIMU C OIPYTrUMH YjJeHaMu Linux-coo01ecTBa, CTajo
SICHO, 4YTO CYIIIeCTBYeT CTOMKHM HMHTEepec K IMOmOOHBIM IpoeKTaM. Cpal3y CcTajio SICHO,
YTO TaKue caMocOOpHBIe Linux-CuCTEMEI MOTYT He TOJILKO CJIYKUTbD [JISI VIOBIETBOPEHUSI
cruennuyecKux TpeOOBAaHUM II0JIb30BATENIsI, HO Uu OBITh HIAEabHBIM O0O0YYaloIIuM
MaTepuajoM [OJis IPOTrPaMMHCTOB M CHCTEMHBIX aJIMHUHHCTPATOPOB, Ha KOTOPOM OHHU
MOTI OB OTTAYMBATL CBOE MAacTepCcTBO. MMEHHO 13 9TUX UIel U POOUJICS IMPOeKT Linux
From Scratch.

OTa KHUTa - aapo mpoekTta Linux From Scratch. Ona mnpepocTtaBnsier ¢pyHOaMeHT U
WHCTPYKIIUU, HeoOXoouMble BaM [J11 MOCTPOEHUST U KOMITUIISIIIUY COOCTBEHHOM CUCTEMHEI.
OTa KHUTa [paeT IIabloOH, clegys KOTOpoMy Bbl monyuuTe KOPPEKTHO paboTaromryro
cuctemy; Bul cBOOOHO MOKeETe U3MEHSATh MHCTPYKIIMY, YTOOLI pe3yJIbTaT COOTBETCTBOBAI

Vviii
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BamiuMm xenaHUsIM, 1 Ha CaMOM [ejie MMEHHO 3TO U eCTh BaXKHeHIIass 4aCTb IPOoeKTa. Bul
KOHTPOJINPYETE BCE; MHEI IIPOCTO MPOTSITUBaeM PyKY IIOMOIIH, YTOOBI ITOMOYb BaM B Hauase
Barmrero co6CTBEHHOTO IIPUKIIIOUEHHUS.

4 uckpeHHe HageloCh, YTO BBl 3aMedaTeJIbHO NpPoBemeTe BpeMs, paboTas Ham CBoel
cobcTtBeHHOM cOopkoM Linux From Scratch u Hacnaxpasick OTPOMHBIM YHMCJIOM
npeumytiects Coeit Co6cTBeHHOM CUCTEMEI.

Gerard Beekmans
gerard@linuxfromscratch.org

KoMy agpecoBaHa 3Ta KHuUra?

Cy1iecTByeT MHOXKECTBO IIPUYMH, 110 KOTOPHEIM BBl MOTJIM 3aXOTETh IIPOYECTh 3Ty KHUTY.
OmuH U3 BOIIPOCOB, KOTOPHIM 3aal0T MHOTHE JTIIOOU, «II0YeMY TaK He0OXOAMMO ITI0THOCThIO
IIPOXOOUTHL BECH IIPOIeCC PyUYHOM COOPKM Linux-cucTeMbl C HyJsI, KOTOa MOXKHO IIPOCTO
CKayvaTh U YCTAHOBUTH YKe TOTOBBLINA OUCTPUOYTUB?»

OpHa U3 BaXKHBIX 1eJIe CyIIeCTBOBaHUS 9TOr0 IIPOEKTa - IOMOYb BaM u3yuuTs, Kak Linux-
cucteMma paboraet usnytpu. Coopka LFS momMoraeT moka3aThb, YTO COCTaBJIsgeT Linux u
KaK ero KOMIIOHEHTHl B3aMMOJAEUCTBYIOT APYr ¢ apyrom. OgHa M3 JIYYIIWX Beller - 3TO
TO, YTO ITPUOOPETEHHKIN ONBIT CaMOOOyUeHtsI ITOMOKeT BaM B manbHeNIIeM pacuIinpeHun
Linux-cucTteMsl B JII000M HaAIlpaBJIEHUU.

HOpyrou BaxXHBIU acriekT LFS - 3T0 BO3MOXKHOCTH IMOTHOCTHIO KOHTPOJIMPOBATh CUCTEMY,
He TI0Jlarasich IIPU 9TOM Ha YblO-TO-TaM peanu3anuio guctpubyTtuBa Linux. C LFS, Bh
HaXOOUTEeCh B KpecJjle BOOUTEIA U QUKTyeTe KaXIbI aClIeKT CBOEU CUCTEMHEIL.

LFS no3Bonsier Bam co3pmaBaThk yibTpakKoMIakTHEIe Linux-cucteMrbl. [Ipu ycTaHOBKe
00bIYHOTO OUCTPUOyTHMBa BaM 4acTO MpUXOOUTCS yCTaHABIUBATh OTPOMHOE KOJIMYECTBO
IIporpaMM, KOTOphIe HUKOTa He OyOyT HCIOJIb30BaHbBl. OTH MPOTPAMMEBI BIYCTYIO
3aHUMaIOT MEeCTO Ha fucke. Brl MoXkeTe 3aMeTUTh, YTO C HEIHEIITHEMU XKEeCTKUMU OUCKaMU
9TO He TakK yXK u crTpamHo. OpgHako, mHorga Bam OymeT BaXkeH pa3Mep CUCTEMHL.
BcrmomHuTEe 0 3arpy3ounbix CD, USB-muckax ¥ BCTpauBaeMbIX CHUCTeMaxX. ITO 00JIaCTH,
roe LFS 6ymeT BecbMa BHITOLEH.

Eme omHa BaXHasi NOPUYMHA COOCTBEHHOPYYHOM cOopku Linux - 06e30macHOCTb.
KoMnunupys BCIO CUCTEMY M3 MCXOOHOTO KOOa, BEI MOXKeTe IIPOBEPUTH BCE U MMPUMEHUTD
HeoOXoguMbIe MaTyu 0e30IaCHOCTH. BoJibllle He HYy2KHO KOaTh, IT0Ka KTO-HUOYOb OPYTroH
OTKOMITH/INPYET OMHAPHEIE MaKeThl U YCTPAHUT B HUX ALIPY. XOTsI BEI M MOXKeTe IPOBEPUTH
IIaT4, HeT HUKAKOW rapaHTHM, YTO HOBBIM OMHAPHBIM MaKeT OBII COOpaH KOPPEKTHO U B
HEM JIeMCTBUTEJIbHO MCIIPaBieHa mpobieMa.

LHenp Linux From Scratch - cobpaTh MOJHYI0 U TOTOBYIO K MCIIOIb30BAaHUIO CUCTEMY
6as3oBoro ypoBHs. Ecnu Bel He XoTuTe coOUpaTh CBOIO COOCTBEHHYIO Linux cucTemy c HyJi,
Bam He ymacTcs M3BJie4Yb BCEU MOJIb3bl U3 JaHHOU KHUTHU.

KoHeuHO e, OpuUYMH Oasi cOOpku cBoedM LFS-cucTeMbl CHIHUIIIKOM MHOT'O, YTOOBI
IIepeynciaTh 30ech uxX Bce. llomBomss UTOTrH, 3HAHUS ABJAIOTCSI CaMBIM BECOMELIM
aprymeHToMm "3a". Ecnu Bwl mpopmonxkurte cBoe usydenue LFS, Bel OymyTe mopazkeHHI
CHUJION, KOTOPYIO JaloT HHPOpMalusa U 3HAHUS.
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IleneBbie apxuTtekKTypsbl LFS

['maBHBIMU 1IefieBBIMU apxuTekTypamum LFS gasnsgiorca 32-pa3psgHeie (x86) u 64-
pa3psapgnbie (x86 64) nmponeccopel AMD/Intel. HecMmoTpsi Ha 9TO, UHCTPYKIIUKA B KHUTE,
C HeOONbIIUMU H3MeHeHusMu, pabdoraroT u ¢ Power PC. YtoOGvl coOpaTh CHUCTEMY,
HMCIIONB3YIONIYI0 OOWH M3 3TUX IIPOIECCOPOB, HEOOXOOMMO, B MOIIOJITHEHHE K OPYTUM
HUXecJIegylmuM TpeboBaHUSAM, HMETh CYIIEeCTBYIOIIYI0 CHCTeMy Linux, TakKymo Kak
O0onee paHHssa yctaHoBKa LFS, Ubuntu, Red Hat/Fedora, SuSE, koTtopass Takxke OBl
nogaepzkKrBalia JaHHYI0 apXUTEKTYypy mpoleccopa. Takxke, IOMHUTE, 4TO 32-pa3psaOgHbIi
OUCTPUOYTUB MOXKeET OBITH yCTAHOBIEH M MHCIIOJIb30BaH KaK XOCT-CHCTeMa Ha 64-
pa3psAaaHbIX KoMnbioTepax AMD/Intel.

Heo6xoguMo cKa3aThb €llle HECKOJIbKO CJIOB 0 64-pa3psiIHBIX CUCTeMaX. B cpaBHeHUU
C 32-pa3psimHBIMH, Pa3Mep MCIIOJIHSIEeMBIX (aiiIoB HEMHOTO OOJbIlle IIPU HPAKTUUYECKU
He3aMeTHOM pa3HuIle B CKOPOCTH BHINTOTHeHUsI. Hampumep, rmpu TecToBou coopke LFS-6.5
Ha cucteMe c nmporueccopoM Core2Duo ObIIM ITOTYYEHBI CIIEAYIONINE PE3yIbTaThl:

ApxutekTypa Bpemsi cbopku Pa3mep
32-pa3pagHas 198.5 MnHyT 648 MB
64-pa3pagHas 190.6 MuHyT 709 MB

Kak Brl MmoxkeTe BumeTh, 64-pa3psigHas cOopkKa TONbKO Ha 4% OBICTpee U IIPU 3TOM Ha
9% Oorplie, yeM 32-pa3psigHasi. Beirofa oT riepexona Ha 64-pa3psgHylo CUCTEMY KpaiiHe
HeBenuKa. Koneuno, ecnu y Bac 6osee 4GB RAM unu Bam HeoOGxogouMo YacTo paboTaTh
C DaHHBIMM, pa3Mep KOTOpHIX IpeBuiaeT 4GB, npeumyiiecTBa 64-pa3psigHON CUCTEMEI
O4YEeBUHHIL.

[To ymomyaHuio, 64-pa3psagHasi cuctTeMa, KoTopas noyuuTcs npu coopke LFS, sBnsercs
TaK Hal3blBaeMoOu "4ducrtou" 64-pa3psAagHON CUCTeMOW. TakKas CHUCTeMa NOOAAepXKUBaeT
TONBKO 64-pa3psigHbie UcHoHsAeMble darinbl. COOpKa "MyJIbTH-apPXUTEKTYPHOM" CUCTEMBI
TpeOyeT OBOMHOM KOMIIMJIIIIMM MHOTHUX ITPUJIOKEHUM, OOWH pa3 Oiasa 32-pa3psamHbIX
daiinoB u ommH pa3 mOJig 64-pa3psAOHBIX. OTO He MOoAaepKuBaeTcs IIpoekKToM LFS,
IIOCKOJIbKY HE COOTHOCUTCSI C MIOeeM MpPemoCTaBJIEHUs WHCTPYKLUM, HEOOXOOUMBIX OIS
cO6opku mpocTo Linux-cuctembl. Bac MoxkeT 3auHTepecoBaTh IpPoekT Cross Linux From
Scratch Kmo4eBOM 1eJTbI0 KOTOPOTO U SIBNIAETCS COOPKA MYJIbTUAPXUTEKTYPHOM CUCTEMEI.

W Hamocnemok ellle OOHO 3aMedaHUe O 64-pa3psAgHBIX cucTeMax. HeKoTopele makKeThl
Ha OaHHBIM MOMEHT He MOTyT OBITh cOoOpaHbl AJist "ducTon" 64-pa3psamHON CUCTEMBI
Unu TPeOyIOT CIiellalIbHBIX MHCTPYKIUM 1Mo cOopKe. Kak mpaBusio, Takue MPUI0KEHUS
HaIlMCaHbl C MCIIOJIb30BAHUEM CIIEIUUYHBIX AJI 32-pa3psaHBIX CUCTEM acceMOIepHBIX
WHCTPYKIIUM, KOTOPhIe He ITO3BOJIAIOT coOpaTh mporpaMMmy st 64-pa3psagHOil CHUCTEMEI.
Takumu Tpo6IeMHBIMU ITaKeTaMU SBJISIIOTCS HEKOTOPhIe ApaliBepa Xorg O yCTapeBIINX
BUOeOKapT u3 http://xorg.freedesktop.org/releases/individual/driver/. Bonbiryio 4acThb
TaKUX IIPo0IeM MOXKHO 000MTH, HO 3TO TPeOYET HOMOTHUTENBHBIX CIEIUAIbHBIX TeMCTBUMN
U MaT4yewu.

LFS ¥ cTanmapTshl

Crtpyktypa LFS cnenyet cragmaptaM Linux Tak CTpOro, Kak TOJIBKO BO3MOXKHO. ['TaBHEIMU
CTaHJapTaMU SABJISIIOTCS:

* POSIX.1-2008.
» Filesystem Hierarchy Standard (FHS)


http://trac.cross-lfs.org/
http://trac.cross-lfs.org/
http://xorg.freedesktop.org/releases/individual/driver/
http://pubs.opengroup.org/onlinepubs/9699919799/
http://www.pathname.com/fhs/pub/fhs-2.3.html
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* Linux Standard Base (LSB) Specifications

LSB umeeT naTh oTOenbHEIX YacTeu: Core, C++, Desktop, Runtime Languages,
u Printing. B momonHeHne K OCHOBHBIM TPeOOBaHUSM UMEIOTCS apXUTEKTYPHO-
crnenuduuHble. LFS cTapaeTcs ciegoBaTh BhIIIENIPHUBEOEHHBIM IIPpaBUIaM.

3aMmeuyaHHue

MHorue nogu He corjiacHbl ¢ TpeboBaHusiMu LSB. OCHOBHOM IIPUYUHOM UX
orpeneneHus Obllla HEOOXOOUMOCTh B YBEPEHHOCTH, YTO IIPOIIPHUEHTAPHOE
IIporpaMMHOe obOecliedyeHre MOXKHO OyoeT YyCTaHOBUTh U HOPMaIbHO
HCIIOJIb30BaTh Ha COBMecTuMoOM cucteme. ITockonbKy LFS - source-based
CUCTeMa, I10JIb30BaTeJIb UMEeEeT IIOJIHbIM KOHTPOJIb Hall BCEMU ITaKeTaMU

1 MOXKET OTKa3aThCs OT YCTAHOBKM HEKOTOPHIX ITAKETOB, TPEOYEMEIX 110
crnenudukanusam LSB.

Co3pmanue LFS-cucreMmsl,

COOTBETCTByWOIIe BceM cHnemudpuramusM LSB, BmomnHe

BO3MOKHO, HO ITOTPeOyeT YCTAaHOBKM MHOXKECTBa [OMNOJIHUTEIbHBLIX MaKeTOB, KOTOPLIE
HaXoOsATCA 3a npepgenaMu paccmopeHusa LEFS. Bonbllyo 4yacTh M3 3TUX HaKEeTOB MOZXKHO
YCTAQHOBUTH I10 MHCTPYKLMAM u3 BLFS.

ITakeTsl, mpemocraBiisieMmbie LFS 1 HeoOxomuMbie /151 YIOB/JI€TBOPEHH ST

TpedoBanuu LSB
LSB Core:

LSB C++:

LSB Desktop:

LSB Runtime Languages:
LSB Printing:

LSB Multimeda:

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

Gcce
Het
Perl
HeT
Het

ITakeTsl, npemocraBiisieMmbie BLFS u Heo0xomumbie [JIsI yIOBI€TBOPEHH ST

TpedoBanuu LSB
LSB Core:

LSB C++:
LSB Desktop:

LSB Runtime Languages:
LSB Printing:
LSB Multimeda:

At, Batch (gacte At), Bc, Cpio, Ed, Fcrontab, Initd-tools,
Lsb release, PAM, Sendmail (unu Postfix, unu Exim)

HeT

ATK, Cairo, Desktop-file-utils, Freetype, Fontconfig, Glib2,
GTK+2, Icon-naming-utils, Libjpeg, Libpng, Libxml2,
MesalLib, Pango, Qt3, Qt4, Xorg

Python
CUPS
Alsa Libraries, NSPR, NSS, OpenSSL, Java, Xdg-utils

ITakeTsl, He nmpenocTaBiisieMmble LFS uiu BLFS u HeoOxomuMbie IJIs
YIOBJIETBOpEeHHsI TpedoBanuu LSB

LSB Core:

Het

Xi


http://refspecs.linuxfoundation.org/lsb.shtml
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LSB C++: Het
LSB Desktop: Het
LSB Runtime Languages: Hert
LSB Printing: Hert
LSB Multimeda: Hert

ITosicCHeHHUsI K BBIOPAaHHBIM IIaKeTaM

Kak OmIJIO CKa3aHO BEHINIE, IIejib ITpoeKTa LFS - mocTpoeHue MONHOM M T'OTOBOM K
HMCIIOTh30BaHNIO CUCTEMBI 0a30BOro ypoBHs. OHa mOoIXKHa BKJII0OYaTh B ce0s1 BCe MaKETH,
HeoOXOuMble [JIsI CaMOBOCIIPOM3BENEHUS, NPEeHOOoCTaBJIsAsi OTHOCUTEIbHO HEeOOIBbIIYIO
OCHOBY, OT KOTOPOU IIOIb30BaTENb MOXKET OTTAJIKUBATLCS B IIOCTPOEHUHU CBOeM, Ooiee
CJIOKHOM CHCTEeMEBI. DTO He 3HauuT, uTo LFS He MoxkeT OBITH cHejlaHa elne Oojiee
MaJieHbKOM. HeKoTophie BasKHbBIE ITAaKEThl, HECMOTPS Ha Hallld peKOMeHJaIlllu1, MOTYT OBbITh
Oonee-meHee 0e300I€3HEHHO MCKIIIOYEHBI 13 ITOCTpoeHus. CIIMCOK, IpencTaBJIE€HHBIN
HUJKEe, TOSICHSET POJIb KaXKO0ro makeTa B CUCTEME M IIPUYUHBI, IT0 KOTOPHIM OH OBIN
BKJIIOYEH B KHUTY.

Autoconf

3TOT maKeT COHEePKUT IIPOTPAaMMbI, CO3TA0IINe CKPUIITH 000JI0YKH, CITOCOOHEIE
aBTOMATUYECKH CKOH(MUTYPUPOBATH UCXOOHBIE KOOBI U3 I1aGJI0OHa, IIPeIOCTaBIeHHOT O
pa3paboTuynkoM. OH YacTO HEOOXOOAUM [JIsI TOBTOPHOM COOPKM ITaKeTa II0Ciie
W3MEeHEHUU B IIpolielype IIOCTPOEHUS.

Automake

[TakeT COmepKUT IIporpaMMhl [ijis reHepanuu Make-daiinoB u3s 1mabdimoHoB. OH
4acTo HeoOXOoauM MJIisi IIOBTOPHOM COOPKH ITaKeTa II0Cjie U3MEHEHUU B IIpolenype
IIOCTPOEHUS.

Bash
9TOoT naket ynoBeTBopsieT TpeboBanue LSB Core, mo KOTOPOMY CUCTEMa [OJIXKHAa
npenoctaBnsaTh uHTepdelic Bourne Shell. Ou 6b171 BEIOpaH U3 GOJIBIIOTO YHCIIa OPYTUX

BApPHaAHTOB IIOTOMY, YTO ABJIAE€TCA HamboJjiee IIOIIYJIIAPHBEIM 1 OOHHNM M3 CaMbIX MOIITHBEIX
II0 BOSMOZKHOCTSIM.

Binutils

OTOT mMakeT COOepKUT KOMIIOHOBIIUK, acceMOJiep ¥ OPyrue yTUIUTH OJisi paboThI C
00beKTHEIMU (patinamu. [IporpaMMbl U3 3TOr0 MaKeTa HEOOXOOUMBI [JIsI KOMIIUISIINT
IMOYTHU BCeX mmakeToB LFS u O0JBIIMHCTBA OCTAJIbHBIX ITPOTrPaMM.

Bison

[Taket comepxkuT GNU-Bepcuio yacc (Yet Another Compiler Compiler, Emne Ogun
KoMmmunsitop KoMnunasiTopoB), He00X0OUMOT'0 AJisi COOPKKM HEKOTOPBIX APYTUX
nporpamm LFS.

Bzip2

OTOT IakKeT COOEPZXKUT IIPOTrPpaMMHBI OJIA pa6OTbI CO CXKaTHIMHU HaHHBIMH. OH HE00X0OUM
OJId PaCIIaKOBKH MHOT'HX IIaKE€TOB LFS.

Check

xii
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This package contains a test harness for other programs. It is only installed in the
temporary toolchain.

Coreutils

[TakeT BKIO4YaeT B ceOs1 HeoOXoOuMbIe IIPOTPaAMMEI [IJIs IPOCMOTPAa U 00paboTKU
daitnnoB u KaTtanmoroB. OHU TPeOYyIOTCS OJIS yIIpaBlieHusd ¢alilaMu 13 KOMaHOHOMU
CTPOKH, a TaKxXKe [JII YCTaHOBKHY aOCOJIIOTHO BcexX rmakeToB LFS.

DejaGNU

CopepKUT KOMIIOHEHTHI IJISI TECTUPOBAHUS APYTUX IIPOrpaMM. DTOT aKeT
yCTaHaBJIMBAE€TCS TOIbKO KaK BPEMEHHBIM UHCTPYMEHTaPU.

Diffutils

[TakeT COmepKUT ITPOTrPaMMbI, KOTOPHIE TTO3BOJISIIOT BEIIBUTDL PA3J/INYUSI MEXKOY
dattnamu unu KatamoraMu. C UxX MOMOIIBIO MOXKHO CO3daBaTh IIaT4YH, a TaKXKe OHU
HeOoOXOOUMEI [JIsI COOPKY MHOTHX ITaKEeTOB.

E2fsprogs

[TakeT BKIO4YaeT B ce0s YTUIIUTHL AJIS OIIePUPOBaHUs C paiijioBLIMU CHUCTEMaMU ext2,
ext3 u ext4. 910 camMble MONYyJIIPHBIE W THIATEJIFHO IPOTECTUPOBaHHBIE (DaliIOBBIE
CHUCTEMEHI, TofaaepKuMaemMbie sgpoM Linux.

Expect

OTOT MaKeT COIEePKUT IIPOrpaMMy IJisi CBI3bIBAHUS CKPUITOBBIX IMAJIOTOB C IPYTUMH
MHTEPAKTUBHBEIMU IIporpaMmmMmaMu. OH 3a4acTyi0 UCIOJIb3YETCS IIPU TECTUPOBAHUU
opyrux naketoB. OH yCTaHaBIUBAETCS TOJIBKO KaK BPEMEHHBIM NWHCTPYMEHTAapPUH.

File

OTOT makKeT BKJIIOUAET B ce0s YTUIUTY [JIS ONpefesieHUus TUIa IepeaaHHoro eu gaia
UM HECKOJIbKUX (arinoB. HeKoTopkie makeThl TPeOyIoT ee Oisi COOPKU.

Findutils

[TakeT comepzKUT IIpoTrpaMMBbI 15 morcKa ¢ainoB B painoBoi cuctreMe. O4eHb
MHOTHE ITaKeThl UCIOJIb3YIOT 3THU YTUIUTH IPU COOPKeE.

Flex

OTOT mMakKeT COOEepPKUT YTUIUTY OJIS TeHepalluu IIporpaMM, CIIOCOOHBIX paclo3HaBaTh
ma6oHbl B TeKcTe. 9To GNU-Bepcus lex (JIeKCMYECKOTro aHaInu3aTopa),
Heo0X0oauMoro OJis cOOPKU HEeKOTOPHIX makeToB LFS.

Gawk

B 9TOM makeTe COOEpPKUTCS IIporpaMMa s OIlepUPOBaHUS COIEPKUMBIM TE€KCTOBBIX
daitnnos. 3to GNU-Bepcus awk (Aho-Weinberg-Kernighan), KoTopsiii KCIIONIBE3yEeTCS B
CKpHUITax COOPKU MHOTUX ITIaKETOB.

Gcc

910 - Cobpanune KomnunsatopoB GNU (Gnu Compiler Collection). [JaHHBIlN ITaKeT
comepxut KoMnuaaTopsl C u C++, a TakXKe MHOTUE Opyrue, He yCTaHaBIUBaeMEbIE B
mpoitecce cbopku LFS.

GDBM
xiii
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[TakeT nipemocTaBnsieT OubnuoTeKky ynpasnenus 6adamu gaHnHbIXx GNU (GNU Database
Manager). OHa UCIIONb3yeTCcs OApyruM nmaketom, Man-DB.
Gettext

B maHHOM makeTe HaXOAsATCS YTUJIUTHI AJI MHTePHallMOHaIu3alluu 1 IiepeBoaa
nHTepdeiica mporpaMm Ha Opyrue sa3blku. OHM He0OXOOMMbI HEKOTOPHIM ITaKeTaM.

Glibc

ITOT maKeT COOePKUT TIaBHYI0 6ubmnoTeky s3bika C. Hu ogHa mporpamMma B Linux He
3anycTuTtcs 6e3 Hee.

GMP

This package contains math libraries that provide useful functions for arbitrary
precision arithmetic. It is required to build Gcc.

Grep

This package contains programs for searching through files. These programs are used
by most packages' build scripts.

Groff

This package contains programs for processing and formatting text. One important
function of these programs is to format man pages.

GRUB

This package is the Grand Unified Boot Loader. It is one of several boot loaders
available, but is the most flexible.

Gzip

This package contains programs for compressing and decompressing files. It is
needed to decompress many packages in LFS and beyond.

Iana-etc

This package provides data for network services and protocols. It is needed to enable
proper networking capabilities.

Inetutils

This package contains programs for basic network administration.
[Proute?2

This package contains programs for basic and advanced IPv4 and IPv6 networking.
It was chosen over the other common network tools package (net-tools) for its IPv6
capabilities.

Kbd

This package contains key-table files, keyboard utilities for non-US keyboards, and a
number of console fonts.

Kmod
This package contains programs needed to administer Linux kernel modules.

Less .
Xiv
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This package contains a very nice text file viewer that allows scrolling up or down
when viewing a file. It is also used by Man-DB for viewing manpages.

Libpipeline

The Libpipeline package contains a library for manipulating pipelines of subprocesses
in a flexible and convenient way. It is required by the Man-DB package.

Libtool

This package contains the GNU generic library support script. It wraps the
complexity of using shared libraries in a consistent, portable interface. It is needed by
the test suites in other LFS packages.

Linux Kernel

This package is the Operating System. It is the Linux in the GNU/Linux environment.
M4

This package contains a general text macro processor useful as a build tool for other
programs.

Make

This package contains a program for directing the building of packages. It is required
by almost every package in LFS.

Man-DB

This package contains programs for finding and viewing man pages. It was chosen
instead of the man package due to superior internationalization capabilities. It
supplies the man program.

Man-pages
This package contains the actual contents of the basic Linux man pages.
MPC

This package contains functions for the arithmetic of complex numbers. It is required
by Gcc.

MPFR

This package contains functions for multiple precision arithmetic. It is required by
Gcec.

Ncurses

This package contains libraries for terminal-independent handling of character

screens. It is often used to provide cursor control for a menuing system. It is needed
by a number of packages in LFS.

Patch

This package contains a program for modifying or creating files by applying a patch
file typically created by the diff program. It is needed by the build procedure for
several LFS packages.

Perl

This package is an interpreter for the runtime language PERL. It is needed for the
installation and test suites of several LFS packages.

XV
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Pkg-config

This package provides a program to return meta-data about an installed library or
package.

Procps-NG

[TakeT comepzKUT IIPOTpaMMHI [JI51 CJIEKEHUS 3a pab0oTOM MPOLIeCCOB. DTU IIPOTPaMMBbI
TOJIE3HHI AJII aAMUHUCTPUPOBAHUS CUCTEMEI, @ TaK¥Ke HCIIOIb3YIOTCS 3arpy304YHBIMU
ckpunrtamu LFS.

Psmisc

[TakeT mpemocTaBJIIeT IPOrpaMMBbl, BEIBOASINNE PA3TTUYHYI0 MHOOPMAIINIO O
3amnyIIeHHbIX mponeccax. OHU IOJIe3HHI [JII CUCTEMHOT0 aAMUHUCTPUPOBAHUS.

Readline

[TakeT comepkuT HaOop OMOINOTEK, IIPEOOCTABIISIONINX BO3MOXKHOCTD
penakTUPOBaHUS KOMaHOHOM CTPOKU U XpaHeHUs ucTopuu KoMaHp. OH UCIIOJIb3yeTCs
Bash.

Sed

OTOT MakKeT MO3BOJIIET PENAKTUPOBATh TEKCT 063 OTKPHITUS €T0 B TEKCTOBOM
penaktope. OH TakXke TpeOyeTcsi O0IBIIMHCTBOM KOHDUTYPAITMOHHBIX CKPUIITOB.

Shadow

[TakeT comepKUT IpOorpaMMEI AJis1 6€30I1aCHOT0 yIIPaBJIeHUs ITapOoJIsIMU.

Sysklogd

9TOT MakeT COOEPKUT IIPOrpaMMBI IJid KypPHaJIMPOBaHUSA CUCTEMHEBIX COOOIIEHUH,
IOAOOHBIX TEM, UTO SAOPO UJIM OEMOHBI IIOCHUIAIOT B ClIydyae HEOOBIYHOTO COOBITHUS.
Sysvinit

B aTOM makeTe comepKUTCA IporpamMma init, aBiasgoIIascs poguTesaieM BCcexX
OCTaJIbHBIX IPOLIECCOB B cuCTeMe Linux.

Tar

OTOT NNaKeT IPEefoCTaBiIsseT BO3MOXKHOCTL CO3MaHusl apXUBOB U UX PAaCIIaKOBKU.
Heo6xogum AJist u3BiedeHuss abCOMIOTHO BCeX MMAaKeTOB, UCIIOIb3yeMbIX B LFS.

Tcl

[TakeT comepxkut Tool Command Language, UCIIOIb3yEMHBIN IIPU BHIIIOJTHEHUU
TeCTUPOBaHUA BO MHOrux naketax LFS. OH ycTaHaBIuBaeTCs TOJIBKO KaK BpPEMEHHBIU
HHCTPYMEHTapHUH.

Texinfo

OTOT HaKeT COOEPXKUT IIPOTrPaMMEI IJIAd YTEHUA, CO3OaHUA U HpeO6pa3OBaHI/IH info-
CTPAHUII. On HUCIIONIBb3YyEeTCHd IIPU YCTaHOBKE MHOT'HX IIdKE€TOB LFS.

Udev

[TakeT cCOmepKUT ITPOTrPaMMHI [JI1 AMHAMHUYECKOM reHepaluu y3j10B ycTpoucTs. Udev
SIBJISIETCSI aJIbTePHATUBOM CO3MaHUI0 HECKOJILKUX THICAY CTAaTUYECKUX YCTPOUCTB B
oupekTopuu /dev.

Util-linux
XVvi
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[TakeT BKIO4aeT B ceOs1 pa3HOOOpas3Hble YTUIUTHL. Cpenu HUX IPOTrPaMMEBI OJIs
yIIpaBJIeHus: QarI0BEIMI CUCTEMAaMU, Pa3geiaMi, KOHCOJIbIO U COOOIIEeHUSIMH.

e Vim

9TOT makeT comepkuUT pemakTop. OH OblI BEIOPAH 1M3-3a COBMECTUMOCTH C
KJIaCU4YeCKUM PedaKTOPOM Vi 1 OTPOMHOTO YKCJIa MOIITHBIX BO3MOXKHOCTEMU. BEIOOD
pemakTopa - 0O4eHb CYObEeKTUBHBIM MOMEHT, IIO3TOMY BHI, 10 XKeJTaHuIo, IT0XKeTe
3aMeHUTh Vim J1ioObIM IPYTUM TE€KCTOBLIM PEIaKTOPOM.

» XZ Utils

IlaHHBIM ITAKET BKIIOYaeT B ce0s1 mporpaMMBbl AJIsS CKATHUS M pacnakKoBKU ¢arinoB. Ha
OaHHBIM MOMEHT, OHM IIPEIOCTaBJISIOT HauJIydlllee BOOOIIe BO3MOXKHOE CxXKaTue, U
HeoOXOOMMBI [IJIs1 PacIllaKOBKM ITakeToB ¢popmaTa XZ unu LZMA.

» Zlib

[TakeT comepKUT OUOIUOTEKY IIPOIEnyP KOMIPECCUN/OeKOMIIPECCUHU, UCIIOTb3YEMYIO
HEKOTOPHIMU IIpOorpaMMaMHU.

HeoOxoouMbIie 3HAHUSA

Coopka cuctembl LFS - HempocTass 3agmada. OHa TpeOyeT HEKOTOPOTO YMEHUS
agMUHUCTPUPOBATH Unix-CuCTEMBI, YTOOHI pelIaTh BO3HUKAIOIIHE TPOOIeMbI ¥ IIPaBUIIBHO
BBITIOJTHSITH HAINMCaHHbIE KOMaHObl. Kak aOCONIOTHBIE MUHHMYM, BBl yXKe OOJIKHEI
yMeTb WCIIOJIb30BaTh KOMAHOHYIO CTPOKY (000JI0YKY): KOIMPOBATh MJIM IepeMeIlaTh
dainmel M ManKW, TPOCMATPHUBAThH COAEPZKMMOE ITanoK ¥ (aiioB, MEHSATH TEKYIIYIO
pabouyro mupekTopuio. Takxke BbI MONMXKHBI 3HATh, KaK yCTaHABIUBATh U MCIOJIH30BATh
IIporpaMMHoOe obecredeHue B Linux.

[Tockoneky kHura LFS mpepmnonaraeT Kak MuHUMyM Halu4dus 3TUX 0a30BBIX YMEHUU,
paz3nuyHble popyMbl noanepxkku LFS He npegocTtaBsaT BaM MOMOIIE 10 TAKUM BOIIPOCAM.
Bel OymeTe paccTpoeHBl, 4TO Bamu npocbObl ITIOMOYL C OCHOBHBIMH HaBBIKaMu J10O0
ocTaHyTCs BOOOmle Oe3 oTBeTa, MO0 OTBETH OyAyT COmepzKaTh JIMIIb CCHUIKU Ha 3Ty
CTPaHUILy.

ITepen coopkoit LFS MBI peKoMeHOyeM npouuTaTh ciepnytomre HOWTO:

* Software-Building-HOWTO http://www.tldp.org/HOWTO/Software-Building-HOWTO.
html

9T0 3aMedyaTesIbHOE PYKOBOICTBO 10 COOPKE U yCTaHOBKE «OCHOBHBIX» ITAKETOB
nmporpaMMHOro obecnedenusi Unix mop Linux. XoTs oHO 1 OBLJIO HAIlMCAaHO JOCTATOYHO
OaBHO, OHO 10 CUX IOP MO3BOJIUT MOIYYUTH OCHOBHBIE HAaBLIKM, HEOOXOOUMEIE [IJIs
cOOpPKU M YCTAaHOBKU ITPOTPAaMMHOI0 o0ecriedyeHus.

* The Linux Users' Guide http://tldp.org/pub/Linux/docs/ldp-archived/users-guide/
9TO PyKOBOICTBO pacCKa3bklBaeT 00 HCIOJIb30BaHMU Pa3IMNYHOT0 IPOTrPaMMHOI0
obecneyenus Linux. OHO TakxKe OUYeHb CTapoOe, HO CBOEM aKTyaJIbHOCTU He YTPaTHUIo.
* The Essential Pre-Reading Hint http://www.linuxfromscratch.org/hints/downloads/
files/essential prereading.txt

9to LFS Hint, HanmucaHHBIN cIeuajabHO OJIsI HOBUYKOB B Linux. OH BKJIIO4YaeT B ce0s
CIIMCOK CCBIJIOK Ha BEJIMKOJIEITHble HCTOYHUKY HH(POPMaLUuu 10 O0IbIIOMY KPYTY
pa3nuuHbIX TeM. JI1000#, KTO X04eT ycTaHOBUTH LFS, moskeH moHUMaTh OOIBIIYIO
4acCTh U3 HUX.
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TpedOBaHUSA K XOCT-CHCTEeMe

[laHHBI CHOUCOK COHNEPXKUT HMEHa M MHUHUMAaIbHBIE BEPCUM TAKETOB, KOTOPHIE
HeoOXOOUMO yCTaHOBUTH Ha Barrel xocT-cuctemMe. 9TO He JOJIZKHO OBITH IPOOIeMOu O
rociegHUX aucTpuOyTUBOB Linux. He 3a0bIiBaliTe, YTO MHOTHE AUCTPUOYTUBHI IOMEIIAIOT
3arojioBoYHBIe (ariiabl B OTAEIbHBIE TTAKETH], YacTO B BUAe «<package-name>-devel» unu
«<package-name>-dev». Bam He0OXOOUMO YCTAHOBUTDb U WX, €ClIi Barr guctpubyTuB ux
IIpefoCTaBisgeT.

Bosnee cTrapble BepCHUu MEePEeYHCIIeHHLIX MaKeTOB MOTYT paboTaTh, HO KOPPEKTHOCTh HX
paboThI He TIPOBEPSIJIACh.

Bash-3.2 (/bin/sh momxeH OBITH CHMBOJIMYECKOM CCHUJIKOM Ha bash)

Binutils-2.17 (Bepcuu HOBee, yeM 2.23.1 He peKOMEHAYIOTCS, IIOCKOJIbKY OHM He
OBLIIM TPOTECTUPOBAHEI)

Bison-2.3 (/usr/bin/yacc monxkeH ObITh CCHIJIKOM Ha bison uim MajrleHbKUM CKPUIITOM,
3aryckKaouuM bison)

Bzip2-1.0.4

Coreutils-6.9

Diffutils-2.8.1

Findutils-4.2.31

Gawk-3.1.5 (/usr/bin/awk mon:keH OBITH CCHIIIKOM Ha gawk)

Gcc-4.1.2 (Bepcuu HOBee, ueM 4.7.2 He peKOMEHAYIOTCS, IIOCKOJIbKY OHU He OBbLIU
IIPOTECTUPOBAHBI)

Glibc-2.5.1 (Bepcuu HOBee, yeM 2.17 He PeKOMEHIYIOTCS, IOCKOIbKY OHU He ObIITU
IIPOTECTUPOBAHHI)

Grep-2.5.1a

Gzip-1.3.12

Linux Kernel-2.6.25 (otkomnunupoBanHoe GCC-4.1.2 unu 601ee HOBBIM)

[TpuuuHa, IO KOTOPOM HEOOXOOMMO OTpaHUYeHNe Ha BEPCHUIO sigpa KPOEeTCs B TOM,
YTO MBI YKa3bIBaeM 3Ty Bepcuio mmpu coopke glibc B I'maBe 6, Kak peKOMEHIyeTCs
pa3paboTunkaMu. Takke 3TO He0OX0auMO st udev.

Ecnu aapo XocT-cucTeMbl He 2.6.25, unu ecyiu oHO ObIJIo COOpaHO He KOMIOIUJIITOPOM
GCC-4.1.2 (unu 6oree mo3gHUM), Bam He0OX0OMMO 3aMEHUTh SIAPO Ha
COOTBETCTBYIOIIee 3TUM TpeboBaHusAM. CyIIeCTBYIOT ABa criocoba caesnaTh 3T0. Bo-
TIePBBIX, ITPOBEPHTE, HE IIpefocTaBiseT nu Bam Linux guctpubytus sgpo 2.6.25
unu 6onee HoBoe. Ecniu aT0 Tak, Bam cnenyet yctaHoBuTh ero. Ecnu xke Bam
OUCTPUOYTUB He IPEOOoCTaBJIIeT IprueMiIeMoe sIopo, uiu Bel He XOTUTEe YCTaHABIMBATh
ero, Bel MoxkeTe cobpaTh AOPO CaMOCTOATENbHO. MHCTPYKIIUYU 110 COOPKe sSapa u
KOH(pUTMPUPOBAHUIO 3arpy34YMKa (Ipennosaras, 4TO XOCT-CUCTEMA UCIOIb3yeT
GRUB), pacnomnoxens! 3gechk: Chapter 8.

M4-1.4.10

Make-3.81

Patch-2.5.4

Perl-5.8.8

Sed-4.1.5

Tar-1.18

Texinfo-4.9

Xz-5.0.0

xviii



Linux From Scratch - Bepcus 7.3

3aMeThbTe, YTO CUMBOJIMYECKHE CCHIIKM, YIIOMSHYTHIE BBHIIIE, HEOOXOOUMBI IJIsi COOPKHU
LFS mo uHCTpyKUusaM 3TOU KHUTU. CUMBOJIMYECKUE CCBIJIKM, YKa3bIBalOllUe Ha Opyrue
npunoxenus (Bpome dash, mawk, u T.O0.) moryt paboraTh, HO He OBIIM IPOBEPEHBI U
He ITOAepPKUBAIOTCSA KoOMaHOou pa3dpaboTku LFS, 1 MoryT morpeboBaTh OTKJIOHEHUM OT
WHCTPYKLUU UJIN OOIOJTHUTEJIbHLIX IIaTYel K HEKOTOPEIM IIaKeTaM.
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YT0o0OBI IPOBEPUTH, YCTAHOBIIEHO TN Ha Balel cucteMe BCce HE0OOX0OOMMOE U MOXKHO JIU B
He’ KOMIIMUJIMPOBaTh IPOrPaMMBbl, 3allyCTUTE CJIEOYIOINN CKPUIIT:

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

export LC ALL=C

bash --version | head -nl | cut -d" " -f2-4
echo "/bin/sh -> “readlink -f /bin/sh™"
echo -n "Binutils: "; ld --version | head -nl | cut -d" " -f3-

bison --version | head -nl

if [ -e /usr/bin/yacc ];
then echo "/usr/bin/yacc -> “readlink -f /usr/bin/yacc™";
else echo "yacc not found"; fi

bzip2 --version 2>&1 < /dev/null | head -nl | cut -d" " -f1,6-
echo -n "Coreutils: "; chown --version | head -nl | cut -d")" -f2
diff --version | head -nl
find --version | head -nl
gawk --version | head -nl
if [ -e /usr/bin/awk ];

then echo "/usr/bin/awk -> “readlink -f /usr/bin/awk™";

else echo "awk not found"; fi

gcc --version | head -nl

ldd --version | head -nl | cut -d" " -f2- # glibc version
grep --version | head -nl

gzip --version | head -nl

cat /proc/version

m4 --version | head -nl

make --version | head -nl

patch --version | head -nl

echo Perl "perl -V:version®

sed --version | head -nl

tar --version | head -nl

echo "Texinfo: “makeinfo --version | head -nl""
Xz --version | head -nl

echo 'main(){}' > dummy.c && gcc -o dummy dummy.c
if [ -x dummy ]
then echo "gcc compilation OK";
else echo "gcc compilation failed"; fi
rm -f dummy.c dummy
EOF

bash version-check.sh

XX
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Cornamenusi, HCIIOJIb3yeMbI€ B KHHUI' e

Yto6bl BaMm nerde OBIJIO ClegoBaTh MHCTPYKLUMSAM, 30€Ch IIPUBOAUTCS Ppa3bsCHEHUE
HEKOTOPBIX 0003HaUYEeHMH, UCII0JIb3yeMbIX B KHUTre Linux From Scratch.

./configure --prefix=/usr

TekcT TakKOro TUlia HGO6XO,E[I/IMO BBOOHUTE TaK, KaK OH Halle4daTaH, €CJIh SIBHO He CKa3aHO
nHoe. Takxke OH 6YJIGT HCIIOJIb30BaH B CEeKIHUAX O6'I:>$ICH6HI’I§I, OJIss IIOOYEePKHUBAHUA
BBI3LIBAEMOMW KOMAaH/IHI.

B HEKOTOPHBIX CTy4Yassx OHa JIOTHYeCcKasi CTPOKa pa3esieHa Ha OBe uinu 6onee GpuandyecKue
CTPOKH C ITOMOIIBI0 0OPATHOTO CjIellla B KOHIIE CTPOKH.

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

3aMeTbTe, YTO 3a 0OpPATHHEIM CJIEIIeM Cpa3y Ke HUOEeT IIepeBOj CTPOKHU. [Ipyrue CHUMBOJIBI
Tpo6eioB Uy TaOyIsAIui MPUBEOYT K HEBEPHBIM pPe3yIbTaTaM.

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

TekcT Takoro tuia (MOHOIIMPHUHHBIA TEKCT) MOKa3bIBAeT BBEIBOI C 3KpPaHa, OOBIYHO KakK
pe3ynbTaT BBHIIIOTHEHHOM KOMaHObI. DTOT (opMaT TaKiKe MCIIOJIb3yeTCs ISl BhIOEJIEHUS
uMeH ¢ainos, Hanmpumep /etc/1ld.so.conf.

Kypcus

ITOT THI TeEKCTa HCIIOJIB3YyEeTCA B KHHUTE€ [MOJId HECKOJIBKHUX 1ejler, B OCHOBHOM [Jis
BBIIEJIEHHUSI Ba’KHBIX MOMEHTOB 1 MTOHSITHUMH.

http://www.linuxfromscratch.org/

Takoi ¢opMaT UCONIb3yeTCS AJI TUIIEPCCHIJIOK, BKIII0UAIOIINX Pecypchl coobiecTtBa LFS,
HOWTO, 3epkana u gpyrue BeO-CauTHI.

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

9TOT (popMaT UCIIOJIL3YETCA IPU CO3TaHUK KOH(PUTypallMOHHEIX (PaiioB. [lepBast KoMaHOa
TOBOPHUT cucTeMe co3maTh ¢paunn $LFS/etc/group mu3 TOro, 4To BBOOUTCS B CJIEAYIOIINX
CTPOKaxX BIIJIOTh OO0 IOciemoBaTebHOCTU KoHIla (daiuna (End Of File, EOF). OTta ceknusa
yallle BCero BBOOUTCS KaK OHA €CTh.

<3AMEHSEMBIH TEKCT>

Takoi ¢opMaT UCHOIB3YETCS OJIT YYaCTKOB TEKCTa, KOTOPhIE He MOIXKHBI BBOOUTHCS KakK
€CTh UJTU KOIIMPOBATHCS U BCTABISATHCS.

[HEOBSA3ATEJIbHBIH TEKCT]

9ToT (¢dopmMaT HCHONL3yeTCS [MOJIT YYacTKOB TEKCTa, KOTOpPhble He SBIISIOTCSH
00s3aTeIbHLIMU.

passwd(5)
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Takou TUII TEKCTa UCIOIb3YEeTCs OJIs yKa3aHUs Ha OIpenesIeHHYI0 CTPaHUIy pyKOBOACTBA
(man). Homep BHyTpM CKOOOK yKa3blBaeT CEKIIMI0, B KOTOPOM HAXOOUTCS CTpPaHUIA.
Hamnpuwmep, y passwd eCTh IBe CTpaHUILI PYKOBOACTBA. B COOTBETCTBUU C HHCTPYKLIUSAMU
LFS, atu gBe cTpaHuUIILI OyoyT pacIoloxKeHHl B /usr/share/man/manl/passwd.l u /
usr/share/man/man5/passwd.5. Korga kKHuUTra HCIOJIb3yeT passwd(5), sTo o3HadaeT
CIlelaJIbHYI0 OTCBIJIKY K /usr/share/man/man5/passwd.5. man passwd HamedaTaeT
IIEPBYI0 HaWOEeHHYIO CTPaHUIy PYKOBOACTBa C HMMeHeM «passwd», KoTopou OymeT /
usr/share/man/manl/passwd.l. B atom npumepe Bam HeoO6XOOMMO BBIIIOJTHUTL mMan
5 passwd 4TOOBl IIPOYECTh HYXKHYIO CTpaHully. HyKHO OTMETUTH, YTO OOIBIIMHCTBO
CTpaHUI] PyKOBOACTBA He UMEIOT OYOIUPYIOIINXCS UMEH B pa3HBIX ceKLuax. [loaToMy man
<program name>, CKOpee BCero, IofouaeT B OOJILIINHCTBE CIy4Yaes.

CTpyKTypa

JTa KHUra pa3eiieHa Ha CIIeAyInue 94aCTH.

Yacts I - BBegenue

YacTtb [ 00bsICHSIET HECKOIBKO Ba’KHBIX MOMEHTOB, HEOOXOOUMEBIX [J1s1 ycTaHOBKY LFS. OTa
CEeKIIMSA TaKxXKe COOepKUT HHPOpMaIlnio 0 cCaMOUl KHUTE.

YacTts II - [ToororoBKa K cOOpkKe

Yactp II omuchkiBaeT IOATOTOBKY K IIpoleccy cOOpKU—CO3maHue pa3delia, 3arpys3ka
[IaKeTOB U KOMIUIALIUA BpEMEHHOI'0O UHCTPYMEHTapPUs.

YacTts III - Coopka cucremsl LFS

YacTte III nmpoBomuT uuTaTtess depe3 mnporecc cOopku LFS cucTeMbl— KOMIUISAILUS U
yCTaHOBKa BCEX MaKeTOB II0 OOHOMY, HAaCTpPOMKAa 3arpy304YHBIX CKPUIITOB W yCTaHOBKA
asapa. I[lomydenHas Linux-cuctema sBAsieTC Xopolleid 0a30l, Ha KOTOPYI0 MOIKHO
YCTaHOBUTH HOOIIOJTHUTEJIbHOE IIporpaMMHOe obecrnedeHue, YTOOB PACIIUPUTH CUCTEMY
KaK yrogHo. B KOHIle KHUTYM NOpPUBEOEH JIETKMM B HCIIOJIb30BAHUU TIJIOCCAPUU BCEX
YCTaHOBJIEHHBIX TIpOrpaMM, OMOINOTEK ¥ BaXKHBIX (anioB.

IIpenynpexnaeHHusi 00 omruoKax

[TporpaMMHOe obecriedyeHue, UCII0JIb3yeMoe s co3manus LFS, mocTosHHO 0OHOBISIETCS
u ynyuinaercs. [IpegynpexpgeHuss O0e30IIaCHOCTHM U MCHOPaBIEHUS OIIUOOK MOTYT
TIOSIBUTBCSL TOCJie BhIXOoma KHuru o LFS. YToOB IIpOBEPUTH, HYXKHO U OOHOBUTH
BEPCUI0 KaKoro-mmbo TIakKeTa MWIM UMHCTPYKIUM e€ero 1o cOopke B CBSI3U C
HaWOeHHBIMM YSI3BUMOCTSIMMU U OPYTHUMHU OINMMOKaAMM, IT0XKajyicTa, Inocetute http:/
www.linuxfromscratch.org/lfs/errata/7.3/ nepen HadamoM cO0pkKu cucteMbl. Heo6xoamumo
BHUMAaTEJIbHO U3yYUTh BCE U3MEHEHUSA U aKKypaTHO IPUMEHUTh UX K COOTBETCTBYIOILIEN
YaCTHU KHUTHW Ha COOTBETCTBYIOIIEM 3Talle ee MOCTPOEHUS.
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I''maBa 1. BBeoenue

1.1. Kak coopars LFS-cucremy

Cucrtema LFS OymeTt mocTpoeHa C UCIIOJIb30BaHUEM YK€ YCTAaHOBIEHHOTO OUCTPUOyTHBaA
Linux (takoro kak Debian, Mandriva, Red Hat umm Suse). OTa cyliecTByomIas
Linux-cucteMa (xocT) OymeT MCIIOJIb30BaHA KaK OTIPaBHAs TOYKA, IIPEIOCTaBIISIONIAS
Heo0X0aUMbIe ITPOTrPaMMEI - KOMITUJISITOP, KOMIIOHOBIIHUK X 000JIOYKY - [JI1sI COOPKU HOBOM
cucTeMbl. Bribepute KOMOOHEHT «Pa3paboTKa» HpPHU YCTAaHOBKE OUCTPUOYTHUBA, YTOOBI
MMETh OOCTYII K 3TUM UHCTPYMEHTaM.

BmecTo TOT0, 4TOOB yCTaHABIUBATh OTHOENILHBIN AUCTPUOYTUB Ha XKECTKUM OUCK Bartero
KoMIIbioTepa, Brl MoxkeTe ucnonb3oBaTh LiveCD ¢ guctpubytuBoM Linux.

['maBa 2 3TOM KHUTHU OIMKMCHIBAET, KaK CO3[aTh HOBBHIM pomHOM Linux-pa3men u ¢anioBylO
cucTteMy Ha HeM. JOTO MecTo, rjue cucrtema LFS Oymetr cobpaHa u ycTaHOBieHa. ['71aBa
3 00bsICHSIET, KaKue TaKeThl M MaT4yu HeoOXOOMMO 3arpy3uThb, YTOOB mocTpouth LFS-
CUCTEMY, U KaK COXPaHUTh UX Ha HOBOMU (arnoBoiu cucteMe. ['1aBa 4 paccka3biBaeT 00
yCTaHOBKE ITPaBUIBHOTO pabouero okpyxkeHus. [loxkasny#cTa, BHUMATEJIbHO MTPOYTUTE
['maBa 4, IOCKOJIBKY B HEU I'OBOPUTCS O HECKOJIbKUX BaXKHBIX MOMEHTaX, KOKTOpEle Bam
HeoOX0oOUMO 3HaTh, ITPeXkKe YeM ITepexonuTh K ['71aBa 5 u marnee.

['maBa 5 OomUCHIBAaE€T YCTAHOBKY MaKeToOB, popMupyroimx 6a3oByio cpeny pa3paboTku (uimu
Habop MHCTPYMEHTOB), C IIOMOIIbI0 KOTOPBIX OyOeT IToCTpoeHa HoBasi cucteMa B I'staBa 6.
HekoTopble U3 9TUX NAaKeTOB HEOOXOOUMEI [JIsT pa3pelle s HUKINYeCKUX 3aBUCUMOCTeH
—HamnpuMmep, YTOOb CKOMIIUJIUPOBATh KOMITUISATOP, BaM HE06X0OUM KOMITHJISITOP.

['maBa 5 TakXke pacckaxeT BaM 0 TOM, KaK HaUYE€PHOBYI YCTAaHOBUTH MHCTPYMEHTApPUH,
BKJtodas Binutils u GCC (HauepHOBYIO O3Ha4daeT, YTO Jajiee 9TU [ABa KJIIOYEBBIX MaKeTa
OynyT repeycTaHoBieHHl). CrnenyromuM iarom OymeT coopka Glibe, 6ubnuoreku si3bika C.
Glibc 6ymeT ckoMIuIMpoBaHa C ITOMOIIbI0 TPoTrpaMM, COOPaHHBIX Ha MIPedbIayIIeM Iare.
3aTeM MHCTpPyMeHTapu# OymeT repecoOpaH [Ajisi TOro, YTOOH CBSI3aTh €T0 AUHAMUYECKU
C TOJILKO 4TO cKkoMnunupoBaHHoM Glibc. Cnenyiomnire makeTs B I'maBa 5 OyoyT coOpaHbL C
HCIOJIb30BaHUEM 3TOT0 MHCTPyMeHTapusi. Korpga aTo 6ymeT caesnano, mpoiecc coopku LFS
OoJibliiie He OyOeT 3aBUCETh OT XOCT-CUCTEMBI, UCKJTI0Yasi, KOHEUHO, 3alyIleHHOoe SIapo.

Ycunus 1o THIATEeJILHOM WM30JISIIMM HOBOM CHCTEMBI OT XOCT-OUCTPUOYTHBA MOTYT
ITOKA3aThCs U3NMUITHUMU. [I0JTHOE TeXHUYEeCKOe pa3bsSICHEeHHEe ITPUYUH, 10 KOTOPHIM 3TO
memnaeTcs, mpeactaBieHsl B Pa3gen 5.2, «Toolchain Technical Notes».

B I'maBa 6 cuctema LFS Oymer momHOCTBIO cobpaHa. KomaHma chroot (change root,
CMeHa KOpHs) OyHmeT MCIIONIb30BaHa [JIs1 BXOAa B BUPTyaJiIbHOE OKPYXKEHHe U 3amlycKa
HOBOM 000JIOUKHY, Ybel KOPHEBOM TUpeKTopuel OymeT ycTaHoBiIeH pa3aen LFS. 9To oueHb
II0XO0JKe Ha Ilepe3arpy3Ky U yKas3aHWe sgpy UCHIOob30BaTh pa3fnen LFS Kak KOpHEBOU.
Cuctema He mepe3arpyxkaeTcsi, BMECTO 3TOro ucmnonb3dyercs chroot, Tak kak co3maHue
3arpyxkaeMoi CUCTEMHI TpeOyeT OOMOJIHUTENbHBIX YCUIUM, KOTOPhle Ha OaHHOM 9Tale
He HyXKHBI. ['JTaBHBIN IJIIOC McHolb30BaHUus chroot - 570 TO, 4TO BEHl MOXKeTe CIIOKOWHO
IIPOJOIXKaTh IOJIb30BaThbCsl Bareit xocT-cucteMol, moka LFS cobupaetcs. [Toka Bol
XKOeTe OKOHYaHUS KOMIIWUJISALIUU ITaKeTa, Bl MOXXeTe NPOHOOoJIKaTh KCIIOJIb30BaTh Barll
KOMIIbIOTEP KaK OOBIYHO.
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[ 3aBeplieHus yCTaHOBKM B ['maBa 7 OyOyT yCTaHOBJIEHBI CKPUIITHI 3arpy3ku LFS-
Bootscripts, a B Chapter 8 - agpo u 3arpy3uuk. [';maBa 9 comepXut mHPOPMAIUIO II0
IpoaoIKeHnIo udydyeHusa LFS 3a npenenaMu 3Tou KHUTU. [1oCrie BEIIOJTHEHU A BCEX I1Ar0B,
OMMMCAHHBIX 3[I€eCh, KOMIILIOTEP HAKOHeI] OymeT rOTOB sl mepe3arpy3ku B HOBYIO LFS-
CUCTEMY.

9To Bech Ipollecc B OBYX cioBax. [logpoOHas mHGoOpMalMs O KaxXKaoM Iiare OymOer
IIOCTEIIEHHO pPaCKpPHIBAaThCSI B CHEAYIOIIWX TIJlaBaX M B OIIMCAHUIX ITaKeToB. Belwy,
KaXKyIluecs CIIOXKHBIMHU, OyOyT MoapoOHO OOBbSICHEHBI, U BCe OyImeT pacCKaablBaThCs I10
[10JI0OYKaM I10 Mepe Balllero OTPYyKeHUs B yBJleKaTe/lHoe npukioyenve LFS.

1.2. HoBoBBeJeHHUsI B 3TOM BBIIIyCKeE
Huxe IIPUBEOEH CIINCOK IIaKETOB 1 Haquﬁ, 0OHOBJIEHHEIX CO BPEMEHHU IIPOIIJIOTO BEIITYCKaA
KHHUT'H.

OOHOBJICHHE T0:

* Automake 1.13.1
* Binutils 2.23.1

* Bison 2.7

* Check 0.9.9

* Coreutils 8.21

» E2fsprogs 1.42.7
 Gawk 4.0.2

* GCC4.7.2

* Gettext 0.18.2

e Glibc 2.17

* GMP5.1.1

* Groff 1.22.2

* IPRoute2 3.8.0

* Kbd 1.15.5

* Kmod 12

e Less 451

e Libpipeline 1.2.2
e Linux 3.8.1

e Man-DB 2.6.3

* Man-pages 3.47
* MPC 1.0.1

e Patch 2.7.1

* Pkg-config 0.28
* Procps-ng 3.3.6
e Psmisc 22.20
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Sed 4.2.2

TCL 8.6.0

Texinfo 5.0

Tzdata 2012j

Udev 197 (u3Bneuyen u3 systemd-197)
* Util-Linux 2.22.2

Ho0aB/IEHEI:

* bash-4.2-fixes-11.patch

* binutils-2.23.1-testsuite fix-1.patch
* coreutils-8.21-i118n-1.patch

* kbd-1.15.5-backspace-1.patch

* make-3.82-upstream fixes-3.patch

YnoaneHsbI:

* bash-4.2-fixes-8.patch

* binutils-2.22-build fix-1.patch

* coreutils-8.19-i18n-1.patch

* gcc-4.7.1-startfiles fix-1.patch

* glibc-2.16.0-fix test installation-1.patch
* glibc-2.16.0-res query fix-1.patch

* kbd-1.15.3-backspace-1.patch

* kbd-1.15.3-upstream fixes-1.patch

* kmod-9-testsuite-1.patch

* make-3.82-upstream fixes-2.patch

* patch-2.6.1-test fix-1.patch

» procps-3.2.8-fix HZ errors-1.patch
* procps-3.2.8-watch unicode-1.patch
* sed-4.2.1-testsuite fixes-1.patch

1.3. CIIMCOK U3MEHEeHHuH

9ta kuura Linux From Scratch umeer Bepcuto 7.3 u O6rbina BeinnylieHa Mapt 1, 2013. Ecnu
C MOMEHTa BBIITyCKa OpPoILIo 0ojiee IIIeCTH MecCsleB, BO3MOXKHO, yKe OOCTyIlHa Ooiee
HOBasi Bepcusi. Bel MOxKeTe IMPOBEPUTL €€ Haluyue Ha OOHOM u3 3epkai: http:/www.
linuxfromscratch.org/mirrors.html.

HuxXe nmepedunciieHb U3MEHEHUSI, TPOU3OIIEAIINe B KHUTEe TI0 CPAaBHEHHUIO C IIPEIBIAYIIINM
BBIITYCKOM.

Changelog Entries:
* 2013-03-01
* [bdubbs] - Upgrade to Linux-3.8.1. Fixes #3295.
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2013-02-27

* [bdubbs] - Fix a potential test error in procps-ng. Thanks to Pierre Labastie for the
patch. Fixes #3293.

2013-02-26

* [bdubbs] - Upgrade to File-5.13. Fixes #3292.

2013-02-26

* [ken] - Remove the obsolete resizecons program from kbd, again.
2013-02-24

* [matthew] - Upgrade to IPRoute2-3.8.0. Fixes #3291.

* [matthew] - Upgrade to Linux-3.8. Fixes #3290.

2013-02-19

* [bdubbs] - Update file name for adjusting CD-ROM rules mode in section 7.5.1.
2013-02-18

* [bdubbs] - Upgrade to Coreutils-8.21. Fixes #3286.

* [bdubbs] - Upgrade to Texinfo-5.0. Fixes #3284.

* [bdubbs] - Upgrade to Linux-3.7.9. Fixes #3281.

2013-02-13

* [matthew] - Upgrade to Man-pages-3.47. Fixes #3284.

* [matthew] - Upgrade to GMP-5.1.1. Fixes #3283.

* [matthew] - Use latest Coreutils-i18n patch from Fedora. Fixes #3282.
* [matthew] - Upgrade to Linux-3.7.7. Fixes #3281.

* [matthew] - Upgrade to Groff-1.22.2. Fixes #3280.

2013-01-30

* [bdubbs] - Change ncurses instructions to create and install .pc files.
2013-01-29

* [matthew] - Upgrade to Man-Pages-3.46. Fixes #3278.

* [matthew] - Upgrade to Linux-3.7.5. Fixes #3277.

2013-01-27

* [bdubbs] - Update to pkg-config-0.28. Fixes #3276

2013-01-25

* [bdubbs] - Revise procps-ng install instructions to place files in the proper locations.
2013-01-24

* [bdubbs] - Remove bashisms from init-functions file in the boot scripts.
2013-01-24

* [bdubbs] - Upgrade to e2fsprogs-1.42.7. Fixes #3274.

2013-01-22

* [bdubbs] - Upgrade to Linux-3.7.4. Fixes #3273.

2013-01-21

* [bdubbs] - Upgrade to Procps-ng-3.3.6. Fixes #3095.
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2013-01-20

* [matthew] - Upgrade to Linux-3.7.3. Fixes #3272.

2013-01-11

* [bdubbs] - Revised explanation for /etc/modprobe.conf. Fixes #3270.

* [bdubbs] - Update udev-Ifs init-net-rules.sh script for "en*" devices introduced in
systemd-197.

2013-01-09

* [bdubbs] - Reformat 'Rebooting the System' recommendations.
* [bdubbs] - Update udev-Ifs scripts. Update to systemd-197.
2013-01-02

* [matthew] - Upgrade to Bash-4.2.42. Fixes #3268.

* [matthew] - Upgrade to Groff-1.22.1. Fixes #3266.

* [matthew] - Upgrade to Automake-1.13.1. Fixes #3265.

* [matthew] - Upgrade to Coreutils-8.20. Fixes #3215.
2012-12-31

* [bdubbs] - Add patch to fix binutils test suite. All binutils tests now pass, so remove
the "-k" flag from test invocation. Thanks to Pierre Labastie for the patch.

2012-12-30

* [matthew] - Upgrade to Kbd-1.15.5. Fixes #3239.

* [matthew] - All E2fsprogs tests pass now, so remove the "-k" flag from its invocation.
2012-12-28

* [bdubbs] - Put traceroute in /bin for consistency. Fixes #3264.

* [bdubbs] - Fix the location for mounting /dev/shm inside chroot. Fixes #3258.

* [matthew] - Move the build of Procps to before E2fsprogs as the latter requires ps
to be available during its testsuite run.

* [matthew] - Upgrade to Gettext-0.18.2. Fixes #3263.

* [matthew] - Upgrade to Gawk-4.0.2. Fixes #3262.

* [matthew] - Upgrade to Glibc-2.17. Fixes #3261.

* [matthew] - Upgrade to Sed-4.2.2. Fixes #3260.

* [matthew] - Upgrade to GMP-5.1.0. Fixes #3259.

* [matthew] - Upgrade to Tcl-8.6.0. Fixes #3257.

* [matthew] - Upgrade to Man-Pages-3.45. Fixes #3256.
2012-12-18

* [bdubbs] - Upgrade to Automake-1.12.6. Fixes #3253.
* [bdubbs] - Upgrade to Linux-3.7.1. Fixes #3254.
2012-12-16

* [matthew] - Upgrade to Util-Linux-2.22.2. Fixes #3250.

* [matthew] - Remove a few entries from the acronym list as they are no longer
referenced in the book. Fixes #3249. Phanks to Chris Staub for the patch.
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* [matthew] - Upgrade to Bison-2.7. Fixes #3247.
2012-12-12
* [matthew] - Upgrade to IPRoute2-3.7.0. Fixes #3246.

* [matthew] - Update Check's list of installed programs. Fixes #3245. Thanks to Chris
Staub for the patch.

* [matthew] - All of Flex's tests pass, so remove the "-k" option to its testsuite
invocation. Fixes #3244.

* [matthew] - Upgrade to E2fsprogs-1.42.6. Fixes #3243.

* [matthew] - Remove redundant --enable-addons parameter to Glibc's configure
script. Fixes #3241.

* [matthew] - Update IRC server information. Fixes #3240. Thanks to Chris Staub for
the patch.

* [matthew] - Upgrade to Kmod-12. Fixes #3238.

* [matthew] - Upgrade to Linux-3.7. Fixes #3237.

2012-12-03

* [bdubbs] - Fix build issues in makefile for systemd-196/udev-1fs-196.
2012-11-28

* [bdubbs] - Update makefile and instructions for systemd-196/udev-1fs-196.
2012-11-27

* [matthew] - Upgrade to Linux-3.6.8. Fixes #3234.

2012-11-26

* [bdubbs] - Re-emphasize host system requirements in Chapter 5 General
Compilation Instructions.

2012-11-22

* [bdubbs] - Upgrade to systemd-196/udev-1fs-196. Fixes #3233.
2012-11-18

* [matthew] - Upgrade to Linux-3.6.7. Fixes #3232.

* [matthew] - Upgrade to Automake-1.12.5. Fixes #3231.
2012-11-14

* [matthew] - Upgrade to Tzdata-2012j. Fixes #3227.

* [matthew] - Upgrade to Binutils-2.23.1. Fixes #3226.
2012-11-13

* [matthew] - Upgrade to Tcl-8.5.13. Fixes #3224.

* [matthew] - Upgrade to Kmod-11. Fixes #3223.

* [matthew] - Upgrade to Man-Pages-3.44. Fixes #3222.
* [matthew] - Upgrade to Bison-2.6.5. Fixes #3221.

* [matthew] - Upgrade to Tzdata-2012i. Fixes #3220.

* [matthew] - Upgrade to Linux-3.6.6. Fixes #3219.
2012-11-03

* [matthew] - Upgrade to Perl-5.16.2. Fixes #3218.
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* [matthew] - Upgrade to Bash-4.2.39. Fixes #3217.
* 2012-11-02

* [matthew] - Change Freshmeat.net references to Freecode. Thanks to Chris Staub
for the report and patch. Fixes #3216.

* [matthew] - Upgrade to Check-0.9.9. Fixes #3214.

* [matthew] - Upgrade to Bison-2.6.4. Fixes #3212.

* [matthew] - Upgrade to Linux-3.6.5. Fixes #3211.

* [matthew] - Upgrade to Tzdata-2012h. Fixes #3209.

* [matthew] - Upgrade to Man-Pages-3.43. Fixes #3208.

* [matthew] - Clean up a couple of instructions for Flex, made possible by the
upgrade to Flex-2.5.37. Fixes 3206 and 3210.

* 2012-11-01
* [bdubbs] - Upgrade to systemd/Ifs-udev-195. Fixes #3197.
* 2012-10-15

* [bdubbs] - Add notes to the gcc and binutils sections in Chapter 6 about "link time
optimization" and the extra files built by gcc. Fixes #3200.

* [bdubbs] - Upgrade to tzdata-2012f. Fixes #3205.

* [bdubbs] - Update installed program description for several packages. Thanks to
Chris Staub for the patch. Fixes #3203.

» 2012-10-14

* [bdubbs] - Remove utmpdump from sysvinit because it is now installed by util-linux.
Thanks to Chris Staub for the patch. Fixes #3202.

* [bdubbs] - Change procps to not install the kill program that is now installed by util-
linux. Fixes #3201.

* [bdubbs] - Update to util-linux-2.22.1. Fixes #3199.

* [bdubbs] - Update to linux-3.6.2. Fixes #3198.

* [bdubbs] - Add boot/shutdown script customization instructions.
* 2012-10-02

* [matthew] - Upgrade to IPRoute2-3.6.0. Fixes #3196.

* [matthew] - Upgrade to Linux-3.6. Fixes #3195.

* [matthew] - Upgrade to Psmisc-22.20. Fixes #3194.

* [matthew] - Upgrade to Patch-2.7.1. Fixes #3193.

* [matthew] - Add a patch to allow Kmod's testsuite to pass on 32-bit systems. Fixes
#3191.

* [matthew] - Upgrade to GCC-4.7.2. Fixes #3190.

* [matthew] - Use latest upstream fixes patch for Make, which enables WebKitGtk to
build with parallel builds. Fixes #3188.

* [matthew] - Upgrade to Man-DB-2.6.3. Fixes #3187.
* [matthew] - Upgrade to Libpipeline-1.2.2. Fixes #3186.
* [matthew] - Upgrade to Automake—l.l%.él. Fixes #3185.


http://wiki.linuxfromscratch.org/lfs/ticket/3217
http://wiki.linuxfromscratch.org/lfs/ticket/3216
http://wiki.linuxfromscratch.org/lfs/ticket/3214
http://wiki.linuxfromscratch.org/lfs/ticket/3212
http://wiki.linuxfromscratch.org/lfs/ticket/3211
http://wiki.linuxfromscratch.org/lfs/ticket/3209
http://wiki.linuxfromscratch.org/lfs/ticket/3208
http://wiki.linuxfromscratch.org/lfs/ticket/3206
http://wiki.linuxfromscratch.org/lfs/ticket/3210
http://wiki.linuxfromscratch.org/lfs/ticket/3197
http://wiki.linuxfromscratch.org/lfs/ticket/3200
http://wiki.linuxfromscratch.org/lfs/ticket/3205
http://wiki.linuxfromscratch.org/lfs/ticket/3203
http://wiki.linuxfromscratch.org/lfs/ticket/3202
http://wiki.linuxfromscratch.org/lfs/ticket/3201
http://wiki.linuxfromscratch.org/lfs/ticket/3199
http://wiki.linuxfromscratch.org/lfs/ticket/3198
http://wiki.linuxfromscratch.org/lfs/ticket/3196
http://wiki.linuxfromscratch.org/lfs/ticket/3195
http://wiki.linuxfromscratch.org/lfs/ticket/3194
http://wiki.linuxfromscratch.org/lfs/ticket/3193
http://wiki.linuxfromscratch.org/lfs/ticket/3191
http://wiki.linuxfromscratch.org/lfs/ticket/3190
http://wiki.linuxfromscratch.org/lfs/ticket/3188
http://wiki.linuxfromscratch.org/lfs/ticket/3187
http://wiki.linuxfromscratch.org/lfs/ticket/3186
http://wiki.linuxfromscratch.org/lfs/ticket/3185

Linux From Scratch - Bepcus 7.3

* [matthew] - Fix Flex instructions; the directory creation for its documentation is
performed by the Makefile since r9999.

« 2012-09-27

* [bdubbs] - Update to systemd/udev-1fs-193. Fixes #3192.
* 2012-09-27

* [bdubbs] - Update to systemd/udev-1fs-192. Fixes #3189.
* 2012-09-16
* [matthew] - Upgrade to Patch-2.7. Fixes #3182.
* [matthew] - Upgrade to MPC-1.0.1. Fixes #3181.
* [matthew] - Upgrade to Kmod-10. Fixes #3180.
e [matthew] - Fix link to Linux User's Guide. Fixes #3179.
* [matthew] - Upgrade to Less-451. Fixes #3178.
* [matthew] - Upgrade to Bash-4.2.37. Fixes #3177.
* [matthew] - Upgrade to Pkg-Config-0.27.1. Fixes #3174.
* [matthew] - Upgrade to Linux-3.5.4. Fixes #3173.
2012-09-05

* [bdubbs] - Add udevadm trigger --action=change line to udev script to support
initramfs better.

2012-09-04

* [bdubbs] - Update grub packages and naming conventions example.
* [bdubbs] - Update to util-linux-2.22. Fixes #3145.

2012-09-02

* [bdubbs] - Add a patch to Chapter 6 glibc to fix the test-installation.pl script instead
of just preventing it from running. Fixes #3175.

* [bdubbs] - Update to systemd-189. Fixes #3167.
2012-09-01
* [bdubbs] - LFS-7.2 released.

1.4. Pecypcsol
1.4.1. FAQ

Ecnu Bo BpeMs c6opku LFS Brl monydaeTe omunOKY, y Bac eCTh BOIIPOCH!, UJIU CUUTAETE,
4YTO B KHUTE€ ONedaTKa, II0XKaJylWCcTa, O03HAaKOMbTeCh cO cmuckoM Frequently Asked
Questions (FAQ), KoTOpeIM HaXxoOAaATCs IO agpecy http:/www.linuxfromscratch.org/faq/.

1.4.2. CHHCKH pacCCBIIKH

CepBep Llinuxfromscratch.org mnommep:KuMBaeT HECKOJIBKO CIIMCKOB PaCCHIIKH,
HUCIIONb3yYeMbIX MJisi pa3paboTku mpoekTa LFS. OTo cmnucku riaBHOM pa3paboTKu u
IIOOOepP>KKM, a TakKXe HeKoTopwele apyrue. Ecnm FAQ He pemun Bamrelr mpoGreMmsl,
CIeOyIOIIMM IIIaroM [AOJIXKEH CTaTh IIOMCK II0 CHOHCKaM pPacCBUIKM Ha http:/www.
linuxfromscratch.org/search.html.
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HWudopMmanus 0o pa3jiInyHLIM CIIMCKaM, IIpaBuja IIOAINMCKM, PacCIOJIOXKeHUe apXUBOB U
MHOT'O€e Opyroe OOCTYHHO 3meck: http:// www.linuxfromscratch.org/mail.html.

1.4.3. IRC

HekoToprle uneHbl coobinecTtBa LFS nMeoT BO3MOXKHOCTDL IIOMOYb ITOCPEeACTBOM Internet
Relay Chat (IRC). ITepen TeM, KaK BOCIIOJIb30BaThCS UX IMOONEPKKOM, yOeOuTech, 4TO Balll
Bompoc yxke He oTBedeH B LFS FAQ unu B apxuBax MOYTOBOM paccChiIKu. KaHan mogaepkKKu
Ha3biBaeTcsd #LFS-support u pacnonoxken Ha cepBepe irc. freenode.net.

1.4.4. 3epkajia

[TpoekT LFS nMeeT MHOXKECTBO 3epKaJl 10 BCEMY MUPY, YTOOHI CAeJIaTh CAeIaTh JOCTYII K
Be0O-caliTy U 3arpy3Ky HeoOXOoOUMBIX TakKeToB 0ojiee ymoOHBIMU. [ToxkamyiicTa, IOCEeTUTE
BeO-cauiTt LFS http://www.linuxfromscratch.org/mirrors.html, 4ToOB TONYyYUTb CIUCOK
TEKYIIUX aKTUBHBIX 3€pKal.

1.4.5. KoOHTaKTHasi HH(poOpMaIus

[ToxanylcTra, HallpaBJIauTe BCE CBOU BOIIPOCHI U MOXKeJIaHUSA B OOUH U3 CIUCKOB PaCChLJIKU
LFS (cM. BhIIIE).

1.5. ITomommin

Ecnmu y Bac BO3HMKAIM MNpPoOIEMBI MM KaKHe-TO BOIIPOCHI mOpu paboTe C I3Tou
KHUTOM, IT0XKaJyWcTa, mMpoBepbTe cTpaHuny FAQ http://www.linuxfromscratch.org/faq/
#generalfaq. Bompoc, cKopee Bcero, y:Ke OTBedeH TaM. Ecnu Baimero Bompoca HeT
Ha 9TOM CTpaHHuIle, IMOCTapaWTeCh HAWTU HUCTOYHUK Mpobiembl. CreOyiouiuii COBET
IIOMOKeT BaM B IOV CKe ITPaBUIbHOTO HAITpaBJIEHU S ITPU pellleHuu TpobieMsl: http:/www.
linuxfromscratch.org/hints/downloads/files/errors.txt.

Ecnu Bel He Hamuiu cBoelt mpobieMmbl B FAQ, mouuTte pelreHue B COHCKAX PACCHIIKU
http://www.linuxfromscratch.org/search.html.

LFS TakXe HMeeT MHOTOYMCJIEHHOE COOOIIeCTBO, TOTOBOE IPEeNJiokKUTh BaMm CBoiO
romoInb yepe3 cnucku pacceiiku U IRC (cMm. Pasgmen 1.4, «Pecypcrl»). K coxaneHuo,
MBI ITOJIy4aeM HEKOTOPBIE BOIIPOCH! KaXKABIM AeHb, ¥ OOJIBIIMHCTBO U3 HUX MOXKET OBITh
JIETKO pelieHo npouyTeHueM FAQ 1 mOMCKOM 10 CIUCKaM pacchIKu. [loxKanyicTta, mpexae
yeM oOpaliaTthCs K HaM, OonpobyiiTe caMu HCCiemoBaTh IpobieMy. DTO IIOMOXKET HaM
CKOHIIEHTPUPOBAThCS Ha HOEUCTBUTENBHO CEPHE3HBIX M CIJIOXKHBIX Bompocax. Ecnu Bul
BCe K€ TaK W He HallUIU peIleHMus, NozXKaJlylhcTa BKIIYUTEe B Ball 3anmpoc K HaM BCIO
Heo0X0OuMy1o nHDOpPMAaIIUIO.

1.5.1. HeoOxoouMbIe JaHHBIE

KpomMme KpaTKOro ommcaHus IIPOOJIeMbI, BOT HEOOXOOUMbIE MOMEHTHI, KOTOPHIE OJIZKHBI
ObITH B Bariem 3ampoce:

* Bepcus ucCnonb3yeMou KHUTHU (B JaHHOM ciy4ae 7.3)
* XoCcT-guCTpUOYTUB U €T0 BepCcus, ucnonabldyemas miast coopku LFS
* BriBopm ckpunTa Pazmen vii, «TpeboBaHUS K XOCT-CUCTEME» [XX]

 Ha3BaHue mmakeTa WU CEKIUM, I'Ie BO3HUKIIA HpO6HeMa
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* TouHOE cooOIeHue 00 OLINOKEe UJIU €e TOYHOe OIIUCaHue
e 3aMeuaHue, rae Bul OTKIIOHSJIUCEh OT KHUTU U KakK

JaMeuaHHue

To, uTo BBl OTKJIOHSANNCHL OT OENUCTBUM, OIIMNCAHHBIX B KHUTE, HE 3HAYUT, 4YTO
MBI He cTaHeM Bam momorarth. B koHIle kKoHIIOB, LFS - sTo Bama cucrema.
Barre coobiieHne 0 U3MEHEHUSIX B IMpoleaype COOPKH IMOMOXKET HaM OIIeHUTDH U
BBIYMCJIUTH BO3MOXKHEIE IPUYHUHEI Bartiei mpoia6ieMsl.

1.5.2. [IpoO1embl NpHu BhIMOTHEeHUU configure

Ecnm 4TO-TO MPOMCXOOUT He TaK IIPU BHINOJHEHUU cKpumTta configure, mpocmoTpure
daiin config.log. OH MOXeT comepzkKaTh OIMIMOKY, ITpou3olneqiIre Bo BpeMms: configure,
KOTOpHIe He ObLIM BBIBEIEHBLI Ha 3KpaH. BKIIIOUNUTE yMecmHble CTPOKH, €CJIU IIPOCUTE
TIOMOIITH.

1.5.3. IIpoO1eMbI KOMITHJIISIITUHA

Kak BBIBOO KOMaHIBI Ha 3KpaH, TaK U COOEPXKUMOe pa3jIMYHBIX (aijioB MOXKET
OBITH TIOJIE3HBIM IIPU ONpPEHEeIeHWM MCTOYHHMKA OIIMOOK KOMIUJISALMU. BHIBOA CKpHUIITa
configure 1 3anycka make MoxkeT ObITh yMeCTHBIM. COBCEM HE CTOUT BKIIIOYATh IOTHBIN
BBIBO[I, BLIOEPUTE TOIBKO HEOOXOOUMYIO U YMeCTHYI0 nHpopManuio. Huxke npumMep 4actu
13 BEIBOZa make, KOTOPYIO HYKHO BKJIIOYUTH B IPOCHOY O ITOMOIIIH:

gcc -DALIASPATH=\"/mnt/1lfs/usr/share/locale:.\"
-DLOCALEDIR=\"/mnt/1lfs/usr/share/locale\"
-DLIBDIR=\"/mnt/1fs/usr/lib\"
-DINCLUDEDIR=\"/mnt/1lfs/usr/include\" -DHAVE 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 " /1fs/tmp/make-3.79.1'

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

make[1l]: Leaving directory " /1fs/tmp/make-3.79.1'

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

B momo6HOM cnydae OOJILIIMHCTBO BKJIIOYAT B CBOE COOOIIEHHWE TOIBKO ITOCJIETHIOIO
CTPOKY:

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

9Toit mHpOPMAIIMU HEOOCTATOYHO, YTOOLI KOPPEKTHO HIAEHTUDUIIMPOBATH ITPOOIEMY,
IIOCKOJIPKY OHa IIPOCTO T'OBOPUT, YTO YTO-TO IIOIIJIO HE TaK, a He Ymo MOIII0 He Tak. B
OaHHOM IpuMepe HeoOXoOuMO BKJIIOYATh B CBOE COOOIIeHUe BCIO CEKIIMIO, TaK KakK OHa
BKJIIOYaeT B ce0s BHIITOJTHEHHYIO KOMaHIOY U CBSI3aHHBIE C HEM OIIUOKH.
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BenukonenHas cTaThsl O TOM, KaK IPaBUJIbHO IMPOCUThH oMo B MHTepHET, HOCTyIIHa

3geck: http://catb.org/~esr/faqs/smart-questions.html. IlpouuTailiTe e€e U CIeOyUTe
coBeTaM, 3TO YBEJIUYUT Balllu 11aHCh Ha MOJTy4YeHHe ITOMOIITH.
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I''maBa 2. IToaroroBKa HOBOI'O pa3ae’ia

2.1. Bcrymienue

B aToii ri1aBe OygeT mMOATOTOBIEH pa3men mom Oymyiryo LFS-cuctemy. MBI co3maguM cam
pa3ger, ¢GalIoByI0 CUCTEMY Ha HEM U TPUMOHTHUPYEM €TO.

2.2. Co3manue HOBOI'O pa3[eiia

Kak u OOJILIIMHCTBO APYTWX OlepalMoHHBIX cucteM, LFS o00bIYHO ycTaHaBIHWBaeTCS
Ha OTHAEeJIbHBIM pa3fesl XKeCTKOro Oucka. PekoMmeHayembeili momaxopn Iipu cbopke LFS-
CHUCTEMEHI - UCIIOJIb30BaTh OOCTYIHBIM CBOOOOHBIM pas3mesi, UIu, eciu y Bac mocTtaTodyHO
Hepa3MedYeHHOI'0 ITPOCTPAHCTBA, CO3[IaTh HOBHIN.

MwuHuManbHasi cucreMa TpeOyeT pas3pgesia pasMepoM OKojio 2.8 rurabaut (GB). OTtoro
OOJI2KHO XBATUTh IJIsI COXpPaHEHUS BCEX apXWBOB C MCXOOHBIMU TEKCTAaMHU M KOMITHUISIINUA
nmaketoB. OgHako, ecnu Bnl cobupaeTech ucmonb30BaTh LFS Kak OCHOBHYIO CHUCTEMY,
CKopee Bcero Bul OymeTe ycTaHaBIMBaTh AOIOJIHMTENIbLHOE ITPOrPaMMHOe oOeclieueHue,
KOTOpOoe moTpedyeT HOIMOIHUTENIbHOTO MecTa Ha faucke. Pa3mena pa3mepom B 10 GB
OOJI2KHO OBITh OCTATOYHO MOJIS AajIbHEMIIero pacimpeHus cuctembl. LFS-cucrtema He
OyZeT IMOJIHOCThIO 3aHUMAaTh BCe 3TO MecTo. bosbiast 4acTs U3 TpedyeMoro HeoOxoouMa
OJIs IIPEeoCTaBIeHUsI CBOOOHOTO BPpEMEHHOT0 XpaHunuma. KoMmnunsauusa maketa MOXKeT
rmoTpeboBaTh OTPOMHOT0 CBOOOOHOTO MeCTa Ha OIuCKe, KoTopoe OyaeT 0CBOOOXKIEHO IT0Cie
€ro yCTaHOBKH.

[ToCKONMbKYy OmepaTUBHOM ITaMSATH He BcCerma MOXKeT OBITh HOCTAaTOYHO IS IIpollecca
KOMITUIISIIIUY, XOPOIllel uneel OyaeT uCIoib30BaTh HEOOBIIION pa3aesl AUucKa Kak pa3fen
nogkaykn. OH HCIONB3YETCS SIOPOM [OJI COXpPaHEHUs PeOgKO MCIIOJIb3yeMBIX HOaHHBIX,
BHITPy3Ka KOTOPBIX U3 OIIEPATUBHOM MaMSATU IIO3BOJISET BHIIEIUTH OOJbIle MecTa B HEH
IJIs1 aKTUBHBIX IpoieccoB. LFS-cucTtemMa MOXKeT UCIIOIb30BaTh TOT K€ pa3fen nogkaykwy,
YTO U XOCT-CUCTEMA, B 3TOM CJIydyae He 00si3aTe/IbHO CO3[laBaTh HOBBIN.

3anycTtuTte nporpaMMy pa3MeTKHu aucka, Hanpumep cfdisk unu fdisk, u nepepaiite e
B ITapaMeTpax UM XKEeCTKOTro JUCKa, Ha KOTOPOM XOTUTE CO3[aTh pa3fmen—Hamnpumep, /
dev/hda gns nmepBuyHOro Integrated Drive Electronics (IDE) mucka. Co3ganiTe pogHOU
Linux-pa3pgen u pa3fgen nogkayvku, eciu Heobxogumo. IToxkanyiicrta, mpoutute cfdisk(8)
unu fdisk(8) ecnu He 3HaeTe, Kak IIOIb30BATHCSA 3TUMU IIPOrPaMMaMu.

3aMeuyaHue

For experienced users, other partitioning schemes are possible. The new LFS
system can be on a software RAID array or an LVM logical volume. However,
some of these options require an initramfs, which is an advanced topic. These
partitioning methodologies are not recommended for first time LFS users.

3anomMHHTEe O00O3HauYeHHe HOBOTrO pasfesia (Hampumep, hda5 ). B aToli KHUTe OH
OymeT mompa3yMeBaThbcsl mopn pa3menom LFS. Takxke 3amoMHUTe 0003HadYeHUe pa3fena
nogkayku. 9Tu uMeHa OyOoyT HEOOXOOUMEl B OajbHEWINIEM, B TOM 4YHCle U Ons (daiina /
etc/fstab.
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2.2.1. Bonpocshl pa3MeTKH JUCKa

[TpockOBI ITOMOYL C Pa3METKOM MOHCKa YaCTO BCTPedaloTCs B CIMCKax pacchinku LFS.
9To BecbMa CYOBEKTHUBHBIM BOIIpoc. [Io yMojm4aHui0 OONBIIMHCTBO OUCTPUOYTUBOB
HUCIIONb3YIOT BECh AUCK 3a UCKITIOUEHNEM OOHOTO HEOOJIBIIIOTO pa3fesa IogKauyKu. ITo He
SIBJITETCSI ONTUMAaNbHLIM OJi1 LFS Mo HeCKONMbKUM NpUYMHaAM. ITO YMEeHbIIaeT THOKOCTh,
merlaeT COBMECTHOE HCIIOIb30BaHMEe MAaHHBIX MeXKOy HECKOJIbLKUMHU OUCTPUOYTUBAMU UIU
cbopkamu LFS Gonee CIOXKHBIM U 3aTPYOHSIET BO3MOXKHOCTh PE3€PBHOT0 KOITUPOBAHUS.

2.2.1.1. KopHeBoH pa3ae’

KopueBou pasmen LFS (He mepemnyTtaiTe ¢ gupektopueu /root) pasmepom okomno 10
rurabauT goJIKeH ObITh XOPOIITUM KOMITPOMKCCOM [Jist OOIBIINHCTBA CUCTEM. ITOTO OymeT
mocTaToO4vHO myisi coopku LFS u Gonpinedt yactu BLFS, HO ocTaHeTCs elle MecTo, YTOORI
CO30aTh HECKOJIBKO pPa3MesioB OISl 9KCIIEPUMEHTOB.

2.2.1.2. Pa3gen nogkKayKH

BonpimnHCTBO JII/ICTpI/I6YTI/IBOB AdBTOMATHUYECKH CO30al0T pa3geil IIOOKA4YKH. B
OOJIBIIMHCTBE ClIy4daeB peKOMeHJIyeMBIfI pasMep pa3geila - YJIBOGHHBIfI ooneM
OHepaTI/IBHOfI IIaMsATH, XOTAd BpAO JIN Bam HOHaJJ;O6I/ITCH CTOJIBKO. ECcim MecTo Ha OHuCKe
OI'PaHHUYEHO, coenamnTe pa3fgeil IMMoOAKA4YKKU pPa3MepOM B [OBa rurabaita u cijieguTe 3a
IIponmeCcCcoOM IIOOKa4YrBaHU .

I[Toogkayka - 3TO IIJI0XO. OOnIiyHO BEI MOKeTe IIOHATH, 9YTO CHUCTE€Ma BKIIIOYHNIIa ME€XAaHU3M
IIOOKA4YKH, ITPOCTO CJIBIIIIa aKTHBHYIO pa60Ty OUCKa U 3aMedadsi, KdaK CUCTeMa pearumpyer
Ha Bainm meuncTBus. HepBbIM oesioM B TaKOou CUTyannumu HeO6XO)II/IMO IIPOBEPUTH, HE ObLIa
JIN BBE€I€Ha HeBE€PHasd KOMaHOa4, HalIpMMep 3alIPpOC Ha PeadaKTHuPOBaHUE ruradamTHOIr O
(bafma. Ecnu nogkayka CTaHOBUTCHA HOPMAaJIBHBEIM ITIOBEIEHNEM, JIVIIIINM pEellleHneM 6YJIeT
IIPUKYIIUTH OoJbIlIe OHepaTHBHOﬁ IIaMATH OJId CUCTEMBEI.

2.2.1.3. [Ionmo/THUTE/IbHBIE Pa3/1eibl

MoxkHO co3gaTh ellle HEeCKOIbKO HOPYTHUX pas3fesioB, KOTOpPhle He SBISIOTCS
00s13aTeTbHBIMM, HO O HUX CTOUT 3aAyMaTbCs, IIJIAaHUPYS pa3MeTKy aucka. Crnenyrommi
CIIMCOK He SBJIsSIEeTCAd BCeOOBEMIIIOIIMM, HO BIIOJIHE MOXKET pacCMaTpPUBaATbCS Kak
PYKOBOACTBO.

* /boot - BecbMa pekomMmeHpayeTcsa. Ha 3ToM pa3genie MOKHO XpPaHUTh SAOpa U OPYTYI0
3arpy3o4Hyio nHdopmariuio. YTo6bl MUHMMU3UPOBATh MOTEHIIHATbHEIE ITPOOJIEMHEI,
CBsI3aHHBIE C 3arpy3KO0U C OONBIIUX AUCKOB, CAEJIaliTe 9TOT pa3fesl IEePBUYHBIM U
pacroyioXbTe ero B Hayasie Bailllero repBoro xkecTkoro aucka. BriosiHe 1ocTaTo4HO
OymeT BeIOEeNMUTh moa Hero okoyo 100 merabamT.

* /home - Becbma pekomeHayeTcsi. CTOUT UCIIOJIb30BATh OOUH JIOMAITHUM pa3men ais
HECKOJIbKUX TUCTPUOYTUBOB UM YCTAaHOBIEHHBIX cOOpoK LFS. Pazamep 0OBIYHO OYEHB
OO0JIBIIION, BHIAEJINTE IION HETO BCE BO3MOXKHOE TOCTYITHOE MECTO.

* /usr - OTOenbHBIN pa3gert /usr 0OBIYHO UCIIONIb3yeTCs B KOHPUTypalluu C CEPBEPOM,
YIIPaBJISIONIUM TOHKUMU KJIMEeHTaMU UK 0e30UCKOBEIMU paboyuMu cTaHIusaIMU. OH
He sBJsieTcs HeoOxoguMbiM At LFS. PasMepa B nsaTh ruraGaiT OOIXKHO XBAaTUTD OIS
OO0JILIIMHCTBA YCTAaHOBOK.
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* /opt - OTa nupekTopus OymeT odyeHb nmosye3Ha OJjiss BLFS. HekoToprle 6obliue
nmakeThl, Takue, Kak KDE unu GNOME, mMoryT ObITh YCTAHOBJIEHBI B HEE, YTO CHUMAET
Heo0XO0OMMOCTD PAcCIIOIOXKeHUs uxX (haiIoB B mepeBe KaTanoros /usr. Eciau Ber
cobupaeTech UCIIOIL30BaTh 3TOT Pa3fiesi, BEIOEIUTE IIOA Hero OT ISATH [0 OeCITH
rurabamr.

e /tmp - OTOenbHBLIN pa3mne’st oI OUPEKTOPUU /tmp BHIIENsieTCS pegKo, HO OymeT
T0JIe3€eH IIPU HAaCTPOMKe TOHKUX KITMEeHTOB. [JlaHHBIN pa3fell, eCciiu OH OymeT
HMCIIOJIb30BAThLCS, HE CTOUT [ejilaTh O0JIbIlle HeCKOJIbKUX T'UrabauT.

e /usr/src - DTOT pa3men OyOeT MoJIe3HO UCIIOIb30BaTh [JIsI XPaHEeHUS UCXOIHBIX KOMIOB
kHUTY BLFS. Ero MoXHO cmenaTh 00IIUM MeXOy HecKoibkuMu coopkamu LFS. Takxke
MOXKHO ITPSIMO Ha HeM u cobupaTh nakeTrsl BLFS. Pasgen pasmepom B 30-50 rurabair
II03BOJIMT BaM 4yBCTBOBaTh ce0s1 OCTAaTOYHO CBOOOIHO.

JI:000¥1 OTHENbHBIM pas3mesl, KOTOPHIM Bl XOTHTE aBTOMATHYECKH IIOAKJIIOYaTh IIPHU
3arpys3ke, HeoOxoouMo ykKa3aTh B ¢atine /etc/fstab. [TompobHO 0 TOM, KakK 3TO [enaTh,
OymeT cka3aHo B Pazmen 8.2, «Co3naHue ¢atina /etc/fstab».

2.3. Co3manue ¢payioBOoM CHCTEeMbI Ha pa3aeJie

Tenepsb, Korga y Hac €CThb HOBBIM YHCTHIM pa3fesi, Ha HeM MOXKHO C030aTh (anIoBYIO
cucteMy. Camoll IIMPOKOpPAcIpOCTpaHeHHONW B wMupe Linux d¢aitnoBoii cucrteMou
SIBJIZETCSI BTOpas paciumpeHHas cucrtema (ext2, Extended 2 File System), HO, C
IIUPOKUM PaCIIPOCTPAaHEHUEM KECTKUX AUCKOB OOJILIION BMECTUMOCTH, XXypPHATUPyeMbIe
darinoBble CHUCTEMBI CTPEMUTENILHO HaAOWpPAIOT IOIIYISIPHOCTh. TpeTbss paclUIupeHHas
daitnoBas cucrtema (ext3, Extended 3 File System) camas nmonynspHasi MOOepHU3aLUA
ext2, kotopasi mo6aBnsieT BO3MOXKHOCTh XKYPHaJIMPOBAaHUSI ¥ COBMECTHUMA C yTUIIMTaMU
E2fsprogs. Mel co3manuM ¢ainoBylo cucteMy ext3. MHCTPYKIIUU II0 CO3MaHUIO0 OAPYTUX
(aitnioBRIX cUCTEM MOXKHO HaWTH 3Aech: http://www.linuxfromscratch.org/blfs/view/svn/
postlfs/filesystems.html.

Y006k co3aaTh ¢aitnoByio cucteMy ext3 Ha pa3gene LFS, BeImomHUTE:

mke2fs -jv /dev/<xxx>

3aMeHUTe <xxx> Ha uMs pasgena LFS (hda5 B HamieMm npenwigyiiieM npuMepe).
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JaMeuaHHue

HekoTopkle XOCT-CUCTEMBI UCIIOIbB3YIOT COOCTBEHHBIE PACLIMPEHUS B yTUIIATaX
co3pmaHusax (ainoBeix cucteM (E2fsprogs). 9To MoXKeT BrI3BaTh NPOOIEMBI ITPHU
3arpy3ke B Ballly cBexXylo cucteMy LFS B I'maBe 9, Tak KakK 9TH pacIIMpeHUS HE
OynyT nmogmepKuBaThCcsa ycTaHOBIeHHBIMU B LFS E2fsprogs; Bel monyuuTe omuoKy
Harnomobue «unsupported filesystem features, upgrade your e2fsprogs». YToOmt
IIPOBEPUTH, MCIIONbB3yeT U Balma XocT-cucteMa COOCTBEHHBIE paCUIMPEHUS,
BBIIIOJIHUTE CJIEQYIOUIYyI0 KOMaHIy:

debugfs -R feature /dev/<xxx>

Ecnm BHIBOIO COOEpKUT OpPyrue BO3MOXKHOCTH, KpoMe has journal, ext attr,
resize inode, dir index, filetype, sparse super, large file unu needs
recovery, 3HauuT Bam aucTpuOyTHUB HCOONIB3YeT COOCTBEHHBIE PACHIUPEHUS.
B TakoMm ciydae, 4TOOBI IIPeOOTBPaTUTL Oymymiue Ipobriembl, Bam cTout
CKOMITUIMPOBaTh nmakeT E2fsprogs u ncmonb30BaTh MOJIyYeHHBIE ITPOTPaMMEBI IS
IIOBTOPHOTO COo3maHusa (auyIoBOM CUCTEMEI Ha pa3mene LFS:

cd /tmp

tar -xzvf /path/to/sources/e2fsprogs-1.42.7.tar.gz

cd e2fsprogs-1.42.7

mkdir -v build

cd build

../configure

make #note that we intentionally don't 'make install' here!
./misc/mke2fs -jv /dev/<xxx>

cd /tmp

rm -rfv e2fsprogs-1.42.7

Ecnu BB uCIONb3yeTe yKe HMEIoNIUNcsS pa3fen nogkaykM , HeT HeoOXOOUMOCTHU
dopmaTupoBaTh ero. Ecnu ke Bul co3pany HOBBIM, HEOOXOOUMO €ro MHHUIUAJIN3UPOBATh
cllenymolie KOMaHOoM:

mkswap /dev/<yyy>

3aMeHUTe <yyy> UMEHEM pa3fesia nogkayku.

2.4. MOHTHPOBaHHME HOBOI'O pa3aeiia

Cemtuac, Korga HOBHIM pa3mert OblI co3maH U 0T¢GopMaTUPOBAH B HE0OX0oOUuMYI0 (aityioByIo
cucteMy, HeoOXOOWMO CchenaTb €ro AOCTYOHBIM. [IJIg 3TOTO pa3nenl OOJIKeH OBITh
IIPUMOHTUPOBAH B BHIOPAHHYIO TOYKY MOHTHUPOBaHUs. B manbHeHIlIeM B 3TOM KHUTE
IpenrojiaraeTcs, 4To (aunsoBasg CUCTeMa NPUMOHTHUpPoOBaHa K /mnt/lfs, ogHako BwI
TIOJTHOCTHIO CBOOOOHEI B BEIOOPE TOYKY MOHTUPOBAHUS.

BribepuTe TOYKY MOHTUPOBAHUS U IPUCBOUTE IMyTh 10 Hee mepeMeHHoM LFS KkomaHIo’:

export LFS=/mnt/1fs

[anee, co3pmalTe TOYKY MOHTHPOBAHUSA U IPUMOHTUPYHUTe ¢ainoByio cucremy LFS
KOMaH[I0u:

mkdir -pv $LFS
mount -v -t ext3 /dev/<xxx> $LFS
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3aMeHHuTe <xxXx> Ha uM4 pas3gena LFS.

Ecnu Bel ucmonb3yeTe HECKONBKO pa3nenoB onsa LFS (Hanpumep, oouH Ons / U ApPyrou
OISl /USr), IPUMOHTHUPYUTE UX C IOMOIIIBIO:

mkdir -pv $LFS

mount -v -t ext3 /dev/<xxx> $LFS
mkdir -v $LFS/usr

mount -v -t ext3 /dev/<yyy> $LFS/usr

3aMeHUTe <xxx> U <yyy> Ha NpaBUJIbHbIE UMeHa pa3[eJioB.

Y6emuTtecs, 4YTO HOBBIY pa3fe’l He ITOOKJII0OYEH C CIIUIIIKOM CTPOTUMU ITpaBaMu (TaKUMHU KakK
ornuuu hosuid, nodev, unu noatime). 3anycTute mount 6e3 rmapaMeTpoOB, YTOOHI YBULETh,
KaKue OIIIUU OBbIJIM yCTaHOBIEHH Ay pa3gena LFS. Ecnu nosuid, nodev, u/unu noatime
yCTaHOBJIEHH!, pPa3fesl He00X0oUMO ITePEMOHTHUPOBATE.

Ecnu Bel ucrnonb3yeTte pa3fnen nogkadku, yoeauTech, YTO OH BKJIIOYEH KOMaHI0M Swapon:

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

3aMeHuTe <zzz> Ha UM pa3fena NoaKayku.

Tenepsb, Korga IMOATOTOBJIEHO MECTO IJisi PabOTHI, IIPUIIIIO BPEMS 3arpy3UTh MAKETHI.
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I'maBa 3. IlakeTsI ¥ IIaTYH

3.1. Bcrymienue

dTaraBa COIEepkKUT CIIHUCOK ITaKeTOB, KOTOPhIe HEOOX0IUMO 3arpy3UTh, YTOOHI ITIOCTPOUTH
06a3oByr0 Linux-cuctemy. IlepedncieHHbIE BEepPCHM IIPOTPAMMHOI0 obOecliedyeHus
IIpoBeEPEeHBl M PaboTaloT, M 9Ta KHUTA OCHOBBLIBAETCS Ha HMX MCIIOJIb30BAaHUU. MBI
KaTeropuyeCcKu He pPeKOMEeHOYeM HCIO0JIb30BaTh 0Oo0jlee HOBBIE BEPCUHU, ITOCKOJIBKY
KOMaHOHI [JII OOHOM BepCcHUU MOTYT He paboTaTh c 0ojiee HOBOM. HoBeililine Bepcuu
IIAKeTOB TaKxXKe MOTYT comepxKaTh OIMUOKM U IIpoOjeMbl, TpeOyioliue HCIpPaBJIeHUS.
OTH ucnpapjeHuss OymyT pa3paboTaHbl U CTAaOMIU3UPOBAHBI B IIpoOIlecce OajibHeHInen
pa3paboTKU 3TOM KHUTH.

MecTa pa3MellleHUsT MaKeTOB MOTYT BpeMsI OT BpeMeHM OBITb HEeOOCTYIHB. Ecmu
OOMAaIITHSISI CTPaHUIla IPOeKTa CMEHHJIaCh CO BPeMeHM BHIIIyCKa 9TOouM KHuru, Google
(http://www.google.com/) npemoCcTaBsIe€T IIOJI€3HBIM TONCKOBBIY ABUXKOK, UYepe3 KOTOPBIA
Bel HaiigeTe OONBIIMHCTBO (€CJIM He BCe) MaKeThl. ECIM MOUCK He NPUHEC YCIIEXOB,
IonpoOyiTe anabTepHATUBHBIE CIOCOOBI 3arpy3kKu, oO0cCyxkmaeMmble TYyT: http:/www.
linuxfromscratch.org/lfs/packages.html#packages.

3arpyeHHble IaKeThl M IIaTYX [OOJXKHBEI OBITH COXpPaHEHHI B MeCTe, KOoTopoe Oymer
OOCTYITHO Ha MPOTSIXKEHUU BCero Ipoilecca coopku. Takxke Heobxomuma paboydas mamnka,
B KOTOPOM MCXOOHUKHU OyYOyT PaclaKOBLIBATLCS M coOupaThesi. $LFS/sources moxeT OBITh
HMCIOJIb30BaHa KaK MECTO OJI COXPAaHEeHWs ITaKeTOB M IIaT4eld M KakK pabodasi Iamka.
TakuM o0Opa3oM, Bce HeOOXOOUMBIE 3JIEMEeHTH OyOyT HaxXOOuUThCs Ha pa3mene LFS u
OOCTYIIHEI Ha BCEX CTAUSAX IIOCTOPOEHUS.

YT0o0OHI CO34aTh 3Ty IIAIIKy, BBEIIIOJTHUTE CIIEOYIOIYI0O KOMaHOy OT MME€HH root, Imepen TeM,
KaK 3arpyzaThb IIaKEeTHI:

mkdir -v $LFS/sources

CpemnaliTe 9Ty MamKy OOCTYIHOM [ 3allMCM YW YCTAaHOBUTE OUT "KJIIEMKOCTH'.
«KneukocTb» O3HaA4YaeT, YTO OaXKe eCJId HEeCKOJIbKO MOJIb30BaTelel HMMEIOT IIpaBa Ha
3alucCh B MAIKy, TOJIBKO Bjazesel ¢aijia MOXKeET yOajluThb ero u3 "KJIeUKOu" IMamKHu.
Cnepnyioiass KOMaHOa yCTAHOBUT OUTHI 3aIllMCHU U "KJIEUKOCTHU":

chmod -v awt $LFS/sources

ITpocTo# cmoco® 3arpy3uTh BCe MaKeThl W MaT4YM - MCIOJIb30BaTh ¢ain wget-list Kak
BXOOHBIE JaHHBIE O wget. Hanpumep:

wget -i wget-list -P $LFS/sources

Takxke, HaunHasa ¢ LFS-7.0, mononHUTenbHBIN Qanil — md5sums — MOXKET IIPUTOOUTHCS
Bam {1 mpoBEpKHU LIEJIOCTHOCTU BCEX IIAaKETOB Ilepeq HadajiOM IIOCTPOEHHUS CHUCTEMBEI.
[Tomectute aTOT (paun B $LFS/sources u BHIIIOINTE KOMAHIbI:

pushd $LFS/sources
md5sum -c md5sums

popd

3.2. Bce nmakernl

3a1"py3I/ITe HJIN IIOJIYYUTE NHBIM criocobomMm HHUXKeCJlegyrIlnrue IIaKeTHI:
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e Autoconf (2.69) - 1,186 KB:

omamHssa cTpaHuna: hittp://www.gnu.org/software/autoconf/
3arpy3uts: http://ftp.gnu.org/gnu/autoconf/autoconf-2.69.tar.xz
MD5 cymmMma: 50f971f4159805e374639a73e2636122e

e Automake (1.13.1) - 1,392 KB:

HomamHssa cTpaHuna: http://www.gnu.org/software/automake/
3arpys3uts: http://ftp.gnu.org/gnu/automake/automake-1.13.1.tar.xz
MD5 cymMma: a60380ab11e1481376b7747d1b42ced?2

e Bash (4.2) - 6,845 KB:

HomamHssa cTpaHuna: hittp://www.gnu.org/software/bash/
3arpys3uts: http://ftp.gnu.org/gnu/bash/bash-4.2.tar.gz
MD5 cymma: 3fb927¢7¢33022f1¢c3271f14a81c0d4b0

e Binutils (2.23.1) - 20,953 KB:

[HomamHsa cTpaHuna: http:/www.gnu.org/software/binutils/
3arpy3uts: http:/ftp.gnu.org/gnu/binutils/binutils-2.23.1.tar.bz2
MD5 cymma: 33adb18c3048d057ac58d07a3fladb38

e Bison (2.7) - 1,735 KB:

HomamHssa cTpaHuna: hitp:/www.gnu.org/software/bison/
3arpys3uts: http://ftp.gnu.org/gnu/bison/bison-2.7.tar.xz
MD5 cymma: 234cdfac99257cf99ac4a03c898137b9

e Bzip2 (1.0.6) - 764 KB:

HomamHsa cTpaHuna: hitp:/www.bzip.org/

3arpy3uts: http://www.bzip.org/1.0.6/bzip2-1.0.6.tar.gz
MD5 cymmMma: 00b516f4704d4a7cb50a1d97e6e8e15b

e Check (0.9.9) - 589 KB:

HomamHssa ctpaHuna: http://check.sourceforge.net/

3arpy3uts: http://sourceforge.net/projects/check/files/check/0.9.9/check-0.9.9.tar.gz
MD5 cymma: f3702f2fcfcl9ce3f62dca66c241al168

e Coreutils (8.21) - 5,248 KB:

HomamHssa cTpaHuna: hitp://www.gnu.org/software/coreutils/
3arpy3uts: http://ftp.gnu.org/gnu/coreutils/coreutils-8.21 .tar.xz
MD5 cymma: 065bad41828644eca5dd8163446de5d64

* DejaGNU (1.5) - 563 KB:

HomamHsasa cTpaHuna: http:// www.gnu.org/software/dejagnu/
3arpy3uts: http://ftp.gnu.org/gnu/dejagnu/dejagnu-1.5.tar.gz
MD5 cymma: 3dflcbca885e751e22d3ebdlac64dc3c

e Diffutils (3.2) - 1,976 KB:

IHomamsaa cTpanula: http://www.gnu.org/software/diffutils/
3arpy3urts: http://ftp.gnu.org/gnu/diffutils/diffutils-3.2.tar.gz
MD5 cymma: 22e4deef5d8949a727b159d6bcb65¢c1cc

e E2fsprogs (1.42.7) - 5,856 KB:

omamHssa cTpaHuna: http://e2fsprogs.sourceforge.net/
3arpy3uts: http://prdownloads.sourceforge.net/e2fsprogs/e2fsprogs-1.42.7.tar.gz
MD5 cymmMma: alec22ef003688dae9f76c74881b22b9
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e Expect (5.45) - 614 KB:

DomamHsisa cTpaHuiia: http://expect.sourceforge.net/

3arpy3uTts: http://prdownloads.sourceforge.net/expect/expect5.45.tar.gz
MD5 cymma: 44eladf4c877e9ddc5a542dfa7ecc92b

e File (5.13) - 627 KB:

HomamHsia cTpaHuna: hitp:/www.darwinsys.com/file/
3arpy3urts: ftp://ftp.astron.com/pub/file/file-5.13.tar.gz
MD5 cymMma: d60c1364ba956eff7d21f8250808fc6d

3amMeuyaHHue

File (5.13) mokeT OBITh HEIOCTYIEH 10 YKa3aHHOMY PACIOJI0KEHUIO.
AOMUHUCTpPATOP caliTa cpaldy yaaliseT cTapble BEPCUU ITaKeTa, KaK TOJILKO
BBIXO[ISIT HOBEIEe. CIIMCOK aJIbTEPHATUBHEIX MECT CKaUMBaHUS, KOTOPHIE
MOTYT UMEeTh HEOOXOOUMYI0 BEPCHUIO ITaKeTa, PacIloyioKeH 3mech: http:/www.
linuxfromscratch.org/lfs/download.html#ftp.

e Findutils (4.4.2) - 2,100 KB:

HoMmamHsasa cTpaHuna: hittp:/www.gnu.org/software/findutils/
3arpys3uts: http://ftp.gnu.org/gnu/findutils/findutils-4.4.2.tar.gz
MD5 cymma: 351cc4adb07d54877fal5f75fb77d39f

e Flex (2.5.37) - 1,280 KB:

DomamHsisa cTpaHuia: http://flex.sourceforge.net

3arpy3urts: http://prdownloads.sourceforge.net/flex/flex-2.5.37.tar.bz2
MD5 cymma: €75940e1fc25108f2a7b3ef42abdae06

e Gawk (4.0.2) - 1,589 KB:

HomamHssa cTpaHuna: http://www.gnu.org/software/gawk/
3arpy3urts: http://ftp.gnu.org/gnu/gawk/gawk-4.0.2.tar.xz
MD5 cymMma: 8a9b2f1170ac9dcd3eb13716b5ec4021

e GCC (4.7.2) - 80,942 KB:

HomamHssa cTpaHuna: http://gcc.gnu.org/

3arpys3uts: http://ftp.gnu.org/gnu/gcc/gcc-4.7.2/gcc-4.7.2.tar.bz2
MD5 cymma: cc308a0891e778cfda7al51lab8abe762

e GDBM (1.10) - 640 KB:

IoMmatiHsasa cTpaHulla: http://www.gnu.org/software/gdbm/
3arpy3urts: http://ftp.gnu.org/gnu/gdbm/gdbm-1.10.tar.gz
MD5 cymmMma: 88770493¢2559dc80b561293e39d3570

e Gettext (0.18.2) - 15,330 KB:

HomamHsia cTpaHuna: hittp:/www.gnu.org/software/gettext/
3arpy3urts: http://ftp.gnu.org/gnu/gettext/gettext-0.18.2.tar.gz
MD5 cymma: 0c86e5af70c195ab8bd651d17d783928

e Glibc (2.17) - 10,725 KB:

HomamHssa cTpaHuna: http:/www.gnu.org/software/libc/
3arpys3uts: http://ftp.gnu.org/gnu/glibc/glibc-2.17.tar.xz

MD5 cymma: 87bf675c8ee523ebda4803e8elcec638

e GMP (5.1.1) - 1,771 KB:

IMoMmatiHsaa cTpauulla: http:// www.gnu.org/software/gmp/
3arpy3urts: ftp://ftp.gmplib.org/pub/gmp-5.1.1/gmp-5.1.1.tar.xz
MD5 cymma: 485b1296e€6287fa381e6015b19767989
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e Grep (2.14) - 1,172 KB:

IHomamHsis cTpaHuna: http://www.gnu.org/software/grep/
3arpy3urts: http://ftp.gnu.org/gnu/grep/grep-2.14.tar.xz
MD5 cymma: d4a3f03849dlel7ce56ab76aa5a24cab

e Groff (1.22.2) - 3,926 KB:

[oMmamiHsaa cTpanulia: http://www.gnu.org/software/groff/
3arpy3urts: http://ftp.gnu.org/gnu/groff/groff-1.22.2.tar.gz
MD5 cymma: 9f4cd592a5efc7e36481d8d8d8af6d16

* GRUB (2.00) - 5,016 KB:

IHoMmamHsas ctpanuna: http://www.gnu.org/software/grub/
3arpy3urts: http://ftp.gnu.org/gnu/grub/grub-2.00.tar.xz
MD5 cymma: al043102fbc7bcedbf53e7ee3d17ab9l

e Gzip (1.5) - 704 KB:

IHomMmamHssa cTpaEuna: hittp:/www.gnu.org/software/qgzip/
3arpys3uts: http://ftp.gnu.org/gnu/gzip/gzip-1.5.tar.xz
MD5 cymma: 2a431e169b6f62f7332ef6d47cc53bae

e Tana-Etc (2.30) - 201 KB:

HomamHssa ctpaHuna: http:/freshmeat.net/projects/iana-etc/

3arpy3uts: http://anduin.linuxfromscratch.org/sources/LFS/Ifs-packages/
conglomeration//iana-etc/iana-etc-2.30.tar.bz2

MD5 cymma: 3ba3afbld1lb261383d247f46cb135ee8

e Inetutils (1.9.1) - 1,941 KB:

HomamHssa cTpaHuna: hittp://www.gnu.org/software/inetutils/
3arpys3uts: http://ftp.gnu.org/gnu/inetutils/inetutils-1.9.1.tar.gz
MD5 cymmMma: 94417196a2b3dba2d400e9088576000c¢

e I[PRoute2 (3.8.0) - 398 KB:

HomamHssa ctpaHuna: http://www.kernel.org/pub/linux/utils/net/iproute2/
3arpys3uts: http://www.kernel.org/pub/linux/utils/net/iproute2/iproute2-3.8.0.tar.xz
MD5 cymmMma: 951622fd770428116dcl65acba375414

e Kbd (1.15.5) - 1,690 KB:

HomamHsisa cTpaHuna: http://ftp.altlinux.org/pub/people/legion/kbd
3arpy3urts: http://ftp.altlinux.org/pub/people/legion/kbd/kbd-1.15.5.tar.gz
MD5 cymma: 34c71feead8ab9c0lec638aceal8cd877

e Kmod (12) - 1,245 KB:

3arpy3urts: http://www.kernel.org/pub/linux/utils/kernel/kmod/kmod-12.tar.xz
MD5 cymMma: 3d63b146c8ee5a04dfbef4be9718226b

e Less (451) - 303 KB:

IDomamHsisg cTpaHuna: http:/www.greenwoodsoftware.com/less/

3arpy3urts: http://www.greenwoodsoftware.com/less/less-451 .tar.gz

MD5 cymmMma: 765f082658002b2b46b86af4a0dal84?2

e LFS-Bootscripts (20130123) - 33 KB:

3arpy3urts: http://www.linuxfromscratch.org/Ilfs/downloads/7.3/lfs-bootscripts-20130123.
tar.bz2

MD5 cymma: 2a53fcbab8e915ed6770c47105987959
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e Libpipeline (1.2.2) - 733 KB:

Homamaasa ctpanuua: http://libpipeline.nongnu.org/

3arpy3urts: http://download.savannah.gnu.org/releases/libpipeline/libpipeline-1.2.2. tar.
gz

MD5 cymmMma: 4367a3f598d171fd43dfa8620ed16d55

e Libtool (2.4.2) - 2,571 KB:

HomamHsig cTpaHuna: http:/www.gnu.org/software/libtool/

3arpys3uts: http://ftp.gnu.org/gnu/libtool/libtool-2.4.2.tar.gz

MD5 cymma: d2f3b7d4627e69e13514a40e72a24d50

e Linux (3.8.1) - 69,3292 KB:

Iomamiaasa ctpanuna: http://www.kernel.org/

3arpy3urts: http://www.kernel.org/pub/linux/kernel/v3.x/linux-3.8.1.tar.xz
MD5 cymMma: 093b172f907d5455a6746418ad18f5bc

3aMmeyaHue

Anpo Linux oOHOBJIsIETCS O0YeHb OBICTPO, 3a49aCTYIO B CBSI3HM C HAHIEHHBIMU
npo6iemamu 6e30macHOCTH. CTOUT MCIIOIb30BATh IMOCIeOHee JOCTYITHOE SIAPO
Bepcuu 3.8.X, ec/ii CTpaHUIla NpeaynpexxaeHui 00 ommubkax He coobIiraeT 00
UHOM.

ITonb30BaTEIM C OTPAHUYEHHLIM TPa(UKOM HJIH Y3KUM KaHAJIOM, KOTOPBIE XOTSAT
00HOBUTD AP0 Linux, MOTYT OTHENIbHO 3arpy3UTh 0a30BYI0 BEPCUIO IMaKeTa U
IIaTYX K HEMY. DTO MOXKET COXPAHUTh BPeMsI UJIH OeHLI'H IPK OOHOBIEHUH sSOpa
oo nocnepHero patchlevel'a B paMKax MUHOPHOT'O BEIIIYCKA.

e M4 (1.4.16) - 1,229 KB:

omamHsia cTpaHuna: hittp:/www.gnu.org/software/m4/
3arpy3uts: http://ftp.gnu.org/gnu/m4/m4-1.4.16.tar.bz2
MD5 cymmMma: 8a7cefd47fecab6272eb86abbe6363b2f

e Make (3.82) - 1,213 KB:

IHoMmamHsaa cTpaHuna: http:/www.gnu.org/software/make/
3arpys3uts: http://ftp.gnu.org/gnu/make/make-3.82.tar.bz2
MD5 cymma: 1al11100f3¢c63fcf5753818e59d63088f

e Man-DB (2.6.3) - 1,356 KB:

IDomamtHsia cTpaHuna: http://www.nongnu.org/man-db/

3arpy3uts: http://download.savannah.gnu.org/releases/man-db/man-db-2.6.3.tar.xz
MD5 cymmMa: a593a095599ae97bcacf8d038659al146

e Man-pages (3.47) - 1,108 KB:

HomamHsasa ctparHuna: hittp://www.kernel.org/doc/man-pages/

3arpy3urts: http://www.kernel.org/pub/linux/docs/man-pages/man-pages-3.47.tar.xz
MD5 cymmMma: 2046259794d3003f4dc4dbed4b688ba2f

e MPC (1.0.1) - 610 KB:

IoMmariHsaa cTpanulia: http://www.multiprecision.org/

3arpys3uts: http://www.multiprecision.org/mpc/download/mpc-1.0.1.tar.gz

MD5 cymma: b32a2ela3daa392372fbd586d1ed3679

e MPFR (3.1.1) - 1,047 KB:

HomamHsasa cTpaHuna: http:// www.mpfr.org/

3arpy3urts: http:// www.mpfr.org/mpfr-3.1.1/mpfr-3.1.1.tar.xz

MDS5 cymma: 91d51c41fcf2799ed4ee7a7126fc95c17
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e Ncurses (5.9) - 2,760 KB:

HomamHssa cTpaHuna: http://www.gnu.org/software/ncurses/
3arpys3urs: ftp://ftp.gnu.org/gnu/ncurses/ncurses-5.9.tar.gz
MD5 cymma: 8cb9c412e5f2d96bc6f459aa8c6282al

e Patch (2.7.1) - 660 KB:

omamHsig cTpaHuna: http://savannah.gnu.org/projects/patch/
3arpys3uts: http://ftp.gnu.org/gnu/patch/patch-2.7.1.tar.xz
MD5 cymmMma: e9ae5393426d3ad783a300a338c09b72

e Perl (5.16.2) - 13,403 KB:

IoMmamiHsaa cTpanuiia: http://www.perl.org/

3arpy3urts: http:// www.cpan.org/src/5.0/perl-5.16.2.tar.bz2
MD5 cymma: 2818ab01672f005a4e552a713aa27b08

e Pkg-config (0.28) - 1,892 KB:

IHomamHsasa ctparHuna: http://www.freedesktop.org/wiki/Software/pkg-config
3arpy3uts: http://pkgconfig.freedesktop.org/releases/pkg-config-0.28.tar.gz
MD5 cymmMma: aa3c86e67551adc3ac865160e34a2a0d

e Procps (3.3.6) - 528 KB:

HomamHsisa cTpaHuia: http://sourceforge.net/projects/procps-ng

3arpy3uts: http://sourceforge.net/projects/procps-ng/files/Production/procps-ng-3.3.6.
tar.xz

MD5 cymma: 0a050d9be531921db3cd3811371e73e3

e Psmisc (22.20) - 422 KB:

IoMmarmiHsasa cTpanulla: http://psmisc.sourceforge.net/

3arpy3urts: http://prdownloads.sourceforge.net/psmisc/psmisc-22.20.tar.gz
MD5 cymmMma: a25fc99a6dc7fa7ae6e4549be80b401f

e Readline (6.2) - 2,225 KB:

HomarlHsiss cTpaHuna: http://cnswww.cns.cwru.edu/php/chet/readline/rltop.html
3arpy3urts: http://ftp.gnu.org/gnu/readline/readline-6.2.tar.gz

MD5 cymMma: 67948acb2ca081f23359d0256e9a271c

e Sed (4.2.2) - 1,035 KB:

HomamHsig cTpaHuna: http:/www.gnu.org/software/sed/
3arpys3uts: http://ftp.gnu.org/gnu/sed/sed-4.2.2.tar.bz2
MD5 cymma: 7ffelc7cdc3233ele0c4b502df253974

e Shadow (4.1.5.1) - 2,142 KB:

Homamusasa ctpanula: http:/pkg-shadow.alioth.debian.org/

3arpy3urts: http://pkg-shadow.alioth.debian.org/releases/shadow-4.1.5.1.tar.bz2
MD5 cymmMma: a00449aa439c69287b6d472191dc2247

e Sysklogd (1.5) - 85 KB:

HomamHssa ctparHuna: http://www.infodrom.org/projects/sysklogd/

3arpy3urts: http:// www.infodrom.org/projects/sysklogd/download/sysklogd-1.5.tar.gz
MD5 cymMma: e053094e8103165f98ddafe828f6aedb

e Sysvinit (2.88dsf) - 108 KB:

omamHsisa cTpaHuna: http://savannah.nongnu.org/projects/sysvinit

3arpys3uts: http://download.savannah.gnu.org/releases/sysvinit/sysvinit-2.88dsf.tar.bz2
MD5 cymma: 6eda8a97b86e0a6f59dabbf25202aa6f
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e Tar (1.26) - 2,285 KB:

HomamHssa cTpaHuna: hittp:/www.gnu.org/software/tar/
3arpys3uts: http://ftp.gnu.org/gnu/tar/tar-1.26.tar.bz2
MD5 cymmMma: 2ceed2a2ff4f1cd419298eeeb2264519

* Tcl (8.6.0) - 8,435 KB:

IomamHsaa cTpanuiia: http://tcl.sourceforge.net/

3arpy3urts: http://prdownloads.sourceforge.net/tcl/tcl8.6.0-src.tar.gz
MD5 cymma: 573aa5fe678e9185ef2b3¢c56b24658d3

e Time Zone Data (2012j) - 209 KB:
IMomamHsisa cTpaHuna: http://www.iana.org/time-zones

3arpy3uts: http://www.iana.org//time-zones/repository/releases/tzdata2012j.tar.gz
MD5 cymmMma: ba2f92ae7ad099090e8f86¢cff2f2d799

e Texinfo (5.0) - 3,000 KB:

HomamHsaa cTpaHuna: http://www.gnu.org/software/texinfo/

3arpy3urts: http://ftp.gnu.org/gnu/texinfo/texinfo-5.0.tar.xz

MD5 cymma: ef2fad34c71ddc95b20c7d6a08c0d7ab

e Systemd (197) - 2,012 KB:

DomamtHsisa ctpaHuna: hitp:/www.freedesktop.org/wiki/Software/systemd/

3arpys3uts: http://www.freedesktop.org/software/systemd/systemd-197.tar.xz
MD5 cymmMma: 56a860dceadfafe59f40141eb5223743

e Udev-Ifs Tarball (197) - 17 KB:
3arpy3uts: http://anduin.linuxfromscratch.org/sources/other/udev-Ifs-197-2.tar.bz2
MD5 cymma: f4272c121514caf0c2a6245fbffeb047

e Util-linux (2.22.2) - 3,028 KB:

IomatiHsasa cTpanulia: http://userweb.kernel.org/~kzak/util-linux/
3arpy3urts: http://www.kernel.org/pub/linux/utils/util-linux/v2.22/util-linux-2.22.2.tar.xz
MD5 cymma: eeacbfdd2556acd899a2d0ffdb446185

e Vim (7.3) - 8,675 KB:

Iomamiasaa ctpanuna: http:/ www.vim.org

3arpy3urts: ftp://ftp.vim.org/pub/vim/unix/vim-7.3.tar.bz2

MD5 cymma: 5b9510a17074e2b37d8bb38ae09edbf2

e Xz Utils (5.0.4) - 894 KB:

HomamHsasa ctpasuna: http://tukaani.org/xz

3arpy3urts: http://tukaani.org/xz/xz-5.0.4.tar.xz

MD5 cymmMa: 161015¢4a65b11f293d31810e1df93090

e 7Z1ib (1.2.7) - 493 KB:

IoMmarmiHsaa ctpanuia: http://www.zlib.net/

3arpy3urts: http://www.zlib.net/zlib-1.2.7.tar.bz2

MD5 cymma: 2ab442d169156134¢c379¢c968f31482dd

[IpruMepHBIU pa3Mep BCeX MaKeToB: 0K0Jio 915 MB

3.3. Heo0xoouMbIe IIaT4Yu

B pomonHeHMe K IlakKeTaM TakKxXe TpeOylTcs HeKoTophlie maTtuyu. OHU HCIPaBIISIOT
pa3HooOpa3Hbie OMIMOKY B TaKeTaX, YTO OOBIYHO [AeJIal0T MOMHTENHEePHl MUCTPUOYTHUBOB, U
IIPOU3BOAAT HEOOJIbIIIME U3MEeHEeHU OJi O0jiee IPOCTOM paboTH ¢ makeTamMu. Crienyroiine
rmaTyu HeoOxomuMel miist coOopku LFS-cucTteMsr:
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e TTocnennue ucnpasjieHuss Bash - 55 KB:
3arpy3uts: http:/www.linuxfromscratch.org/patches/Ifs/7.3/bash-4.2-fixes-11.patch
MD5 cymmMma: 366672f68e7cf214bdbef2ef14b13c23

e UcnpaBiaeHue Habopa TectoB Binutils - 2.0 KB:

3arpy3urts: hitp://www.linuxfromscratch.org/patches/lfs/7.3/binutils-2.23.1-testsuite fix-
1.patch

MD5 cymma: cb47faelbc572d45f4b0cff8ae8echal8

e UcnpaBineHnusi nokymeHntanuu Bzip2 - 1.6 KB:

3arpy3urts: http://www.linuxfromscratch.org/patches/lfs/7.3/bzip2-1.0.6-install docs-1.
patch

MD5 cymma: 6a5ac7e89b791aae556de0f745916F7f

e UcnpaBjieHus1 HHTepHanmuoHaIn3anmuu Coreutils - 132 KB:
3arpy3uts: http://www.linuxfromscratch.org/patches/Ifs/7.3/coreutils-8.21-i18n-1.patch
MD5 cymmMma: adaOeabelc00c4b7e0d634149827943e

e UcnpaBieHue perpeccuoHHbIX TecToB Flex - 2.8 KB:

3arpys3uts: http:/www.linuxfromscratch.org/patches/lfs/7.3/flex-2.5.37-bison-2.6.1-1.
patch

MD5 cymmMma: d5b001ef9bdbbe32e2f27576d97d8ff0

e UcnpaBiaenue nosegenusi Backspace/Delete B Kbd - 12 KB:

3arpys3uts: http://www.linuxfromscratch.org/patches/lfs/7.3/kbd-1.15.5-backspace-1.
patch

MD5 cymma: f75ccal6a38dabcaa7d52151f7136895

e TTocnemnue ucnpaBiaeHust Make - 10 KB:

3arpy3urts: http://www.linuxfromscratch.org/patches/lfs/7.3/make-3.82-upstream_fixes-
3.patch

MD5 cymmMma: 95027ab5b53d01699845d9b7e1dc878d

e ITaTtu Perl Libc - 1.6 KB:
3arpys3uts: http://www.linuxfromscratch.org/patches/lfs/7.3/perl-5.16.2-libc-1.patch
MD5 cymmMma: daf5c64fd7311e924966842680535f8f

e TTocnemnue ucnpanBieHusi Readline - 1.3 KB:
3arpys3uts: http:/www.linuxfromscratch.org/patches/lfs/7.3/readline-6.2-fixes-1.patch
MD5 cymmMma: 3¢185f7b76001d3d0af614f6f2cd5dfa

OOmui pa3Mep Bcex nmaTtuei: okoyio 218.3 KB

B pomonmHeHMe K [OAHHBIM HeOOXOOMMBIM IaTdyaM, CYIIecTByeT MHOXKECTBO
Heo0s13aTeNIbHEIX IIaT4Yel, CO3TaHHLIX cooOilectBoM LFS. OTm maTtum pelrarwT MeJIKHue
mpo6IeMbl UM BKITIOYAIOT (QYHKIMOHAJBHOCTL HE MPEegoCTaBJIIEeMYI0 10 YMOIYaHUIO.
MoxeTe B3TJISHYTH Ha 0a3y nartdel 1mo aapecy http://www.linuxfromscratch.org/patches/
downloads/ u cka4aTh JIl000M maT4, KOTOPLIYM MOKaeTCs BaM mone3HbIM.
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I''maBa 4. ITlociaegHHe MPUTIOTOBJIEHUS

4.1. O nepemennoun $LFS

Ha mporsxeHuu Bcel KHUTU OyOeT HCIOIb30BaThCA MepeMeHHasi OKpyxkeHus LFS.
KpaliHe BaXXHO CJIeOUTh 3a TEeM, 4YTOObI 3Ta NHepeMeHHas Bcerpga Oblyla OOBSIBIIEHA.
OHa pomKHa cofepzKaTh OYTh A0 TOYKM MOHTUPOBaHUS, BHIOpaHHOM mnst pa3gerna LFS.
[TpoBepbTeE, uTO ITepeMeHHas LFS ycTaHOBneHa mpaBUIbHO, KOMaH/IOM!:

echo $LFS

Y6enuTech, YTO BHIBOA COOEPIKUT IIYTh M0 TOYKM MOHTUPOBaHUA pa3uena LFS, koTopoi
apinsieTcs /mnt/1fs B HameM npumepe. Ecnu BEIBOI HEBEPEH, IIEPEMEHHON MOXKET OBITh
IIPUCBOEHO IIPAaBUJIBHOE 3HAUYEHUE C IOMOIIIBI0 HUXKeCJIeOYIole KOMaHIbl:

export LFS=/mnt/1fs

OOBsiBIeHHE 3TOM IIepeMeHHOM HeoOXOOMMO [JIsi TOTro, YTOOBl TaKue KOMaHMOBI, KakK
mkdir $LFS/tools M0oxHO OBIJIO BBECTH KaK €CTh MJIM IPOCTO CKomupoBaTh. O00I0YKa
aBTOMaTU4YeckKu 3aMeHUT «$LFS» Ha «/mnt/lfs» (BMecTto /mnt/lfs, KoHeuHOo, OymeT
3Ha4YeHue, IPUCBOeHHOe BaMu 3TOM nmepeMeHHOM) Korga 6ymeT o6pabaThiBaTh KOMaHY.

He 3abniBaiiTe mpoBepsaTh, 4To $LFS oObsBiIeHa, Korga IIOKHOaeTe X BHOBBH BXOOUTE
B pabouyee OKpyxKeHHe (HAIpUMep, NPU BHIIIOJIHEHUM KOMAaHIL SU [JIS IIOJIyYeHUS
IIPUBEJIETUN o0t MM APYTroro II0JIb30BATEI).

4.2. Co3ganue nupexropuu $LFS/tools

Bce mporpamMMbl, CKOMOUJIMPOBaHHBIE B ['7TaBa 5 OyoyT yCTaHOBJIEHHI B OUPEKTOPUIO
$LFS/tools, uToOBI OTOENUTh UX OT IIPOrpaMM, coOupaeMrx B ['maBa 6. 9TU TporpaMMEbl
SIBJISTIOTCSI BDEMEHHBIMUY UHCTPYMEHTaMU 1 He OYyT ABISATHCS YaCThIO UTOTOBOM CUCTEMEI
LFS. bnaropmapst ToMy, 4TO OHU OyyT YCTaHOBJIEHHI B OTOEIbHYIO AUPEKTOPHUIO, UX MOIKHO
OymeT JIeTKO yOaluTh IIOCJIe UX MCIIOJIb30BaHUS. ITO TaKXKe He IO3BOIUT BPEMEHHBIM
IIporpaMMaM OCTaThCS B pabouux OUPEKTOPUSIX XOCT-CUCTEMEI B ClTy4dae oImuOKu B ['71aBa
5.

Co3zpariTe HeOOXOOUMYIO TUPEKTOPUIO CIIeOyIolel KOMaHOoO! OT UMeHHU root:
mkdir -v $LFS/tools

CnepgymomuMm aroM OymeT co3laHue CUMBOIUYECKOM CCHIJIKK /t00ls Ha XOCT-cucreMe.
OHa OymeT yKa3bmlBaTh Ha TOJBKO UYTO CO3HaHHYIO OUPEKTOpHio Ha pasmene LFS.
BRITIONTHUTE CIIeOyIOIIyI0 KOMaHAOy (TakKe OT UMeHHu root):

In -sv $LFS/tools /

JaMeuaHHue

OTa KOMaHAa KOpPpeKTHa. YTuiauTa In mMeeT HECKOJILKO BapHMaHTOB yKa3aHUA
apryMeHToOB, mosToMy mnpoutute info coreutils In u 1n(1l), mpexpge uyem
coobmiaTh HaM 00 oIInOKe B KHUTE.
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Co3maHWe CHUMBOJIMYECKON CCBHUIKH II03BOJIIET cOOpaTh MHCTPYMEHTApPHUM TakK, YTO OH
Bcerga OymeT MCIIOIb30BaTh aOCOMIOTHRIM ITyTh /t0o0ls. DTO 03HAYAET, YTO KOMIIUISTOD,
acceM0OJiep ¥ KOMIIOHOBIIUK OynyT paboTaThk Kak B r'JlaBe 5 (rOe MBI BCe ellle UCII0NIb3yeM
HEeKOTOPbIe HHCTPYMEHTHI U3 COCTaBa XOCT-CUCTEMBI), TaK U B ITOCJIeOYIOIIHNX (KOToa MEI C
nmomoiInkio chroot mepemectuMcst B HOBoe OKpyKeHue Ha pa3gene LFS).

4.3. 1odaBi1eHue nojian3oBartesnss LFS

Ecnu Bwl 3auuiM Kak NOJIb30BaTeNlb root, camass He3HauuTelbHas OIIMOKa MOXKET
IIOBPEOUTH MU YHUUTOXKUTH CUCTEMY. [103TOMy MBI peKOMeHAyeM coOupaTh ITaKeTHl B
9TOU TJlaBe M3-TI0[ HEIPUBUJIETHPOBAHHOTO II0JIb30BaTessi. Bel MOXKeTe MCIOIb30BaTh
CBOEro COOCTBEHHOTO IIOJIb30BATEJIsA, HO IIPOIIEe BCEro YCTAaHOBUTL YUCTOe paboyee
OKpPYyXKeHUe, CO3[0aB HOBOI'O II0OJIb30BaTeJIsA 1fs, uneHa HOBOU TpPyOOH (TakXke
uMenyemou |fs), ¥ “cmon3oBaTh 3TOr0 MOJIL30BATENS Ha MPOTSAXKEHUU BCETO Mpolecca
yCTaHOBKHM. BEITIONTHUTE Cliefylollre KOMaHObE OT UMeHHU root , 4To6nl m06aBUTH HOBOTO
I10JIb30BaTEIA:

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

3HayeHHue OMIIHHA KOMAaHIHOH CTPOKH:

-s / bi n/ bash
9to genaet bash 060/1049KO0¥ 110 YMOIT4YaHUIO [ ITOJib3oBaTessd Lfs.
-g Ifs
OTa ommus mobaBisgeT noib3oBaTens Lfs B rpynmy Lfs.
-m
9TO yKa3bIBaeT CO3[aTh MOMAIIIHIO AupeKTopuio nis Lfs.
-k /dev/null
9TOT mapaMeTp IpefoTBpalllaeT BO3MOXKHOE KONUpoBaHUEe (HalioB U3 AUPEKTOPUU
1mabsoHOB (Mo yMmondaHuio 3To0 /etc/skel), u3MeHsiT ee MeCTOIIOJIOKEHUWE Ha
crieiajibHOE IIyCTO€e YCTPOUCTBO.
I fs
9TO M4 [OJI1 CO3MaBaeMbIX ITOJIb30BaTENIS U TPYIIIIHL.

YToOBI MMETh BO3MOXKHOCTb 3aWTHM B CHCTEMY KaK II0JIb30BaTelb 1fs (B
ITPOTHUBOIIOJIOKHOCTD MMEPEKTIOUYEHNI0 Ha MoJib3oBaTessa Lfs korma Bel 3amimu Kak root,
4YTO He TpebyeT Hanmnuus naposs y nojgb3oBartensa Lfs), mpucsoum Lfs maposb:

passwd 1fs

HDagum Ufs momHBI OgocTyn K gupektopuu $LFS/tools, memass momb3oBaTtens Lfs ee
BIaIeIbIEM:

chown -v 1fs $LFS/tools

Ecnu Bel co3panu oTOenbHYI0 pabouyio IUPEKTOPUI0, KaK ObIIO IIPEIIOKEHO0, He00X0IUMO
comernaTh nonb3oBaTensa Lfs u ee BIagenbileM TakKxkKe:

chown -v 1fs $LFS/sources

[anee, 3auguTe B cuctemMy Kak Lfs. OTo MoxeT OBITHL COelaHO Yepe3 BUPTYyasIbHBIU
TEPMUHAJI, MEHEOXKEP OUCIIIes WU C TTIOMOIIBIO CIIeAyIone KOMaHIbl:

su - lfs
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[TapameTp «- » TOBOPUT Su 3anycTuTh login shell B mpoTuBononoxuocThs non-login shell.
Paznuuus Mexay 3TUMHU OBYMS TUIIaMU 000JI0YeK ITOOpoOHO M3moxkKeHbl B bash(1l) u B
info bash.

4.4. YcTaHOBKaA pado4yero OKpyzKeHusi

YcTaHOBUM IIpaBUJIbHOE pabodee OKpPyzKeHMe, CO3[aB [Ba HOBHIX (alizla HaCTPOeK
nnsi obonodku bash. Brimonuute us-nopn nonb3oBaTens Lfs ciaepyroiryio KoMaHAy OIS
co3pmaHus .bash profile:

cat > ~/.bash_profile << "EOF"
exec env -i HOME=$HOME TERM=$TERM PS1='\u:\w\$ ' /bin/bash
EOF

Korga Bel 3ammu mop mosib3oBTesieM LfS, BeITonmHseMasi 000/104YKa OOBIYHO SIBJISETCS
TaK Ha3blBaeMou login shell, koTopas cuutwsiBaeT paun /etc/profile c xocT-cucTeMsl
(0OBLIYHO comepzKallliii HEKOTOphle HACTPOUKMU M MepeMeHHbIe OKPYXKeHHUs, o0IIue Ojs
BCel CuCTeMbl), a 3ateM ¢aun .bash profile. Komanga exec env -i.../bin/bash B
datine .bash profile 3ameHsieT 3anylieHHYI0 000JI0YKY Ha HOBYIO C aOCOIIOTHO IMTyCTHIM
OKpyXKeHueM, UcKiaodas nepemernasie HOME, TERM u PS1. 3To mmo3BonsieT yOeOUThHCsI, YTO
HUKaKVe IIOTEeHIIUaJIbHO HeXKeJlaTelbHbIe IepeMEeHHbIe OKPY2KEHHUSI U3 XOCT-CUCTEMEL He
IIPOCOYaTCs B OKPYyXKeHHe COOPKU.

CBexke3arnylneHHass o000Ji0YKa TIIpefcTaBisieT coboit non-login shell, kKotopass He
cuuThBaeT (Qaunel /etc/profile u .bash profile, BMecTo 3Toro yurtasa ¢aiun .bashrc.
Co3pamum .bashrc:

cat > ~/.bashrc << "EOF"

set +h

umask 022

LFS=/mnt/1fs

LC ALL=POSIX

LFS TGT=$(uname -m)-1fs-linux-gnu
PATH=/tools/bin:/bin:/usr/bin
export LFS LC ALL LFS TGT PATH
EOF

Komanpga set +h ortkmiogaer ¢yHKmuio xsmmpoBaHus bash. XsmupoBaHue dale
Bcero mnone3Ho— bash ucnone3yer xsm-tabnuily O 3allOMUHAHUS MOJIHOTO IIYTU K
HUCIIONHSIeMBIM (hatinaM, 4TOOBI He IIpOCMaTPUBaTh 3aHOBO BCe KaTasioru PATH mmpu mmoucke
OOHAXMOBl y2Ke BBEI3BAHHOW HporpaMmbl. Ho Hamm WHCTPYMEHTHI OOJIZKHBI BKJIIOYaThCS
B paboTy cpa3y IIOC/le yCTaHOBKHU. biaromaps OTKIIIOYEHHI0 (PYHKIIUU XEIIUpPOBaHUS
obomoyka OymeT Bcerma mnpocMaTpuBaTh PATH 1iepeqn BBIIIOTHEHWEM IIPOTPAMMBI, U
HaXOOWUTh HalllM CBexKecoOpaHHBIe MHCTPYMEHTH B $LFS/tools Kak TOJIBKO OHU CTaHyT
OOCTyIIHBI, HE 3alOMMHHas IIPEObIOyIINe BEPCUM TeX XKe IIPorpaMM, PacIlOJIOKEHHEIE B
OPyrOM MecCTe.

YcTaHaBnuBas Moab30BaTENbCKYI0 MacKy co3manus darna (umask) B 022, MbI yKa3bIBaeM,
YTO HOBBHIE (alibl ¥ OUPEKTOPUU OyOyT MOOCTYIIHBI [JIs1 3allMCU TOIbKO BlANeEsbIly,
HO YWTaTh M BBIIOJHATH UX CMOTYT BCe (Ipenrnosyiarasg 3HA4YeHUsA II0 yMOJIYaHUIO,
HCIIOJIb3yeMble CUCTEMHBIM BEI30BOM Open (2), daiiskl OyayT co3maBaThCs C ITpaBaMu 644,
a mamnku - 755).

[TlepeMenHass OKpyxkeHuss LFS momXkHa copmepzkaTh IIyTh OO BHIOpAHHONW TOYKHU
MOHTHPOBAHUS.
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[Tepemennass LC ALL ympaBisieT JnoKanu3alell HEKOTOPHIX IIporpaMM, TpeOys OT HUX
dopmaTupoBaTh COOOIEHNUS B COOTBETCTBHUU C IIPaBUJIaMM, NPUHSTHIMU B yKa3aHHOM
cTpaHe. Ecim XxocT-cuctema wHciosab3yeT Bepcuio Glibc crapmie 2.2.4, ycTaHOBKa
nepeMmeHHOU LC ALL B 3Hauenue, ornmmuHoe 0T «POSIX» unn «C» (Ha IPOTSAKEHUU I3TOU
TJIaBB) MOXKET IIPUBECTU K HEOXKMIAaHHBIM IIpobiemMaM, ecnu Brl 3aliieTe BO BpeMeHHOe
OKpykeHue ¢ noMoisio chroot u 3axoTute BepHYTHCSA B HETO ITO3Ke. YcTaHOBKa LC ALL B
«POSIX» unmu «C » (06a 3HaUeHUs 3KBUBAJIEHTHBI) TapaHTUPYET, UTO Bce OymeT paboTaTh
TakK, KaK OXKUOaeTCs.

[lepemenHas LFS TGT ycraHaBnuBaeT HeCTaHOAPTHOE, HO COBMECTUMOE OIpefesieHue
mIaTOOpPMBl  [OJIS  HCHOOJIb30BaHMS IIpu COOpKe HalIMX KpPOCC-KOMOUJISATOpPa U
KOMIIOHOBIIIMKA U 3aTEM - BDEMEHHOT'0 UHCTPYMeHTapusi. bosiee noapoOHast uHpopmaIus
n3noxeHa B Pa3zgen 5.2, «Toolchain Technical Notes».

Bnarogaps Tomy, 4To MBI momectunu /tools/bin mepen cTaHmapTHBIMU OUPEKTOPUSMU
PATH, Bce mporpaMMel, yCTaHaBlIuBaeMble B ['maBa 5 OyuUT mMOOXBaThIBAaThCS 000JIOUKOMU
Ccpa3y I[OocCjJIe UX YCTAaHOBKH. OTO, B COBOKYIHOCTH C OTKJ/IIOYEHBIM XJ3IIUPOBaHUEM,
MUHUMHU3UPYET PUCK CIIy4alHOT0 UCIIOJIb30BaHUS CTaphIX IIPOTPaMM U3 XOCT-CUCTEMBI BO
BpPEMEHHOM OKpyzKeHuu B ['11aBe 5.

3aKkaHYMBasi IIOATOTOBKY OKPYXKeHHS K COOpKe BpEeMEHHBIX HHCTPYMEHTOB, CUUTaAEM
TOJIBKO YTO CO3TaHHBIN TPODUIIL:

source ~/.bash_profile

4.5. O SBU

MHorue mIOOM XOTAT 3HATh, XOTS OBl IPUOIM3UTENIBHO, CKOJIBKO BpEeMEHHU 3aliMeT
KOMIWIAIUS M yCTaHOBKa KaxXpaoro makera. [lockonpky Linux From Scratch moxet
ObITH cOOpaH Ha MHOTHX, aOCOJIIOTHO pa3HBbIX, KOMIIbIOTEpPaxX, HEBO3MOXKHO MIPUBECTHU
KOHKpeTHOoe BpeMs. Cambii Oomnbimoi maketr (Glibc) Ha HoBeHmUX cucTeMax OyHeT
cobupaThbCs 0K0y10 20 MUHYT, HO Ha CTaphIX KOMIIbIOTEPaxX ero cOopKa MOXKeT 3aTIHYThCS
Ha Tpu pOHSA! BMecTto TOro, 4TOOBl yKa3blBaThb TOYHOE BpEeMS, BBOOUTCS IIOHATHE
cTaHmapTHOU eguHuIlEl cOopku (Standard Build Unit, SBU).

Konnenmuss SBU paGoTaeT cnenyiomuMm ob6pa3doM. CaMbIM IIEPBHIM M3 MAaKETOB B 3TOHU
KHUre Kommnunupyercsa Binutils B I'maBa 5. BpeMsi, KoTopoe 3aiiMeT KOMIUJISAILUSA 3TOTO
rmakeTta, OygeT IMPUHSTO 3a OOHY CTaHOapTHyI emuHully coopku unu 1 SBU. Bpewms,
TpebyeMoe KaXKqoMy U3 OCTaJIbHBIX TaKETOB Ha KOMIOIUJISIIIUIO, U3MEPSIETCS OTHOCUTETFHO
9TOr0 BPEMEHU.

Hampumep, mpencTraBuUM ITakKeT, KOTOpPOMYy [as Komnumnsainuu tpedyercs 4.5 SBU. 9Oto
O3HaydaeT, 4yTo ecniu BaMm nmorpeboBasnock 10 MUHYT [JI51 KOMIUJISLIMY ¥ yCTaHOBKHU Binutils
Ha IIepBOM Ilare, cOOpKa 3TOro BooOpaxaeMoro makeTa 3auMeT npubsau3umesnbHo 45
MuHyT. Ha camoM mene, O0IBITMHCTBO ITAKEeTOB coOMparoTcs ObIcTpee, yeM Binutils.

B menom, SBU He saBISIOTCS BeChbMa TOYHBIM CIIOCOOOM NU3MEPEHUs, ITIOCKOJIBKY 3aBUCAT
OT MHOZKeCTBa (baKTOpOB, TaKHX, KdaK BepPCHUusi GCC Ha xocTt-cucteme. OHHU IIpengCTaBII€HEBI
30€ech OJIsi TOTO, YTOOHI IaTh HpI/I6.TII/131/ITeHbH06 IIpegcTaBii€eHne O OJIMTEJIbHOCTH C60pKI/I
IIaKeTa. HOQTOMy B HEKOTOPEIX CIIy4adX BpEMA MOZKET OTIINYATLCA B Ty UJIM UHYIO CTOPDOHY
Ha OJEeCATKHW MUHYT.

YToOBI 03HAKOMHUTBCS C peajibHBIM BpeMeHeM COOpPKM IIaKeTOB [JII HEKOTOPHIX
KOMITBIOTEPOB, MBI PEKOMEHAYeM IIOCETUTh OOMAIIIHIOI cTpaHuily LinuxFromScratch
SBU: http://www.linuxfromscratch.org/~sbu/.
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JaMeuaHHue

Ha OONbIIMHCTBE COBPEMEHHBLIX CHCTEM C HECKOJBKMMHU IIPOIleCCOpaMu
(unu sAgpaMu) BpeMsi KOMIIHMISIIMM IIaKeTa MOXKeT OBITh COKpallleHO 3a
CYeT BHIIIOJIHEHUS 'HapaiienbHou cOopku". [ 3TOr0 MOXKHO YCTAaHOBUTH
COOTBETCTBYIOIIYI0 [EepPEeMEHHYI OKPYXKEeHUsI WJIM HEeIOCPeNCTBEHHO yKa3aTb
nporpaMMe make KOIW4YeCcTBO [OOCTYIHBIX IIpoileccopoB. Hampumep, nons
mpoieccopoB Core2Duo MOKHO yKa3aTh make Bcerma BHIIOIHATH ITOCTPOEHUE B
2 TIOTOKa:

export MAKEFLAGS='-j 2'

UIY KaXXOBIW pa3 MPOU3BOOUTE COOPKY TaK:

make -j2

[Tpu MCIONMb30BAaHUM MHOTIOIIOTOYHOM KoMmuiasauuu SBU OymyT BapbUpPOBaTBCS
ropaspo CuiibHee, 4eM OOBIYHO. TaKk>Ke CTaHeT HaMHOT'0O CJIOKHee aHaJIu3UupoBaTh
BBIBO[I TIIpoliecca COOPKM, TIOCKOJIbKY CTPOKH OT pPa3/IMYHBIX IIOTOKOB
nepeMenialoTca Mexkpay cobou. Ecnu Bwl monmyuunu omubKy, Bam mpuiimercs
BEPHYTHCS K OOHOIIOTOYHOMY PEXKUMY, YTOOHI BEHISIBUTH IPOOIEMY.

4.6. O BLINTOJIHEHUH TEeCTOB

BONbIIMHCTBO MAKETOB IIPENOCTaBISAIOT HAOOp TECTOB. 3alyCK TECTOB OJIA TOJBKO YTO
coOpaHHOTO ITaKeTa - XOopollas Huaes, ITOCKOJIbKY 3TO IMO3BOJIUT IIPOBEPUTH, UTO BCE
KOMITOHEHTBI ObIIM CKOMITMJIMPOBAHEI KOPPEKTHO. Y CIIeIIHOe TPOX0XKAeHNe TaKeTOM BCexX
TECTOB OOBIYHO TapaHTUPYET, 4YTO MakeT OymeT paboTaTh MMEHHO TaK, KaK 3agyMaHO
pa3paboTunkoM. Eciu TecTel HpoBajieHBl, 3HAYUT B IaKeTe HaBEpPHSKa COOEePKUTCS
ommoKa.

HexkoToprie TecThl 00jlee BaxKHBI, HexXenu Opyrue. Hanmpumep, npoBepKa KIIHOUEBOI'O
Habopa nHcTpyMeHTOB—GCC, Binutils u Glibc—saBnseTcss KpuTudyecku HEOOXOOUMOM U3-
3a TOT0, YTO 3TU HaKeTHl UTPaloT I'JIaBHYIO POJIb B IIOCTPOEHUU IIPABUIbHO paboTaiomiein
cucteMsl. Tectel GCC u Glibc MoryT 3aHsTh O4Y€Hb MHOTO BpEM€EHHU, 0OCOOEHHO Ha CTapoM
000pynoBaHUY, HO HACTOSITEJIbHO PEKOMEHAYETCS He MPOIyCKaTh UX.

JaMeuaHHue

OneIT TOKa3bIBa€T, YTO HEMHOTO IIPEXIeBPeMEeHHO 3allyCKaTh TeCTHl B I'1aBa 5.
Ilesio B TOM, YTO XOCT-CHCTE€Ma BIIOJIHE MOXKET HEKOTOPHIM 00pa3oM BJIMSATH Ha
HUX, IIPUBOAS K HEOXKUAAHHBIM omOKaM. [T0OCKONTbKY MHCTPYMEHTHI, COOUpaeMbie
B ['71aBa 5 SIBISIIOTCSI BDEMEHHBLIMU M CKOpee Bcero OyayT yaasieHbl mocjie COOpPKHU
CUCTEMBI, MBIl PEKOMEHAyeM OOBIYHOMY YMTATENI0 He BHIIIOIHATL TECTH B ['J1aBa
5. MHCTPYKLMMU IO BHEIIOJIHEHUIO 3TUX TECTOB INPENOCTaBJIEHHI B OCHOBHOM [JIS
pa3paboTYMKOB, HO U OHU He 00sI3aHbI CJIEIOBAThH UM.

W3BecTHass mpobiema Ipu BeIIONHeHUHW TecTtoB Binutils 1 GCC - ucueprnaHue 4ducia
OOCTYIHHIX IceBOoTepMuHanoB (PTY). M3-3a 3TOro MHOTHE IIPOBEPKU OyOyT IPOBaIE€HHI.
OTO MOXKET IPOUCXOOUTH IO HECKOJIbKMM IIpUYMHAM, HO B CaMOM TUINYHOM Clly4dae
O3Ha4daeT, YTO Ha XOCT-IUCTPpUOyTHBE HEBEPHO HAcTpoeHa ¢aiiyioBasi cucrtemMa devpts.
9ta npobieMa mogpobHO paccMaTpuBaeTcs 3mech: http:/www.linuxfromscratch.org//lfs/
faq.html#no-ptys.
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HWHorpma mpoBepKa IlakKeTa 3aBepllaeTcs HEYCIIEIIHO, HO I[I0 MOpuYMHaM, KOTOpPhIE
M3BECTHHI pa3paboTuyMKaM U He SBISIOTCSA KpuTudeckKumu. CBepbTechb C http:/www.
linuxfromscratch.org/lfs/build-logs/7.3/ 4TOOB yY3HaTbh, U3BECTHHI 3TU OIMMOKM WUJIM HET.
IlaHHasa cTpaHUlla OEeWCTBUTEIbHA /I BCEX TECTOB B 9TOU KHUTE.
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I''taBa 5. ITocTpoeHHEe BPEeMEeHHOH CHCTEMBbI

5.1. Bcrymienue

OTa rijaBa pacckKas3biBaeT, KakK coOpaTh MUHMMalbHYyIO Linux-cuctemy. CucteMma OymOer
comepKaTh TOJIbLKO MHCTPYMEHTHI, HEOOXOOUMEIE [JII TOTO, YTOOBI HadaThb IIOCTPOEHUE
okoHYaTenbHOU LFS-cuctemsbl B I'maBa 6 1 mpemocTaBsioNe HECKOIBKO 00Jiee ymoObHoe
pabodee oKpyKeHHe, 4eM HeoOXoOumMo AJid abCoMI0OTHOTO MUHUMAaJIM3Ma.

[Ipoliecc IOCTPOEHUS 3TOM MUHUMAIbHOM CUCTEMBI Pa3bUT HaA [BE YacTU. [IepBBIM
maroM OymeT cOopKa HOBOTO ¥ HE3aBUCUMOTO OT XOCT-CUCTEMBbI Habopa MHCTPYMEHTOB
(koMTIHNIATOPA, acceMbepa, KOMIIOHOBIIIMKA M HEKOTOPHIX MOJIE3HBIX YTUIUT). Ha BTOpoM
II1are C IIOMOIIBIO 3TOTO MHCTPYMEHTAPUS CO3MAI0TCS OPyrue HeoOXOOuMble TPOTPaMMEL.

daiinel, KOMIMJIUPYEMbBIEe B 3TOM rjiaBe, OyAoyT yCTaHaBIMBATLCS B [epPEBO KaTaJlOTOB
$LFS/tools, uToOHB AepkaTh UX OTOENIBHO OT (aiioB, YCTaHABJIMBAEMBIX B CIIEOyIOIIeH
rnaBe, ¥ ¢aiisioB XOCT-CUCTEMEL. [TOCKONBbKY COOMpPaeMble ITaKeThHI SBJISIOTCSI BpDEMEHHBIMY,
MBI HE XOTUM 3aCOpATh uMu Oyayroiyio LFS-cuctemy.

5.2. Toolchain Technical Notes

This section explains some of the rationale and technical details behind the overall build
method. It is not essential to immediately understand everything in this section. Most
of this information will be clearer after performing an actual build. This section can be
referred to at any time during the process.

The overall goal of I'maBa 5 is to produce a temporary area that contains a known-good set
of tools that can be isolated from the host system. By using chroot, the commands in the
remaining chapters will be contained within that environment, ensuring a clean, trouble-
free build of the target LFS system. The build process has been designed to minimize the
risks for new readers and to provide the most educational value at the same time.

JaMeuaHHue

Before continuing, be aware of the name of the working platform, often referred
to as the target triplet. A simple way to determine the name of the target triplet
is to run the config.guess script that comes with the source for many packages.
Unpack the Binutils sources and run the script: ./config.guess and note the
output. For example, for a modern 32-bit Intel processor the output will likely be
i686-pc-linux-gnu.

Also be aware of the name of the platform's dynamic linker, often referred to as
the dynamic loader (not to be confused with the standard linker ld that is part
of Binutils). The dynamic linker provided by Glibc finds and loads the shared
libraries needed by a program, prepares the program to run, and then runs it.
The name of the dynamic linker for a 32-bit Intel machine will be 1d-linux.so.
2. A sure-fire way to determine the name of the dynamic linker is to inspect a
random binary from the host system by running: readelf -1 <name of binary> |
grep interpreter and noting the output. The authoritative reference covering all
platforms is in the shlib-versions file in the root of the Glibc source tree.

Some key technical points of how the I'masa 5 build method works:
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» Slightly adjusting the name of the working platform, by changing the "vendor" field
target triplet by way of the LFS TGT variable, ensures that the first build of Binutils
and GCC produces a compatible cross-linker and cross-compiler. Instead of producing
binaries for another architecture, the cross-linker and cross-compiler will produce
binaries compatible with the current hardware.

* The temporary libraries are cross-compiled. Because a cross-compiler by its nature
cannot rely on anything from its host system, this method removes potential
contamination of the target system by lessening the chance of headers or libraries
from the host being incorporated into the new tools. Cross-compilation also allows for
the possibility of building both 32-bit and 64-bit libraries on 64-bit capable hardware.

* Careful manipulation of the GCC source tells the compiler which target dynamic
linker will be used.

Binutils is installed first because the configure runs of both GCC and Glibc perform
various feature tests on the assembler and linker to determine which software features
to enable or disable. This is more important than one might first realize. An incorrectly
configured GCC or Glibc can result in a subtly broken toolchain, where the impact of such
breakage might not show up until near the end of the build of an entire distribution. A test
suite failure will usually highlight this error before too much additional work is performed.

Binutils installs its assembler and linker in two locations, /tools/bin and /tools/$LFS
TGT/bin. The tools in one location are hard linked to the other. An important facet of the
linker is its library search order. Detailed information can be obtained from ld by passing
it the - - ver bose flag. For example, an 1d --verbose | grep SEARCH will illustrate the
current search paths and their order. It shows which files are linked by 1d by compiling
a dummy program and passing the --verbose switch to the linker. For example, gcc
dummy.c -W],--verbose 2>&1 | grep succeeded will show all the files successfully
opened during the linking.

The next package installed is GCC. An example of what can be seen during its run of
configure is:

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

This is important for the reasons mentioned above. It also demonstrates that GCC's
configure script does not search the PATH directories to find which tools to use. However,
during the actual operation of gcc itself, the same search paths are not necessarily used.
To find out which standard linker gcc will use, run: gcc -print-prog-name=I1d.

Detailed information can be obtained from gcc by passing it the - v command line option
while compiling a dummy program. For example, gcc -v dummy.c will show detailed
information about the preprocessor, compilation, and assembly stages, including gcc's
included search paths and their order.

Next installed are sanitized Linux API headers. These allow the standard C library (Glibc)
to interface with features that the Linux kernel will provide.

The next package installed is Glibc. The most important considerations for building Glibc
are the compiler, binary tools, and kernel headers. The compiler is generally not an issue
since Glibc will always use the compiler relating to the - - host parameter passed to its
configure script, e.g. in our case, i686-lfs-linux-gnu-gcc. The binary tools and kernel
headers can be a bit more complicated. Therefore, take no risks and use the available
configure switches to enforce the correct selections. After the run of configure, check the
contents of the config.make file in the glibc-build directory for all important details.
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Note the use of CC="i 686- | f s- gnu-gcc" to control which binary tools are used and the
use of the - nostdi nc and -i syst emflags to control the compiler's include search path.
These items highlight an important aspect of the Glibc package—it is very self-sufficient
in terms of its build machinery and generally does not rely on toolchain defaults.

During the second pass of Binutils, we are able to utilize the - -wi t h-1i b- pat h configure
switch to control 1d's library search path.

For the second pass of GCC, its sources also need to be modified to tell GCC to use the new
dynamic linker. Failure to do so will result in the GCC programs themselves having the
name of the dynamic linker from the host system's /1lib directory embedded into them,
which would defeat the goal of getting away from the host. From this point onwards, the
core toolchain is self-contained and self-hosted. The remainder of the 'maBa 5 packages
all build against the new Glibc in /tools.

Upon entering the chroot environment in I'maBa 6, the first major package to be installed
is Glibc, due to its self-sufficient nature mentioned above. Once this Glibc is installed into
/usr, we will perform a quick changeover of the toolchain defaults, and then proceed in
building the rest of the target LFS system.

5.3. General Compilation Instructions

When building packages there are several assumptions made within the instructions:

» Several of the packages are patched before compilation, but only when the patch is
needed to circumvent a problem. A patch is often needed in both this and the next
chapter, but sometimes in only one or the other. Therefore, do not be concerned if
instructions for a downloaded patch seem to be missing. Warning messages about
offset or fuzz may also be encountered when applying a patch. Do not worry about
these warnings, as the patch was still successfully applied.

* During the compilation of most packages, there will be several warnings that scroll
by on the screen. These are normal and can safely be ignored. These warnings are as
they appear—warnings about deprecated, but not invalid, use of the C or C++ syntax.
C standards change fairly often, and some packages still use the older standard. This
is not a problem, but does prompt the warning.

* Check one last time that the LFS environment variable is set up properly:
echo $LFS

Make sure the output shows the path to the LFS partition's mount point, which is /
mnt/1fs, using our example.

* Finally, two last important items must be emphasized:

1 BaxHo
 The build instructions assume that the Host System Requirements, including
symbolic links, have been set properly:
* bash is the shell in use.
* sh is a symbolic link to bash.
* /fusr/bin/awk is a symbolic link to gawk.

* /usr/bin/yacc is a symbolic link to bison or a small script that executes
bison.
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BazxHO

To re-emphasize the build process:

1. Place all the sources and patches in a directory that will be accessible from
the chroot environment such as /mnt/1fs/sources/. Do not put sources in
/mnt/1fs/tools/.

2. Change to the sources directory.

3. For each package:

a. Using the tar program, extract the package to be built. In Chapter 5,
ensure you are the Ifs user when extracting the package.
b. Change to the directory created when the package was extracted.

. Follow the book's instructions for building the package.

. Change back to the sources directory.

. Delete the extracted source directory and any <package>-build

directories that were created in the build process unless instructed
otherwise.

O Q0
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5.4. Binutils-2.23.1 - IIlar 1

The Binutils package contains a linker, an assembler, and other tools for handling object
files.

IIpudiau3urensHoe 1 SBU
BpeMsi COOpPKH:

TpeOyeT 391 MB
CBOOOOHOIO MecTa

Ha JHUCKe:

5.4.1. Installation of Cross Binutils

3aMeuyaHHue

Go back and re-read the notes in the previous section. Understanding the notes
labeled important will save you a lot of problems later.

It is important that Binutils be the first package compiled because both Glibc and GCC
perform various tests on the available linker and assembler to determine which of their
own features to enable.

The Binutils documentation recommends building Binutils outside of the source directory
in a dedicated build directory:

mkdir -v ../binutils-build
cd ../binutils-build

JaMeuaHHue

In order for the SBU values listed in the rest of the book to be of any use, measure
the time it takes to build this package from the configuration, up to and including
the first install. To achieve this easily, wrap the commands in a time command
like this: time { ./configure ... && ... && make install; }.

JaMeuaHHue

The approximate build SBU values and required disk space in Chapter 5 does not
include test suite data.

Now prepare Binutils for compilation:

../binutils-2.23.1/configure \
--prefix=/tools
--with-sysroot=$LFS
--with-lib-path=/tools/lib
--target=$LFS_TGT
--disable-nls
--disable-werror

7 s

The meaning of the configure options:

--prefix=/tools
This tells the configure script to prepare to install the Binutils programs in the /tools
directory.
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--W t h- sysroot =$LFS
For cross compilation, this tells the build system to look in $LFS for the target system
libraries as needed.
--wth-lib-path=/tools/lib
This specifies which library path the linker should be configured to use.
--target=$LFS TGT
Because the machine description in the LFS TGT variable is slightly different than the
value returned by the config.guess script, this switch will tell the configure script
to adjust Binutil's build system for building a cross linker.
--disable-nls
This disables internationalization as i18n is not needed for the temporary tools.

--di sabl e-werror

This prevents the build from stopping in the event that there are warnings from the
host's compiler.

Continue with compiling the package:

make

Compilation is now complete. Ordinarily we would now run the test suite, but at this early
stage the test suite framework (Tcl, Expect, and DejaGNU) is not yet in place. The benefits
of running the tests at this point are minimal since the programs from this first pass will
soon be replaced by those from the second.

If building on x86 64, create a symlink to ensure the sanity of the toolchain:

case $(uname -m) in
x86_64) mkdir -v /tools/lib && 1n -sv lib /tools/1ib64 ;;
esac

Install the package:

make install

[Togpo6Has nHopMaIus 006 3TOM IaKeTe pacliojiokeHa B Pazmen 6.13.2, «ComepxkuMoe
Binutils.»
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5.5. GCC-4.7.2 - IlTar 1

The GCC package contains the GNU compiler collection, which includes Bce ke 3anyCTUTh
tectupoBanue C and C++ compilers.

IIpudau3urensHoe 5.5 SBU
BpeMsi COOPKH:

Tpeobyer 1.4 GB
CBOOOTHOT O MecTa

Ha JHCKe:

5.5.1. YcTranoBka Kpocc-GCC

Onsa GCC uHeobxomuMmbl nmakeTel GMP, MPC u MPFR. TlocKOnbKy OHU MOTYT OBITH HE
BKJTIOUEHHI B Ba1rr xocT-nucTpudyTuB, HeoOxoauMo coopaTth ux BMmecte ¢ GCC. PacnakyeMm
KaXObli [akKeT B OUPEKTOPUI0, copepzKallnyr ucxomHwelii kKopg GCC, u mepeuMeHyeM
TIOJIYYMBIIHECS ITOAKATaJIOTH TaKUM 00pa3oM, 4TOOR CKpunTh cOopku GCC cMOrIu HauTH
WX U aBTOMaTU4YEeCKHU 3aeliCTBOBATh:

3aMmegyaHue

There are frequent misunderstandings about this chapter. The procedures are the
same as every other chapter as explained earlier (Package build instructions).
First extract the gcc tarball from the sources directory and then change to the
directory created. Only then should you proceed with the instructions below.

tar -Ixf ../mpfr-3.1.1.tar.xz
mv -v mpfr-3.1.1 mpfr

tar -Ixf ../gmp-5.1.1.tar.xz
mv -v gmp-5.1.1 gmp

tar -zxf ../mpc-1.0.1l.tar.gz
mv -v mpc-1.0.1 mpc

The following command will change the location of GCC's default dynamic linker to use
the one installed in /tools. It also removes /usr/include from GCC's include search
path. Issue:

for file in \
$(find gcc/config -name linux64.h -o -name linux.h -o -name sysv4.h)
do
cp -uv $file{, .orig}
sed -e 's@/lib\(64\)\?\(32\)\?/1d@/tools&@g"' \
-e 's@/usr@/tools@g’' $file.orig > $file
echo '
#undef STANDARD_STARTFILE_PREFIX_1
#undef STANDARD STARTFILE_PREFIX 2
#define STANDARD STARTFILE_PREFIX 1 "/tools/lib/"
#define STANDARD STARTFILE_ PREFIX 2 ""' >> $file
touch $file.orig
done

In case the above seems hard to follow, let's break it down a bit. First we find all the files
under the gcc/config directory that are named either linux.h, 1inux64.h or sysv4.h.
For each file found, we copy it to a file of the same name but with an added suffix of
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«.orig». Then the first sed expression prepends «/tools» to every instance of «/lib/ld», «/
lib64/1d» or «/l1ib32/ld», while the second one replaces hard-coded instances of «/usr».
Next, we add our define statements which alter the default startfile prefix to the end
of the file. Note that the trailing «/» in «/tools/lib/» is required. Finally, we use touch
to update the timestamp on the copied files. When used in conjunction with cp -u, this
prevents unexpected changes to the original files in case the commands are inadvertently
run twice.

GCC doesn't detect stack protection correctly, which causes problems for the build of
Glibc-2.17, so fix that by issuing the following command:

sed -i '/k prot/agcc_cv_libc_provides_ ssp=yes' gcc/configure

Do not build the .info files. They are not needed here and are broken with the current
version of makeinfo.

sed -i 's/BUILD_INFO=info/BUILD INFO=/' gcc/configure

The GCC documentation recommends building GCC outside of the source directory in a
dedicated build directory:

mkdir -v ../gcc-build
cd ../gcc-build

Prepare GCC for compilation:

../gcc-4.7.2/configure
--target=$LFS_TGT
--prefix=/tools
--with-sysroot=$LFS
--with-newlib
--without-headers
--with-local-prefix=/tools \
--with-native-system-header-dir=/tools/include \
--disable-nls
--disable-shared
--disable-multilib
--disable-decimal-float
--disable-threads
--disable-libmudflap
--disable-libssp
--disable-libgomp
--disable-libquadmath
--enable-languages=c
--with-mpfr-include=$(pwd)/../gcc-4.7.2/mpfr/src \
--with-mpfr-1ib=$(pwd)/mpfr/src/.libs

s

A A

The meaning of the configure options:

--with-newib
Since a working C library is not yet available, this ensures that the inhibit libc
constant is defined when building libgcc. This prevents the compiling of any code that
requires libc support.
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--W t hout - header s
When creating a complete cross-compiler, GCC requires standard headers compatible
with the target system. For our purposes these headers will not be needed. This switch
prevents GCC from looking for them.

--with-local -prefix=/tools
The local prefix is the location in the system that GCC will search for locally installed
include files. The default is /usr/local. Setting this to /tools helps keep the host
location of /usr/local out of this GCC's search path.

--w th-native-system header-dir=/tool s/include
By default GCC searches /usr/include for system headers. In conjunction with the
sysroot switch, this would translate normally to $LFS/usr/include. However the
headers that will be installed in the next two sections will go to $LFS/tools/include.
This switch ensures that gcc will find them correctly. In the second pass of GCC, this
same switch will ensure that no headers from the host system are found.

- -di sabl e-shar ed
This switch forces GCC to link its internal libraries statically. We do this to avoid
possible issues with the host system.

--di sabl e-deci mal -f | oat, - - di sabl e-t hr eads, --di sabl e-1i brmudf | ap, --

di sabl e-1i bssp, --disable-libgonp, --disable-Iibguadmath
These switches disable support for the decimal floating point extension, threading,
libmudflap, libssp and libgomp and libquadmath respectively. These features will fail
to compile when building a cross-compiler and are not necessary for the task of cross-
compiling the temporary libc.

--disable-multilib
On x86 64, LFS does not yet support a multilib configuration. This switch is harmless
for x86.

- - enabl e- | anguages=c
This option ensures that only the C compiler is built. This is the only language needed
NOow.

Compile GCC by running:

make

Compilation is now complete. At this point, the test suite would normally be run, but, as
mentioned before, the test suite framework is not in place yet. The benefits of running
the tests at this point are minimal since the programs from this first pass will soon be
replaced.

Install the package:

make install

Using - - di sabl e- shar ed means that the libgcc eh.afile isn't created and installed. The
Glibc package depends on this library as it uses - | gcc_eh within its build system. This
dependency can be satisfied by creating a symlink to libgcc. a, since that file will end up
containing the objects normally contained in libgcc eh.a:

1n -sv libgcc.a "$LFS_TGT-gcc -print-libgcc-file-name | sed 's/libgcc/& eh/

[Tompo6Has nHopMaIus 006 3TOM HaKeTe pacliojioxkeHa B Pazmen 6.17.2, «Comepxxumoe
GCC.»
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5.6. Linux-3.8.1 API Headers

The Linux API Headers (in linux-3.8.1.tar.xz) expose the kernel's API for use by Glibc.

IIpuoausurensnoe 0.1 SBU
BpeMsi COOPKH:

Tpeobyer 511 MB
CBOOOTHOT O MecTa

Ha JHCKe:

5.6.1. Installation of Linux API Headers

The Linux kernel needs to expose an Application Programming Interface (API) for the
system's C library (Glibc in LFS) to use. This is done by way of sanitizing various C header
files that are shipped in the Linux kernel source tarball.

Make sure there are no stale files and dependencies lying around from previous activity:
make mrproper

Now test and extract the user-visible kernel headers from the source. They are placed in
an intermediate local directory and copied to the needed location because the extraction
process removes any existing files in the target directory.

make headers check
make INSTALL_HDR_PATH=dest headers_install
cp -rv dest/include/* /tools/include

[Tompo6Hasi mHGOpPMalus 00 3TOM MaKeTe pacmojyiokeHa B Pasmen 6.7.2, «ComepxxumMoe
Linux API Headers.»
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5.7. Glibc-2.17

The Glibc package contains the main C library. This library provides Bce ke 3anyCTUTh
TecTupoBaHUe basic routines for allocating memory, searching directories, opening and
closing files, reading and writing files, string handling, pattern matching, arithmetic, and
SO on.

IIpu6u3uTensHoe 5.4 SBU
BpeMsi COOPKH:

Tpebyer 554 MB
CBOOOIHOr0 MecTa

Ha JHCKeEe:

5.7.1. Installation of Glibc

In some cases, particularly LFS 7.1, the rpc headers were not installed properly. Test to
see if they are installed in the host system and install if they are not:

if [ ! -r /usr/include/rpc/types.h ]; then

su -c 'mkdir -p /usr/include/rpc’

su -c 'cp -v sunrpc/rpc/*.h /usr/include/rpc'
fi

The Glibc documentation recommends building Glibc outside of the source directory in
a dedicated build directory:

mkdir -v ../glibc-build
cd ../glibc-build

Next, prepare Glibc for compilation:

../glibc-2.17/configure \
--prefix=/tools
--host=$LFS_TGT
--build=$(../glibc-2.17/scripts/config.guess) \
--disable-profile
--enable-kernel=2.6.25
--with-headers=/tools/include
libc_cv_forced_unwind=yes
libc_cv_ctors_header=yes
libc_cv_c_cleanup=yes

s ~ ~

The meaning of the configure options:

--host =$LFS _TGT, --build=$(../glibc-2.17/scripts/config.guess)
The combined effect of these switches is that Glibc's build system configures itself to
cross-compile, using the cross-linker and cross-compiler in /tools.

--disable-profile
This builds the libraries without profiling information. Omit this option if profiling on
the temporary tools is necessary.

--enabl e- kernel =2. 6. 25
This tells Glibc to compile the library with support for 2.6.25 and later Linux kernels.
Workarounds for older kernels are not enabled.
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--wi t h-header s=/tool s/i ncl ude

This tells Glibc to compile itself against the headers recently installed to the tools
directory, so that it knows exactly what features the kernel has and can optimize itself
accordingly.

libc_cv_forced_unw nd=yes
The linker installed during Pa3gen 5.4, «Binutils-2.23.1 - IITar 1» was cross-compiled
and as such cannot be used until Glibc has been installed. This means that the
configure test for force-unwind support will fail, as it relies on a working linker.

The libc_cv _forced unwind=yes variable is passed in order to inform configure that
force-unwind support is available without it having to run the test.

i bc_cv_c_cl eanup=yes
Simlarly, we pass libc _cv c cleanup=yes through to the configure script so that the
test is skipped and C cleanup handling support is configured.

i bc_cv_ctors_header=yes

Simlarly, we pass libc cv ctors header=yes through to the configure script so that
the test is skipped and gcc constructor support is configured.

During this stage the following warning might appear:

configure: WARNING:

*** These auxiliary programs are missing or

*** incompatible versions: msgfmt

*** some features will be disabled.

*** Check the INSTALL file for required versions.

OtcyTcTByIOIllasd WM HecoBMecTuMas yTunuta msgfmt oOLIYHO He TPUBOOUT K
mpobsiemMaM. JTa IIporpaMMa $BJseTCs dYacThbio IakeTra Gettext, KOTOpBIM HONIXKEH
[IPEOOCTaBIATHCSI XOCT-CUCTEMOU.

CkoMIunupyeM mnakerT:

make

9TOT makKeT IIOCTaBIsSEeTCI C HaOOPOM TECTOB, OOHAKO, MBI HE CMOXKE€M UX 3aIlyCTUTh
cendac, IIOCKOJIbKY €eIlle He YCTaHOBUJIM KoMOunsatop C++.

3aMmeuyaHHue

[l yCHeurHOTO BHIIIOTHEHUS TECTUPOBAHUS TaKxXKe HeoOXOOMMO YCTaHOBUTH
OaHHBbIe ToKaseu. [laHHbIe ToKaJled ITPeOoCTaBIsgI0T CUCTeMe HH(OPMAIIHIO O TOM,
B KakKOM (opmMaTe HEOOXOOUMO OCYIIECTBISTH BBOI M BBIBO[ HOAThl, BDEMEHU M
BanmioT. Ecnmu TecTupoBaHUe (KakK M PEKOMEHOyeTCsi) He OyHmeT 3allyCKaThbCs B
9TOU TJlaBe, HET HYXKObl YCTaHaBJIMBaTh JIOKanu cerdac. HeobOxommMbie TOKajun
OyOyT yCTaHOBIJIEHHI B ClIeyIoIllel riiaBe. YToObI BCe 3Ke YCTaHOBUTH ToKanu Glibc,
crepgyute uHCTpyKuuaMm u3 Pasgen 6.9, «Glibc-2.17.»

YcTraHoBUM makerT:

make install
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A ITpenocTepexeHue

At this point, it is imperative to stop and ensure that the basic functions (compiling
and linking) of the new toolchain are working as expected. To perform a sanity
check, run the following commands:

echo 'main(){}' > dummy.c
$LFS_TGT-gcc dummy.c
readelf -1 a.out | grep ': /tools'

If everything is working correctly, there should be no errors, and the output of the
last command will be of the form:

[Requesting program interpreter: /tools/lib/ld-1linux.so0.2]

Note that /tools/1lib, or /tools/1ib64 for 64-bit machines appears as the prefix
of the dynamic linker.

If the output is not shown as above or there was no output at all, then something
is wrong. Investigate and retrace the steps to find out where the problem is and
correct it. This issue must be resolved before continuing on.

Once all is well, clean up the test files:

rm -v dummy.c a.out

JaMeuaHHue

Building Binutils in the next section will serve as an additional check that the
toolchain has been built properly. If Binutils fails to build, it is an indication that
something has gone wrong with the previous Binutils, GCC, or Glibc installations.

[TogpoOHasi uHpopManuss o6 3TOM ITaKeTe paclojioxkeHa B Pasmen 6.9.4, «Comepxkumoe
Glibc.»
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5.8. Binutils-2.23.1 - IITar 2

The Binutils package contains a linker, an assembler, and other tools for handling object
files.

IIpuoau3urensnoe 1.1 SBU
BpeMsi COOPKH:

Tpeobyer 407 MB
CBOOOJTHOr0 MecTa

Ha THCKe:

5.8.1. Installation of Binutils

Create a separate build directory again:

mkdir -v ../binutils-build
cd ../binutils-build

Prepare Binutils for compilation:

CC=$LFS_TGT-gcc \
AR=$LFS_TGT-ar \
RANLIB=$LFS_TGT-ranlib \
../binutils-2.23.1/configure \
--prefix=/tools \
--disable-nls \

--with-lib-path=/tools/lib
The meaning of the new configure options:

CC=$LFS TGT-gcc AR=$LFS TGT-ar RANLIB=$LFS TGT-ranlib
Because this is really a native build of Binutils, setting these variables ensures that
the build system uses the cross-compiler and associated tools instead of the ones on
the host system.

--wth-lib-path=/tools/lib
This tells the configure script to specify the library search path during the compilation
of Binutils, resulting in /tools/lib being passed to the linker. This prevents the linker
from searching through library directories on the host.

Compile the package:

make

Install the package:

make install

Now prepare the linker for the «Re-adjusting» phase in the next chapter:

make -C 1d clean
make -C ld LIB_PATH=/usr/lib:/lib
cp -v ld/ld-new /tools/bin

The meaning of the make parameters:

-C1ld clean
This tells the make program to remove all compiled files in the 1d subdirectory.
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-Cld LIB PATH=/usr/lib:/lib
This option rebuilds everything in the ld subdirectory. Specifying the LIB PATH
Makefile variable on the command line allows us to override the default value of
the temporary tools and point it to the proper final path. The value of this variable

specifies the linker's default library search path. This preparation is used in the next
chapter.

[Togpo6Has nHopMaIus 06 3TOM MaKeTe paclojioxkeHa B Pazmen 6.13.2, «Comepxxumoe
Binutils.»
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5.9. GCC-4.7.2 - IIIar 2

The GCC package contains the GNU compiler collection, which includes Bce ke 3anyCTUTh
tectupoBanue C and C++ compilers.

IIpudau3urensnoe 7.1 SBU
BpeMsi COOPKH:

TpeOyeT 1.8 GB
CBOOOIHOT O MecCTa
Ha THCKe:

5.9.1. Installation of GCC

Our first build of GCC has installed a couple of internal system headers. Normally one of
them, limits.h will in turn include the corresponding system limits.h header, in this
case, /tools/include/limits.h. However, at the time of the first build of gcc /tools/
include/limits.h did not exist, so the internal header that GCC installed is a partial,
self-contained file and does not include the extended features of the system header. This
was adequate for building the temporary libc, but this build of GCC now requires the
full internal header. Create a full version of the internal header using a command that is
identical to what the GCC build system does in normal circumstances:

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

For x86 machines, a bootstrap build of GCC uses the -fomit-frame-pointer compiler
flag. Non-bootstrap builds omit this flag by default, and the goal should be to produce
a compiler that is exactly the same as if it were bootstrapped. Apply the following sed
command to force the build to use the flag:

cp -v gcc/Makefile.in{, .tmp}
sed 's/~T_CFLAGS =$/& -fomit-frame-pointer/' gcc/Makefile.in.tmp \
> gcc/Makefile.in

Once again, change the location of GCC's default dynamic linker to use the one installed
in /tools.

for file in \

$(find gcc/config -name linux64.h -o -name linux.h -o -name sysv4.h)
do

cp -uv $file{, .orig}

sed -e 's@/1ib\(64\)\?\(32\)\?/1ld@/tools&@g"' \

-e 's@/usr@/tools@g' $file.orig > $file

echo '
#undef STANDARD STARTFILE_PREFIX 1
#undef STANDARD STARTFILE_PREFIX_ 2
#define STANDARD STARTFILE PREFIX 1 "/tools/lib/"
#define STANDARD STARTFILE_PREFIX 2 ""' >> ¢$file

touch $file.orig
done
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Kak u npu nepsoit coopke GCC, Heobxomumel naketet GMP, MPC u MPFR. Pacnakyem
ApPXUBHI UCXOHUKOB U IIPUCBOUM OUPEKTOPUSIM TpeOyeMble UMeHa:

tar -JIxf ../mpfr-3.1.1.tar.xz
mv -v mpfr-3.1.1 mpfr

tar -JIxf ../gmp-5.1.1.tar.xz
mv -v gmp-5.1.1 gmp

tar -zxf ../mpc-1.0.1.tar.gz
mv -v mpc-1.0.1 mpc

Again, do not build the .info files. They are not needed here and are broken with the
current version of makeinfo.

sed -i 's/BUILD_INFO=info/BUILD INFO=/' gcc/configure
CHOBa CO30afuM OTHOEIbHYI0 TUPEKTOPUIO [t COOPKHU:

mkdir -v ../gcc-build
cd ../gcc-build

[Tepen TeMm, Kak npuctynuth K cOopke GCC, He 3a0ymbTe COpPOCUTH BCe IIEpPEMEHHEBIE
OKPYK€eHUsI, IIepeorpeaensone Gaaru OITUMU3allni.

Teneps moaroroBumM GCC K KOMITUJISIINH:

CC=$LFS_TGT-gcc \
AR=$LFS_TGT-ar
RANLIB=$LFS_TGT-ranlib
../gcc-4.7.2/configure
--prefix=/tools
--with-local-prefix=/tools \
--with-native-system-header-dir=/tools/include \
--enable-clocale=gnu
--enable-shared
--enable-threads=posix
--enable-__cxa_atexit
--enable-languages=c, c++
--disable-libstdcxx-pch
--disable-multilib
--disable-bootstrap
--disable-libgomp
--with-mpfr-include=$(pwd)/../gcc-4.7.2/mpfr/src \
--with-mpfr-lib=$(pwd)/mpfr/src/.libs

~

s s

The meaning of the new configure options:

--enabl e-cl ocal e=gnu
This option ensures the correct locale model is selected for the C++ libraries under
all circumstances. If the configure script finds the de DE locale installed, it will select
the correct gnu locale model. However, if the de DE locale is not installed, there
is the risk of building Application Binary Interface (ABI)-incompatible C++ libraries
because the incorrect generic locale model may be selected.

- -enabl e-t hr eads=posi x
This enables C++ exception handling for multi-threaded code.
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--enable- __cxa_ atexit
This option allows use of = cxa atexit, rather than atexit, to register C++
destructors for local statics and global objects. This option is essential for fully
standards-compliant handling of destructors. It also affects the C++ ABI, and
therefore results in C++ shared libraries and C++ programs that are interoperable
with other Linux distributions.

- - enabl e- | anguages=c, c++
This option ensures that both the C and C++ compilers are built.

--di sabl e-11i bstdcxx-pch

Do not build the pre-compiled header (PCH) for libstdc++. It takes up a lot of space,
and we have no use for it.

- - di sabl e-boot strap

For native builds of GCC, the default is to do a "bootstrap" build. This does not just
compile GCC, but compiles it several times. It uses the programs compiled in a first
round to compile itself a second time, and then again a third time. The second and
third iterations are compared to make sure it can reproduce itself flawlessly. This also
implies that it was compiled correctly. However, the LFS build method should provide
a solid compiler without the need to bootstrap each time.

Compile the package:

make

Install the package:

make install

As a finishing touch, create a symlink. Many programs and scripts run cc instead of
gcc, which is used to keep programs generic and therefore usable on all kinds of UNIX
systems where the GNU C compiler is not always installed. Running cc leaves the system
administrator free to decide which C compiler to install:

ln -sv gcc /tools/bin/cc
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IIpemocTrepexenue

At this point, it is imperative to stop and ensure that the basic functions (compiling
and linking) of the new toolchain are working as expected. To perform a sanity
check, run the following commands:

echo 'main(){}' > dummy.c
cc dummy.c
readelf -1 a.out | grep ': /tools'

If everything is working correctly, there should be no errors, and the output of the
last command will be of the form:

[Requesting program interpreter: /tools/lib/ld-1linux.so0.2]

Note that /tools/1lib, or /tools/1ib64 for 64-bit machines appears as the prefix
of the dynamic linker.

If the output is not shown as above or there was no output at all, then something
is wrong. Investigate and retrace the steps to find out where the problem is and
correct it. This issue must be resolved before continuing on. First, perform the
sanity check again, using gcc instead of cc. If this works, then the /tools/bin/
cc symlink is missing. Install the symlink as per above. Next, ensure that the
PATH is correct. This can be checked by running echo $PATH and verifying that
/tools/bin is at the head of the list. If the PATH is wrong it could mean that you
are not logged in as user 1fs or that something went wrong back in Paznen 4.4,
«YcTaHOBKa pabo4yero OKpyKeHUs.»

Once all is well, clean up the test files:

rm -v dummy.c a.out

ITompoOHas nHpopMalms 06 3TOM ITakKeTe pacHojioxkeHa B Paspmen 6.17.2, «ComepxkuMoe

GCC.»
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5.10. Tcl-8.6.0

[Taket Tcl comepxkut Tool Command Language, ympaBJIsSIONINM I36IK HHCTPYMEHTOB.

IIpuoausurensnoe 0.4 SBU
BpeMsi COOPKH:

TpeOyer 33 MB
CBOOOIHOT O MecCTa

Ha THUCKe:

5.10.1. Installation of Tcl

This package and the next three (Expect, DejaGNU, and Check) are installed to support
running the test suites for GCC and Binutils and other packages. Installing four packages
for testing purposes may seem excessive, but it is very reassuring, if not essential, to
know that the most important tools are working properly. Even if the test suites are not
run in this chapter (they are not mandatory), these packages are required to run the test
suites in I'maBa 6.

Prepare Tcl for compilation:

cd unix
./configure --prefix=/tools

Build the package:

make

Compilation is now complete. As discussed earlier, running the test suite is not mandatory
for the temporary tools here in this chapter. To run the Tcl test suite anyway, issue the
following command:

TZ=UTC make test

The Tcl test suite may experience failures under certain host conditions that are not fully
understood. Therefore, test suite failures here are not surprising, and are not considered
critical. The TZ=UTC parameter sets the time zone to Coordinated Universal Time (UTC),
also known as Greenwich Mean Time (GMT), but only for the duration of the test suite run.
This ensures that the clock tests are exercised correctly. Details on the TZ environment
variable are provided in I'maBa 7.

Install the package:

make install

Make the installed library writable so debugging symbols can be removed later:

chmod -v u+w /tools/lib/1libtc18.6.so0

Install Tcl's headers. The next package, Expect, requires them to build.

make install-private-headers

Now make a necessary symbolic link:

1n -sv tclsh8.6 /tools/bin/tclsh
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5.10.2. Contents of Tcl

Installed tclsh (link to tclsh8.6) and tclsh8.6
programs:
Installed library: libtcl8.6.s0, libtclstub8.6.a

Short Descriptions
tclsh8.6 The Tcl command shell
tclsh A link to tclsh8.6
libtcl8.6.s0 The Tcl library
libtclstub8.6.a The Tcl Stub library
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5.11. Expect-5.45

[TakeTr Expect comepzkuT mporpaMmy st goOaBJIeHUS OUAJIOTOB B HHTEPAKTHUBHEBIE
ITPOrPaMMEHI.

IIpuoausurensnoe 0.1 SBU
BpeMsi COOPKH:

Tpeobyer 4.4 MB
CBOOOTHOTO MecTa

Ha JHCKe:

5.11.1. YcranoBka Expect

CHauarna 3acTaBUM CKpunt configure ucmons3oBatk /bin/stty Bmecrto /usr/local/bin/
stty, KOTOPEI OH MOXET HAUTU Ha XOCT-CUCTeMe. JTO rapaHTUPYyeT, YTO Hallll YTUJIUTEL
TEeCTUPOBaHUs OyayT paboTaTh IO OKOHUYAHUS IIOCTPOEHUS (PUHATBHOM CUCTEMHIL:

cp -v configure{, .orig}
sed 's:/usr/local/bin:/bin:' configure.orig > configure

Tenepr nmogrorosum Expect K KOMOUIALIUN:

./configure --prefix=/tools --with-tcl=/tools/lib \
--with-tclinclude=/tools/include

3Hauenue onunuu configure:

--with-tcl=/tools/lib
9TOo yKa3bBaeT CKpunrty configure mckate Tcl B OUpPEeKTOpHU HaIINX BPEMEHHBIX
WMHCTPYMEHTOB; B IIPOTHMBHOM CJIydae OH MOXKET MIOOXBaTUTh yCTaAaHOBKY Tcl xXocCT-
CUCTEMEL.

--with-tclinclude=/tool s/include
I'oBoput Expect, roe crnenyet nuckaTh 3arojioBo4YHbIe panasl Tcl.

CroOMIOIUIMPYEM ITaKeT:

make

KoMmnunsauus 3daBepIIIeHa. Kak TOBOPHUIJIOCH paHee, He0o0sI3aTEIbHO BHITIOJIHSITh TECTHI OJIs
BPEMEHHBIX MHCTPYMEHTOB B 9TOU riaBe. YTOOHI BCe XKe 3allyCTUTh TECTUPOBAHUE EXpect,
BEITIOJTHUTE CJIEOYIOIIYIO KOMaHOy:

make test

TeCTI/IpOBaHI/Ie Expect MO2ZKEeT 3daKOHYUTHCA HEYOAd4YHO H3-3d HEKOTOPHIX YCHOBHfI XOCT-
CUCTEMEI, KOTOPbhI€ MBI HE MO2KEM IITPOKOHTPOJINPOBATL. HOSTOMY OLINOKHU IIpHU ITPOBEPKE
He SABIIAIOTCA CIOPIIPU30M, U HEe ClieaAyeT CHUTATh UX KPDUTUYHBIMH.

YcTaHOBUM IIaKeT:

make SCRIPTS="" install

3HayeHue nmapaMerposB make:

SCRI PTS=""
9TO mpemoTBpalllaeT yCTAHOBKY HEKOTOPHIX CKPUITOB Expect, KoTophle He HYXKHBI
HaM.
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5.11.2. Cogepxxumoe Expect

YcTraHoB/1eHHas1 expect
nmporpaMma:

YcranoBieHHast libexpect-5.45.a
oubO/IMoTeKa:

KparTrkoe onucanue

expect B3auMopelcTByeT C OPYTMMM HHTEPAKTUBHBIMU IpOorpaMMaMH B
COOTBETCTBUM CO CKPUIITOM

libexpect-5.45.a CopepXKuT QyHKIIMHU, KOTOPHIE TTO3BOJISIIOT UCIIOIh30BaTh Expect Kak
pacimmpenue Tcl unu Hanpsamyio u3 C unu C++ (6e3 Tcl)
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5.12. DejaGNU-1.5

[TakeT DejaGNU comepKUT YTUIUTHI OJII TECTUPOBAHUSA APYTUX IPOrpaMM.

IIpuoausurenbHoe MeHee 0.1 SBU
BpeMsi COOPKH:

Tpeobyer 4.1 MB
CBOOOOHOT O MecCTa

Ha JHCKe:

5.12.1. YcranoBKa DejaGNU

[TogroroBuM DejaGNU 11 KOMOUIALINN:

./configure --prefix=/tools

CobepeM U YCTaHOBUM MaKeT:

make install

YToOBI TPOBEPUTH PEIYJILTAT, BHITIOTHUTE:

make check

5.12.2. Cogepxanue DejaGNU

YcTaHoBJIeHHasT runtest
nmporpamMma:

KpaTrkoe onucanue

runtest Cxpunrt-o06epTka, KOTOPBHIM HIIET IIOAXOAAIIyi0 000J04YKy expect u 3aTem
3anyckaeT DejaGNU
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5.13. Check-0.9.9

Check - cucrtema monynpHOTO TecTupoBanus ayisa C.

IIpuoausurensnoe 0.1 SBU
BpeMsi COOPKH:

Tpeobyer 6.9 MB
CBOOOTHOT O MecTa

Ha JHCKe:

5.13.1. Installation of Check

Prepare Check for compilation:

./configure --prefix=/tools

Build the package:

make

Compilation is now complete. As discussed earlier, running the test suite is not mandatory
for the temporary tools here in this chapter. To run the Check test suite anyway, issue
the following command:

make check

Note that the Check test suite may take a relatively long (up to 4 SBU) time.
Install the package:

make install

5.13.2. Contents of Check

Installed program: checkmk
Installed library: libcheck.{a,so}

Short Descriptions

checkmk Awk script for generating C unit tests for use with the Check unit
testing framework

libcheck. Contains functions that allow Check to be called from a test program

{a,so}
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5.14. Ncurses-5.9

The Ncurses package contains libraries for terminal-independent handling of character
screens.

IIpuoausurensnoe 0.5 SBU
BpeMsi COOPKH:

TpeoOyer 35 MB
CBOOOTHOTO MecTa

Ha JHCKe:

5.14.1. YcTaHoBKa Ncurses

I[TogroroBuM Ncurses K KOMITUIAIIUH:

./configure --prefix=/tools --with-shared \
--without-debug --without-ada --enable-overwrite

3HaueHHe Kiaoden configure:

--W t hout - ada
3anperliaeT Ncurses cobupaTthb IMOOAEPKKY OJId KoMnunasatopa Ada, KOTOPHIM MOXKET
IIPUCYTCTBOBATh Ha XOCT-CUCTEME, HO He Oy[IeT OOCTYIIEeH IIOCJie TOT0, KaK Mbl BOMOEM
B OKkpyxkeHue chroot.

--enabl e-overwite

970 yKa3eiBaeT Ncurses yCTaHOBUTH 3arojioBoOYHbIe (pauiel B /tools/include BmecTo
/tools/include/ncurses, 4TOOB APyTHE ITaKeThl MOTJIM YCIEUIHO HalTH UX.

CkoMIunupyeM makerT:

make

9TOoT makeT MMeeT HAOOp TECTOB, HO OHUW MOTYT OBITh 3aIlyIIeHBl TOJIBKO IIOCJIE €ro
yCTaHOBKHU. TeCTHl pacliojyiaraioTcs B gupektopuu test/. bonee nmogpobHas uHpopmauus
HaxoouTcs B ¢arinie README B 3TOl XKe OUPEKTOPUH.

YcTaHOBUM IIaKeT:

make install

[Togpo6Has nHbDopMaIus 00 3TOM MaKeTe pacliojiokeHa B Pazmen 6.21.2, «ComepxkumMoe
Ncurses.»
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5.15. Bash-4.2

The Bash package contains the Bourne-Again SHell.

IIpuoausurensnoe 0.4 SBU
BpeMsi COOPKH:

Tpeobyer 48 MB
CBOOOTHOT O MecTa

Ha JHCKe:

5.15.1. YcTamoBka Bash

CHayajla IpPUMEHUM CJIeQyIOIINM TaTy, HCIPaBASIOUINM pa3HooOpa3Hble OIINOKY,
BBHISIBJIEHHBIE C MOMEHTa peJjin3a:

patch -Npl -i ../bash-4.2-fixes-11.patch

[TogroroBuM Bash K KOMOUJISAIIUN:

./configure --prefix=/tools --without-bash-malloc

3Hauenue onnuu configure:

--w t hout - bash-nal | oc
OTa ommus OTK/IIYaeT HCIOIb30BaHME BCTPOEHHOM (PYHKIIMU BHIOEJIEHUS IIaMSTU
Bash (malloc), koTopass 4dYacCTO BHI3LIBAET OHIIMOKM CerMeHTHupOBaHUus. I[Ipu
OTKJIIOUeHUM 3Tou onmnuu Bash OymeTr mcnonbl3oBaTh ¢yHKIMI0O malloc u3 Glibc,
KOTOpasi ropa3no 0oee HaJexkHa.

CroMOunupyeM IakKerT:

make

Komnunsnus 3aBepireHa. Kak roBOpuiochk paHee, He00s13aTETbHO BBITIOJIHATDL TECTHI I
BPEMEHHBIX UHCTPYMEHTOB B 3TOMU rjiaBe. YTOOH BCe K€ 3allyCTUTh TeCTupoBaHUe Bash,
BBITIOJTHUTE CJIEOYIONUIyI0 KOMaHOy:

make tests

YcTaHOBUM IIAKET:

make install

CoenaeM CCBUIKY [JIsS MPOTrpaMM, KOTOpPhIe UCHOJIB3YIOT sh Kak 060/104KYy:

1n -sv bash /tools/bin/sh

[TogpoOHast mHpopMaIus 00 3TOM ITakKeTe pacnonoxkeHa B Pa3men 6.33.2, «Comepxkumoe
Bash.»
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5.16. Bzip2-1.0.6

The Bzip2 package contains programs for compressing and decompressing files.
Compressing text files with bzip2 yields a much better compression percentage than with
the traditional gzip.

IIpuoau3urenbnoe MeHee 0.1 SBU
BpeMsi COOPKH:

Tpeobyer 5.7 MB
CBOOOOHOT O MecCTa

Ha JHCKe:

5.16.1. YcranoBka Bzip2

[TakeT Bzip2 He comepxkut ckpunta configure. CKoMIuinpyeM ero:

make

YcTaHOBUM IIaKeT:

make PREFIX=/tools install

[Togpo6Has nHopMaIus 06 3TOM MaKeTe paclojioxkeHa B Paznen 6.19.2, «Comepxxumoe
Bzip2.»
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5.17. Coreutils-8.21

The Coreutils package contains utilities for showing and setting the basic system
characteristics.

IIpuoausurensnoe 0.8 SBU
BpeMsi COOPKH:

TpeoOyer 133 MB
CBOOOTHOTO MecTa

Ha JHCKe:

5.17.1. Installation of Coreutils

Prepare Coreutils for compilation:

./configure --prefix=/tools --enable-install-program=hostname

The meaning of the configure options:

--enable-install-program=hostname

This enables the hostname binary to be built and installed - it is disabled by default
but is required by the Perl test suite.

Compile the package:

make

Compilation is now complete. As discussed earlier, running the test suite is not mandatory
for the temporary tools here in this chapter. To run the Coreutils test suite anyway, issue
the following command:

make RUN_EXPENSIVE_TESTS=yes check

The RUN_EXPENSI VE_TESTS=yes parameter tells the test suite to run several additional
tests that are considered relatively expensive (in terms of CPU power and memory usage)
on some platforms, but generally are not a problem on Linux.

Install the package:

make install

ITogpoOHast nHpopMaIus 00 3TOM ITaKeTe pacmoioxkeHa B Pa3men 6.27.2, «Cogepxkumoe
Coreutils.»
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5.18. Diffutils-3.2

The Diffutils package contains programs that show the differences between files or
directories.

IIpuoausurensnoe 0.2 SBU
BpeMsi COOPKH:

TpeoOyer 8.5 MB
CBOOOTHOTO MecTa

Ha JHCKe:

5.18.1. Installation of Diffutils
Fix an incompatibility between this package and Glibc-2.17:

sed -1 -e '/gets 1is a/d' lib/stdio.in.h

Prepare Diffutils for compilation:

./configure --prefix=/tools

Compile the package:

make

Compilation is now complete. As discussed earlier, running the test suite is not mandatory
for the temporary tools here in this chapter. To run the Diffutils test suite anyway, issue
the following command:

make check

Install the package:

make install

ITogpoOHas nHpopMalus 00 3TOM ITakeTe pacnonoxeHa B Pa3men 6.40.2, «Comepkumoe
Diffutils.»
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5.19. File-5.13

The File package contains a utility for determining the type of a given file or files.

IIpuoausurensnoe 0.1 SBU
BpeMsi COOPKH:

TpeOyeT 12.4 MB
CBOOOIHOT 0O MecCTa

Ha THCKe:

5.19.1. YcTaHoBKa File

[TogroroBuM File K KOMIIUIAIIUN:

./configure --prefix=/tools

CkoMIunupyeM makert:

make

KomMmmnunsius 3aBepiireHa. Kak roBOpUiIoCchk paHee, He00sI13aTEIbHO BBITIOJIHATDL TECTHI IS
BPEMEHHBIX UHCTPYMEHTOB B 3TOHM riaBe. UTOOH BCe Ke 3amyCTUTh TecTupoBaHue File,
BBITIOJTHUTE CIIEOYIOIIyI0 KOMaHOy:

make check

YcTaHOBUM IIaKeT:

make install

ITogpoOHast nHpopMaIus 00 3TOM ITakKeTe pacmoioxkeHa B Pazmen 6.12.2, «Cogepxkumoe
File.»
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5.20. Findutils-4.4.2

The Findutils package contains programs to find files. These programs are provided to
recursively search through a directory tree and to create, maintain, and search a database
(often faster than the recursive find, but unreliable if the database has not been recently
updated).

IIpuoausurensnoe 0.2 SBU
BpeMsi COOPKH:

Tpeobyer 27 MB
CBOOOTHOT O MecTa

Ha JHCKe:

5.20.1. YcraHoBKa Findutils

I[TogroroBuM Findutils Kk KOMOUISAITUN:

./configure --prefix=/tools

Komnunupyewm maker:

make

Komnunsius 3aBepiiieHa. Kak TOBOpUIIOCH paHee, HeE00s3aTEeIbHO BLIMIOJIHSITH TECThI
OJIsI BPEMEHHBIX MHCTPYMEHTOB B 3TOU rijiaBe. YTOOH BCe K€ 3aIllyCTUTh TECTHUPOBaHUE
Findutils, BEITOIHUTE CIEOyIOILIYyI0 KOMaHAY:

make check

YcTaHOBUM IIaKeT:

make install

ITogpoOHast nHpopMaIus 00 3TOM ITaKeTe pacmoioxkeHa B Pazmen 6.42.2, «Comepkumoe
Findutils.»
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5.21. Gawk-4.0.2

The Gawk package contains programs for manipulating text files.

IIpuoausurensnoe 0.2 SBU
BpeMsi COOPKH:

Tpeobyer 30 MB
CBOOOTHOT O MecTa

Ha JHCKe:

5.21.1. YcTaHoBka Gawk

I[TogroroBuM Gawk K KOMIUJISIIIAN:

./configure --prefix=/tools

CkoMIunupyeM makert:

make

KomMmmnunsius 3aBepiireHa. Kak roBOpUiIoCchk paHee, He00sI13aTEIbHO BBITIOJIHATDL TECTHI IS
BPEMEHHBIX UHCTPYMEHTOB B 3TOM raBe. YTOOH BCe Ke 3aIllyCTUTh TecTupoBaHue Gawk,
BBLITIOJTHUTE CJIEOYIONUTyI0 KOMaHIy:

make check

YcTaHOBUM IIaKeT:

make install

ITogpoOHast nHpopMaIus 00 3TOM ITakKeTe pacmoioxkeHa B Pa3men 6.41.2, «Comepkumoe
Gawk.»
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5.22. Gettext-0.18.2

The Gettext package contains utilities for internationalization and localization. These
allow programs to be compiled with NLS (Native Language Support), enabling them to
output messages in the user's native language.

IIpuoausurensnoe 0.6 SBU
BpeMsi COOPKH:

Tpeobyer 101 MB
CBOOOTHOT O MecTa

Ha JHCKe:

5.22.1. Installation of Gettext

For our temporary set of tools, we only need to build and install one binary from Gettext.

Prepare Gettext for compilation:

cd gettext-tools
EMACS="no" ./configure --prefix=/tools --disable-shared

The meaning of the configure option:

EMACS=" no"

This prevents the configure script from determining where to install Emacs Lisp files
as the test is known to hang on some hosts.

- -di sabl e- shar ed

We do not need to install any of the shared Gettext libraries at this time, therefore
there is no need to build them.

Compile the package:

make -C gnulib-lib
make -C src msgfmt

As only one binary has been compiled, it is not possible to run the test suite without
compiling additional support libraries from the Gettext package. It is therefore not
recommended to attempt to run the test suite at this stage.

Install the msgfmt binary:
cp -v src/msgfmt /tools/bin

[Togpo6Has nHbopMaIus 006 3TOM MaKeTe pacliojiokeHa B Paznen 6.44.2, «ComepxkuMoe
Gettext.»
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5.23. Grep-2.14

The Grep package contains programs for searching through files.

IIpuoausurensnoe 0.2 SBU
BpeMsi COOPKH:

Tpeobyer 21 MB
CBOOOTHOT O MecTa

Ha JHCKe:

5.23.1. Installation of Grep

Prepare Grep for compilation:

./configure --prefix=/tools

Compile the package:

make

Compilation is now complete. As discussed earlier, running the test suite is not mandatory
for the temporary tools here in this chapter. To run the Grep test suite anyway, issue the
following command:

make check

Install the package:

make install

[Togpo6Hasi uHpopmalusa o6 3TOM ImakKeTe pacrosoxkeHa B Pasmen 6.31.2, «Contents of
Grep.»

67



Linux From Scratch - Bepcus 7.3

5.24. Gzip-1.5

The Gzip package contains programs for compressing and decompressing files.

IIpuoausurensnoe 0.2 SBU
BpeMsi COOPKH:

Tpeobyer 10 MB
CBOOOTHOT O MecTa

Ha JHCKe:

5.24.1. YcranoBka Gzip

[TogroroBuM Gzip K KOMITUJISLIVH:

./configure --prefix=/tools

CkoMIunupyeM makert:

make

KomMmmnunsius 3aBepiireHa. Kak roBOpUiIoCchk paHee, He00sI13aTEIbHO BBITIOJIHATDL TECTHI IS
BPEMEHHBIX MHCTPYMEHTOB B 9TOM TjiaBe. YTOOH BCe XKe 3allyCTUTh TecTupoBaHue Gzip,
BBLITIOJTHUTE CJIEOYIONUTyI0 KOMaHIy:

make check

YcTaHOBUM IIaKeT:

make install

ITogpoOHast nHpopMaIus 00 3TOM ITakKeTe pacmoioxkeHa B Pa3men 6.49.2, «Comepkumoe
Gzip.»
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5.25. M4-1.4.16

The M4 package contains a macro processor.

IIpuoausurensnoe 0.2 SBU
BpeMsi COOPKH:

TpeOyeT 16.6 MB
CBOOOIHOT 0O MecCTa

Ha THCKe:

5.25.1. Installation of M4
Fix an incompatibility between this package and Glibc-2.17:

sed -1 -e '/gets 1is a/d' lib/stdio.in.h

Prepare M4 for compilation:

./configure --prefix=/tools

Compile the package:

make

Compilation is now complete. As discussed earlier, running the test suite is not mandatory
for the temporary tools here in this chapter. To run the M4 test suite anyway, issue the
following command:

make check

Install the package:

make install

[TogpoOHas nHpopMalus 00 3TOM ITaKeTe pacnoioxkeHa B Pasmen 6.29.2, «Comepxkumoe
M4.»
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5.26. Make-3.82

The Make package contains a program for compiling packages.

IIpuoausurensnoe 0.1 SBU
BpeMsi COOPKH:

TpeOyeT 11.2 MB
CBOOOIHOT 0O MecCTa

Ha THCKe:

5.26.1. YcTaHoBKa Make

I[TogroToBuM Make K KOMIIUISAIIHNA:

./configure --prefix=/tools

CkoMIunupyeM makert:

make

KomMmmnunsius 3aBepiireHa. Kak roBOpUiIoCchk paHee, He00sI13aTEIbHO BBITIOJIHATDL TECTHI IS
BPEMEHHBIX UHCTPYMEHTOB B 3TOM riaBe. YTOOBI BCe XKe 3allyCTUTh TecTupoBaHue Make,
BBLITIOJTHUTE CJIEOYIONUTyI0 KOMaHIy:

make check

YcTaHOBUM IIaKeT:

make install

ITogpoOHas nHpopMaIus 00 3TOM ITaKeTe pacmoioxkeHa B Pa3men 6.54.2, «Comepkumoe
Make.»
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5.27. Patch-2.7.1

The Patch package contains a program for modifying or creating files by applying a
«patch» file typically created by the diff program.

IIpuoausurensnoe 0.1 SBU
BpeMsi COOPKH:

TpeoOyer 3.4 MB
CBOOOTHOTO MecTa

Ha JHCKe:

5.27.1. YcTaHoBKa Patch

I[TogroToBuM Patch K KoMIIUIAIIUN:

./configure --prefix=/tools

CkoMIunupyeM makert:

make

KomMmmnunsius 3aBepiireHa. Kak roBOpuiochk paHee, He00s13aTEIbHO BBITIOJIHATL TECTHI IS
BPEMEHHBIX HHCTPYMEHTOB B 3TOM rtaBe. YTOOHRI BCe XKe 3allyCTUTh TecTupoBaHue Patch,
BBLITIOJTHUTE CJIEOYIONTyI0 KOMaHIy:

make check

YcTaHOBUM IIaKeT:

make install

[Togpo6Hasi uHpopmalusa o6 3TOM ITakKeTe pacrosoxkeHa B Pasmen 6.56.2, «Contents of
Patch.»

71



Linux From Scratch - Bepcus 7.3

5.28. Perl-5.16.2

The Perl package contains the Practical Extraction and Report Language.

IIpuoau3urensnoe 1.8 SBU
BpeMsi COOPKH:

Tpeobyer 237 MB
CBOOOTHOT O MecTa

Ha JHCKe:

5.28.1. Installation of Perl
First apply the following patch to adapt some hard-wired paths to the C library:

patch -Npl -i ../perl-5.16.2-1libc-1.patch

Prepare Perl for compilation:

sh Configure -des -Dprefix=/tools

Build the package:

make

Although Perl comes with a test suite, it would be better to wait until it is installed in
the next chapter.

Only a few of the utilities and libraries, need to be installed at this time:

cp -v perl cpan/podlators/pod2man /tools/bin
mkdir -pv /tools/lib/perl5/5.16.2
cp -Rv lib/* /tools/lib/perl15/5.16.2

Details on this package are located in Paspen 6.37.2, «Cogepxkumoe Perl.»
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5.29. Sed-4.2.2

The Sed package contains a stream editor.

IIpuoausurensnoe 0.1 SBU
BpeMsi COOPKH:

TpeOyeT 10.5 MB
CBOOOIHOT 0O MecCTa

Ha THCKe:

5.29.1. YcTaHnoBKa Sed

[TogroroBuM Sed K KOMIHUJISIIIUHA:

./configure --prefix=/tools

CkoMIunupyeM makert:

make

KomMmmnunsius 3aBepiireHa. Kak roBOpUiIoCchk paHee, He00sI13aTEIbHO BBITIOJIHATDL TECTHI IS
BPEMEHHBIX UHCTPYMEHTOB B 3TOM riaBe. YTOOH BCe JKe 3allyCTUTh TECTUPOBaHue Sed,
BBLITIOJTHUTE CJIEOYIONUTyI0 KOMaHIy:

make check

YcTaHOBUM IIaKeT:

make install

ITogpoOHast nHpopMaIus 00 3TOM ITakKeTe pacnoioxkeHa B Pa3men 6.18.2, «Comepxkumoe
Sed.»
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5.30. Tar-1.26

The Tar package contains an archiving program.

IIpuoausurensnoe 0.4 SBU
BpeMsi COOPKH:

TpeOyeT 20.6 MB
CBOOOIHOT 0O MecCTa

Ha THCKe:

5.30.1. Installation of Tar
Fix an incompatibility between this package and Glibc-2.17:

sed -i -e '/gets 1is a/d' gnu/stdio.in.h

Prepare Tar for compilation:

./configure --prefix=/tools

Compile the package:

make

Compilation is now complete. As discussed earlier, running the test suite is not mandatory
for the temporary tools here in this chapter. To run the Tar test suite anyway, issue the
following command:

make check

Install the package:

make install

[Togpo6Hasi uHdpopmalusa o6 3TOM IMakKeTe pacrosoxkeHa B Pasmen 6.59.2, «Contents of
Tar.»
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5.31. Texinfo-5.0

The Texinfo package contains programs for reading, writing, and converting info pages.

IIpuoausurensnoe 0.3 SBU
BpeMsi COOPKH:

Tpeobyer 94 MB
CBOOOTHOT O MecTa

Ha JHCKe:

5.31.1. YcTraHoBKa Texinfo

I[TogroroBuM Texinfo K KOMOUISAITNN:

./configure --prefix=/tools

CkoMIunupyeM makert:

make

KomMmmnunsius 3aBepiireHa. Kak roBOpUiIoCchk paHee, He00sI13aTEIbHO BBITIOJIHATDL TECTHI IS
BPEMEHHBIX MHCTPYMEHTOB B 3TOMU Ir'/laBe. YTOOHI BCe 2Ke 3allyCTUTh TeCcTupoBaHue Texinfo,
BBLITIOJTHUTE CJIEOYIONUTyI0 KOMaHIy:

make check

YcTaHOBUM IIaKeT:

make install

ITogpoOHast nHpopMaIus 00 3TOM ITakeTe pacnoioxkeHa B Pasmen 6.60.2, «Comepxkumoe
Texinfo.»
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5.32. Xz-5.0.4

The Xz package contains programs for compressing and decompressing files. It provides
capabilities for the 1zma and the newer xz compression formats. Compressing text files
with xz yields a better compression percentage than with the traditional gzip or bzip2
commands.

IIpuoausurensnoe 0.2 SBU
BpeMsi COOPKH:

TpeOyeT 16.3 MB
CBOOOIHOT 0O MecCTa

Ha THCKe:

5.32.1. YcTaHoBKa Xz-Utils

I[TogrortoBuM X7 K KOMIIHUJISIIIUN:

./configure --prefix=/tools

CkoMIunupyeM makerT:

make

KomMmmnunsius 3aBepiireHa. Kak ToBOpUiIoCch paHee, He00sI13aTEIbHO BBITIOJIHATL TECTHI IS
BPEMEHHBIX MHCTPYMEHTOB B 3TOM ryiaBe. UTOOHB BCe Ke 3alyCTUTh TECTHUPOBaHUE Xz,
BBLITIOJTHUTE CJIEOYIONTyI0 KOMaHIy:

make check

YcTaHOBUM IIaKeT:

make install

[Togpo6Hasi uHpopmalusa o6 3TOM ITakKeTe pacronoxkeHa B Pasmen 6.46.2, «Contents of
Xz.»
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5.33. Ounucrka

[ITaru, mpenjaraeMble B 3TOM CEKIINM, He SIBJISIOTCS 00s13aTEeIbHEIMU, OMHAKO, €CJIN Pa3nen
LFS odyeHpb Maj, HeIsioxXo OyOeT y3HaTh, KaKhe HEeHYKHbIe 3JIEMEHTHhI MOXKHO yOaluTh.
CobpaHHbIe HCTIONHsIeMbIe (aityibl 1 OMOIMOTEKU cofeprkaT oKomo 70 MB HeHy>KHOU Ha
OaHHOM 3Tale OT/JIaJo4YHOM WHpopMaluuu. YaanuTe ee KOMaHOaMM:

strip --strip-debug /tools/lib/*
strip --strip-unneeded /tools/{,s}bin/*

OTU KOMaHAHl ITPOIIYCTAT HEKOTOphie (aubl, cooblllasgs 4YTO HEe MOTYT paclo3HaThb HUX
¢dopmaT. BoIbIIMHCTBO U3 HUX SIBASIOTCS CKPUIITAMM, @ He BOUYHLIMU (palijlaMu.

BynbTe BHUMAaTENbHBI U He UCIIOJIb3YHUTE mapaMeTp --stri p- unneeded mpu ob6paboTke
6ubnuorek. CraTtudeckue OUOIMOTEKU OYOyT IIOJTHOCTBIO HCIOPYEHHI U BECh
MHCTPYMEHTapuil IpuugeTcsa cooupaTh 3aHOBO.

YT0o0OB 0CBOOOOUTE €I1le HEMHOTO, YOa/IUuTe NOKyMeHTAallNIO:
rm -rf /tools/{,share}/{info,man,doc}

Ha panHOM aTamne y Bac momXkHO ocTaThbCs Kak MuHUMyM 850 MB cBoG60OgHOrO MecTa
B pasmerne $LFS. MiMeHHO cTonmbko moTpeOyeTcss mist cOopku u yctaHoBKu Glibc B
cnenyomie rnaBe. Ecnu Bel cmoxkeTe cobparhk Glibc, Bam xBaTuT MecTa M Ha Bce
OCTaJIbHOE.

5.34. CMeHa BiageabIiia

3aMeuyaHue

Bce cnemyiomiue KOMaHObI B 3TOM KHUTE OOJIKHBI OBITH BBITIOJTHEHBLI OT MMEHU
rojib3oBaTesnsa root, a He Lfs. [ToaToMy mBaKAbl ITPOBEPHTE, UTO epeMeHHas $LFS
00BbsIBJIEHA B OKPYyKeHUu root.

B manHBIN MOMeHT gupeKkTopus $LFS/tools mpuHaAOIekuT 1moiab3oBaTesio LTS , KOTOpPhIHi
CYIIIECTBYET TOJILKO Ha XOocT-cucteMe. Ecnu mupekTtopus $LFS/tools OymeT coxpaHeHa
OJIs TIOCJIEeOYIOIIero HMCIIONb30BaHusA, (dainnabl OyoyT OpuHaAjiex)xaTh UOeHTUDHUKaATOPy
[I0JIb30BaTeJIsA, KOTOPOMY HE COOTBETCTBYET HM OfHA YYeTHas 3alliCh. 9TO OUYE€Hb OacCHO,
IIOCKOJIbKY IT032K€e CO3[aHHas ydeTHas 3allkiCh II0JIb30BaTeJId MOXKET IIOJIy4YUTh TAaKOU XKe
naeHTu(UKaTOP, U CMOXKeT caejaTh ¢ ¢ainaMy ¥ NankamMu B nupektopuu $LFS/tools
YTO YTOOHO, BO3MOXKHO, OaXKe IMOJIHOCThIO Pa3pyLIUTh UX.

YTo0OBI IpegoTBpaTuTh 3TO, BEl MoxKeTe mo0aBUTH MOJIb30oBaTesid LfS B HOBYIO CUCTEMY
LFS mo3xe, ipu co3manuu ¢atina /etc/passwd, mo3ab0TUBIINCE O IPUCBOEHUHN €MY TeX
XKe UOeHTU(PUKaTOPOB II0JIb30BATEIA U IPYHNOE], UYTO U Ha XOCT-cucteMe. Ho eie mydire
IIPOCTO CMEHUTH Blagenblla gupektopuu $LFS/tools Ha momb3oBaTens root BLIIOTHUB
CJIeOyIOLIyI0 KOMaHay:

chown -R root:root $LFS/tools

XoTtsa nupekTopust $LFS/tools moxkeT OBITH yHalieHa ITocjie 3aBepluneHuss coopku LFS-
CHUCTEMEBI, ee MOXKHO OCTaBUTh Iysi cOopku mocnenyiomnux LFS-cuctem moti dice aepcuu
KHue2u. Kak myudriie Bcero coxpaHuth $LFS/tools - Bamre nuunoe pmero.
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ITpenocTepexeHue

Ecnu Bel coOupaeTech COXpaHUTh BpeMEeHHBIE MHCTPYMEHTHI OJISI MCIIOIb30BaHUSI
nmpu cOopke Oymymux LFS-cuctemM, HeoOXoOuMMO celiyac COXPaHUTh WUX.
ITocnenyrolye KOMaHOLI B T'JlaBe 6 M3MEHST WX, COEeJlaB HEeIPUTOOHBEIMU IS
Oynyiux cOOpOK.
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I''maBa 6. YcTaHOBKA 0a30BBIX CUCTEMHBIX
IIaKeTOB

6.1. Introduction

In this chapter, we enter the building site and start constructing the LFS system in earnest.
That is, we chroot into the temporary mini Linux system, make a few final preparations,
and then begin installing the packages.

The installation of this software is straightforward. Although in many cases the installation
instructions could be made shorter and more generic, we have opted to provide the
full instructions for every package to minimize the possibilities for mistakes. The key to
learning what makes a Linux system work is to know what each package is used for and
why you (or the system) may need it.

We do not recommend using optimizations. They can make a program run slightly faster,
but they may also cause compilation difficulties and problems when running the program.
If a package refuses to compile when using optimization, try to compile it without
optimization and see if that fixes the problem. Even if the package does compile when
using optimization, there is the risk it may have been compiled incorrectly because of the
complex interactions between the code and build tools. Also note that the -march and -
mtune options using values not specified in the book have not been tested. This may cause
problems with the toolchain packages (Binutils, GCC and Glibc). The small potential gains
achieved in using compiler optimizations are often outweighed by the risks. First-time
builders of LFS are encouraged to build without custom optimizations. The subsequent
system will still run very fast and be stable at the same time.

The order that packages are installed in this chapter needs to be strictly followed to ensure
that no program accidentally acquires a path referring to /tools hard-wired into it. For
the same reason, do not compile separate packages in parallel. Compiling in parallel may
save time (especially on dual-CPU machines), but it could result in a program containing
a hard-wired path to /tools, which will cause the program to stop working when that
directory is removed.

Before the installation instructions, each installation page provides information about the
package, including a concise description of what it contains, approximately how long it
will take to build, and how much disk space is required during this building process.
Following the installation instructions, there is a list of programs and libraries (along with
brief descriptions of these) that the package installs.

3aMeuyaHue

The SBU values and required disk space includes test suite data for all applicable
packages in Chapter 6.

6.2. Preparing Virtual Kernel File Systems

Various file systems exported by the kernel are used to communicate to and from the
kernel itself. These file systems are virtual in that no disk space is used for them. The
content of the file systems resides in memory.

Begin by creating directories onto which the file systems will be mounted:

mkdir -v $LFS/{dev,proc,sys}
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6.2.1. Creating Initial Device Nodes

When the kernel boots the system, it requires the presence of a few device nodes, in
particular the console and null devices. The device nodes must be created on the hard
disk so that they are available before udevd has been started, and additionally when Linux
is started with i ni t =/ bi n/ bash. Create the devices by running the following commands:

mknod -m 600 $LFS/dev/console c 5 1
mknod -m 666 $LFS/dev/null c 1 3

6.2.2. Mounting and Populating /dev

The recommended method of populating the /dev directory with devices is to mount
a virtual filesystem (such as tmpfs) on the /dev directory, and allow the devices to be
created dynamically on that virtual filesystem as they are detected or accessed. Device
creation is generally done during the boot process by Udev. Since this new system does
not yet have Udev and has not yet been booted, it is necessary to mount and populate /
dev manually. This is accomplished by bind mounting the host system's /dev directory. A
bind mount is a special type of mount that allows you to create a mirror of a directory
or mount point to some other location. Use Bce ke 3anyctuTh TectupoBaHue following
command to achieve this:

mount -v --bind /dev $LFS/dev

6.2.3. Mounting Virtual Kernel File Systems

Now mount the remaining virtual kernel filesystems:

mount -vt devpts devpts $LFS/dev/pts
mount -vt proc proc $LFS/proc
mount -vt sysfs sysfs $LFS/sys

In some host systems, /dev/shm is a symbolic link to /run/shm. Inside a chroot
environment, this temporary file system needs to be mounted separate from the host file
system:

if [ -h $LFS/dev/shm ]; then
link=$(readlink $LFS/dev/shm)
mkdir -p $LFS/$link
mount -vt tmpfs shm $LFS/$link

unset link
else

mount -vt tmpfs shm $LFS/dev/shm
fi

6.3. Package Management

Package Management is an often requested addition to the LFS Book. A Package Manager
allows tracking the installation of files making it easy to remove and upgrade packages.
As well as the binary and library files, a package manager will handle the installation of
configuration files. Before you begin to wonder, NO—this section will not talk about nor
recommend any particular package manager. What it provides is a roundup of the more
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popular techniques and how they work. The perfect package manager for you may be
among these techniques or may be a combination of two or more of these techniques.
This section briefly mentions issues that may arise when upgrading packages.

Some reasons why no package manager is mentioned in LFS or BLFS include:

* Dealing with package management takes the focus away from the goals of these
books—teaching how a Linux system is built.

* There are multiple solutions for package management, each having its strengths and
drawbacks. Including one that satisfies all audiences is difficult.

There are some hints written on the topic of package management. Visit the Hints Project
and see if one of them fits your need.

6.3.1. Upgrade Issues

A Package Manager makes it easy to upgrade to newer versions when they are released.
Generally the instructions in the LFS and BLFS Book can be used to upgrade to the newer
versions. Here are some points that you should be aware of when upgrading packages,
especially on a running system.

» If one of the toolchain packages (Glibc, GCC or Binutils) needs to be upgraded to
a newer minor version, it is safer to rebuild LFS. Though you may be able to get
by rebuilding all Bce ke 3anycTuthk TecTupoBaHUe packages in their dependency
order, we do not recommend it. For example, if glibc-2.2.x needs to be updated to
glibc-2.3.x, it is safer to rebuild. For micro version updates, a simple reinstallation
usually works, but is not guaranteed. For example, upgrading from glibc-2.3.4 to
glibc-2.3.5 will not usually cause any problems.

» If a package containing a shared library is updated, and if the name of the library
changes, then all the packages dynamically linked to the library need to be
recompiled to link against the newer library. (Note that there is no correlation
between the package version and the name of the library.) For example, consider
a package foo-1.2.3 that installs a shared library with name 1ibfoo.so0.1. Say you
upgrade Bce e 3allyCTUTh TeECTUPOBaHMe package to a newer version foo-1.2.4 that
installs a shared library with name libfoo.s0.2. In this case, all packages that are
dynamically linked to libfoo.so0.1 need to be recompiled to link against libfoo.
s0.2. Note that you should not remove the previous libraries until the dependent
packages are recompiled.

6.3.2. Package Management Techniques

The following are some common package management techniques. Before making a
decision on a package manager, do some research on the various techniques, particularly
the drawbacks of the particular scheme.

6.3.2.1. It is All in My Head!

Yes, this is a package management technique. Some folks do not find Bce ke 3anyCcTHUTh
TecTupoBaHue need for a package manager because they know the packages intimately
and know what files are installed by each package. Some users also do not need any
package management because they plan on rebuilding the entire system when a package
is changed.
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6.3.2.2. Install in Separate Directories

This is a simplistic package management that does not need any extra package to manage
the installations. Each package is installed in a separate directory. For example, package
foo-1.1 is installed in /usr/pkg/foo-1.1 and a symlink is made from /usr/pkg/foo to /
usr/pkg/foo-1.1. When installing a new version foo-1.2, it is installed in /usr/pkg/foo-
1.2 and the previous symlink is replaced by a symlink to the new version.

Environment variables such as PATH, LD LIBRARY PATH, MANPATH, INFOPATH and CPPFLAGS
need to be expanded to include /usr/pkg/foo. For more than a few packages, this scheme
becomes unmanageable.

6.3.2.3. Symlink Style Package Management

This is a variation of the previous package management technique. Each package is
installed similar to the previous scheme. But instead of making the symlink, each file
is symlinked into the /usr hierarchy. This removes the need to expand the environment
variables. Though the symlinks can be created by the user to automate the creation, many
package managers have been written using this approach. A few of the popular ones
include Stow, Epkg, Graft, and Depot.

The installation needs to be faked, so that the package thinks that it is installed in /usr
though in reality it is installed in the /usr/pkg hierarchy. Installing in this manner is not
usually a trivial task. For example, consider that you are installing a package libfoo-1.1.
The following instructions may not install the package properly:

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

The installation will work, but the dependent packages may not link to libfoo as you
would expect. If you compile a package that links against libfoo, you may notice that it is
linked to /usr/pkg/libfoo/1.1/1lib/1libfoo.s0.1 instead of /usr/lib/libfoo0.s0.1 as
you would expect. The correct approach is to use the DESTDIR strategy to fake installation
of the package. This approach works as follows:

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

Most packages support this approach, but there are some which do not. For the non-
compliant packages, you may either need to manually install the package, or you may find
that it is easier to install some problematic packages into /opt.

6.3.2.4. Timestamp Based

In this technique, a file is timestamped before the installation of Bce ke 3amycTuTh
TecTupoBaHue package. After the installation, a simple use of the find command with the
appropriate options can generate a log of all the files installed after the timestamp file
was created. A package manager written with this approach is install-log.

Though this scheme has the advantage of being simple, it has two drawbacks. If, during
installation, the files are installed with any timestamp other than the current time, those
files will not be tracked by Bce xe 3anycTtuth TecTupoBanue package manager. Also, this
scheme can only be used when one package is installed at a time. The logs are not reliable
if two packages are being installed on two different consoles.
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6.3.2.5. Tracing Installation Scripts

In this approach, the commands that the installation scripts perform are recorded. There
are two techniques that one can use:

The LD PRELOAD environment variable can be set to point to a library to be preloaded
before installation. During installation, this library tracks the packages that are being
installed by attaching itself to various executables such as cp, install, mv and tracking
the system calls that modify the filesystem. For this approach to work, all the executables
need to be dynamically linked without the suid or sgid bit. Preloading the library may
cause some unwanted side-effects during installation. Therefore, it is advised that one
performs some tests to ensure that the package manager does not break anything and
logs all the appropriate files.

The second technique is to use strace, which logs all system calls made during the
execution of the installation scripts.

6.3.2.6. Creating Package Archives

In this scheme, the package installation is faked into a separate tree as described in the
Symlink style package management. After the installation, a package archive is created
using the installed files. This archive is then used to install the package either on the local
machine or can even be used to install the package on other machines.

This approach is used by most of the package managers found in the commercial
distributions. Examples of package managers that follow this approach are RPM
(which, incidentally, is required by the Linux Standard Base Specification), pkg-utils,
Debian's apt, and Gentoo's Portage system. A hint describing how to adopt this style
of package management for LFS systems is located at http://www.linuxfromscratch.org/
hints/downloads/files/fakeroot.txt.

Creation of package files that include dependency information is complex and is beyond
the scope of LFS.

Slackware uses a tar based system for package archives. This system purposely
does not handle package dependencies as more complex package managers do. For
details of Slackware package management, see http://www.slackbook.org/html/package-
management.html.

6.3.2.7. User Based Management

This scheme, unique to LFS, was devised by Matthias Benkmann, and is available from
the Hints Project. In this scheme, each package is installed as a separate user into the
standard locations. Files belonging to a package are easily identified by checking the
user ID. The features and shortcomings of this approach are too complex to describe in
this section. For the details please see the hint at http://www.linuxfromscratch.org/hints/
downloads/files/more control and pkg man.txt.

6.3.3. Deploying LFS on Multiple Systems

One of the advantages of an LFS system is that there are no files that depend on the
position of files on a disk system. Cloning an LFS build to another computer with an
architecture similar to the base system is as simple as using tar on the LFS partition that
contains Bce XkKe 3aIlyCTUTh TeCTupoBaHue root directory (about 250MB uncompressed for
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a base LFS build), copying that file via network transfer or CD-ROM to the new system
and expanding it. From that point, a few configuration files will have to be changed.
Configuration files that may need to be updated include: /etc/hosts, /etc/fstab, /etc/
passwd, /etc/group, /etc/shadow, /etc/ld.so.conf, /etc/sysconfig/rc.site, /etc/
sysconfig/network, and /etc/sysconfig/ifconfig.ethoO.

A custom kernel may need to be built for the new system depending on differences in
system hardware and the original kernel configuration.

Finally the new system has to be made bootable via Pasgen 8.4, «<HacTpoiika 3arpy34uka
GRUB».

6.4. Entering the Chroot Environment

It is time to enter the chroot environment to begin building and installing the final LFS
system. As user root, run the following command to enter the realm that is, at the
moment, populated with only the temporary tools:

chroot "$LFS" /tools/bin/env -i \

HOME=/root \
TERM="$TERM" \
PS1="\u:\w\$ ' \

PATH=/bin:/usr/bin:/sbin:/usr/sbin:/tools/bin \
/tools/bin/bash --login +h

The -i option given to the env command will clear all variables of the chroot environment.
After that, only the HOME, TERM, PS1, and PATH variables are set again. The TERM=$TERM
construct will set the TERM variable inside chroot to the same value as outside chroot. This
variable is needed for programs like vim and less to operate properly. If other variables
are needed, such as CFLAGS or CXXFLAGS, this is a good place to set them again.

From this point on, there is no need to use the LFS variable anymore, because all work
will be restricted to the LFS file system. This is because the Bash shell is told that $LFS
is now the root (/) directory.

Notice that /tools/bin comes last in the PATH. This means that a temporary tool will
no longer be used once its final version is installed. This occurs when the shell does not
«remember» the locations of executed binaries—for this reason, hashing is switched off
by passing the +h option to bash.

Note that the bash prompt will say I have no name! This is normal because the /etc/
passwd file has not been created yet.

JaMeuaHHue

It is important that all the commands throughout the remainder of this chapter
and the following chapters are run from within the chroot environment. If you
leave this environment for any reason (rebooting for example), ensure that the
virtual kernel filesystems are mounted as explained in Pa3pmen 6.2.2, «Mounting
and Populating /dev» and Pa3gen 6.2.3, «Mounting Virtual Kernel File Systems»
and enter chroot again before continuing with the installation.
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6.5. Creating Directories

It is time to create some structure in the LFS file system. Create a standard directory tree
by issuing the following commands:

mkdir -pv /{bin,boot,etc/{opt,sysconfig},home,lib,mnt,opt, run}
mkdir -pv /{media/{floppy,cdrom},sbin,srv,var}
install -dv -m 0750 /root
install -dv -m 1777 /tmp /var/tmp
mkdir -pv /usr/{,local/}{bin,include,lib,sbin,src}
mkdir -pv /usr/{,local/}share/{doc,info,locale,man}
mkdir -v /usr/{,local/}share/{misc,terminfo,zoneinfo}
mkdir -pv /usr/{,local/}share/man/man{l. .8}
for dir in /usr /usr/local; do

1n -sv share/{man,doc,info} $dir
done
case $(uname -m) in

x86_64) ln -sv lib /1ib64 && 1n -sv lib /usr/lib64 ;;
esac
mkdir -v /var/{log,mail, spool}
ln -sv /run /var/run
In -sv /run/lock /var/lock
mkdir -pv /var/{opt,cache,lib/{misc,locate}, local}

Directories are, by default, created with permission mode 755, but this is not desirable for
all directories. In the commands above, two changes are made—one to the home directory
of user root, and another to the directories for temporary files.

The first mode change ensures that not just anybody can enter the /root directory—the
same as a normal user would do with his or her home directory. The second mode change
makes sure that any user can write to the /tmp and /var/tmp directories, but cannot
remove another user's files from them. The latter is prohibited by the so-called «sticky
bit,» the highest bit (1) in the 1777 bit mask.

6.5.1. FHS Compliance Note

The directory tree is based on the Filesystem Hierarchy Standard (FHS) (available at
http://www.pathname.com/fhs/). In addition to Bce ke 3amycTuTh TecTupoBaHue FHS,
we create compatibility symlinks for the man, doc, and info directories since many
packages still try to install their documentation into /usr/<directory> or /usr/
local/<directory> as opposed to /usr/share/<directory> or /usr/local/share/
<directory>. The FHS also stipulates the existence of /usr/local/games and /usr/
share/games. The FHS is not precise as to Bce ke 3alyCTUTh TeCTupoBaHue structure of
the /usr/local/share subdirectory, so we create only the directories that are needed.
However, feel free to create these directories if you prefer to conform more strictly to
the FHS.
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6.6. Creating Essential Files and Symlinks

Some programs use hard-wired paths to programs which do not exist yet. In order to
satisfy these programs, create a number of symbolic links which will be replaced by real
files throughout the course of this chapter after the software has been installed:

1n -sv /tools/bin/{bash, cat,echo,pwd,stty} /bin

ln -sv /tools/bin/perl /usr/bin

ln -sv /tools/lib/libgcc_s.so{, .1} /usr/lib

1n -sv /tools/lib/libstdc++.s0{, .6} /usr/lib

sed 's/tools/usr/' /tools/lib/libstdc++.1la > /usr/lib/libstdc++.1la
1ln -sv bash /bin/sh

A proper Linux system maintains a list of the mounted file systems in the file /etc/mtab.
Normally, this file would be created when we mount a new file system. Since we will not be
mounting any file systems inside our chroot environment, create an empty file for utilities
that expect the presence of /etc/mtab:

touch /etc/mtab

In order for user root to be able to login and for the name «root» to be recognized, there
must be relevant entries in the /etc/passwd and /etc/group files.

Create the /etc/passwd file by running the following command:

cat > /etc/passwd << "EOF"
root:x:0:0:root:/root:/bin/bash
bin:x:1:1:bin:/dev/null:/bin/false
nobody:x:99:99:Unprivileged User:/dev/null:/bin/false
EOF

The actual password for root (the «x» used here is just a placeholder) will be set later.
Create the /etc/group file by running the following command:

cat > /etc/group << "EOF"
root:x:0:
bin:x:1:
SYyS:X:2:
kmem:x:3:
tape:x:4.:
tty:x:5:
daemon:x:6:
floppy:x:7:
disk:x:8:
lp:x:9:
dialout:x:10:
audio:x:11:
video:x:12:
utmp:x:13:
usb:x:14:
cdrom:x:15:
mail:x:34:
nogroup:x:99:
EOF
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The created groups are not part of any standard—they are groups decided on in part by the
requirements of the Udev configuration in this chapter, and in part by common convention
employed by a number of existing Linux distributions. The Linux Standard Base (LSB,
available at http://www.linuxbase.org) recommends only that, besides the group root with
a Group ID (GID) of 0, a group bin with a GID of 1 be present. All other group names and
GIDs can be chosen freely by the system administrator since well-written programs do
not depend on GID numbers, but rather use the group's name.

To remove the «I have no name!» prompt, start a new shell. Since a full Glibc was installed
in I'maBa 5 and the /etc/passwd and /etc/group files have been created, user name and
group name resolution will now work:

exec /tools/bin/bash --login +h

Note the use of the +h directive. This tells bash not to use its internal path hashing.
Without this directive, bash would remember the paths to binaries it has executed. To
ensure the use of the newly compiled binaries as soon as they are installed, the +h directive
will be used for the duration of this chapter.

The login, agetty, and init programs (and others) use a number of log files to record
information such as who was logged into the system and when. However, these programs
will not write to the log files if they do not already exist. Initialize the log files and give
them proper permissions:

touch /var/log/{btmp,lastlog,wtmp}
chgrp -v utmp /var/log/lastlog
chmod -v 664 /var/log/lastlog
chmod -v 600 /var/log/btmp

The /var/log/wtmp file records all logins and logouts. The /var/log/lastlog file records
when each user last logged in. The /var/log/btmp file records the bad login attempts.

JaMmeuyaHHue

The /run/utmp file records the users that are currently logged in. This file is
created dynamically in the boot scripts.
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6.7. Linux-3.8.1 API Headers

The Linux API Headers (in linux-3.8.1.tar.xz) expose the kernel's API for use by Glibc.

IIpuonu3urensHoe 0.1 SBU
BpeMsi COOpPKH:

TpeOyeT 515 MB
CBOOOOHOIO MecTa

Ha JHUCKe:

6.7.1. YcTtanoBka Linux API Headers

The Linux kernel needs to expose an Application Programming Interface (API) for the
system's C library (Glibc in LFS) to use. This is done by way of sanitizing various C header
files that are shipped in the Linux kernel source tarball.

Make sure there are no stale files and dependencies lying around from previous activity:
make mrproper

Now test and extract the user-visible kernel headers from the source. They are placed in
an intermediate local directory and copied to the needed location because the extraction
process removes any existing files in the target directory. There are also some hidden
files used by the kernel developers and not needed by LFS that are removed from the
intermediate directory.

make headers_ check

make INSTALL_HDR_PATH=dest headers_install

find dest/include \( -name .install -o -name ..install.cmd \) -delete
cp -rv dest/include/* /usr/include

6.7.2. Cogepxumoe Linux API Headers

Installed headers: /usr/include/asm/*.h, /usr/include/asm-generic/*.h, /usr/include/
drm/*.h, /usr/include/linux/*.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

YcTaHOB/I€eHHBIE /usr/include/asm, /usr/include/asm-generic, /usr/include/drm, /

KaTa/JIOTH: usr/include/linux, /usr/include/mtd, /usr/include/rdma, /usr/
include/scsi, /usr/include/sound, /usr/include/video, /usr/include/
Xen

KpaTKOG OIMTNCaHHue

/usr/include/asm/*.h The Linux API ASM Headers
/usr/include/asm-generic/ The Linux API ASM Generic Headers
*.h

/usr/include/drm/*.h The Linux API DRM Headers
/usr/include/linux/*.h The Linux API Linux Headers
/usr/include/mtd/*.h The Linux API MTD Headers
/usr/include/rdma/*.h The Linux API RDMA Headers
/usr/include/scsi/*.h The Linux API SCSI Headers
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/usr/include/sound/*.h The Linux API Sound Headers
/usr/include/video/*.h The Linux API Video Headers
/usr/include/xen/*.h The Linux API Xen Headers
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6.8. Man-pages-3.47

The Man-pages package contains over 1,900 man pages.

IIpuoausurenbHoe MeHee 0.1 SBU
BpeMsi COOPKH:

Tpeobyer 22 MB
CBOOOOHOT O MecCTa

Ha THUCKe:

6.8.1. YcranoBka Man-pages
Install Man-pages by running:

make install
6.8.2. Conepxumoe Man-pages
Installed files: various man pages

KpaTrkoe onucanue

man Describe C programming language functions, important device files, and
pages significant configuration files
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6.9. Glibc-2.17

The Glibc package contains the main C library. This library provides Bce Xke 3amycTUTb
TecTUpoBaHHue basic routines for allocating memory, searching directories, opening and
closing files, reading and writing files, string handling, pattern matching, arithmetic, and
SO on.

IIpuou3uTrensHoe 17.6 SBU
BpeMsi COOPKH:

Tpeobyer 852 MB
CBOOOJHOI0 MecTa

Ha THCKe:

6.9.1. YcranoBka Glibc

JaMeuaHHue

Some packages outside of LFS suggest installing GNU libiconv in order
to translate data from one encoding to another. The project's home page
(http://www.gnu.org/software/libiconv/) says «This library provides an iconv ()
implementation, for use on systems which don't have one, or whose
implementation cannot convert from/to Unicode.» Glibc provides an iconv()
implementation and can convert from/to Unicode, therefore libiconv is not
required on an LFS system.

The Glibc build system is self-contained and will install perfectly, even though the compiler
specs file and linker are still pointing at /tools. The specs and linker cannot be adjusted
before the Glibc install because the Glibc autoconf tests would give false results and
defeat the goal of achieving a clean build.

The Glibc documentation recommends building Glibc outside of the source directory in
a dedicated build directory:

mkdir -v ../glibc-build
cd ../glibc-build

I[TogroroBuM Glibc K KOMIIUIAIINA:

../glibc-2.17/configure \
--prefix=/usr \
--disable-profile \
--enable-kernel=2.6.25 \
--libexecdir=/usr/lib/glibc

The meaning of the new configure options:

--libexecdir=/usr/lib/glibc

This changes the location of the pt_chown program from its default of /usr/libexec
to /usr/lib/glibc.

CkoMIunupyeM mnakerT:

make
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1 BazxxHo

In this section, the test suite for Glibc is considered critical. Do not skip it under
any circumstance.

Generally a few tests do not pass, but you can generally ignore any of the test failures
listed below. Now test the build results:

make -k check 2>&1 | tee glibc-check-log
grep Error glibc-check-log

You will probably see an expected (ignored) failure in the posix/annexc and conform/run-
conformtest tests. In addition the Glibc test suite is somewhat dependent on the host
system. This is a list of the most common issues:

* The nptl/tst-clock2, nptl/tst-attr3, tst/tst-cputimerl, and rt/tst-cpuclock2 tests have
been known to fail. The reason is not completely understood, but indications are that
minor timing issues can trigger these failures.

* The math tests sometimes fail when running on systems where the CPU is not a
relatively new genuine Intel or authentic AMD processor.

« When running on older and slower hardware or on systems under load, some
tests can fail because of test timeouts being exceeded. Modifying the make check
command to set a TIMEOUTFACTOR is reported to help eliminate these errors (e.g.
TIMEOUTFACTOR=16 make -k check).

* Other tests known to fail on some architectures are posix/bug-regex32, misc/tst-
writev, elf/check-textrel, nptl/tst-getpid2, and stdio-common/bug22.

Though it is a harmless message, the install stage of Glibc will complain about the absence
of /etc/1ld.so.conf. Prevent this warning with:

touch /etc/ld.so.conf
YCcTaHOBUM [IAKeT:
make install

Install NIS and RPC related headers that are not installed by default; these are required
to rebuild glibc and by several BLFS packages:

cp -v ../glibc-2.17/sunrpc/rpc/*.h /usr/include/rpc
cp -v ../glibc-2.17/sunrpc/rpcsvc/*.h /usr/include/rpcsvc
cp -v ../glibc-2.17/nis/rpcsvc/*.h /usr/include/rpcsvc

The locales that can make the system respond in a different language were not installed
by the above command. None of the locales are required, but if some of them are missing,
test suites of the future packages would skip important testcases.

Individual locales can be installed using the localedef program. E.g., the first localedef
command below combines the /usr/share/il8n/locales/cs CZ charset-independent
locale definition with the /usr/share/il8n/charmaps/UTF-8.gz charmap definition
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and appends the result to the /usr/lib/locale/locale-archive file. The following
instructions will install the minimum set of locales necessary for the optimal coverage
of tests:

mkdir -pv /usr/lib/locale

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 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 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 it IT -f IS0-8859-1 it IT
localedef -i it IT -f UTF-8 it IT.UTF-8
localedef -i ja JP -f EUC-JP ja_JP
localedef -i ru_RU -f KOI8-R ru_RU.KOI8-R
localedef -i ru RU -f UTF-8 ru_RU.UTF-8
localedef -i tr_TR -f UTF-8 tr_TR.UTF-8
localedef -i zh_CN -f GB18030 zh_CN.GB18030

In addition, install the locale for your own country, language and character set.

Alternatively, install all locales listed in the glibc-2.17/1localedata/SUPPORTED file (it
includes every locale listed above and many more) at once with the following time-
consuming command:

make localedata/install-locales

Then use the localedef command to create and install locales not listed in the glibc-2.
17/1localedata/SUPPORTED file in the unlikely case you need them.

6.9.2. Configuring Glibc

The /etc/nsswitch.conf file needs to be created because, although Glibc provides
defaults when this file is missing or corrupt, Bce Xke 3anycTtuth TectupoBaHue Glibc
defaults do not work well in a networked environment. The time zone also needs to be
configured.
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Create a new file /etc/nsswitch.conf by running the following:

cat > /etc/nsswitch.conf << "EOF"
# Begin /etc/nsswitch.conf

passwd: files
group: files
shadow: files

hosts: files dns
networks: files

protocols: files
services: files
ethers: files
rpc: files

# End /etc/nsswitch.conf
EOF

Install timezone data:

tar -xf ../tzdata2012j.tar.gz

ZONEINFO=/usr/share/zoneinfo
mkdir -pv $ZONEINFO/{posix, right}

for tz in etcetera southamerica northamerica europe africa antarctica \
asia australasia backward pacificnew solar87 solar88 solar89 \
systemv; do
zic -L /dev/null -d $ZONEINFO -y "sh yearistype.sh" ${tz}
zic -L /dev/null -d $ZONEINFO/posix -y "sh yearistype.sh" ${tz}
zic -L leapseconds -d $ZONEINFO/right -y "sh yearistype.sh" ${tz}
done

cp -v zone.tab iso03166.tab $ZONEINFO
zic -d $ZONEINFO -p America/New_York
unset ZONEINFO

The meaning of the zic commands:

zic -L /dev/ nul

This creates posix timezones, without any leap seconds. It is conventional to put these
in both zoneinfo and zoneinfo/posix. It is necessary to put the POSIX timezones in
zoneinfo, otherwise various test-suites will report errors. On an embedded system,
where space is tight and you do not intend to ever update the timezones, you could
save 1.9MB by not using the posix directory, but some applications or test-suites
might give less good results

zic -L | eapseconds ..

This creates right timezones, including leap seconds. On an embedded system, where
space is tight and you do not intend to ever update the timezones, or care about the
correct time, you could save 1.9MB by omitting the right directory.
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zic ... -p ...
This creates the posixrules file. We use New York because POSIX requires the
daylight savings time rules to be in accordance with US rules.

One way to determine the local time zone is to run the following script:
tzselect

After answering a few questions about the location, the script will output the name of the
time zone (e.g., America/Edmonton). There are also some other possible timezones listed
in /usr/share/zoneinfo such as Canada/Eastern or ESTS5EDT that are not identified by
the script but can be used.

Then create the /etc/localtime file by running:

cp -v --remove-destination /usr/share/zoneinfo/<xxx> \
/etc/localtime

Replace <xxx> with the name of the time zone selected (e.g., Canada/Eastern).
The meaning of the cp option:

--renove-desti nation
This is needed to force removal of the already existing symbolic link. The reason for
copying the file instead of using a symlink is to cover the situation where /usr is on
a separate partition. This could be important when booted into single user mode.

6.9.3. Configuring the Dynamic Loader

By default, the dynamic loader (/lib/1ld-1linux.so.2) searches through /lib and /usr/
lib for dynamic libraries that are needed by programs as they are run. However, if there
are libraries in directories other than /1ib and /usr/1lib, these need to be added to the
/etc/ld.so.conf file in order for the dynamic loader to find them. Two directories that
are commonly known to contain additional libraries are /usr/local/lib and /opt/lib,
so add those directories to the dynamic loader's search path.

Create a new file /etc/1ld.so.conf by running the following:

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

/opt/lib

EOF

If desired, the dynamic loader can also search a directory and include the contents of
files found there. Generally the files in this include directory are one line specifying the
desired library path. To add this capability run the following commands:

cat >> /etc/ld.so.conf << "EOF"
# Add an include directory
include /etc/ld.so.conf.d/*.conf

EOF
mkdir /etc/ld.so.conf.d
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6.9.4. Comepxumoe Glibc

YcraHOB/I€eHHBIE catchsegv, gencat, getconf, getent, iconv, iconvconfig, ldconfig,

IIPOrpaMMBbI:

YcTaHOBJ/IEHHLIE

OHO/IMOTEKH:

YcTaHOBJIEHHBIE

KaTaJIOTH:

ldd, 1ddlibc4, locale, localedef, makedb, mtrace, nscd,
pcprofiledump, pldd, pt chown, rpcgen, sln, sotruss, sprof,
tzselect, xtrace, zdump, and zic

1d.so, libBrokenl.ocale.{a,so}, libSegFault.so, libanl.
{a,so}, libbsd-compat.a, libc.{a,so}, libc nonshared.a,
libcidn.so, libcrypt.{a,so}, libdl.{a,so}, libg.a, libieee.aq,
libm.{a,so}, Ilibmcheck.a, libmemusage.so, libnsl.{a,so},
libnss compat.so, libnss dns.so, libnss files.so, libnss hesiod.so,
libnss nis.so, libnss nisplus.so, libpcprofile.so, libpthread.{a,so},
libpthread nonshared.a, libresolv.{a,so}, librpcsvc.a, librt.
{a,so0}, libthread db.so, and libutil.{a,so}

/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/rpcsvc, /[usr/
include/sys, /usr/lib/audit, /usr/lib/gconv, /usr/lib/glibc, /usr/lib/
locale, /usr/share/il8n, /usr/share/zoneinfo, /var/db

KpaTrkoe onucanue

catchsegv Can be used to create a stack trace when a program terminates with
a segmentation fault

gencat Generates message catalogues

getconf Displays the system configuration values for file system specific
variables

getent Gets entries from an administrative database

iconv Performs character set conversion

iconvconfig Creates fastloading iconv module configuration files

ldconfig Configures the dynamic linker runtime bindings

1dd Reports which shared libraries are required by each given program
or shared library

lddlibc4 Assists 1dd with object files

locale Prints various information about the current locale

localedef Compiles locale specifications

makedb Creates a simple database from textual input

mtrace Reads and interprets a memory trace file and displays a summary in
human-readable format

nscd A daemon that provides a cache for the most common name service
requests

pcprofiledump Dumps information generated by PC profiling

pldd Lists dynamic shared objects used by running processes
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pt_chown

rpcgen

sln
sotruss
sprof
tzselect

xtrace

zdump

zic

1d.so
libBrokenLocale

libSegFault
libanl
libbsd-compat

libc
libcidn

libcrypt
libdl
libg

libieee

libm
libmcheck
libmemusage
libnsl
libnss
libpcprofile

libpthread
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A helper program for grantpt to set the owner, group and access
permissions of a slave pseudo terminal

Generates C code to implement the Remote Procedure Call (RPC)
protocol

A statically linked In program
Traces shared library procedure calls of a specified command
Reads and displays shared object profiling data

Asks the user about the location of the system and reports Bce ke
3aIllyCTUTh TeCcTUpoBaHue corresponding time zone description

Traces the execution of a program by printing the currently executed
function

The time zone dumper
The time zone compiler
The helper program for shared library executables

Used internally by Glibc as a gross hack to get broken programs
(e.g., some Motif applications) running. See comments in glibc-2.
17/locale/broken_cur_max.c for more information

The segmentation fault signal handler, used by catchsegv
An asynchronous name lookup library

Provides the portability needed in order to run certain Berkeley
Software Distribution (BSD) programs under Linux

The main C library

Used internally by Glibc for handling internationalized domain names
in the getaddrinfo() function

The cryptography library
The dynamic linking interface library

Dummy library containing no functions. Previously was a runtime
library for g++

Linking in this module forces error handling rules for math functions
as defined by the Institute of Electrical and Electronic Engineers
(IEEE). The default is POSIX.1 error handling

The mathematical library
Turns on memory allocation checking when linked to

Used by memusage to help collect information about the memory
usage of a program

The network services library

The Name Service Switch libraries, containing functions for resolving
host names, user names, group names, aliases, services, protocols,
etc.

Contains profiling functions used to track the amount of CPU time
spent in specific source code lines

The POSIX threads library
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libresolv

librpcsvc
librt

libthread db

libutil

Linux From Scratch - Bepcus 7.3

Contains functions for creating, sending, and interpreting packets to
the Internet domain name servers

Contains functions providing miscellaneous RPC services

Contains functions providing most of the interfaces specified by the
POSIX.1b Realtime Extension

Contains functions useful for building debuggers for multi-threaded
programs

Contains code for «standard» functions used in many different Unix
utilities
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6.10. Adjusting the Toolchain

Now that the final C libraries have been installed, it is time to adjust the toolchain so that
it will link any newly compiled program against these new libraries.

First, backup the /tools linker, and replace it with the adjusted linker we made in chapter
5. We'll also create a link to its counterpart in /tools/$(gcc -dumpmachine)/bin:

mv -v /tools/bin/{ld,ld-old}

mv -v /tools/$(gcc -dumpmachine)/bin/{1ld,ld-old}

mv -v /tools/bin/{ld-new,ld}

1n -sv /tools/bin/ld /tools/$(gcc -dumpmachine)/bin/1d

Next, amend the GCC specs file so that it points to the new dynamic linker. Simply deleting
all instances of «/tools» should leave us with the correct path to the dynamic linker. Also
adjust the specs file so that GCC knows where to find the correct headers and Glibc start
files. A sed command accomplishes this:

gcc -dumpspecs | sed -e 's@/tools@@g’' \
-e '/\*startfile prefix_ spec:/{n;s@.*@/usr/lib/ @}' \
-e '/\*cpp:/{n;s@$@ -isystem /usr/include@}' > \
“dirname $(gcc --print-libgcc-file-name)  /specs

It is a good idea to visually inspect the specs file to verify the intended change was actually
made.

It is imperative at this point to ensure that the basic functions (compiling and linking) of
the adjusted toolchain are working as expected. To do this, perform the following sanity
checks:

echo 'main(){}' > dummy.c
cc dummy.c -v -Wl,--verbose &> dummy.log
readelf -1 a.out | grep ': /lib'

If everything is working correctly, there should be no errors, and the output of the last
command will be (allowing for platform-specific differences in dynamic linker name):

[Requesting program interpreter: /lib/ld-linux.so0.2]

Note that /1ib is now the prefix of our dynamic linker.

Now make sure that we're setup to use the correct startfiles:
grep -o '/usr/lib.*/crt[lin].*succeeded' dummy.log

If everything is working correctly, there should be no errors, and the output of the last
command will be:

/usr/lib/crtl.o succeeded
/usr/lib/crti.o succeeded
/usr/lib/crtn.o succeeded

Verify that the compiler is searching for the correct header files:

grep -Bl '~ /usr/include' dummy.log
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This command should return successfully with the following output:

#include <...> search starts here:
/usr/include

Next, verify that the new linker is being used with the correct search paths:

grep 'SEARCH.*/usr/lib' dummy.log |sed 's|; |\n]|g'

If everything is working correctly, there should be no errors, and the output of the last
command (allowing for platform-specific target triplets) will be:

SEARCH DIR("/tools/i686-pc-linux-gnu/lib")
SEARCH DIR("/usr/lib")
SEARCH DIR("/1lib");

Next make sure that we're using the correct libc:

grep "/lib.*/libc.so0.6 " dummy.log

If everything is working correctly, there should be no errors, and the output of the last
command (allowing for a lib64 directory on 64-bit hosts) will be:

attempt to open /lib/libc.so0.6 succeeded

Lastly, make sure GCC is using the correct dynamic linker:

grep found dummy.log

If everything is working correctly, there should be no errors, and the output of the last
command will be (allowing for platform-specific differences in dynamic linker name and
a lib64 directory on 64-bit hosts):

found ld-linux.so.2 at /lib/ld-linux.so.2

If the output does not appear as shown above or is not received at all, then something
is seriously wrong. Investigate and retrace the steps to find out where the problem is
and correct it. The most likely reason is that something went wrong with the specs file
adjustment. Any issues will need to be resolved before continuing on with the process.

Once everything is working correctly, clean up the test files:

rm -v dummy.c a.out dummy.log
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6.11. Zlib-1.2.7

The Zlib package contains compression and decompression routines used by some
programs.

IIpuoausurensnoe 0.1 SBU
BpeMsi COOPKH:

TpeoOyer 3.9 MB
CBOOOTHOTO MecTa

Ha JHCKe:

6.11.1. Installation of Zlib

Prepare Zlib for compilation:

./configure --prefix=/usr

CkoMIunupyeM makert:

make

YT0ORI 3allyCTUThb TECTUPOBAHMWE IIaKE€Ta, BEIIIOJTHUTE:

make check

YcTaHOBUM IIaKeT:

make install

The shared library needs to be moved to /lib, and as a result the .so file in /usr/lib
will need to be recreated:

mv -v /usr/lib/libz.so.* /1lib
ln -sfv ../../lib/1libz.s0.1.2.7 /usr/lib/libz.so

6.11.2. Conpepxumoe Zlib

YcraHnoB/IeHHBIE libz.{a,so}
OMO/IMOTEeKH:

KpaTrkoe onucanue

libz Contains compression and decompression functions used by some programs
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6.12. File-5.13

The File package contains a utility for determining the type of a given file or files.

IIpuoausurensnoe 0.1 SBU
BpeMsi COOPKH:

TpeOyeT 12.5 MB
CBOOOIHOT 0O MecCTa

Ha THCKe:

6.12.1. YcranoBka File

[TogroroBuM File K KOMIIUIAIIUN:

./configure --prefix=/usr

CkoMIunupyeM makert:

make

YT0ORI 3allyCTUThb TECTUPOBAHMWE IIaKE€Ta, BEIIIOJTHUTE:

make check

YcTaHOBUM IIaKeT:

make install

6.12.2. Cogepxkumoe File

YcraHoBi1eHHBIE file
IIPOTrpaMMbI:

YcranoBiaeHHast libmagic.{a,so}
Oomo0/IHMOoTeKa:

KpaTKoe OITNCaHHue

file Tries to classify each given file; it does this by performing several tests—file
system tests, magic number tests, and language tests

libmagic Contains routines for magic number recognition, used by the file program
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6.13. Binutils-2.23.1

The Binutils package contains a linker, an assembler, and other tools for handling object
files.

IIpuoau3urensnoe 1.9 SBU
BpeMsi COOPKH:

TpeOyeT 343 MB
CBOOOOHOIO MecTa

Ha OTHUCKe:

6.13.1. YcTanoBKka Binutils

Verify that the PTYs are working properly inside the chroot environment by performing
a simple test:

expect -c "spawn 1s"
This command should output the following:
spawn 1s

If, instead, the output includes the message below, then the environment is not set up for
proper PTY operation. This issue needs to be resolved before running the test suites for
Binutils and GCC:

The system has no more ptys.
Ask your system administrator to create more.

Suppress the installation of an outdated standards.info file as a newer one is installed
later on in the Autoconf instructions:

rm -fv etc/standards.info
sed -i.bak '/~INFO/s/standards.info //' etc/Makefile.in

Fix some test suite scripts so all tests pass:
patch -Npl -i ../binutils-2.23.1-testsuite_fix-1.patch

The Binutils documentation recommends building Binutils outside of the source directory
in a dedicated build directory:

mkdir -v ../binutils-build
cd ../binutils-build

Prepare Binutils for compilation:

../binutils-2.23.1/configure --prefix=/usr --enable-shared

JaMeuaHHue

There is an optional argument to configure, - -enable-1to, that can be used to
allow the ar, nm, and ranlib commands to accept a - -plugin parameter. This is
used to allow gcc to do "link time optimization" if specified. No packages in LFS
or BLFS currently use this capability.
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Compile the package:

make tooldir=/usr

The meaning of the make parameter:

t ool di r=/usr

Normally, the tooldir (the directory where the executables will ultimately be located)
is set to $(exec prefix)/$(target alias). For example, x86 64 machines would
expand that to /usr/x86 64-unknown-1linux-gnu. Because this is a custom system,
this target-specific directory in /usr is not required. $(exec prefix)/$(target
alias) would be used if the system was used to cross-compile (for example, compiling
a package on an Intel machine that generates code that can be executed on PowerPC
machines).

! BazxxHo

The test suite for Binutils in this section is considered critical. Do not skip it under
any circumstances.

Test the results:

make check

YcTaHOBUM IIAKET:

make tooldir=/usr install

Install the libiberty header file that is needed by some packages:

cp -v ../binutils-2.23.1/include/libiberty.h /usr/include

6.13.2. Cogepkumoe Binutils

YcTraHOB/I€HHBIE addr2line, ar, as, c++filt, elfedit, gprof, 1d, 1d.bfd, nm, objcopy,
IIPOrpaMMBbI: objdump, ranlib, readelf, size, strings, and strip
YcraHnoB/JIeHHBIE libiberty.a, libbfd.{a,so}, and libopcodes.{a,so}

OHO/IMOTEKH:

YcTaHOB/IEHHBIH Jusr/lib/ldscripts

KaTaJjior:

KpaTrkoe onucanue

addr2line Translates program addresses to file names and line numbers; given an
address and the name of an executable, it uses the debugging information
in the executable to determine which source file and line number are
associated with the address

ar Creates, modifies, and extracts from archives

as An assembler that assembles the output of gcc into object files

c++filt Used by the linker to de-mangle C++ and Java symbols and to keep
overloaded functions from clashing

elfedit Updates the ELF header of ELF files

gprof Displays call graph profile data
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1d

1d.bfd
nm
objcopy
objdump

ranlib

readelf
size
strings

strip
libiberty

libbfd
libopcodes
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A linker that combines a number of object and archive files into a single file,
relocating their data and tying up symbol references

Hard link to 1d
Lists the symbols occurring in a given object file
Translates one type of object file into another

Displays information about the given object file, with options controlling
the particular information to display; the information shown is useful to
programmers who are working on the compilation tools

Generates an index of the contents of an archive and stores it in the archive;
the index lists all of the symbols defined by archive members that are
relocatable object files

Displays information about ELF type binaries
Lists the section sizes and the total size for the given object files

Outputs, for each given file, the sequences of printable characters that
are of at least the specified length (defaulting to four); for object files, it
prints, by default, only the strings from Bce ke 3amyCTUTh TECTHPOBaHUE
initializing and loading sections while for other types of files, it scans the
entire file

Discards symbols from object files

Contains routines used by various GNU programs, including getopt,
obstack, strerror, strtol, and strtoul

The Binary File Descriptor library

A library for dealing with opcodes—the «readable text» versions of
instructions for the processor; it is used for building utilities like objdump.
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6.14. GMP-5.1.1

The GMP package contains math libraries. These have useful functions for arbitrary
precision arithmetic.

IIpuoau3urensHoe 1.2 SBU
BpeMsi COOPKH:

Tpeobyer 50 MB
CBOOOJHOr0 MecTa

Ha THCKe:

6.14.1. YcTanoBkKa GMP

3aMmeuyaHHue

If you are building for 32-bit x86, but you have a CPU which is capable of running
64-bit code and you have specified CFLAGS in the environment, the configure script
will attempt to configure for 64-bits and fail. Avoid this by invoking the configure
command below with

ABl =32 ./configure ...

I[TogroroBuM GMP K KOMIUISAIINN:
./configure --prefix=/usr --enable-cxx

The meaning of the new configure options:

- - enabl e- cxx
This parameter enables C++ support

CkoMIIuImupyeM makerT:

make

1 BazxHo

The test suite for GMP in this section is considered critical. Do not skip it under
any circumstances.

Test the results:
make check 2>&1 | tee gmp-check-log

Ensure that all 184 tests in the test suite passed. Check the results by issuing the following
command:

awk '/tests passed/{total+=$2} ; END{print total}' gmp-check-log
YcTaHOBUM I1aKeT:

make install

If desired, install the documentation:

mkdir -v /usr/share/doc/gmp-5.1.1
cp -v doc/{isa_abi headache, configuration} doc/*.html \
/usr/share/doc/gmp-5.1.1
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6.14.2. Comepxumoe GMP

Installed Libraries: libgmp.{a,so}, libgmpxx.{a,so}, and libmp.{a,so}
YcTaHOB/IEHHBIH /usr/share/doc/gmp-5.1.1
KaTaJIor:

KparTrkoe onucanue

libgmp Contains precision math functions.
libgmpxx Contains C++ precision math functions.
Libmp Contains the Berkeley MP math functions.
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6.15. MPFR-3.1.1

The MPFR package contains functions for multiple precision math.

IIpuoausurensnoe 0.8 SBU
BpeMsi COOPKH:

Tpeobyer 27 MB
CBOOOTHOT O MecTa

Ha JHCKe:

6.15.1. Installation of MPFR
Prepare MPFR for compilation:

./configure --prefix=/usr \
--enable-thread-safe \
--docdir=/usr/share/doc/mpfr-3.1.1

Compile the package:

make

1 BazxxHo

The test suite for MPFR in this section is considered critical. Do not skip it under
any circumstances.

Test the results and ensure that all tests passed:
make check

YcTaHOBUM I1aKeT:

make install

Install the documentation:

make html
make install-html

6.15.2. Comepxumoe MPFR

Installed Libraries: libmpfr.{a,so}
YcTaHOBIEHHBIH /usr/share/doc/mpfr-3.1.1
KaTaJior:

KpaTrkoe onucanue

libmpfr Contains multiple-precision math functions.
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6.16. MPC-1.0.1

The MPC package contains a library for the arithmetic of complex numbers with
arbitrarily high precision and correct rounding of the result.

IIpuoausurensnoe 0.4 SBU
BpeMsi COOPKH:

TpeOyeT 10.2 MB
CBOOOIHOI 0O MecCTa

Ha THCKe:

6.16.1. YcTanoBka MPC

I[TogroroBuM MPC K KOMOUISIIUHN:

./configure --prefix=/usr

CkoMIunupyeM makert:

make

YT0ORI 3allyCTUThb TECTUPOBAHMWE IIaKE€Ta, BEIIIOJTHUTE:

make check

YcTaHOBUM IIaKeT:

make install

6.16.2. Cogepxxumoe MPC

Installed Libraries: libmpc.{a,so}

KpaTKoe OITNCaHHue

libmpc Contains complex math functions
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6.17. GCC-4.7.2

The GCC package contains the GNU compiler collection, which includes Bce ke 3aniyCTUTh
tectupoBanue C and C++ compilers.

IIpuou3urensHoe 53.5 SBU
BpeMsi COOpKH:

Tpeobyer 2.0 GB
CBOOOJTHOr0 MecTa

Ha JHUCKe:

6.17.1. YcTramoBka GCC

Apply a sed substitution that will suppress the installation of libiberty.a. The version
of libiberty.a provided by Binutils will be used instead:

sed -i 's/install_to $(INSTALL DEST) //' libiberty/Makefile.in
Again, do not build the .info files. They are broken with the current version of makeinfo.
sed -i 's/BUILD_INFO=info/BUILD INFO=/' gcc/configure

As in Paspgen 5.9, «GCC-4.7.2 - lllar 2», apply the following sed to force the build to use
the -fomit-frame-pointer compiler flag in order to ensure consistent compiler builds:

case "uname -m  in
i?86) sed -i 's/~T_CFLAGS =$/& -fomit-frame-pointer/' gcc/Makefile.in ;;
esac

Also fix an error in one of the check Makefiles:
sed -i -e /autogen/d -e /check.sh/d fixincludes/Makefile.in

The GCC documentation recommends building GCC outside of the source directory in a
dedicated build directory:

mkdir -v ../gcc-build
cd ../gcc-build

I[TogroroBum GCC K KOMIINJISIIINU:

../gcc-4.7.2/configure --prefix=/usr
--libexecdir=/usr/lib
--enable-shared
--enable-threads=posix
--enable-__cxa_atexit
--enable-clocale=gnu
--enable-languages=c, c++
--disable-multilib
--disable-bootstrap
--with-system-zlib

s

Note that for other languages, there are some prerequisites that are not available. See
the BLFS Book for instructions on how to build all the GCC supported languages.
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The meaning of the new configure option:

--With-systemzlib
This switch tells GCC to link to the system installed copy of the Zlib library, rather
than its own internal copy.

3aMegyaHHue

There is an optional argument to configure, - -enable-1to, that can be used to
allow gcc to do do "link time optimization" if specified. No packages in LFS or
BLFS currently use this capability.

To use this feature, it must also be enabled in binutils.

Compile the package:

make

1 BazxHo

In this section, the test suite for GCC is considered critical. Do not skip it under
any circumstance.

One set of tests in the GCC test suite is known to exhaust the stack, so increase the stack
size prior to running the tests:

ulimit -s 32768

Test the results, but do not stop at errors:

make -k check

To receive a summary of the test suite results, run:

../gcc-4.7.2/contrib/test_summary

For only the summaries, pipe the output through grep -A7 Summ.

Results can be compared with those located at http://www.linuxfromscratch.org/Ifs/build-
logs/7.3/ and http://gcc.gnu.org/ml/gcc-testresults/.

A few unexpected failures cannot always be avoided. The GCC developers are usually
aware of these issues, but have not resolved them yet. In particular, the Libmudflap tests
are known to be particularly problematic as a result of a bug in GCC (http://gcc.gnu.org/
bugzilla/show bug.cgi?id=20003). Unless the test results are vastly different from those
at the above URL, it is safe to continue.

YcTaHOBUM IIAKET:

make install

Some packages expect the C preprocessor to be installed in the /1ib directory. To support
those packages, create this symlink:

ln -sv ../usr/bin/cpp /lib
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Many packages use the name cc to call the C compiler. To satisfy those packages, create
a symlink:

1n -sv gcc /usr/bin/cc

Now that our final toolchain is in place, it is important to again ensure that compiling and
linking will work as expected. We do this by performing Bce ke 3anyCTUTh TECTUPOBaHUE
same sanity checks as we did earlier in the chapter:

echo 'main(){}' > dummy.c
cc dummy.c -v -Wl,--verbose &> dummy.log
readelf -1 a.out | grep ': /lib'

If everything is working correctly, there should be no errors, and the output of the last
command will be (allowing for platform-specific differences in dynamic linker name):

[Requesting program interpreter: /lib/ld-1linux.so0.2]
Now make sure that we're setup to use the correct startfiles:
grep -o '/usr/lib.*/crt[1lin].*succeeded’ dummy.log

If everything is working correctly, there should be no errors, and the output of the last
command will be:

/usr/lib/gcc/i686-pc-linux-gnu/4.7.2/../../../crtl.o succeeded
/usr/lib/gcc/i686-pc-linux-gnu/4.7.2/../../../crti.o succeeded
/usr/lib/gcc/i686-pc-linux-gnu/4.7.2/../../../crtn.o succeeded

Depending on your machine architecture, the above may differ slightly, the difference
usually being the name of the directory after /usr/lib/gcc. If your machine is a 64-bit
system, you may also see a directory named 1ib64 towards the end of the string. The
important thing to look for here is that gcc has found all three crt*.o files under the /
usr/lib directory.

Verify that the compiler is searching for the correct header files:
grep -B4 '~ /usr/include' dummy.log
This command should return successfully with the following output:

#include <...> search starts here:
/usr/lib/gcc/i686-pc-linux-gnu/4.7.2/include
/usr/local/include
/usr/lib/gcc/i686-pc-linux-gnu/4.7.2/include-fixed
/usr/include

Again, note that the directory named after your target triplet may be different than the
above, depending on your architecture.

JaMeuaHHue

As of version 4.3.0, GCC now unconditionally installs the limits.h file into the
private include- fixed directory, and that directory is required to be in place.
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Next, verify that the new linker is being used with the correct search paths:
grep 'SEARCH.*/usr/lib' dummy.log |[sed 's|; |\n]|g’

If everything is working correctly, there should be no errors, and the output of the last
command (allowing for platform-specific target triplets) will be:

SEARCH DIR("/usr/i686-pc-linux-gnu/lib")
SEARCH DIR("/usr/local/lib")

SEARCH DIR("/1lib")

SEARCH DIR("/usr/lib");

A 64-bit system may see a few more directories. For example, here is the output from an
x86_64 machine:

SEARCH DIR("/usr/x86 64-unknown-linux-gnu/lib64")
SEARCH DIR("/usr/local/lib64")

SEARCH DIR("/1ib64")

SEARCH DIR("/usr/1ib64")

SEARCH DIR("/usr/x86 64-unknown-linux-gnu/lib")
SEARCH DIR("/usr/local/lib")

SEARCH DIR("/1lib")

SEARCH DIR("/usr/lib");

Next make sure that we're using the correct libc:
grep "/lib.*/libc.so0.6 " dummy.log

If everything is working correctly, there should be no errors, and the output of the last
command (allowing for a lib64 directory on 64-bit hosts) will be:

attempt to open /lib/libc.so0.6 succeeded
Lastly, make sure GCC is using the correct dynamic linker:
grep found dummy.log

If everything is working correctly, there should be no errors, and the output of the last
command will be (allowing for platform-specific differences in dynamic linker name and
a lib64 directory on 64-bit hosts):

found ld-linux.so.2 at /lib/1d-linux.so0.2

If the output does not appear as shown above or is not received at all, then something
is seriously wrong. Investigate and retrace the steps to find out where the problem is
and correct it. The most likely reason is that something went wrong with the specs file
adjustment. Any issues will need to be resolved before continuing on with the process.

Once everything is working correctly, clean up the test files:
rm -v dummy.c a.out dummy.log
Finally, move a misplaced file:

mkdir -pv /usr/share/gdb/auto-load/usr/lib
mv -v /usr/lib/*gdb.py /usr/share/gdb/auto-load/usr/lib
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6.17.2. Comepxumoe GCC

YcTraHOB/I€eHHBIE c++, cc (link to gcc), cpp, g++, gcc, gcc-ar, gcc-nm, gcc-ranlib,

IIPOrpaMMB5bI: gccbug, and gcov

YcTraHOB/I€eHHBIE libgcc.a, libgcc eh.a, libgcc s.so, libgcov.a, libgomp.

OMO/IMOTEeKH: {a,so0}, liblto plugin.so, libmudflap.{a,so}, libmudflapth.{a,so},
libquadmath.{a,so}, libssp.{a,so}, libssp nonshared.a, libstdc+
+.{a,so} and libsupc++.a

YcTraHoB/I€HHBIE /usr/include/c++, /usr/lib/gcc, /usr/share/gcc-4.7.2

KaTaJIoTu:

KparTrkoe onucanue

c++
CC

cpp

g++
gcc
gcc-ar

gcc-nm

gcc-ranlib

gccbug
gcov

libgcc
libgcov

libgomp

liblto plugin

libmudflap

libquadmath

libssp

libstdc++
libsupc++

The C++ compiler
The C compiler

The C preprocessor; it is used by the compiler to expand the #include,
#define, and similar statements in the source files

The C++ compiler
The C compiler

A wrapper around ar that adds a plugin to the command line. This
program is only used to add "link time optization" and is not useful with
the default build options.

A wrapper around nm that adds a plugin to the command line. This
program is only used to add "link time optization" and is not useful with
the default build options.

A wrapper around ranlib that adds a plugin to the command line. This
program is only used to add "link time optization" and is not useful with
the default build options.

A shell script used to help create useful bug reports

A coverage testing tool; it is used to analyze programs to determine
where optimizations will have the most effect

Contains run-time support for gcc

This library is linked in to a program when GCC is instructed to enable
profiling

GNU implementation of the OpenMP API for multi-platform shared-
memory parallel programming in C/C++ and Fortran

GCC's Link Time Optimization (LTO) plugin allows GCC to perform
optimizations across compilation units.

Contains routines that support GCC's bounds checking functionality
GCC Quad Precision Math Library API

Contains routines supporting GCC's stack-smashing protection
functionality

The standard C++ library
Provides supporting routines for the C++ programming language
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6.18. Sed-4.2.2

The Sed package contains a stream editor.

IIpuoausurensnoe 0.2 SBU
BpeMsi COOPKH:

Tpeobyer 6.7 MB
CBOOOTHOT O MecTa

Ha JHCKe:

6.18.1. YcTranoBKa Sed

[TogroroBuM Sed K KOMIHUJISIIIUHA:

./configure --prefix=/usr --bindir=/bin --htmldir=/usr/share/doc/sed-4.2.2

The meaning of the new configure option:

--htmdir
This sets the directory where the HTML documentation will be installed to.

CkoMIunupyeM makert:

make

Generate the HTML documentation:

make html

YT0o0OBI 3allyCTUTh TECTUPOBAHHKE IIAKETA, BEIIIOTTHUTE:

make check

YcTaHOBUM IIAKET:

make install

Install the HTML documentation:

make -C doc install-html

6.18.2. Cogepxkumoe Sed

YcranoBieHHast sed

nporpaMma:

YcTraHOB/IIEHHBIN Jusr/share/doc/sed-4.2.2
KaTaJior:

Kparkoe onucanue

sed Filters and transforms text files in a single pass
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6.19. Bzip2-1.0.6

The Bzip2 package contains programs for compressing and decompressing files.
Compressing text files with bzip2 yields a much better compression percentage than with
the traditional gzip.

IIpuou3urenbHoe MeHee 0.1 SBU
BpeMsi COOPKH:

Tpeobyer 6.9 MB
CBOOOJHOr0 MecTa

Ha THCKe:

6.19.1. YcraHoBKa Bzip2

[Tpumenum matyd that will install the documentation for this package:
patch -Npl -i ../bzip2-1.0.6-install _docs-1.patch

The following command ensures installation of symbolic links are relative:
sed -i 's@\(ln -s -f \)$(PREFIX)/bin/@\1@' Makefile

Ensure the man pages are installed into the correct location:

sed -i "s@(PREFIX)/man@(PREFIX)/share/man@g" Makefile
[TogroroBuM Bzip2 kK kommunsiyuu with:

make -f Makefile-libbz2 so
make clean

The meaning of the make parameter:

-f Makefile-libbz2 so

This will cause Bzip2 to be built using a different Makefile file, in this case the
Makefile-1ibbz2 so file, which creates a dynamic libbz2.so library and links Bce
2Ke 3alyCTUTh TecTupoBaHue Bzip?2 utilities against it.

Compile and test the package:
make

Install the programs:

make PREFIX=/usr install

Install the shared bzip2 binary into the /bin directory, make some necessary symbolic
links, and clean up:

cp -v bzip2-shared /bin/bzip2

cp -av libbz2.so* /1lib

ln -sv ../../lib/libbz2.s0.1.0 /usr/lib/1libbz2.so
rm -v /usr/bin/{bunzip2,bzcat,bzip2}

1n -sv bzip2 /bin/bunzip2

1n -sv bzip2 /bin/bzcat
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6.19.2. Cogepxkumoe Bzip2

YcraHoB/jIeHHbBIE bunzip2 (link to bzip2), bzcat (link to bzip2), bzcmp (link to bzdiff),

IIpPOrpaMMbI: bzdiff, bzegrep (link to bzgrep), bzfgrep (link to bzgrep), bzgrep,
bzip2, bzip2recover, bzless (link to bzmore), and bzmore

YcranoB/iIeHHBIE libbz2.{a,so}

OMO/IHOTEeKH:

YcTaHOB/IEHHBIH /usr/share/doc/bzip2-1.0.6

KaTaJior:

KparTrkoe onucanue

bunzip?2
bzcat
bzcmp
bzdiff
bzegrep
bzfgrep
bzgrep
bzip2

bzip2recover
bzless
bzmore
libbz2*

Decompresses bzipped files
Decompresses to standard output
Runs cmp on bzipped files

Runs diff on bzipped files

Runs egrep on bzipped files
Runs fgrep on bzipped files

Runs grep on bzipped files

Compresses files using the Burrows-Wheeler block sorting text
compression algorithm with Huffman coding; the compression rate is
better than that achieved by more conventional compressors using
«Lempel-Ziv» algorithms, like gzip

Tries to recover data from damaged bzipped files
Runs less on bzipped files
Runs more on bzipped files

The library implementing lossless, block-sorting data compression, using
the Burrows-Wheeler algorithm
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6.20. Pkg-config-0.28

The pkg-config package contains a tool for passing the include path and/or library paths
to build tools during the configure and make file execution.

IIpuoausurensnoe 0.4 SBU
BpeMsi COOPKH:
TpeOyeT 31 MB
CBOOOTHOTO MecTa
Ha JHCKe:
6.20.1. YcranoBka Pkg-config

Prepare Pkg-config for compilation:

./configure --prefix=/usr \
--with-internal-glib \
--disable-host-tool \
--docdir=/usr/share/doc/pkg-config-0.28

The meaning of the new configure options:

--with-internal-glib
This will allow pkg-config to use it's internal version of glib because an external
version is not available in LFS.

- -di sabl e- host -t ool
This option disables the creation of an undesired hard link to the pkg-config program.

Compile the package:
make

To test the results, issue:
make check

Install the package:

make install

6.20.2. Contents of Pkg-config

Installed program: pkg-config
Installed directory: /usr/share/doc/pkg-config-0.28

KpaTKOG OITNCaHHue

pkg-config returns meta information for the specified library or package.
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6.21. Ncurses-5.9

The Ncurses package contains libraries for terminal-independent handling of character
screens.

IIpuoau3urensHoe 0.6 SBU
BpeMsi COOPKH:

Tpeobyer 40 MB
CBOOOOHOIO MecTa
Ha OHUCKe:

6.21.1. YcranoBka Ncurses
Prepare Ncurses for compilation:

./configure --prefix=/usr \
--mandir=/usr/share/man \
--with-shared \
--without-debug \
--enable-pc-files \
--enable-widec

The meaning of the configure option:

--enabl e-w dec

This switch causes wide-character libraries (e.g., libncursesw.s0.5.9) to be built
instead of normal ones (e.g., libncurses.so0.5.9). These wide-character libraries
are usable in both multibyte and traditional 8-bit locales, while normal libraries
work properly only in 8-bit locales. Wide-character and normal libraries are source-
compatible, but not binary-compatible.

--enabl e-pc-files
This switch generates and installs .pc files for pkg-config.

CKOMIIMITUPYEM ITaKeT:
make

This package has a test suite, but it can only be run after the package has been installed.
The tests reside in the test/ directory. See the README file in that directory for further
details.

YcTraHoBUM Iakert:

make install

Move the shared libraries to the /1ib directory, where they are expected to reside:
mv -v /usr/lib/libncursesw.so.5* /1lib

Because the libraries have been moved, one symlink points to a non-existent file. Recreate
it:

ln -sfv ../../lib/libncursesw.so.5 /usr/lib/libncursesw.so
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Many applications still expect the linker to be able to find non-wide-character Ncurses
libraries. Trick such applications into linking with wide-character libraries by means of
symlinks and linker scripts:

for 1ib in ncurses form panel menu ; do

rm -vf /usr/lib/1ib${lib}.so

echo "INPUT(-1${lib}w)" > /usr/lib/1lib${lib}.so

ln -sfv lib${lib}w.a /usr/lib/1ib${lib}.a

ln -sfv ${lib}w.pc /usr/lib/pkgconfig/${lib}.pc
done

1n -sfv libncurses++w.a /usr/lib/libncurses++.a

Finally, make sure that old applications that look for -lcurses at build time are still
buildable:

rm -vf /usr/lib/libcursesw.so
echo "INPUT(-lncursesw)" > /usr/lib/libcursesw.so
1n -sfv libncurses.so /usr/lib/libcurses.so
1n -sfv libncursesw.a /usr/lib/libcursesw.a
1n -sfv libncurses.a /usr/lib/libcurses.a

If desired, install the Ncurses documentation:

mkdir -v /usr/share/doc/ncurses-5.9
cp -v -R doc/* /usr/share/doc/ncurses-5.9

JaMeuaHHue

The instructions above don't create non-wide-character Ncurses libraries since no
package installed by compiling from sources would link against them at runtime.
If you must have such libraries because of some binary-only application or to be
compliant with LSB, build the package again with the following commands:

make distclean

./configure --prefix=/usr \
--with-shared \
--without-normal \
--without-debug \
--without-cxx-binding

make sources libs

cp -av lib/lib*.so0.5* /usr/lib

6.21.2. Cogepxumoe Ncurses

YcraHoB/1eHHBIE captoinfo (link to tic), clear, infocmp, infotocap (link to tic),
IIPOrpaMMB5bI: ncurseswb-config, reset (link to tset), tabs, tic, toe, tput, and tset
YcraHoB/I€eHHBIE libcursesw.{a,so} (symlink and linker script to libncursesw.
OMO/IMOTEeKH: {a,so0}), libformw.{a,so}, libmenuw.{a,so}, libncurses++w.a,

libncursesw.{a,so}, libpanelw.{a,so} and their non-wide-

character counterparts without "w" in the library names.
YcTaHOB/I€eHHBIE /usr/share/tabset, /usr/share/terminfo, /usr/share/doc/ncurses-5.9
KaTaJIOTH:
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KpaTrkoe onucanue

captoinfo
clear
infocmp
infotocap

ncurseswbh-
config

reset
tabs
tic

toe

tput

tset
libcurses
libncurses

libform
libmenu
libpanel

Converts a termcap description into a terminfo description
Clears the screen, if possible

Compares or prints out terminfo descriptions

Converts a terminfo description into a termcap description
Provides configuration information for ncurses

Reinitializes a terminal to its default values
Clears and sets tab stops on a terminal

The terminfo entry-description compiler that translates a terminfo
file from source format into the binary format needed for the
ncurses library routines. A terminfo file contains information on the
capabilities of a certain terminal

Lists all available terminal types, giving the primary name and
description for each

Makes the values of terminal-dependent capabilities available to Bce
XKe 3anycTuth TectupoBaHue shell; it can also be used to reset or
initialize a terminal or report its long name

Can be used to initialize terminals
A link to libncurses

Contains functions to display text in many complex ways on a
terminal screen; a good example of the use of these functions is the
menu displayed during the kernel's make menuconfig

Contains functions to implement forms
Contains functions to implement menus
Contains functions to implement panels
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6.22. Util-linux-2.22.2

The Util-linux package contains miscellaneous utility programs. Among them are utilities
for handling file systems, consoles, partitions, and messages.

IIpuoausurensnoe 0.7 SBU
BpeMsi COOPKH:

TpeOyeT 83 MB
CBOOOIHOT O MecCTa
Ha THCKe:

6.22.1. FHS compliance notes

The FHS recommends using the /var/lib/hwclock directory instead of the usual /
etc directory as the location for the adjtime file. To make the hwclock program FHS-
compliant, run the following:

sed -i -e 's@etc/adjtime@var/lib/hwclock/adjtime@g’ \
$(grep -rl '/etc/adjtime' .)

mkdir -pv /var/lib/hwclock

6.22.2. Installation of Util-linux

./configure --disable-su --disable-sulogin --disable-login
The meaning of the configure option:

--di sabl e-*

These switches disable building su, sulogin, and login. They duplicate the
same programs provided by Paspmen 6.26, «Shadow-4.1.5.1» and Pa3men 6.58,
«Sysvinit-2.88dsf». They also require Linux-PAM which is not available in LFS.

CKOMITUIIUPYEM ITaKeT:
make

This package does not come with a test suite.

YCcTaHOBUM IIAKET:

make install
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6.22.3. Cogepxkumoe Util-linux
YcTraHOB/I€eHHBIE addpart, agetty, blkid, blockdev, cal, cfdisk, chcpu, chrt, col,

IPOTrpaMMbI:

colcrt, colrm, column, ctrlaltdel, cytune, delpart, dmesg, eject,
fallocate, fdformat, fdisk, findfs, findmnt, flock, fsck, fsck.cramfs,
fsck.minix, fsfreeze, fstrim, getopt, hexdump, hwclock, i386,
ionice, ipcmk, ipcrm, ipcs, isosize, ldattach, linux32, linux64,
logger, look, losetup, lIsblk, lscpu, Islocks, mcookie, mkfs,
mkfs.bfs, mkfs.cramfs, mkfs.minix, mkswap, more, mount,
mountpoint, namei, partx, pg, pivot root, prlimit, raw, readprofile,
rename, renice, resizepart, rev, rtcwake, script, scriptreplay,
setarch, setsid, setterm, sfdisk, swaplabel, swapoff (link to
swapon), swapon, switch root, tailf, taskset, tunelp, ul, umount,
unshare, utmpdump, uuidd, uuidgen, wall, wdctl, whereis, wipefs,

and x86 64
YcranoB/jIeHHBIE libblkid.{a,so}, libmount.{a,so}, libuuid.{a,so}
OMO/IMOTEeKH:
YcraHnoB/JIeHHBIE /usr/include/blkid, /usr/include/libmount, /usr/include/uuid, /usr/
KaTaJIOTH: share/getopt, /var/lib/hwclock

KpaTrkoe onucanue

addpart
agetty

blkid
blockdev
cal
cfdisk
chcpu
chrt

col
colcrt

colrm
column
ctrlaltdel

cytune
delpart
dmesg
eject
fallocate
fdformat
fdisk
findfs

Informs the Linux kernel of new partitions

Opens a tty port, prompts for a login name, and then invokes the login
program

A command line utility to locate and print block device attributes
Allows users to call block device ioctls from the command line
Displays a simple calendar

Manipulates the partition table of the given device

Modifies the state of CPUs

Manipulates real-time attributes of a process

Filters out reverse line feeds

Filters nroff output for terminals that lack some capabilities, such as
overstriking and half-lines

Filters out the given columns
Formats a given file into multiple columns

Sets the function of the Ctrl+Alt+Del key combination to a hard or a soft
reset

Tunes the parameters of the serial line drivers for Cyclades cards
Asks the Linux kernel to remove a partition

Dumps the kernel boot messages

Ejects removable media

Preallocates space to a file

Low-level formats a floppy disk

Manipulates the paritition table of the given device

Finds a file system by label or Universally Unique Identifier (UUID)
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findmnt

flock
fsck

fsck.cramfs

fsck.minix

fsfreeze

fstrim
getopt
hexdump
hwclock

i386
ionice
ipcmk
ipcrm
ipcs
isosize
kill
ldattach
linux32
linux64
logger
look
losetup
Isblk
Iscpu
Islocks
mcookie

mkfs
mkfs.bfs

mkfs.cramfs
mkfs.minix

mkswap
more
mount
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Is a command line interface to the libmount library for work with
mountinfo, fstab and mtab files

Acquires a file lock and then executes a command with the lock held
Is used to check, and optionally repair, file systems

Performs a consistency check on the Cramfs file system on the given
device

Performs a consistency check on the Minix file system on the given device

Is a very simple wrapper around FIFREEZE/FITHAW ioctl kernel driver
operations

Discards unused blocks on a mounted filesystem
Parses options in the given command line
Dumps the given file in hexadecimal or in another given format

Reads or sets the system's hardware clock, also called Bce ke 3anycTuth
tectupoBaHue Real-Time Clock (RTC) or Basic Input-Output System
(BIOS) clock

A symbolic link to setarch

Gets or sets the io scheduling class and priority for a program
Creates various IPC resources

Removes the given Inter-Process Communication (IPC) resource
Provides IPC status information

Reports the size of an is09660 file system

Sends signals to processes

Attaches a line discipline to a serial line

A symbolic link to setarch

A symbolic link to setarch

Enters the given message into the system log

Displays lines that begin with the given string

Sets up and controls loop devices

Lists information about all or selected block devices in a tree-like format.
Prints CPU architecture information

Lists local system locks

Generates magic cookies (128-bit random hexadecimal numbers) for
xauth

Builds a file system on a device (usually a hard disk partition)
Creates a Santa Cruz Operations (SCO) bfs file system
Creates a cramfs file system

Creates a Minix file system

Initializes the given device or file to be used as a swap area
A filter for paging through text one screen at a time

Attaches the file system on the given device to a specified directory in
the file-system tree
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mountpoint
namei
partx

pPg
pivot_root

prlimit
raw
readprofile
rename
renice
resizepart
rev
rtcwake
script
scriptreplay
setarch

setsid
setterm
sfdisk
swaplabel
swapoff
swapon

switch_root
tailf

taskset
tunelp
ul

umount
unshare
utmpdump
uuidd

uuidgen
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Checks if the directory is a mountpoint

Shows the symbolic links in the given pathnames

Tells the kernel about the presence and numbering of on-disk partitions
Displays a text file one screen full at a time

Makes the given file system the new root file system of the current
process

Get and set a process' resource limits

Bind a Linux raw character device to a block device

Reads kernel profiling information

Renames the given files, replacing a given string with another
Alters the priority of running processes

Asks the Linux kernel to resize a partition

Reverses the lines of a given file

Used to enter a system sleep state until specified wakeup time
Makes a typescript of a terminal session

Plays back typescripts using timing information

Changes reported architecture in a new program environment and sets
personality flags

Runs the given program in a new session

Sets terminal attributes

A disk partition table manipulator

Allows to change swaparea UUID and label
Disables devices and files for paging and swapping

Enables devices and files for paging and swapping and lists the devices
and files currently in use

Switches to another filesystem as the root of the mount tree

Tracks the growth of a log file. Displays the last 10 lines of a log file, then
continues displaying any new entries in the log file as they are created

Retrieves or sets a process' CPU affinity
Tunes the parameters of the line printer

A filter for translating underscores into escape sequences indicating
underlining for the terminal in use

Disconnects a file system from the system's file tree
Runs a program with some namespaces unshared from parent
Displays the content of the given login file in a more user-friendly format

A daemon used by the UUID library to generate time-based UUIDs in a
secure and guranteed-unique fashion.

Creates new UUIDs. Each new UUID can reasonably be considered
unique among all UUIDs created, on the local system and on other
systems, in the past and in the future
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wall

wdctl
whereis

wipefs
x86_64
libblkid
libmount
libuuid
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Displays the contents of a file or, by default, its standard input, on the
terminals of all currently logged in users

Shows hardware watchdog status

Reports the location of the binary, source, and man page for the given
command

Wipes a filesystem signature from a device

A symbolic link to setarch

Contains routines for device identification and token extraction
Contains routines for block device mounting and unmounting

Contains routines for generating unique identifiers for objects that may
be accessible beyond the local system
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6.23. Psmisc-22.20

The Psmisc package contains programs for displaying information about running
processes.

IIpuoausurenbHoe MeHee 0.1 SBU
BpeMsi COOPKH:

TpeoOyer 4.2 MB
CBOOOOHOT O MecCTa

Ha JHCKe:

6.23.1. YcraHoBKa Psmisc
I[ToogroroBuM Psmisc K KOMOUIAIIUH:
./configure --prefix=/usr
CkoMIunupyeM makert:
make

This package does not come with a test suite.

YcraHoBUM makert:

make install

Finally, move the killall and fuser programs to the location specified by the FHS:
mv -v /usr/bin/fuser /bin

mv -v /usr/bin/killall /bin

6.23.2. Cogepkumoe Psmisc

YcraHOB/I€eHHBIE fuser, killall, peekfd, prtstat, pstree, and pstree.x11 (link to
IIpOrpaMMbI: pstree)

KpaTKOG OITNCaHHue

fuser Reports the Process IDs (PIDs) of processes that use the given files or file
systems

killall Kills processes by name; it sends a signal to all processes running any of
the given commands

peekfd Peek at file descriptors of a running process, given its PID

prtstat Prints information about a process

pstree Displays running processes as a tree

pstree.x11 Same as pstree, except that it waits for confirmation before exiting
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6.24. Procps-ng-3.3.6

The Procps-ng package contains programs for monitoring processes.

IIpudausurenbuoe 0.2 SBU
BpeMsi COOPKH:

TpeOyet 13 MB
CBOOOOHOT O MecCTa

Ha JHUCKe:

6.24.1. Installation of Procps-ng
Now prepare procps-ng for compilation:

./configure --prefix=/usr
--exec-prefix=
--libdir=/usr/lib
--docdir=/usr/share/doc/procps-ng-3.3.6
--disable-static
--disable-skill
--disable-kill

s

The meaning of the configure options:

- -di sabl e-ski |
This switch disables the obsolete and unportable skill and snice commands.
--di sabl e-ki | |

This switch disables building the kill command that was installed in the util-linux
package.

Compile the package:
make

The test suite needs some custom modifications for LFS. The which command is not
available, the pmap test does not match a newline character in two tests, and the slabtop
test may return more than 999,999 objects. To run the test suite, run the following
commands:

pushd testsuite
sed -1 -e 's|exec which sleep|exec echo /tools/bin/sleep|' \

-e 's|999999|&9|" config/unix.exp
sed -i -e 's|pmap_initname\\\$|pmap_initname|' pmap.test/pmap.exp
make site.exp
DEJAGNU=global-conf.exp runtest

popd

Install the package:

make install

Finally move the library to a location that can be found if /usr is not mounted.

mv -v /usr/lib/libprocps.so.* /1lib
ln -sfv ../../lib/libprocps.s0.1.1.0 /usr/lib/libprocps.so

129



Linux From Scratch - Bepcus 7.3

6.24.2. Contents of Procps-ng

Installed

free, pgrep, pkill, pmap, ps, pwdx, slabtop, sysctl, tload, top,

programs: uptime, vmstat, w, and, watch
Installed library: libprocps.so

KpaTrkoe onucanue

free

pgrep
pkill
pmap
pSs
pwdx
slabtop
sysctl
tload
top

uptime
vmstat

w
watch

libproc

Reports the amount of free and used memory (both physical and swap memory)
in the system

Looks up processes based on their name and other attributes
Signals processes based on their name and other attributes
Reports the memory map of the given process

Lists the current running processes

Reports the current working directory of a process

Displays detailed kernel slap cache information in real time
Modifies kernel parameters at run time

Prints a graph of the current system load average

Displays a list of the most CPU intensive processes; it provides an ongoing look
at processor activity in real time

Reports how long the system has been running, how many users are logged on,
and the system load averages

Reports virtual memory statistics, giving information about processes, memory,
paging, block Input/Output (I0), traps, and CPU activity

Shows which users are currently logged on, where, and since when

Runs a given command repeatedly, displaying the first screen-full of its output;
this allows a user to watch the output change over time

Contains the functions used by most programs in this package
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6.25. E2fsprogs-1.42.7

The E2fsprogs package contains the utilities for handling the ext2 file system. It also
supports the ext3 and ext4 journaling file systems.

IIpuonu3urensHoe 1.7 SBU
BpeMsi COOpPKH:

TpeOyeT 64 MB
CBOOOOHOr0O MecTa

Ha JHCKe:

6.25.1. YcranoBka E2fsprogs

The E2fsprogs documentation recommends that the package be built in a subdirectory
of the source tree:

mkdir -v build
cd build

[ToororoBuM E2fsprogs K KOMOUIALINN:

../configure --prefix=/usr
--with-root-prefix=""
--enable-elf-shlibs
--disable-1ibblkid
--disable-1libuuid
--disable-uuidd
--disable-fsck

s

The meaning of the configure options:

--wi th-root-prefix=""
Certain programs (such as the e2fsck program) are considered essential programs.
When, for example, /usr is not mounted, these programs still need to be available.
They belong in directories like /lib and /sbin. If this option is not passed to
E2fsprogs' configure, the programs are installed into the /usr directory.

--enabl e-el f-shli bs
This creates the shared libraries which some programs in this package use.

--di sabl e-*
This prevents E2fsprogs from building and installing the libuuid and libblkid
libraries, the uuidd daemon, and the fsck wrapper, as Util-Linux installed all of Bce
2Ke 3aIllyCTUTh TECTUpPOBaHuem earlier.

CkoMIunupyeM mnakert:

make

Y100k 3aNlyCTUTh TECTUPOBaHUE ITaKeTa, BEIIIOJIHUTE:
make check

One of the E2fsprogs tests will attempt to allocate 256 MB of memory. If you do not have
significantly more RAM than this, be sure to enable sufficient swap space for the test. See
Pa3pen 2.3, «Co3maHue (aiiioBoy CUCTEMEI Ha pa3faene» and Pa3nen 2.4, <KMoHTUpPOBaHUE
HOBOTO pa3nena» for details on creating and enabling swap space.
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Install the binaries, documentation, and shared libraries:

make install

Install the static libraries and headers:

make install-libs

Make the installed static libraries writable so debugging symbols can be removed later:
chmod -v u+w /usr/lib/{libcom_err,libe2p, libext2fs,libss}.a

This package installs a gzipped .info file but doesn't update the system-wide dir file.
Unzip this file and then update Bce xke 3anmycTtuth TectupoBaHue system dir file using
the following commands.

gunzip -v /usr/share/info/libext2fs.info.gz
install-info --dir-file=/usr/share/info/dir /usr/share/info/libext2fs.info

If desired, create and install some additional documentation by issuing the following
commands:

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

6.25.2. Cogepxkumoe E2fsprogs

YcTraHOB/I€eHHBIE badblocks, chattr, compile et, debugfs, dumpe?2fs, e2freefrag,

IIpPOrpaMMbI: e2fsck, eZ2image, e2initrd helper, e2label, e2undo, e4ddefrag,
filefrag, fsck.ext2, fsck.ext3, fsck.ext4, fsck.ext4dev, logsave,
Isattr, mk cmds, mke2fs, mkfs.ext2, mkfs.ext3, mkfs.ext4,
mkfs.ext4dev, mklost+found, resize2fs, and tune2fs

YcraHnoB/JIeHHBIE libcom err.{a,so}, libe2p.{a,so}, libext2fs.{a,so}, libquota.a and
OMO/IMOTEeKH: libss.{a,so}

YcTaHOB/IEHHBIH /usr/include/e2p, /usr/include/et, /usr/include/ext2fs, /usr/include/
KaTajior: quota, /usr/include/ss, /usr/share/et, /usr/share/ss

KpaTrkoe onucanue

badblocks Searches a device (usually a disk partition) for bad blocks

chattr Changes the attributes of files on an ext2 file system; it also changes
ext3 file systems, the journaling version of ext2 file systems

compile_et An error table compiler; it converts a table of error-code names and
messages into a C source file suitable for use with the com_err library

debugfs A file system debugger; it can be used to examine and change Bce xe
3alyCTUTh TecTupoBaHue state of an ext2 file system

dumpe?2fs Prints the super block and blocks group information for the file system
present on a given device

e2freefrag Reports free space fragmentation information

e2fsck Is used to check, and optionally repair ext2 file systems and ext3 file
systems

e2image Is used to save critical ext2 file system data to a file
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e2initrd_helper

e2label

e2undo

eddefrag
filefrag
fsck.ext2
fsck.ext3
fsck.ext4
fsck.ext4ddev

logsave
Isattr
mk_cmds

mke2fs

mkfs.ext2
mkfs.ext3
mkfs.ext4
mkfs.extddev

mklost+found

resize2fs
tune2fs
libcom err
libe2p
libext2fs

libquota

libss
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Prints the FS type of a given filesystem, given either a device name
or label

Displays or changes the file system label on the ext2 file system
present on a given device

Replays the undo log undo log for an ext2/ext3/ext4 filesystem found
on a device. This can be used to undo a failed operation by an
e2fsprogs program.

Online defragmenter for ext4 filesystems

Reports on how badly fragmented a particular file might be

By default checks ext?2 file systems. This is a hard link to e2fsck.
By default checks ext3 file systems. This is a hard link to e2fsck.
By default checks ext4 file systems. This is a hard link to e2fsck.

By default checks ext4 development file systems. This is a hard link
to e2fsck.

Saves the output of a command in a log file
Lists the attributes of files on a second extended file system

Converts a table of command names and help messages into a C
source file suitable for use with the libss subsystem library

Creates an ext2 or ext3 file system on Bce ke 3amycTUTh
TeCTHUpPOBaHUE given device

By default creates ext?2 file systems. This is a hard link to mke2fs.
By default creates ext3 file systems. This is a hard link to mke2fs.
By default creates ext4 file systems. This is a hard link to mke2fs.

By default creates ext4 development file systems. This is a hard link
to mke2fs.

Used to create a Llost+found directory on an ext2 file system; it pre-
allocates disk blocks to this directory to lighten the task of e2fsck

Can be used to enlarge or shrink an ext2 file system

Adjusts tunable file system parameters on an ext2 file system
The common error display routine

Used by dumpe?2fs, chattr, and Isattr

Contains routines to enable user-level programs to manipulate an
ext2 file system

Provides an interface for creating and updating quota files and ext4
superblock fields

Used by debugfs
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6.26. Shadow-4.1.5.1

The Shadow package contains programs for handling passwords in a secure way.

IIpuoau3urensHoe 0.2 SBU
BpeMsi COOPKH:

Tpebyer 42 MB
CBOOOOHOIO MecTa
Ha OHUCKe:

6.26.1. YcTanoBka Shadow

JaMeuaHHue

If you would like to enforce the use of strong passwords, refer to http:/www.
linuxfromscratch.org/blfs/view/svn/postlfs/cracklib.html for installing CrackLib
prior to building Shadow. Then add - -wi t h- 1 i bcr ack to the configure command
below.

Disable the installation of the groups program and its man pages, as Coreutils provides
a better version:

sed -i 's/groups$(EXEEXT) //' src/Makefile.in
find man -name Makefile.in -exec sed -i 's/groups\.l / /' {} \;

Instead of using the default crypt method, use the more secure SHA-512 method of
password encryption, which also allows passwords longer than 8 characters. It is also
necessary to change Bce e 3anyCTUTh TeCTUpOBaHuUe obsolete /var/spool/mail location
for user mailboxes that Shadow uses by default to the /var/mail location used currently:

sed -i -e 's@#ENCRYPT_METHOD DES@ENCRYPT METHOD SHA512@' \
-e 's@/var/spool/mail@/var/mail@' etc/login.defs

3aMmeuyaHHue

If you chose to build Shadow with Cracklib support, run the following:

sed -i 's@DICTPATH.*@DICTPATH\t/lib/cracklib/pw_dict@' \
etc/login.defs

[TogroroBuM Shadow K KOMOUJISIIUN:
./configure --sysconfdir=/etc
CKOMOUJINPYEM ITaKeT:

make

This package does not come with a test suite.
YcTraHOBUM I1AKeT:
make install
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Move a misplaced program to its proper location:

mv -v /usr/bin/passwd /bin

6.26.2. Configuring Shadow

This package contains utilities to add, modify, and delete users and groups; set and change
their passwords; and perform other administrative tasks. For a full explanation of what
password shadowing means, see the doc/HOWTO file within the unpacked source tree.
If using Shadow support, keep in mind that programs which need to verify passwords
(display managers, FTP programs, pop3 daemons, etc.) must be Shadow-compliant. That
is, they need to be able to work with shadowed passwords.

To enable shadowed passwords, run the following command:
pwconv

To enable shadowed group passwords, run:

grpconv

Shadow's stock configuration for the useradd utility has a few caveats that need some
explanation. First, the default action for the useradd utility is to create the user and a
group of the same name as the user. By default the user ID (UID) and group ID (GID)
numbers will begin with 1000. This means if you don't pass parameters to useradd, each
user will be a member of a unique group on the system. If this behaviour is undesirable,
you'll need to pass the - g parameter to useradd. The default parameters are stored in
the /etc/default/useradd file. You may need to modify two parameters in this file to
suit your particular needs.

/etc/default/useradd Parameter Explanations

GROUP=1000

This parameter sets the beginning of the group numbers used in Bce Xke 3aIyCTUTH
TecTtupoBaHue /etc/group file. You can modify it to anything you desire. Note that
useradd will never reuse a UID or GID. If the number identified in this parameter is
used, it will use the next available number after this. Note also that if you don't have a
group 1000 on your system the first time you use useradd without the - g parameter,
you'll get a message displayed on the terminal that says: useradd: unknown GID
1000. You may disregard this message and group number 1000 will be used.

CREATE_MAI L_SPOOL=yes

This parameter causes useradd to create a mailbox file for the newly created user.
useradd will make the group ownership of this file to the mail group with 0660
permissions. If you would prefer that these mailbox files are not created by useradd,
issue the following command:

sed -i 's/yes/no/' /etc/default/useradd

6.26.3. Setting the root password
Choose a password for user root and set it by running:

passwd root
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6.26.4. CogepkumMmoe Shadow

YcTraHOB/I€eHHEBIE chage, chfn, chgpasswd, chpasswd, chsh, expiry, faillog, gpasswd,

IIPOrpaMMB5bI: groupadd, groupdel, groupmems, groupmod, grpck, grpcony,
grpuncony, lastlog, login, logoutd, newgrp, newusers, nologin,
passwd, pwck, pwconv, pwunconv, sg (link to newgrp), su,
useradd, userdel, usermod, vigr (link to vipw), and vipw

YcTaHOB/IEeHHBIH /etc/default

KaTaJior:

KpaTrkoe onucanue

chage Used to change the maximum number of days between obligatory password
changes
chin Used to change a user's full name and other information

chgpasswd Used to update group passwords in batch mode
chpasswd Used to update user passwords in batch mode

chsh Used to change a user's default login shell
expiry Checks and enforces the current password expiration policy
faillog Is used to examine the log of login failures, to set a maximum number of

failures before an account is blocked, or to reset the failure count
gpasswd s used to add and delete members and administrators to groups
groupadd Creates a group with the given name
groupdel Deletes the group with the given name

groupmemsAllows a user to administer his/her own group membership list without the
requirement of super user privileges.

groupmod Is used to modify the given group's name or GID

grpck Verifies the integrity of the group files /etc/group and /etc/gshadow
grpconv  Creates or updates the shadow group file from the normal group file
grpunconv Updates /etc/group from /etc/gshadow and then deletes the latter
lastlog Reports the most recent login of all users or of a given user

login Is used by the system to let users sign on

logoutd Is a daemon used to enforce restrictions on log-on time and ports
newgrp Is used to change the current GID during a login session

newusers Is used to create or update an entire series of user accounts

nologin Displays a message that an account is not available. Designed to be used as
the default shell for accounts that have been disabled

passwd Is used to change the password for a user or group account
pwck Verifies the integrity of the password files /etc/passwd and /etc/shadow
pwconv Creates or updates the shadow password file from the normal password file

pwunconv Updates /etc/passwd from /etc/shadow and then deletes the latter

sg Executes a given command while the user's GID is set to that of the given
group
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su
useradd

userdel
usermod
vigr
vipw
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Runs a shell with substitute user and group IDs

Creates a new user with the given name, or updates the default new-user
information

Deletes the given user account

Is used to modify the given user's login name, User Identification (UID), shell,
initial group, home directory, etc.

Edits the /etc/group or /etc/gshadow files
Edits the /etc/passwd or /etc/shadow files
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6.27. Coreutils-8.21

The Coreutils package contains utilities for showing and setting the basic system
characteristics.

IIpuomu3urensHoe 3.4 SBU
BpeMsi COOpPKH:

Tpebyer 116 MB
CBOOOITHOTr0 MecTa

Ha THCKe:

6.27.1. Installation of Coreutils

POSIX requires that programs from Coreutils recognize character boundaries correctly
even in multibyte locales. The following patch fixes this non-compliance and other
internationalization-related bugs:

patch -Npl -i ../coreutils-8.21-i18n-1.patch

JaMeuaHHue

In the past, many bugs were found in this patch. When reporting new bugs to
Coreutils maintainers, please check first if they are reproducible without this
patch.

Now prepare Coreutils for compilation:

FORCE_UNSAFE_CONFIGURE=1 ./configure \
--prefix=/usr \
--libexecdir=/usr/lib \
--enable-no-install-program=kill, uptime

The meaning of the configure options:

--enabl e-no-install -progranskill, uptinme
The purpose of this switch is to prevent Coreutils from installing binaries that will be
installed by other packages later.

CkoMIuimupyeM makerT:
make

Skip down to «Install the package» if not running the test suite.

Now the test suite is ready to be run. First, run the tests that are meant to be run as
user root:

make NON_ROOT_USERNAME=nobody check-root

We're going to run the remainder of the tests as the nobody user. Certain tests, however,
require that the user be a member of more than one group. So that Bce ke 3anmycTuTh
TecTupoBaHuese tests are not skipped we'll add a temporary group and make the user
nobody a part of it:

echo "dummy:x:1000:nobody" >> /etc/group
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Fix some of the permissions so that the non-root user can compile and run the tests:
chown -Rv nobody .
Now run the tests. Make sure the PATH in the su environment includes /tools/bin.

su nobody -s /bin/bash \
-c "PATH=$PATH make RUN_EXPENSIVE TESTS=yes check"

Remove the temporary group:

sed -i '/dummy/d' /etc/group

YcTaHOoBUM akerT:

make install

Move programs to the locations specified by the FHS:

mv -v /usr/bin/{cat, chgrp, chmod, chown, cp,date,dd,df,echo} /bin
mv -v /usr/bin/{false,1ln,ls,mkdir,mknod,mv,pwd, rm} /bin

mv -v /usr/bin/{rmdir,stty,sync,true,uname,test,[} /bin

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

mv -v /usr/share/man/manl/chroot.l /usr/share/man/man8/chroot.8
sed -1 s/\"1\"/\"8\"/1 /usr/share/man/man8/chroot.8

Some of the scripts in the LFS-Bootscripts package depend on head, sleep, and nice.
As /usr may not be available during the early stages of booting, those binaries need to
be on the root partition:

mv -v /usr/bin/{head,sleep,nice} /bin

6.27.2. Cogepxkumoe Coreutils

YcTraHOB/I€eHHBIE [, base64, basename, cat, chcon, chgrp, chmod, chown, chroot,

IIpPpOrpaMMbI: 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,
mdS5sum, mkdir, mkfifo, mknod, mktemp, mv, nice, nl, nohup,
nproc, 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, and yes

YcranoBiaeHHast libstdbuf.so
OomO/IMOTeKa:

YcTaHOB/IEeHHBIN /usr/libexec/coreutils
KaTaJior:

KpaTrkoe onucanue

base64 Encodes and decodes data according to the base64 (RFC 3548)
specification
basename Strips any path and a given suffix from a file name
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cat
chcon

chgrp
chmod

chown
chroot
cksum

comm

cp
csplit

cut

date
dd

df
dir
dircolors

dirname
du

echo
env
expand
expr
factor
false

fmt
fold
groups
head
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Concatenates files to standard output
Changes security context for files and directories
Changes the group ownership of files and directories

Changes the permissions of each file to the given mode; the mode can
be either a symbolic representation of the changes to make or an octal
number representing the new permissions

Changes the user and/or group ownership of files and directories
Runs a command with the specified directory as the / directory

Prints the Cyclic Redundancy Check (CRC) checksum and the byte counts
of each specified file

Compares two sorted files, outputting in three columns the lines that are
unique and the lines that are common

Copies files

Splits a given file into several new files, separating them according to
given patterns or line numbers and outputting the byte count of each new
file

Prints sections of lines, selecting the parts according to given fields or
positions

Displays the current time in the given format, or sets the system date

Copies a file using the given block size and count, while optionally
performing conversions on it

Reports the amount of disk space available (and used) on all mounted file
systems, or only on the file systems holding the selected files

Lists the contents of each given directory (the same as Bce ke 3anyCTUTh
TecTupoBaHue Is command)

Outputs commands to set the LS COLOR environment variable to change
the color scheme used by Is

Strips the non-directory suffix from a file name

Reports the amount of disk space used by the current directory, by each
of the given directories (including all subdirectories) or by each of the
given files

Displays the given strings

Runs a command in a modified environment

Converts tabs to spaces

Evaluates expressions

Prints the prime factors of all specified integer numbers

Does nothing, unsuccessfully; it always exits with a status code indicating
failure

Reformats the paragraphs in the given files

Wraps the lines in the given files

Reports a user's group memberships

Prints the first ten lines (or the given number of lines) of each given file
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hostid
id

install

join

link

In
logname
Is
md5sum
mkdir
mkfifo

mknod

mktemp
mv

nice

nl
nohup

nproc
od
paste

pathchk
pinky

pr
printenv
printf

ptx

pwd
readlink
realpath
rm
rmdir
runcon
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Reports the numeric identifier (in hexadecimal) of the host

Reports the effective user ID, group ID, and group memberships of the
current user or specified user

Copies files while setting their permission modes and, if possible, their
owner and group

Joins the lines that have identical join fields from two separate files
Creates a hard link with the given name to a file

Makes hard links or soft (symbolic) links between files

Reports the current user's login name

Lists the contents of each given directory

Reports or checks Message Digest 5 (MD5) checksums

Creates directories with the given names

Creates First-In, First-Outs (FIFOs), a «<named pipe» in UNIX parlance,
with the given names

Creates device nodes with the given names; a device node is a character
special file, a block special file, or a FIFO

Creates temporary files in a secure manner; it is used in scripts
Moves or renames files or directories

Runs a program with modified scheduling priority

Numbers the lines from the given files

Runs a command immune to hangups, with its output redirected to a log
file

Prints the number of processing units available to a process
Dumps files in octal and other formats

Merges the given files, joining sequentially corresponding lines side by
side, separated by tab characters

Checks if file names are valid or portable

Is a lightweight finger client; it reports some information about the given
users

Paginates and columnates files for printing
Prints the environment

Prints the given arguments according to the given format, much like the
C printf function

Produces a permuted index from the contents of the given files, with each
keyword in its context

Reports the name of the current working directory
Reports the value of the given symbolic link

Prints the resolved path

Removes files or directories

Removes directories if they are empty

Runs a command with specified security context
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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
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Prints a sequence of numbers within a given range and with a given
increment

Prints or checks 160-bit Secure Hash Algorithm 1 (SHA1) checksums
Prints or checks 224-bit Secure Hash Algorithm checksums
Prints or checks 256-bit Secure Hash Algorithm checksums
Prints or checks 384-bit Secure Hash Algorithm checksums
Prints or checks 512-bit Secure Hash Algorithm checksums

Overwrites the given files repeatedly with complex patterns, making it
difficult to recover the data

Shuffles lines of text

Pauses for the given amount of time

Sorts the lines from the given files

Splits the given file into pieces, by size or by number of lines
Displays file or filesystem status

Runs commands with altered buffering operations for its standard
streams

Sets or reports terminal line settings
Prints checksum and block counts for each given file

Flushes file system buffers; it forces changed blocks to disk and updates
the super block

Concatenates the given files in reverse
Prints the last ten lines (or the given number of lines) of each given file

Reads from standard input while writing both to standard output and to
the given files

Compares values and checks file types
Runs a command with a time limit

Changes file timestamps, setting the access and modification times of the
given files to the current time; files that do not exist are created with
zero length

Translates, squeezes, and deletes the given characters from standard
input

Does nothing, successfully; it always exits with a status code indicating
success

Shrinks or expands a file to the specified size

Performs a topological sort; it writes a completely ordered list according
to the partial ordering in a given file

Reports the file name of the terminal connected to standard input
Reports system information

Converts spaces to tabs

Discards all but one of successive identical lines

Removes the given file
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users
vdir

wC

who

whoami

yes
libstdbuf.so
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Reports the names of the users currently logged on
Is the same as Is -1

Reports the number of lines, words, and bytes for each given file, as well
as a total line when more than one file is given

Reports who is logged on

Reports the user name associated with the current effective user ID
Repeatedly outputs «y» or a given string until killed

Library used by stdbuf
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6.28. Iana-Etc-2.30

The Tana-Etc package provides data for network services and protocols.

IIpuoausurenbHoe MeHee 0.1 SBU
BpeMsi COOPKH:
TpeOyeT 2.2 MB
CBOOOIHOT 0O MecCTa
Ha THCKe:

6.28.1. YcranoBka lana-Etc

The following command converts the raw data provided by IANA into the correct formats
for the /etc/protocols and /etc/services data files:

make
This package does not come with a test suite.
YcTaHoBUM makert:

make install

6.28.2. Cogepxumoe Iana-Etc

Installed files: /etc/protocols and /etc/services

KpaTkoe onucanue

/etc/ Describes the various DARPA Internet protocols that are available from
protocols the TCP/IP subsystem

/etc/services Provides a mapping between friendly textual names for internet
services, and their underlying assigned port numbers and protocol

types
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6.29. M4-1.4.16

The M4 package contains a macro processor.

IIpuoausurensnoe 0.4 SBU
BpeMsi COOPKH:

TpeOyeT 26.6 MB
CBOOOIHOT 0O MecCTa

Ha THCKe:

6.29.1. Installation of M4
Fix an incompatibility between this package and Glibc-2.17:
sed -1 -e '/gets 1is a/d' lib/stdio.in.h
Prepare M4 for compilation:
./configure --prefix=/usr
Compile the package:
make
To test the results, first fix a test program and then run the test programs:

sed -i -e '41s/ENOENT/& || errno == EINVAL/' tests/test-readlink.h
make check

Install the package:

make install

6.29.2. Comgepxumoe M4

YcraHoB/1eHHas m4
ImporpaMma:

KpaTrkoe onucanue

m4 copies the given files while expanding the macros that they contain. These
macros are either built-in or user-defined and can take any number of arguments.
Besides performing macro expansion, m4 has built-in functions for including named
files, running Unix commands, performing integer arithmetic, manipulating text,
recursion, etc. The m4 program can be used either as a front-end to a compiler or
as a macro processor in its own right.
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6.30. Bison-2.7

The Bison package contains a parser generator.

IIpuoau3urensnoe 1.3 SBU
BpeMsi COOPKH:

TpeOyeT

34 MB

CBOﬁOJIHOI‘O MecCTa
Ha OJHCKe:

6.30.1. YcTaHoBKa Bison

I[ToogroroBum Bison K KOMOUISIIUN:

./configure --prefix=/usr

The configure system causes Bison to be built without support for internationalization of
error messages if a bison program is not already in $PATH. The following addition will
correct this:

echo '#define YYENABLE_NLS 1' >> lib/config.h

CroMOuimupyeM IakerT:

make

To test the results (about 0.5 SBU), issue:

make check

YcTaHOBUM IIAKET:

make install

6.30.2. Cogepxumoe Bison
YcTraHOB/I€eHHEBIE bison and yacc
NporpaMMablI:
YcTraHOB/I€eHHasA liby.a
oudIHOoTEKA:
YcTaHOBIEHHBIH /usr/share/bison
KaTaJjior:
KpaTrkoe onucanue
bison Generates, from a series of rules, a program for analyzing the structure of text

yacc

liby.a

files; Bison is a replacement for Yacc (Yet Another Compiler Compiler)

A wrapper for bison, meant for programs that still call yacc instead of bison;
it calls bison with the -y option

The Yacc library containing implementations of Yacc-compatible yyerror and
main functions; this library is normally not very useful, but POSIX requires it
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6.31. Grep-2.14

The Grep package contains programs for searching through files.

IIpuoausurensnoe 0.4 SBU
BpeMsi COOPKH:

Tpeobyer 30 MB
CBOOOTHOT O MecTa

Ha JHCKe:

6.31.1. Installation of Grep

Prepare Grep for compilation:

./configure --prefix=/usr --bindir=/bin

Compile the package:

make

To test the results, issue:

make check

Install the package:

make install

6.31.2. Contents of Grep

Installed egrep, fgrep, and grep
programs:

KpaTKoe OITNCaHHue

egrep Prints lines matching an extended regular expression
fgrep Prints lines matching a list of fixed strings
grep Prints lines matching a basic regular expression
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6.32. Readline-6.2

The Readline package is a set of libraries that offers command-line editing and history
capabilities.

IIpuou3urensHoe 0.1 SBU
BpeMsi COOPKH:
TpeOyeT 17.2 MB
CBOOOJHOI0 MecTa
Ha JHUCKe:

6.32.1. YcranoBka Readline

Reinstalling Readline will cause the old libraries to be moved to <libraryname>.old. While
this is normally not a problem, in some cases it can trigger a linking bug in ldconfig. This
can be avoided by issuing the following two seds:

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

[TpumenuMm maTy to fix a known bug that has been fixed upstream:
patch -Npl -i ../readline-6.2-fixes-1.patch

I[TonroroBuM Readline K KOMIIUISIIAN:

./configure --prefix=/usr --libdir=/1lib

CkoMIunupyeM makert:

make SHLIB_LIBS=-lncurses

3HauyeHue napaMeTrpa make:

SHLI B_LI BS=-1| ncur ses
This option forces Readline to link against the libncurses (really, libncursesw)
library.

This package does not come with a test suite.

YcTaHoBUM makert:

make install

Now move the static libraries to a more appropriate location:

mv -v /lib/lib{readline,history}.a /usr/lib

Next, remove the .so files in /1ib and relink them into /usr/1lib:

rm -v /lib/lib{readline,history}.so
in -sfv ../../lib/libreadline.so.6 /usr/lib/libreadline.so
ln -sfv ../../lib/libhistory.so0.6 /usr/lib/libhistory.so

If desired, install the documentation:

mkdir -V /usr/share/doc/readline-6.2
install -v -m644 doc/*.{ps,pdf,html,dvi} \
/usr/share/doc/readline-6.2
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6.32.2. CogepkumMmoe Readline

YcranoB/iIeHHBIE libhistory.{a,so}, and libreadline.{a,so}

OMO/IMOTEeKH:

YcraHoB/IeHHbIC /usr/include/readline, /usr/share/readline, /usr/share/doc/
KaTa/JIOTH: readline-6.2

KparTrkoe onucanue

libhistory Provides a consistent user interface for recalling lines of history

libreadline Aids in the consistency of user interface across discrete programs that
need to provide a command line interface
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6.33. Bash-4.2

The Bash package contains the Bourne-Again SHell.

IIpuoau3urensnoe 1.7 SBU
BpeMsi COOPKH:

Tpebyer 45 MB
CBOOOJHOI0 MecTa

Ha JHUCKe:

6.33.1. Installation of Bash
First, apply the following patch to fix various bugs that have been addressed upstream:
patch -Npl -i ../bash-4.2-fixes-11.patch
Prepare Bash for compilation:

./configure --prefix=/usr
--bindir=/bin
--htmldir=/usr/share/doc/bash-4.2
--without-bash-malloc
--with-installed-readline

\
\
\
\

The meaning of the configure options:

--htmdir

This option designates the directory into which HTML formatted documentation will
be installed.

--with-install ed-readli ne

This option tells Bash to use the readline library that is already installed on the
system rather than using its own readline version.

CKOMHI/IJ‘II/IpyeM ITaKeT:
make

Skip down to «Install the package» if not running the test suite.

To prepare the tests, ensure that the nobody user can write to the sources tree:
chown -Rv nobody .

Now, run the tests as the nobody user:

su nobody -s /bin/bash -c "PATH=$PATH make tests"

YcTraHOBUM I1aKeT:

make install

Run the newly compiled bash program (replacing the one that is currently being
executed):

exec /bin/bash --login +h
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JaMeuaHHue

The parameters used make the bash process an interactive login shell and
continue to disable hashing so that new programs are found as they become
available.

6.33.2. CogepkumMmoe Bash

YcraHoB/1eHHbBIE bash, bashbug, and sh (link to bash)
IIPOrpaMMBbI:

YcTaHOB/IEHHBIN /usr/share/doc/bash-4.2

KaTaJIor:

KparTrkoe onucanue

bash A widely-used command interpreter; it performs many types of expansions and
substitutions on a given command line before executing it, thus making this
interpreter a powerful tool

bashbug A shell script to help the user compose and mail standard formatted bug reports
concerning bash

sh A symlink to the bash program; when invoked as sh, bash tries to mimic
the startup behavior of historical versions of sh as closely as possible, while
conforming to the POSIX standard as well
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6.34. Libtool-2.4.2

The Libtool package contains the GNU generic library support script. It wraps the
complexity of using shared libraries in a consistent, portable interface.

IIpuoausurensnoe 3.0 SBU
BpeMsi COOPKH:

TpeoOyer 37 MB
CBOOOTHOTO MecTa

Ha JHCKe:

6.34.1. YcranoBka Libtool
I[TogroroBuMm Libtool Kk KoMIIUIAIIUN:
./configure --prefix=/usr
CkoMIunupyeM makert:
make
To test the results (about 3.0 SBU), issue:
make check
YcranoBuM maxkert:

make install

6.34.2. Cogepkumoe Libtool

YcTraHoB/JIeHHBIE libtool and libtoolize

IIPOTrpaMMbI:

YcTraHoB/IeHHBIE libltdl.{a,so}

OMO/IMOTEeKH:

YcTraHoB/JIeHHBIE /usr/include/libltdl, /usr/share/libtool
KaTaJIOTH:

KpaTKOG OITNCaHHue

libtool Provides generalized library-building support services
libtoolize Provides a standard way to add libtool support to a package
libltdl Hides the various difficulties of dlopening libraries
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6.35. GDBM-1.10

The GDBM package contains the GNU Database Manager. This is a disk file format
database which stores key/data-pairs in single files. The actual data of any record being
stored is indexed by a unique key, which can be retrieved in less time than if it was stored
in a text file.

IIpuoausurensnoe 0.1 SBU
BpeMsi COOPKH:

Tpeobyer 8.5 MB
CBOOOTHOT O MecTa

Ha JHCKe:

6.35.1. YcTanoBka GDBM

I[ToogroroBuM GDBM K KOMIIUJISIIINU:

./configure --prefix=/usr --enable-1libgdbm-compat

3HayeHue nmapamerpa configure:

--enable-1libgdbm-compat
This switch enables the libgdbm compatibility library to be built, as some packages
outside of LFS may require the older DBM routines it provides.

Compile the package:

make

To test the results, issue:

make check

Install the package:

make install

6.35.2. Contents of GDBM

Installed program: testgdbm
Installed libraries: libgdbm.{so,a} and libgdbm compat.{so,a}

KpaTKOG OITNCaHHue

testgdbm Tests and modifies a GDBM database
libgdbm Contains functions to manipulate a hashed database
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6.36. Inetutils-1.9.1

The Inetutils package contains programs for basic networking.

IIpuoausurensnoe 0.4 SBU
BpeMsi COOPKH:

TpeOyeT 27 MB
CBOOOOHOIO MecTa

Ha THUCKe:

6.36.1. YcranoBka Inetutils
Fix an incompatibility between this package and Glibc-2.17
sed -i -e '/gets is a/d' lib/stdio.in.h
Prepare Inetutils for compilation:

./configure --prefix=/usr \
--libexecdir=/usr/sbhin \
--localstatedir=/var \
--disable-ifconfig \
--disable-logger \
--disable-syslogd \
--disable-whois \
--disable-servers

3HauyeHHue nmapaMmeTpoB configure:

--disable-ifconfig
This option prevents Inetutils from installing the ifconfig program, which can be used
to configure network interfaces. LFS uses ip from IPRoute2 to perform this task.

--di sabl e- | ogger
This option prevents Inetutils from installing the logger program, which is used by
scripts to pass messages to the System Log Daemon. Do not install it because Util-
linux installed a version earlier.

- - di sabl e- sysl ogd
This option prevents Inetutils from installing the System Log Daemon, which is
installed with the Sysklogd package.

- - di sabl e-whoi s
This option disables the building of the Inetutils wheois client, which is out of date.
Instructions for a better whois client are in the BLFS book.

--di sabl e-servers

This disables the installation of the various network servers included as part of the
Inetutils package. These servers are deemed not appropriate in a basic LFS system.
Some are insecure by nature and are only considered safe on trusted networks. More
information can be found at http://www.linuxfromscratch.org/blfs/view/svn/basicnet/
inetutils.html. Note that better replacements are available for many of these servers.

CKOMHI/IJ'II/IpyeM IIaKeT:

make
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YT0o0ORI 3allyCTUTh TECTHUPOBaAHHNE IIdKETa, BEIIIOJTHUTE:

make check

YcTaHOBUM IIaKeT:

make install

Move some programs so they are available if /usr is not accessible:

mv -v /usr/bin/{hostname,ping,ping6,traceroute} /bin

6.36.2. Cogepkumoe Inetutils

YcTraHoB/1€eHHBbIE ftp, hostname, ping, ping6, rcp, rexec, rlogin, rsh, talk, telnet, tftp,
IIPpOrpaMMbI: and traceroute

KparTrkoe onucanue

ftp
hostname
ping
ping6

rcp

rexec
rlogin

rsh

talk
telnet
tftp
traceroute

Is the file transfer protocol program
Reports or sets the name of the host
Sends echo-request packets and reports how long the replies take
A version of ping for IPv6 networks
Performs remote file copy

executes commands on a remote host
Performs remote login

Runs a remote shell

Is used to chat with another user

An interface to the TELNET protocol
A trivial file transfer program

Traces the route your packets take from the host you are working on to
another host on a network, showing all the intermediate hops (gateways)
along the way
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6.37. Perl-5.16.2

The Perl package contains the Practical Extraction and Report Language.

IIpuonu3urenbHoe 7.5 SBU
BpeMsi COOpPKH:

TpeoOyer 247 MB
CBOOOJHOr0 MecTa

Ha THCKe:

6.37.1. YcTamoBka Perl

First create a basic /etc/hosts file to be referenced in one of Perl's configuration files
as well as the optional test suite:

echo "127.0.0.1 localhost $(hostname)" > /etc/hosts

This version of Perl now builds the Compress::Raw::Zlib module. By default Perl will use
an internal copy of the Zlib source for the build. Issue the following command so that Perl
will use the Zlib library installed on the system:

sed -i -e "s|BUILD ZLIB\s*= True|BUILD ZLIB = False|" \
-e "s|INCLUDE\s*= ./zlib-src|INCLUDE = /usr/include|" \
-e "s|LIB\s*= ./zlib-src]|LIB = /usr/lib|" \

cpan/Compress-Raw-Zlib/config.in

To have full control over the way Perl is set up, you can remove the «-des» options from
the following command and hand-pick the way this package is built. Alternatively, use the
command exactly as below to use the defaults that Perl auto-detects:

sh Configure -des -Dprefix=/usr \
-Dvendorprefix=/usr \
-Dmanldir=/usr/share/man/manl \
-Dman3dir=/usr/share/man/man3 \
-Dpager="/usr/bin/less -isR" \
-Duseshrplib

3HauyeHue nmapameTposB configure:

- Dvendor pr ef i x=/ usr

This ensures perl knows how to tell packages where they should install their perl
modules.

- Dpager="/usr/bin/less -isR
This corrects an error in the way that perldoc invokes the less program.

- Dmanldi r =/ usr/ shar e/ man/ manl - Dman3di r =/ usr/ shar e/ man/ nran3

Since Groff is not installed yet, Configure thinks that we do not want man pages for
Perl. Issuing these parameters overrides this decision.

-Duseshrplib
Build a shared libperl needed by some perl modules.

CKOMIIUIIUPYEM ITaKeT:

make
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To test the results
make -k test
YcTaHOBUM IIaKeT:

make install
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(approximately 2.5 SBU), issue:

6.37.2. Cogepxkumoe Perl

YcraHoB/IeHHBIEC
IIPOrpaMMbI:

YcraHoB/iIeHHBIE
OMO/IMOTEeKH:
YcTaHOB/IEHHBIN
KaTaJior:

aZ2p, c2ph, config data, corelist, cpan, cpan2dist, cpanp, cpanp-
run-perl, enc2xs, find2perl, h2ph, h2xs, instmodsh, json pp,
libnetcfg, perl, perl5.16.2 (link to perl), perlbug, perldoc, perlivp,
perlthanks (link to perlbug), piconv, pl2pm, pod2html, pod2latex,
pod2man, pod2text, pod2usage, podchecker, podselect, prove,
psed (link to s2p), pstruct (link to c2ph), ptar, ptardiff, ptargrep,
s2p, shasum, splain, xsubpp, and zipdetails

Several hundred which cannot all be listed here

/usr/lib/perl5

KpaTrkoe onucanue

a2p

c2ph
config_data
corelist
cpan

cpan2dist
cpanp

cpanp-run-
perl

enc2xs

find2perl
h2ph
h2xs
instmodsh

json_pp
libnetcfg

perl

perl5.16.2
perlbug

Translates awk to Perl

Dumps C structures as generated from cc -g -S
Queries or changes configuration of Perl modules
A commandline frontend to Module::CorelList

Interact with the Comprehensive Perl Archive Network (CPAN) from
the command line

The CPANPLUS distribution creator
The CPANPLUS launcher

Perl script that is used to enable flushing of the output buffer after each
write in spawned processes

Builds a Perl extension for the Encode module from either Unicode
Character Mappings or Tcl Encoding Files

Translates find commands to Perl
Converts .h C header files to . ph Perl header files
Converts .h C header files to Perl extensions

Shell script for examining installed Perl modules, and can even create
a tarball from an installed module

Converts data between certain input and output formats
Can be used to configure the libnet Perl module

Combines some of the best features of C, sed, awk and sh into a single
swiss-army language

A hard link to perl

Used to generate bug reports about Perl, or the modules that come
with it, and mail them
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perldoc

perlivp

perlthanks
piconv
pl2pm
pod2html
pod2latex
pod2man
pod2text
pod2usage
podchecker
podselect
prove

psed
pstruct
ptar
ptardiff

ptargrep

s2p
shasum
splain
xsubpp
zipdetails
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Displays a piece of documentation in pod format that is embedded in
the Perl installation tree or in a Perl script

The Perl Installation Verification Procedure; it can be used to verify
that Perl and its libraries have been installed correctly

Used to generate thank you messages to mail to the Perl developers
A Perl version of the character encoding converter iconv

A rough tool for converting Perl4 .pl files to Perl5 . pm modules
Converts files from pod format to HTML format

Converts files from pod format to LaTeX format

Converts pod data to formatted *roff input

Converts pod data to formatted ASCII text

Prints usage messages from embedded pod docs in files

Checks the syntax of pod format documentation files

Displays selected sections of pod documentation

Command line tool for running tests against the Test::Harness module.
A Perl version of the stream editor sed

Dumps C structures as generated from cc -g -S stabs

A tar-like program written in Perl

A Perl program that compares an extracted archive with an
unextracted one

A Perl program that applies pattern matching to the contents of files
in a tar archive

Translates sed scripts to Perl

Prints or checks SHA checksums

Is used to force verbose warning diagnostics in Perl
Converts Perl XS code into C code

Displays details about the internal structure of a Zip file
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6.38. Autoconf-2.69

The Autoconf package contains programs for producing shell scripts that can
automatically configure source code.

IIpudau3urensuoe 4.5 SBU
BpeMsi COOPKH:

Tpeoyer

17.1 MB

CBOﬁOJIHOI"O MecCTa

Ha OJHCKe:

6.38.1. YcTanoBKa Autoconf

I[TogroroBumMm Autoconf K KOMIUIISIIUN:

./configure --prefix=/usr

CkoMIuiupyeM makerT:

make

YT0oOHI 3allyCTUTh TECTHUPOBaHNE IIaKeTa, BEIIIOJIHUTE:

make check

This takes a long time, about 4.7 SBUs. In addition, 6 tests are skipped that use Automake.
For full test coverage, Autoconf can be re-tested after Automake has been installed.

YcTaHOBUM IIQKET:

make install

6.38.2. Cogepkumoe Autoconf

YcTraHOB/I€eHHBIE autoconf, autoheader, autom4te, autoreconf, autoscan,
IIPOrpaMMB5bI: autoupdate, and ifnames

YcTraHOB/IIEHHBIN /usr/share/autoconf

KaTaJior:

KpaTrkoe onucanue

autoconf

autoheader

automite
autoreconf

autoscan

Produces shell scripts that automatically configure software source
code packages to adapt to many kinds of Unix-like systems. The
configuration scripts it produces are independent—running Bce Xe
3alyCTUTh TecTupoBaHuem does not require the autoconf program.

A tool for creating template files of C #define statements for configure to
use

A wrapper for the M4 macro processor

Automatically runs autoconf, autoheader, aclocal, automake,
gettextize, and libtoolize in the correct order to save time when changes
are made to autoconf and automake template files

Helps to create a configure.in file for a software package; it examines
the source files in a directory tree, searching them for common portability
issues, and creates a configure.scan file that serves as as a preliminary
configure. in file for the package
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autoupdate Modifies a configure.in file that still calls autoconf macros by their old

ifnames

names to use the current macro names

Helps when writing configure.in files for a software package; it prints
the identifiers that the package uses in C preprocessor conditionals. If a
package has already been set up to have some portability, this program
can help determine what configure needs to check for. It can also fill in
gaps in a configure. in file generated by autoscan
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6.39. Automake-1.13.1

The Automake package contains programs for generating Makefiles for use with Autoconf.

IIpuou3urensHoe MeHee 0.1 SBU (34.1 SBU with tests)
BpeMsi COOPKH:

Tpebyer 100 MB

CBOOOIHOTr0 MecTa

Ha JHUCKeEe:

6.39.1. Installation of Automake
Prepare Automake for compilation:
./configure --prefix=/usr --docdir=/usr/share/doc/automake-1.13.1
Compile the package:

make

JaMeuaHHue

The tests take a very long time: over 30 SBUs. Running the tests is not
recommended.

To test the results, issue:
make check
Install the package:

make install

6.39.2. Cogepkumoe Automake

YcTaHOB/I€eHHBIE acinstall, aclocal, aclocal-1.13, automake, automake-1.13,

IIPOrpaMMB5bI: compile, config.guess, config.sub, depcomp, elisp-comp, install-
sh, mdate-sh, missing, mkinstalldirs, py-compile, symlink-tree,
and ylwrap

YcTaHOB/I€eHHBIE /usr/share/aclocal-1.13, /usr/share/automake-1.13, /usr/share/

KaTaJIOTH: doc/automake-1.13.1

KpaTKoe OITNCaHHue

acinstall A script that installs aclocal-style M4 files

aclocal Generates aclocal.m4 files based on the contents of configure. in files
aclocal-1.13 A hard link to aclocal

automake A tool for automatically generating Makefile.in files from Makefile.

am files. To create all the Makefile.in files for a package, run this
program in the top-level directory. By scanning the configure.in file,
it automatically finds each appropriate Makefile.am file and generates
the corresponding Makefile. in file

automake-1.13 A hard link to automake
compile A wrapper for compilers
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config.sub
depcomp

elisp-comp
install-sh
mdate-sh
missing

mkinstalldirs
py-compile
symlink-tree
ylwrap
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A script that attempts to guess the canonical triplet for Bce xke
3amyCTUTh TecTupoBaHuUe given build, host, or target architecture

A configuration validation subroutine script

A script for compiling a program so that dependency information is
generated in addition to the desired output

Byte-compiles Emacs Lisp code
A script that installs a program, script, or data file
A script that prints the modification time of a file or directory

A script acting as a common stub for missing GNU programs during an
installation

A script that creates a directory tree

Compiles a Python program

A script to create a symlink tree of a directory tree
A wrapper for lex and yacc
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6.40. Diffutils-3.2

The Diffutils package contains programs that show the differences between files or
directories.

IIpuoausurensnoe 0.5 SBU
BpeMsi COOPKH:

TpeoOyer 25 MB
CBOOOTHOTO MecTa

Ha JHCKe:

6.40.1. Installation of Diffutils
Fix an incompatibility between this package and Glibc-2.17
sed -1 -e '/gets 1is a/d' lib/stdio.in.h
Prepare Diffutils for compilation:
./configure --prefix=/usr
Compile the package:
make
To test the results, issue:
make check
Install the package:

make install

6.40.2. Cogepxumoe Diffutils

YcraHoB/I1€eHHBbIE cmp, diff, diff3, and sdiff
IIPOrpaMMB5bI:

KpaTrkoe onucanue

cmp Compares two files and reports whether or in which bytes they differ

diff Compares two files or directories and reports which lines in Bce Xke 3anycTutsh
TectupoBaHue files differ

diff3 Compares three files line by line
sdiff Merges two files and interactively outputs the results
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6.41. Gawk-4.0.2

The Gawk package contains programs for manipulating text files.

IIpuoausurensnoe 0.2 SBU
BpeMsi COOPKH:

Tpeobyer 30 MB
CBOOOTHOT O MecTa

Ha JHCKe:

6.41.1. YcranoBka Gawk
[ToproToBuM Gawk K KOMITHJISIIINH:
./configure --prefix=/usr --libexecdir=/usr/lib
CkoMIunupyeM makert:
make
YToOHI 3allyCTUTh TECTUPOBaHUE MTaKeTa, BHIIIOJTHUTE:
make check
YcranoBuM maxker:
make install
If desired, install the documentation:

mkdir -v /usr/share/doc/gawk-4.0.2
cp -v doc/{awkforai.txt,*.{eps,pdf,jpg}} /usr/share/doc/gawk-4.0.2

6.41.2. Cogepxumoe Gawk

YcranoB/1eHHEBIE awk (link to gawk), dgawk, gawk, gawk-4.0.2, grcat, igawk,
IIPOrpaMMB5bI: pgawk, pgawk-4.0.2, and pwcat

YcraHoB/1I€eHHBbIE [usr/lib/awk, /usr/share/awk

KaTaJIOTH:

KpaTrkoe onucanue

awk A link to gawk

dgawk An awk debugger

gawk A program for manipulating text files; it is the GNU implementation of awk
gawk-4.0.2 A hard link to gawk

grcat Dumps the group database /etc/group

igawk Gives gawk the ability to include files

pgawk The profiling version of gawk

pgawk-4.0.2 Hard link to pgawk
pwcat Dumps the password database /etc/passwd
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6.42. Findutils-4.4.2

The Findutils package contains programs to find files. These programs are provided to
recursively search through a directory tree and to create, maintain, and search a database
(often faster than the recursive find, but unreliable if the database has not been recently
updated).

IIpuonu3urensHoe 0.4 SBU
BpeMsi COOpPKH:

TpeOyeT 29 MB
CBOOOOHOr0 MecTa

Ha OJHUCKe:

6.42.1. Installation of Findutils
Prepare Findutils for compilation:

./configure --prefix=/usr \
--libexecdir=/usr/lib/findutils \
--localstatedir=/var/lib/locate

The meaning of the configure options:

--local statedir

This option changes the location of the locate database to be in /var/lib/locate,
which is FHS-compliant.

CkoMIunupyeM makerT:

make

YToOHBI 3aIlyCTUTh TECTUPOBAHNE MTAaKeTa, BHITIOITHUTE:
make check

YcTaHOBUM ITakerT:

make install

Some of the scripts in the LFS-Bootscripts package depend on find. As /usr may not be
available during the early stages of booting, this program needs to be on the root partition.
The updatedb script also needs to be modified to correct an explicit path:

mv -v /usr/bin/find /bin
sed -i 's/find:=${BINDIR}/find:=\/bin/' /usr/bin/updatedb

6.42.2. Cogepxkumoe Findutils

YcTraHOB/IE€HHBIE bigram, code, find, frcode, locate, oldfind, updatedb, and xargs
IIpPoOrpaMMbl:

YcTaHOB/IEHHBIH /usr/lib/findutils

KaTaJjior:

KpaTrkoe onucanue

bigram  Was formerly used to produce locate databases
code Was formerly used to produce locate databases; it is the ancestor of frcode.
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find
frcode

locate
oldfind

updatedb

xargs
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Searches given directory trees for files matching the specified criteria

Is called by updatedb to compress the list of file names; it uses front-
compression, reducing the database size by a factor of four to five.

Searches through a database of file names and reports the names that contain
a given string or match a given pattern

Older version of find, using a different algorithm

Updates the locate database; it scans the entire file system (including other
file systems that are currently mounted, unless told not to) and puts every file
name it finds into Bce xke 3anmycTtuTth TecTupoBaHue database

Can be used to apply a given command to a list of files
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6.43. Flex-2.5.37

The Flex package contains a utility for generating programs that recognize patterns in
text.

IIpuou3urensHoe 0.4 SBU
BpeMsi COOPKH:

TpeOyer 39 MB
CBOOOITHOr0 MecTa

Ha JHUCKeEe:

6.43.1. Installation of Flex
First, fix some regression tests:
patch -Npl -i ../flex-2.5.37-bison-2.6.1-1.patch
Prepare Flex for compilation:

./configure --prefix=/usr \
--docdir=/usr/share/doc/flex-2.5.37

Compile the package:

make

To test the results (about 0.5 SBU), issue:
make check

YcraHoBUM makert:

make install

There are some packages that expect to find the lex library in /usr/1lib. Create a symlink
to account for this:

1n -sv libfl.a /usr/lib/libl.a

A few programs do not know about flex yet and try to run its predecessor, lex. To support
those programs, create a wrapper script named lex that calls flex in lex emulation mode:

cat > /usr/bin/lex << "EOF"
#!/bin/sh
# Begin /usr/bin/lex

exec /usr/bin/flex -1 "$@"
# End /usr/bin/lex

EOF
chmod -v 755 /usr/bin/lex

6.43.2. Contents of Flex

Installed flex, flex++ (link to flex), and lex
programs:

Installed libraries: libfl.a and libfl pic.a

Installed /usr/share/doc/flex-2.5.37
directories:
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KpaTrkoe onucanue

flex A tool for generating programs that recognize patterns in text; it allows for
the versatility to specify the rules for pattern-finding, eradicating the need to
develop a specialized program

flex++ An extension of flex, is used for generating C++ code and classes. It is a
symbolic link to flex

lex A script that runs flex in lex emulation mode
libfl.a The flex library
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6.44. Gettext-0.18.2

The Gettext package contains utilities for internationalization and localization. These
allow programs to be compiled with NLS (Native Language Support), enabling them to
output messages in the user's native language.

IIpudau3urensHoe 2.3 SBU
BpeMsi COOPKH:
TpeOyet 180 MB

CBOﬁOJIHOI"O MecCTa
Ha OJHCKe:

6.44.1. YcTranoBKa Gettext

I[ToororoBumMm Gettext K KOMOUIAILNN:

./configure --prefix=/usr \
--docdir=/usr/share/doc/gettext-0.18.2

CkoMIuiupyeM makerT:

make

To test the results (this takes a long time, around 3 SBUs), issue:

make check
YcTaHOBUM IIaKeT:

make install

6.44.2. Cogepxumoe Gettext

YcTaHOBJ/IEHHLIEC
IIporpaMMbI:

YcTraHoB/I€eHHBIC
OMO/IMOTEeKH:
YcTraHoBiIeHHBIE
KaTa/JIOTH:

KpaTrkoe onucanue

autopoint

config.charset
config.rpath

envsubst
gettext

gettext.sh

autopoint, config.charset, config.rpath, envsubst, gettext,
gettext.sh, gettextize, hostname, msgattrib, msgcat, msgcmp,
msgcomm, msgconv, msgen, msgexec, msgfilter, msgfmt,
msggrep, msginit, msgmerge, msgunfmt, msguniq, ngettext,
recode-sr-latin, and xgettext
libasprintf.{a,so}, libgettextlib.so,
libgettextsrc.so, and preloadable libintl.so
[usr/lib/gettext, /usr/share/doc/gettext-0.18.2, /usr/share/gettext

libgettextpo.{a,so},

Copies standard Gettext infrastructure files into a source
package

Outputs a system-dependent table of character encoding aliases

Outputs a system-dependent set of variables, describing how to
set the runtime search path of shared libraries in an executable

Substitutes environment variables in shell format strings

Translates a natural language message into the user's language
by looking up the translation in a message catalog

Primarily serves as a shell function library for gettext
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gettextize

hostname
msgattrib

msgcat
msgcmp

msgcomm
msgconv
msgen
msgexec
msgfilter
msgfmt

msggrep
msginit

msgmerge
msgunfmt
msguniq
ngettext

recode-sr-latin
xgettext

libasprintf

libgettextlib

libgettextpo

libgettextsrc

preloadable libintl
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Copies all standard Gettext files into the given top-level directory
of a package to begin internationalizing it

Displays a network hostname in various forms

Filters the messages of a translation catalog according to their
attributes and manipulates the attributes

Concatenates and merges the given . po files

Compares two . po files to check that both contain the same set
of msgid strings

Finds the messages that are common to to the given .po files
Converts a translation catalog to a different character encoding
Creates an English translation catalog

Applies a command to all translations of a translation catalog
Applies a filter to all translations of a translation catalog
Generates a binary message catalog from a translation catalog

Extracts all messages of a translation catalog that match a given
pattern or belong to some given source files

Creates a new .po file, initializing the meta information with
values from the user's environment

Combines two raw translations into a single file
Decompiles a binary message catalog into raw translation text
Unifies duplicate translations in a translation catalog

Displays native language translations of a textual message whose
grammatical form depends on a number

Recodes Serbian text from Cyrillic to Latin script

Extracts the translatable message lines from the given source
files to make the first translation template

defines the autosprintf class, which makes C formatted output
routines usable in C++ programs, for use with the <string>
strings and the <iostream> streams

a private library containing common routines used by the various
Gettext programs; these are not intended for general use

Used to write specialized programs that process .po files; this
library is used when the standard applications shipped with
Gettext (such as msgcomm, msgcmp, msgattrib, and msgen)
will not suffice

A private library containing common routines used by the various
Gettext programs; these are not intended for general use

A library, intended to be used by LD PRELOAD that assists
libintl in logging untranslated messages.
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6.45. Groff-1.22.2

The Groff package contains programs for processing and formatting text.

IIpuoausurensnoe 0.5 SBU
BpeMsi COOPKH:

TpeOyeT 83 MB
CBOOOOHOIO MecTa

Ha OTHUCKe:

6.45.1. YcTranoBka Groff

Groff expects the environment variable PAGE to contain the default paper size. For users in
the United States, PAGE=I et t er is appropriate. Elsewhere, PAGE=A4 may be more suitable.
While the default paper size is configured during compilation, it can be overridden later
by echoing either «A4» or «letter» to the /etc/papersize file.

[TogroroBum Groff K KOMIUIAIINU:
PAGE=<paper _si ze> ./configure --prefix=/usr
CkoMIIuImpyeM makerT:

make

This package does not come with a test suite.

YcTaHOBUM IIaKeT:

mkdir -p /usr/share/doc/groff-1.22/pdf
make install

Some documentation programs, such as xman, will not work properly without the
following symlinks:

ln -sv eqn /usr/bin/geqn
1n -sv tbl /usr/bin/gtbl

6.45.2. Cogepxkumoe Groff

YcraHoB1eHHBIE addftinfo, afmtodit, chem, eqn, eqn2graph, gdiffmk, geqn (link
IIPOrpaMMB5bI: to eqn), grap2graph, grn, grodvi, groff, groffer, grog, grolbp,
grolj4, grops, grotty, gtbl (link to tbl), hpftodit, indxbib, lkbib,
lookbib, mmroff, neqn, nroff, pdfroff, pfbtops, pic, pic2graph,
post-grohtml, preconv, pre-grohtml, refer, roff2dvi, roff2html,
roff2pdf, roff2ps, roff2text, roff2x, soelim, tbl, tfmtodit, and troff
YcraHOB/IEeHHEBIE /usr/lib/groff, /usr/share/doc/groff-1.22.2, /usr/share/groff
KaTaJIOTH:

KpaTrkoe onucanue

addftinfo Reads a troff font file and adds some additional font-metric information
that is used by the groff system

afmtodit Creates a font file for use with groff and grops

chem Groff preprocessor for producing chemical structure diagrams
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eqn

eqn2graph
gdiffmk
geqn

grap2graph

grn
grodvi
groff

groffer
grog
grolbp
grolj4

grops
grotty

gtbl
hpftodit

indxbib
1kbib

lookbib

mmroff

neqn

nroff
pdfroff
pfbtops
pic

pic2graph
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Compiles descriptions of equations embedded within troff input files into
commands that are understood by troff

Converts a troff EQN (equation) into a cropped image
Marks differences between groff/nroff/troff files

A link to eqn

Converts a grap diagram into a cropped bitmap image
A groff preprocessor for gremlin files

A driver for groff that produces TeX dvi format

A front-end to the groff document formatting system; normally, it runs the
troff program and a post-processor appropriate for the selected device

Displays groff files and man pages on X and tty terminals

Reads files and guesses which of the groff options -e, -man, -me, -mm, -
ms, -p, -S, and -t are required for printing files, and reports the groff
command including those options

Is a groff driver for Canon CAPSL printers (LBP-4 and LBP-8 series laser
printers)

Is a driver for groff that produces output in PCL5 format suitable for an
HP Laser]Jet 4 printer

Translates the output of GNU troff to PostScript

Translates the output of GNU troff into a form suitable for typewriter-
like devices

A link to tbl

Creates a font file for use with groff -Tlj4 from an HP-tagged font metric
file

Creates an inverted index for the bibliographic databases with a specified
file for use with refer, lookbib, and lkbib

Searches bibliographic databases for references that contain specified
keys and reports any references found

Prints a prompt on the standard error (unless the standard input is
not a terminal), reads a line containing a set of keywords from the
standard input, searches the bibliographic databases in a specified file
for references containing those keywords, prints any references found on
the standard output, and repeats this process until the end of input

A simple preprocessor for groff

Formats equations for American Standard Code for Information
Interchange (ASCII) output

A script that emulates the nroff command using groff
Creates pdf documents using groff
Translates a PostScript font in . pfb format to ASCII

Compiles descriptions of pictures embedded within troff or TeX input files
into commands understood by TeX or troff

Converts a PIC diagram into a cropped image
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post-
grohtml

preconv
pre-grohtml
refer

roff2dvi
roff2html
roff2pdf
roff2ps
roff2text
roff2x
soelim

tbl

tfmtodit
troff
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Translates the output of GNU troff to HTML

Converts encoding of input files to something GNU troff understands
Translates the output of GNU troff to HTML

Copies the contents of a file to the standard output, except that lines
between .[ and .] are interpreted as citations, and lines between .R1 and
.R2 are interpreted as commands for how citations are to be processed

Transforms roff files into DVI format
Transforms roff files into HTML format
Transforms roff files into PDFs
Transforms roff files into ps files
Transforms roff files into text files
Transforms roff files into other formats

Reads files and replaces lines of the form .so file by the contents of the
mentioned file

Compiles descriptions of tables embedded within troff input files into
commands that are understood by troff

Creates a font file for use with groff -T'dvi

Is highly compatible with Unix troff; it should usually be invoked
using the groff command, which will also run preprocessors and post-
processors in the appropriate order and with the appropriate options
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6.46. Xz-5.0.4

The Xz package contains programs for compressing and decompressing files. It provides
capabilities for the 1zma and the newer xz compression formats. Compressing text files
with xz yields a better compression percentage than with the traditional gzip or bzip2
commands.

IIpuonu3urensHoe 0.3 SBU
BpeMsi COOpPKH:

TpeOyeT 18 MB
CBOOOOHOr0 MecTa

Ha OJHUCKe:

6.46.1. Installation of Xz
Prepare Xz for compilation with:
./configure --prefix=/usr --libdir=/1ib --docdir=/usr/share/doc/xz-5.0.4
Compile the package:
make
To test the results, issue:
make check
Install the package:
make pkgconfigdir=/usr/lib/pkgconfig install

6.46.2. Contents of Xz

Installed lzcat (link to xz), 1zcmp (link to xzdiff), 1zdiff (link to xzdiff), lzegrep

programs: (link to xzgrep), lzfgrep (link to xzgrep), lzgrep (link to xzgrep),
Izless (link to xzless), 1zma (link to xz), lzmadec, 1zmainfo, lzmore
(link to xzmore), unlzma (link to xz), unxz, (link to xz), xz, xzcat
(link to xz), xzcmp (link to xzdiff), xzdec, xzdiff, xzegrep (link to
xzgrep), xzfgrep (link to xzgrep), xzgrep, xzless, xzmore

Installed libraries: liblzma.{a,so}

Installed fusr/include/lzma and /usr/share/doc/xz-5.0.4

directories:

KpaTrkoe onucanue

lzcat Decompresses to standard output

lzcmp Runs cmp on LZMA compressed files

lzdiff Runs diff on LZMA compressed files

lzegrep Runs egrep on LZMA compressed files files

lzfgrep  Runs fgrep on LZMA compressed files

lzgrep Runs grep on LZMA compressed files

1zless Runs less on LZMA compressed files

lzma Compresses or decompresses files using the LZMA format
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lzmadec A small and fast decoder for LZMA compressed files

lzmainfo Shows information stored in the LZMA compressed file header
lzmore Runs more on LZMA compressed files

unlzma  Decompresses files using the LZMA format

unxz Decompresses files using the XZ format

XZ Compresses or decompresses files using the XZ format
xzcat Decompresses to standard output

xzcmp Runs cmp on XZ compressed files

xzdec A small and fast decoder for XZ compressed files
xzdiff Runs diff on XZ compressed files

xzegrep Runs egrep on XZ compressed files files
xzfgrep Runs fgrep on XZ compressed files
xzgrep Runs grep on XZ compressed files
xzless Runs less on XZ compressed files
xzmore Runs more on XZ compressed files

liblzma* The library implementing lossless, block-sorting data compression, using the
Lempel-Ziv-Markov chain algorithm
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6.47. GRUB-2.00

The GRUB package contains the GRand Unified Bootloader.

IIpuoausurensnoe 0.7 SBU
BpeMsi COOPKH:

Tpeoyer 112 MB
CBOOOTHOT O MecTa

Ha JHCKe:

6.47.1. Installation of GRUB
Fix an incompatibility between this package and Glibc-2.17:
sed -i -e '/gets is a/d' grub-core/gnulib/stdio.in.h
Prepare GRUB for compilation:

./configure --prefix=/usr
--sysconfdir=/etc
--disable-grub-emu-usb
--disable-efiemu
--disable-werror

\
\
\
\

The --disable-werror option allows the build to complete with warnings introduced by
more recent flex versions. The other --disable switches minimize what is built by disabling
features and testing programs not needed for LFS.

CrkoMOuiIupyeM IakerT:
make

This package does not come with a test suite.

YcTaHOBUM IIaKeT:
make install

Using GRUB to make your LFS system bootable will be discussed in Paspgen 8.4,
«HacTtpoiika 3arpy3uuka GRUB».

6.47.2. Cogepxumoe GRUB

YcTraHOB/I€eHHBIE grub-bios-setup, grub-editeny, grub-fstest, grub-install,

IIPpOrpaMMBbI: grub-kbdcomp, 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-script-check,
grub-set-default, grub-sparc64-setup

YcTraHOB/I€HHBIE /usr/lib/grub, /etc/grub.d, /usr/share/grub, /boot/grub

KaTaJIoTH:

KpaTKoe OITNCaHHue

grub-bios-setup Is a helper program for grub-install
grub-editenv A tool to edit the environment block
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grub-fstest
grub-install
grub-kbdcomp
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-script-check
grub-set-default
grub-sparc64-setup
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Tool to debug the filesystem driver
Install GRUB on your drive
Script that converts an xkb layout into one recognized by GRUB

Converts a GRUB Legacy menu. lst into a grub. cfg for use with
GRUB 2

Generate a grub config file

Make a bootable image of GRUB
Generates a GRUB keyboard layout file
Prepares a GRUB netboot directory

Generates an encrypted PBKDF2 password for use in the boot
menu

Makes a system pathname relative to its root

Make a bootable image of GRUB suitable for a floppy disk or
CDROM/DVD

Generates a standalone image

Is a helper program that prints the path of a GRUB device
Probe device information for a given path or device

Sets the default boot entry for GRUB for the next boot only
Checks GRUB configuration script for syntax errors

Sets the default boot entry for GRUB

Is a helper program for grub-setup
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6.48. Less-451

The Less package contains a text file viewer.

IIpuoausurenbHoe MeHee 0.1 SBU
BpeMsi COOPKH:

Tpeobyer 3.8 MB
CBOOOOHOT O MecCTa

Ha JHCKe:

6.48.1. YcTaHnoBKa Less

I[TogroroBuM Less K KOMIUIISIIINUN:

./configure --prefix=/usr --sysconfdir=/etc

3HayeHue nmapaMeTpoB configure:

--sysconfdir=/etc

This option tells the programs created by the package to look in /etc for the
configuration files.

CkoMIunupyeM makert:

make

This package does not come with a test suite.

YcTaHOBUM IIaKeT:

make install

6.48.2. Cogepxumoe Less

YcTraHOB/I€eHHBIE less, lessecho, and lesskey
IIPOTrpaMMbI:

KpaTrkoe onucanue

less A file viewer or pager; it displays the contents of the given file, letting the user
scroll, find strings, and jump to marks

lessecho Needed to expand meta-characters, such as * and ?, in filenames on Unix
systems

lesskey Used to specify the key bindings for less
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6.49. Gzip-1.5

The Gzip package contains programs for compressing and decompressing files.

IIpuoausurensnoe 0.2 SBU
BpeMsi COOPKH:

TpeOyeT 19.7 MB
CBOOOJHOr 0 MecTa

Ha THCKe:

6.49.1. YcranoBKka Gzip
[TogroroBuM Gzip K KOMITUJISIINN:
./configure --prefix=/usr --bindir=/bin
CKOMIIMIIUPYEM ITaKeT:
make
Y100k 3aNlyCTUTh TECTUPOBaHUE ITaKeTa, BHIIIOJIHUTE:
make check
YCcTaHOBUM NAKeT:
make install
Move some programs that do not need to be on the root filesystem:
mv -v /bin/{gzexe,uncompress,zcmp,zdiff,zegrep} /usr/bin

mv -v /bin/{zfgrep,zforce, zgrep,zless,zmore,znew} /usr/bin

6.49.2. Cogepxkumoe Gzip

YcTraHOB/I€eHHEBIE gunzip, gzexe, gzip, uncompress, zcat, zcmp, zdiff, zegrep, zfgrep,
IIPOrpaMMBbI: zforce, zgrep, zless, zmore, and znew

KpaTrkoe onucanue

gunzip Decompresses gzipped files

gzexe Creates self-decompressing executable files

gzip Compresses the given files using Lempel-Ziv (LZ77) coding

uncompress Decompresses compressed files

zcat Decompresses the given gzipped files to standard output

zcmp Runs cmp on gzipped files

zdiff Runs diff on gzipped files

zegrep Runs egrep on gzipped files

zfgrep Runs fgrep on gzipped files

zforce Forces a .gz extension on all given files that are gzipped files, so that gzip

will not compress them again; this can be useful when file names were
truncated during a file transfer

zgrep Runs grep on gzipped files
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zless Runs less on gzipped files
zmore Runs more on gzipped files
zZnew Re-compresses files from compress format to gzip format—.Z to .gz
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6.50. IPRoute2-3.8.0

The IPRoute2 package contains programs for basic and advanced IPV4-based networking.

IIpuonu3urensHoe 0.1 SBU
BpeMsi COOpPKH:

Tpeobyer 7.3 MB
CBOOOJHOr0 MecTa

Ha THCKe:

6.50.1. YcTtanoBka IPRoute2

The arpd binary included in this package is dependent on Berkeley DB. Because arpd
is not a very common requirement on a base Linux system, remove the dependency on
Berkeley DB by applying the commands below. If the arpd binary is needed, instructions
for compiling Berkeley DB can be found in the BLFS Book at http://www.linuxfromscratch.
org/blfs/view/svn/server/databases.html#db.

sed -i '/~TARGETS/s@arpd@@g’' misc/Makefile
sed -i /ARPD/d Makefile
sed -i 's/arpd.8//' man/man8/Makefile

Remove a compiler flag that causes the compilation to fail:
sed -i 's/-Werror//' Makefile

CkoMIuiupyeM makerT:

make DESTDIR=

3HayeHHe mapamerpa make:

DESTDI R=

This ensures that the IPRoute2 binaries will install into Bce e 3amyCcTuUTh
TecTupoBaHue correct directory. By default, DESTDI Ris set to /usr.

This package comes with a test suite, but due to assumptions it makes, it is not possible
to reliably run these tests from within the chroot environment. If you wish to run
these tests after booting into your new LFS system, ensure you select /proc/config.
gz CONFIG IKCONFIG PROC ("General setup" -> "Enable access to .config through /
proc/config.gz") support into your kernel then run 'make alltests' from the testsuite/
subdirectory.

YcTaHOBUM IIAKeT:

make DESTDIR= \
MANDIR=/usr/share/man \
DOCDIR=/usr/share/doc/iproute2-3.8.0 install

6.50.2. Cogep:xxkxumoe IPRoute2

YcTraHOB/I€HHBIE bridge, ctstat (link to Instat), genl, ifcfg, ifstat, ip, Instat, nstat,
IIPOrpaMMBbI: routef, routel, rtacct, rtmon, rtpr, rtstat (link to Instat), ss, and tc
YcraHoB/1€eHHBIE /etc/iproute2, /lib/tc, /usr/share/doc/iproute2-3.8.0, /usr/lib/tc
KaTaJIOTH:
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KpaTrkoe onucanue

bridge Configures network bridges

ctstat
genl
ifcfg

ifstat

ip

Instat

nstat
routef

routel

rtacct
rtmon
rtpr
rtstat
SS

tc

Connection status utility

A shell script wrapper for the ip command. Note that it requires the arping and
rdisk programs from the iputils package found at http://www.skbuff.net/iputils/.

Shows the interface statistics, including the amount of transmitted and received
packets by interface

The main executable. It has several different functions:

ip link <device> allows users to look at the state of devices and to make
changes

ip addr allows users to look at addresses and Bce ke 3aIlyCTUTh TECTUPOBaHUEIr
properties, add new addresses, and delete old ones

ip neighbor allows users to look at neighbor bindings and their properties, add
new neighbor entries, and delete old ones

ip rule allows users to look at the routing policies and change them

ip route allows users to look at the routing table and change routing table rules
ip tunnel allows users to look at the IP tunnels and their properties, and change
them

ip maddr allows users to look at the multicast addresses and their properties,
and change them

ip mroute allows users to set, change, or delete the multicast routing

ip monitor allows users to continuously monitor the state of devices, addresses
and routes

Provides Linux network statistics. It is a generalized and more feature-complete
replacement for the old rtstat program

Shows network statistics

A component of ip route. This is for flushing Bce x&e 3anyCcTuTh TEeCTUPOBaAHUE
routing tables

A component of ip route. This is for listing Bce e 3anmycTuTh TeCTUPOBaHUE
routing tables

Displays the contents of /proc/net/rt_acct

Route monitoring utility

Converts the output of ip -0 back into a readable form
Route status utility

Similar to the netstat command; shows active connections

Traffic Controlling Executable; this is for Quality Of Service (QOS) and Class Of
Service (COS) implementations

tc qdisc allows users to setup the queueing discipline

tc class allows users to setup classes based on the queuing discipline scheduling
tc estimator allows users to estimate the network flow into a network

tc filter allows users to setup the QOS/COS packet filtering

tc policy allows users to setup the QOS/COS policies
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6.51. Kbd-1.15.5

The Kbd package contains key-table files, console fonts, and keyboard utilities.

IIpuonu3urensHoe 0.1 SBU
BpeMsi COOpPKH:

TpeOyeT 20 MB
CB0OOOIHOI0 MecCTa
Ha JUCKe:

6.51.1. YcranoBka Kbd

The behaviour of the Backspace and Delete keys is not consistent across the keymaps in
the Kbd package. The following patch fixes this issue for i386 keymaps:

patch -Npl -i ../kbd-1.15.5-backspace-1.patch

After patching, the Backspace key generates the character with code 127, and the Delete
key generates a well-known escape sequence.

Fix a bug that causes some keymaps not to be loaded correctly:
sed -i -e '326 s/if/while/' src/loadkeys.analyze.l

Remove the redundant resizecons program (it requires the defunct svgalib to provide
the video mode files - for normal use setfont sizes the console appropriately) together
with its manpage.

sed -i 's/\(RESIZECONS PROGS=\)yes/\1lno/g' configure
sed -i 's/resizecons.8 //' man/man8/Makefile.in

Prepare Kbd for compilation:

./configure --prefix=/usr --datadir=/1lib/kbd \
--disable-vlock

The meaning of the configure options:

--datadir=/1ib/ kbd

This option puts keyboard layout data in a directory that will always be on the root
partition instead of the default /usr/share/kbd.

--di sabl e- vl ock

This option prevents the vlock utility from being built, as it requires the PAM library,
which isn't available in the chroot environment.

CkoMIunupyeM makerT:
make

This package does not come with a test suite.

YcTaHoOBUM IIaKeT:

make install
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JaMeuaHHue

For some languages (e.g., Belarusian) the Kbd package doesn't provide a useful
keymap where the stock «by» keymap assumes Bce ke 3alyCTUTh TECTUPOBaHUE
[SO-8859-5 encoding, and the CP1251 keymap is normally used. Users of such
languages have to download working keymaps separately.

Some of the scripts in the LFS-Bootscripts package depend on kbd_mode, loadkeys,
openvt, and setfont. As /usr may not be available during the early stages of booting,
those binaries need to be on the root partition:

mv -v /usr/bin/{kbd_mode, loadkeys, openvt,setfont} /bin
If desired, install the documentation:

mkdir -v /usr/share/doc/kbd-1.15.5
cp -R -v doc/* \
/usr/share/doc/kbd-1.15.5

6.51.2. Cogepxumoe Kbd

YcTraHOB/I€eHHEBIE chvt, deallocvt, dumpkeys, fgconsole, getkeycodes, kbdinfo,

IIpOrpaMMbI: kbd mode, kbdrate, loadkeys, loadunimap, mapscrn, openvt,
psfaddtable (link to psfxtable), psfgettable (link to psfxtable),
psfstriptable (link to psfxtable), psfxtable, setfont, setkeycodes,
setleds, setmetamode, showconsolefont, showkey, unicode start,
and unicode stop

YcTaHOBIEHHBIH /lib/kbd

KaTaJior:

Kparkoe onucanue

chvt Changes the foreground virtual terminal

deallocvt Deallocates unused virtual terminals

dumpkeys Dumps the keyboard translation tables

fgconsole Prints the number of the active virtual terminal

getkeycodes Prints the kernel scancode-to-keycode mapping table

kbdinfo Obtains information about the status of a console

kbd_mode Reports or sets the keyboard mode

kbdrate Sets the keyboard repeat and delay rates

loadkeys Loads the keyboard translation tables

loadunimap Loads the kernel unicode-to-font mapping table

mapscrn An obsolete program that used to load a user-defined output character
mapping table into the console driver; this is now done by setfont

openvt Starts a program on a new virtual terminal (VT)

psfaddtable A link to psfxtable

psfgettable A link to psfxtable

psfstriptable A link to psfxtable
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setfont

setkeycodes

setleds
setmetamode
showconsolefont
showkey

unicode_start

unicode_stop
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Handle Unicode character tables for console fonts

Changes the Enhanced Graphic Adapter (EGA) and Video Graphics
Array (VGA) fonts on the console

Loads kernel scancode-to-keycode mapping table entries; this is
useful if there are unusual keys on the keyboard

Sets the keyboard flags and Light Emitting Diodes (LEDs)
Defines the keyboard meta-key handling
Shows the current EGA/VGA console screen font

Reports the scancodes, keycodes, and ASCII codes of the keys pressed
on the keyboard

Puts the keyboard and console in UNICODE mode. Don't use this
program unless your keymap file is in the UTF-8 encoding. For other
encodings, this utility produces incorrect results.

Reverts keyboard and console from UNICODE mode
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6.52. Kmod-12

The Kmod package contains libraries and utilities for loading kernel modules

IIpuonu3urensHoe 0.1 SBU
BpeMsi COOpPKH:

TpeOyeT 30 MB
CBOOOJHOr0 MecTa

Ha THCKe:

6.52.1. Installation of Kmod
Prepare Kmod for compilation:

./configure --prefix=/usr
--bindir=/bin
--libdir=/1ib
--sysconfdir=/etc
--disable-manpages
--with-xz
--with-zlib

s

The meaning of the configure options:

--W th-*
These options enable Kmod to handle compressed kernel modules.

- - di sabl e- manpages
This option prevents the man pages from being built, as they rely on libxslt, which
isn't available in the chroot environment.

Compile the package:
make

To test the results, issue:
make check

Install the package, and create symlinks for compatibility with Module-Init-Tools, the
package that previously handled Linux kernel modules:

make pkgconfigdir=/usr/lib/pkgconfig install

for target in depmod insmod modinfo modprobe rmmod; do
1ln -sv ../bin/kmod /sbin/$target
done

1n -sv kmod /bin/lsmod

6.52.2. Contents of Kmod

Installed depmod (link to kmod), insmod (link to kmod), kmod, kmod-nolib,

programs: Ismod (link to kmod), modinfo (link to kmod), modprobe (link to
kmod), and rmmod (link to kmod)

Installed libraries: /lib/kmod.so
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Short Descriptions

depmod Creates a dependency file based on the symbols it finds in the existing set of
modules; this dependency file is used by modprobe to automatically load the
required modules

insmod Installs a loadable module in the running kernel

kmod Loads and unloads kernel modules

libkmod This library is used by other programs to load and unload kernel modules
Ismod Lists currently loaded modules

modinfo Examines an object file associated with a kernel module and displays any
information that it can glean

modprobe Uses a dependency file, created by depmod, to automatically load relevant
modules

rmmod Unloads modules from the running kernel
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6.53. Libpipeline-1.2.2

The Libpipeline package contains a library for manipulating pipelines of subprocesses in
a flexible and convenient way.

IIpuoausurensnoe 0.2 SBU
BpeMsi COOPKH:

TpeoOyer 7.4 MB
CBOOOTHOTO MecTa

Ha JHCKe:

6.53.1. Installation of Libpipeline
Prepare Libpipeline for compilation:
PKG_CONFIG_PATH=/tools/lib/pkgconfig ./configure --prefix=/usr

The meaning of the configure options:

PKG_CONFI G_PATH

Use pkg-config to obtain the location of the test library metadata built in Pazgen 5.13,
«Check-0.9.9».

CkoMIunupyeM makert:

make

YToOHBI 3aIlyCTUTh TECTUPOBaHNE MTaKeTa, BHIIIOITHUTE:
make check

YcTaHOBUM MakeT:

make install

6.53.2. Cogepxxkumoe Libpipeline

YcTraHOB/I€HHBIE libpipeline.so
OHO/IMOTEKH:

KpaTKOG OITNCaHHue

libpipeline This library is used to safely construct pipelines between subprocesses
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6.54. Make-3.82

The Make package contains a program for compiling packages.

IIpuoausurensnoe 0.4 SBU
BpeMsi COOPKH:

TpeOyeT 11.3 MB
CBOOOIHOT 0O MecCTa

Ha THCKe:

6.54.1. Installation of Make

First apply some upstream patches:

patch -Npl -i ../make-3.82-upstream fixes-3.patch

Prepare Make for compilation:

./configure --prefix=/usr

Compile the package:

make

To test the results, issue:

make check

Install the package:

make install

6.54.2. Cogepxxumoe Make

YcraHoB/1IeHHas make
ImporpaMma:

KpaTrkoe onucanue

make Automatically determines which pieces of a package need to be (re)compiled and
then issues the relevant commands
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6.55. Man-DB-2.6.3

The Man-DB package contains programs for finding and viewing man pages.

IIpuoau3urensnoe 0.5 SBU
BpeMsi COOPKH:

Tpeobyer 27 MB
CBOOOTHOT O MecTa
Ha JHCKe:

6.55.1. YcTanoBKa Man-DB

I[TogroroBuM Man-DB K KOMIUISLIUN:

./configure --prefix=/usr
--libexecdir=/usr/lib
--docdir=/usr/share/doc/man-db-2.6.3
--sysconfdir=/etc
--disable-setuid
--with-browser=/usr/bin/lynx
--with-vgrind=/usr/bin/vgrind
--with-grap=/usr/bin/grap

s

3HayeHue nmapaMeTpos configure:

--di sabl e-setuid
This disables making the man program setuid to user man.

--with-...
These three parameters are used to set some default programs. lynx is a text-
based web browser (see BLFS for installation instructions), vgrind converts program
sources to Groff input, and grap is useful for typesetting graphs in Groff documents.
The vgrind and grap programs are not normally needed for viewing manual pages.
They are not part of LFS or BLFS, but you should be able to install them yourself after
finishing LFS if you wish to do so.

CkoMIunupyeM makert:

make

YToOHBI 3aIlyCTUTh TECTUPOBaHNE MTaKeTa, BHIIIOITHUTE:
make check

YcTaHOBUM Maker:

make install

6.55.2. Non-English Manual Pages in LFS

The following table shows the character set that Man-DB assumes manual pages installed
under /usr/share/man/<l1> will be encoded with. In addition to this, Man-DB correctly
determines if manual pages installed in that directory are UTF-8 encoded.
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Tao6nuna 6.1. Expected character encoding of legacy 8-bit manual pages

Language Encoding [Language (code) Encoding
(code)
Danish (da) UTF-8 Croatian (hr) ISO-8859-2
German (de) UTF-8 Hungarian (hu) ISO-8859-2
English (en) UTF-8 Japanese (ja) EUC-JP
Spanish (es) UTE-8 Korean (ko) EUC-KR
Estonian (et) UTF-8 Lithuanian (It) UTF-83
Finnish (fi) UTF-8 Latvian (Iv) UTF-83
French (fr) UTF-8 Macedonian (mk) ISO-8859-5
Irish (ga) UTE-8 Polish (pl) ISO-8859-2
Galician (gl) UTF-8 Romanian (ro) ISO-8859-2
Indonesian (id) |UTF-8 Russian (ru) KOI8-R
Icelandic (is) UTF-8 Slovak (sk) ISO-8859-2
Italian (it) UTE-8 Slovenian (sl) ISO-8859-2
Norwegian UTF-8 Serbian Latin (sr@latin) ISO-8859-2
Bokmal (nb)
Dutch (nl) UTF-8 Serbian (sr) ISO-8859-5
Norwegian UTF-8 Turkish (tr) ISO-8859-9
Nynorsk (nn)
Norwegian (no) |UTF-8 Ukrainian (uk) KOI8-U
Portuguese (pt) |UTF-8 Vietnamese (vi) TCVN571241
Swedish (sv) UTF-8 Simplified Chinese (zh CN) |GBK
Belarusian (be) [CP1251 Simplified Chinese, |GBK
Singapore (zh SG)
Bulgarian (bg) |CP1251 Traditional Chinese, Hong|BIG5HKSCS
Kong (zh HK)
Czech (cs) ISO-8859-2|Traditional Chinese (zh TW) |BIG5
Greek (el) ISO-8859-7
3ameuyaHHe

Manual pages in languages not in the list are not supported.

6.55.3. Contents of Man-DB

Installed accessdb, apropos (link to whatis), catman, lexgrog, man, mandb,
programs: manpath, whatis, and zsoelim

Installed libraries: libman.so, libmandb.so

Installed /usr/lib/man-db, /usr/share/doc/man-db-2.6.3

directories:

KparTrkoe onucanue
accessdb Dumps the whatis database contents in human-readable form
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apropos

catman
lexgrog
man
mandb
manpath

whatis

zsoelim

libman
libmandb
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Searches the whatis database and displays Bce xke 3amyCTUTh TECTUPOBaHUE
short descriptions of system commands that contain a given string

Creates or updates the pre-formatted manual pages

Displays one-line summary information about a given manual page
Formats and displays the requested manual page

Creates or updates the whatis database

Displays the contents of $MANPATH or (if $MANPATH is not set) a suitable
search path based on the settings in man.conf and the user's environment

Searches the whatis database and displays Bce xke 3amyCTuUTh TECTUPOBaHUE
short descriptions of system commands that contain the given keyword as a
separate word

Reads files and replaces lines of the form .so file by the contents of the
mentioned file

Contains run-time support for man
Contains run-time support for man
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6.56. Patch-2.7.1

The Patch package contains a program for modifying or creating files by applying a
«patch» file typically created by the diff program.

IIpuoausurenbHoe MeHee 0.1 SBU
BpeMsi COOPKH:

TpeoOyer 3.4 MB
CBOOOOHOT O MecCTa

Ha JHCKe:

6.56.1. Installation of Patch

Prepare Patch for compilation:

./configure --prefix=/usr

Compile the package:

make

To test the results, issue:

make check

Install the package:

make install

6.56.2. Contents of Patch
Installed program: patch

KpaTKoe OITNCaHHue

patch Modifies files according to a patch file. A patch file is normally a difference listing
created with the diff program. By applying these differences to the original files,
patch creates the patched versions.
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6.57. Sysklogd-1.5

The Sysklogd package contains programs for logging system messages, such as those
given by the kernel when unusual things happen.

IIpuoausurenbHoe MeHee 0.1 SBU
BpeMsi COOPKH:

TpeoOyer 0.6 MB
CBOOOOHOT O MecCTa

Ha JHCKe:

6.57.1. YcranoBKka Sysklogd
CkoMIunupyeM makerT:
make

This package does not come with a test suite.

YcTaHOBUM IIaKeT:

make BINDIR=/sbin install

6.57.2. Configuring Sysklogd
Create a new /etc/syslog. conf file by running the following:

cat > /etc/syslog.conf << "EOF"
# Begin /etc/syslog.conf

auth,authpriv.* -/var/log/auth.log
*.*%,auth,authpriv.none -/var/log/sys.log
daemon.* -/var/log/daemon. log

kern.* -/var/log/kern.log

mail.* -/var/log/mail. log

user.* -/var/log/user.log

*.emerg *

# End /etc/syslog.conf
EOF

6.57.3. Cogepxkumoe Sysklogd

YcTraHOB/I€eHHBIE klogd and syslogd
IIPOTrpaMMbI:

KpaTKoe OITNCaHHue

klogd A system daemon for intercepting and logging kernel messages

syslogd Logs the messages that system programs offer for logging. Every logged
message contains at least a date stamp and a hostname, and normally the
program's name too, but that depends on how trusting the logging daemon is
told to be
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6.58. Sysvinit-2.88dsf

The Sysvinit package contains programs for controlling the startup, running, and
shutdown of the system.

IIpuonmu3urensHoe wMeHee 0.1 SBU
BpeMsi COOpPKH:

Tpebyet 1.4 MB
CBOOOJHOI0 MecTa

Ha THCKe:

6.58.1. YcTraHoBKa Sysvinit

When run-levels are changed (for example, when halting the system), init sends
termination signals to those processes that init itself started and that should not be
running in the new run-level. While doing this, init outputs messages like «Sending
processes Bce ke 3anycTtuTh TectupoBanue TERM signal» which seem to imply that it is
sending these signals to all currently running processes. To avoid this misinterpretation,
modify the source so that these messages read like «Sending processes configured via /
etc/inittab the TERM signal» instead:

sed -i 's@Sending processes@& configured via /etc/inittab@g' src/init.c

Maintained versions of the wall, mountpoint, and utmpdump programs were installed
earlier by Util-linux. Suppress the installation of Sysvinit's versions of these programs
and their man pages:

sed -i -e '/utmpdump/d' \
-e '/mountpoint/d' src/Makefile

CkoMIIuimpyeM makerT:
make -C src

This package does not come with a test suite.

YcTaHOBUM IIaKeT:

make -C src install

6.58.2. Cogepxkumoe Sysvinit

YcTraHOB/I€eHHBIE bootlogd, fstab-decode, halt, init, killall5, last, lastb (link to last),
IIporpaMMbI: mesg, pidof (link to killall5), poweroff (link to halt), reboot (link
to halt), runlevel, shutdown, sulogin, and telinit (link to init)

KpaTrkoe onucanue

bootlogd Logs boot messages to a log file
fstab-decode Run a command with fstab-encoded arguments

halt Normally invokes shutdown with the - h option, except when already in
run-level 0, Bce ke 3anycTuTh TecTupoBaHuen it tells the kernel to halt
the system; it notes in the file /var/log/wtmp that the system is being
brought down
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init

killall5
last
lastb
mesg

pidof
poweroff
reboot
runlevel

shutdown
sulogin

telinit
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The first process to be started when the kernel has initialized Bce xe
3anycTuTh TecTupoBaHue hardware which takes over the boot process
and starts all the proceses it is instructed to

Sends a signal to all processes, except the processes in its own session
so it will not kill the shell running the script that called it

Shows which users last logged in (and out), searching back through the /
var/log/wtmp file; it also shows system boots, shutdowns, and run-level
changes

Shows the failed login attempts, as logged in /var/log/btmp

Controls whether other users can send messages to the current user's
terminal

Reports the PIDs of the given programs
Tells the kernel to halt the system and switch off the computer (see halt)
Tells the kernel to reboot the system (see halt)

Reports the previous and the current run-level, as noted in the last run-
level record in /var/run/utmp

Brings the system down in a secure way, signaling all processes and
notifying all logged-in users

Allows root to log in; it is normally invoked by init when the system goes
into single user mode

Tells init which run-level to change to

196



Linux From Scratch - Bepcusa 7.3

6.59. Tar-1.26

The Tar package contains an archiving program.

IIpudau3urensHoe 2.4 SBU
BpeMsi COOPKH:

Tpeobyer 34 MB
CBOOOOHOT O MecCTa

Ha JHCKe:

6.59.1. Installation of Tar
Fix an incompatibility between this package and Glibc-2.17:
sed -i -e '/gets 1is a/d' gnu/stdio.in.h
Prepare Tar for compilation:

FORCE_UNSAFE_CONFIGURE=1 \

./configure --prefix=/usr \
--bindir=/bin \
--libexecdir=/usr/sbin

The meaning of the configure options:

FORCE_UNSAFE CONFIGURE=1
This forces the test for mknod to be run as root. It is generally considered dangerous
to run this test as the root user, but as it is being run on an only partially built system,
overriding it is OK.

Compile the package:

make

To test the results (about 1 SBU), issue:
make check

YcTaHOBUM I1aKeT:

make install
make -C doc install-html docdir=/usr/share/doc/tar-1.26

6.59.2. Contents of Tar

Installed rmt and tar
programs:
Installed directory: /usr/share/doc/tar-1.26

KpaTrkoe onucanue

rmt Remotely manipulates a magnetic tape drive through an interprocess
communication connection

tar Creates, extracts files from, and lists the contents of archives, also known as tarballs
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6.60. Texinfo-5.0

The Texinfo package contains programs for reading, writing, and converting info pages.
IIpuou3urensHoe 0.6 SBU

BpeMsi COOpPKH:
Tpebyer 101 MB
CBOOOOHOT 0 MecCTa
Ha OHUCKe:
6.60.1. YcranoBka Texinfo
[TogroroBuM Texinfo K KOMOUISAITNN:
./configure --prefix=/usr
CkoMIunupyeM makerT:
make
Y100k 3aNlyCTUTh TECTUPOBaHUE [TaKeTa, BHIIOJIHUTE:
make check
YcTaHoBUM makert:
make install
Optionally, install the components belonging in a TeX installation:

make TEXMF=/usr/share/texmf install-tex

The meaning of the make parameter:

TEXMF=/ usr/ shar e/ t exnf

The TEXMF makefile variable holds the location of the root of the TeX tree if, for
example, a TeX package will be installed later.

The Info documentation system uses a plain text file to hold its list of menu entries.
The file is located at /usr/share/info/dir. Unfortunately, due to occasional problems in
the Makefiles of various packages, it can sometimes get out of sync with the info pages
installed on the system. If the /usr/share/info/dir file ever needs to be recreated, the
following optional commands will accomplish the task:

cd /usr/share/info

rm -v dir

for f in *

do install-info $f dir 2>/dev/null
done

6.60.2. Cogepxkumoe Texinfo

YcraHOB/IEeHHEBIE info, infokey, install-info, makeinfo, pdftexi2dvi, pod2texi,
IIPOrpaMMBbI: texi2any, texi2dvi, texi2pdf, and texindex

YcTaHOB/IEeHHBIH /usr/share/texinfo

KaTaJior:
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KpaTrkoe onucanue

info

infokey
install-info
makeinfo

pdftexi2dvi

pod2texi
texi2any
texi2dvi

texi2pdf

texindex

Used to read info pages which are similar to man pages, but often go
much deeper than just explaining all the available command line options.
For example, compare man bison and info bison.

Compiles a source file containing Info customizations into a binary format
Used to install info pages; it updates entries in the info index file

Translates the given Texinfo source documents into info pages, plain text,
or HTML

Used to format the given Texinfo document into a Portable Document
Format (PDF) file

Converts Pod to Texinfo format
Translate Texinfo source documentation to various other formats

Used to format the given Texinfo document into a device-independent file
that can be printed

Used to format the given Texinfo document into a Portable Document
Format (PDF) file

Used to sort Texinfo index files
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6.61. Udev-197 (Extracted from systemd-197)

The Udev package contains programs for dynamic creation of device nodes. The
development of udev has been merged with systemd, but most of systemd is incompatible
with LFS. Here we build and install just the needed udev files.

IIpuoau3urensHoe 0.1 SBU
BpeMsi COOPKH:

Tpebyer 23 MB
CBOOOIHOr0 MecTa

Ha JHCKeEe:

6.61.1. Installation of Udev

JaMeuaHHue

This package is a little different from other packages. The initial package that is
extracted is systemd-197.tar.xz even though the application we are installing
is udev. After changing to the systemd directory, follow the instructions below.

The udev-Ifs tarball contains LFS-specific files used to build Udev. Unpack it into the
systemd source directory:

tar -xvf ../udev-1fs-197-2.tar.bz2

Compile the package:

make -f udev-1fs-197-2/Makefile.lfs

Install the package:

make -f udev-1fs-197-2/Makefile.lfs install

A IIpemocrepexeHue

There are several places within the systemd source code that have explicit
directory paths embedded. For instance, the binary version of the hardware
database's path and file name used at run time, /etc/udev/hwdb.bin, cannot be
changed without explict changes to the source code.

Now initialize the hardware database:
build/udevadm hwdb --update

Finally set up the persistent network udev rules. This task will be explained in detail
in Pasgen 7.2.1, «Creating stable names for network interfaces». Note that the /sys
and /proc filesystems must be mounted in the chroot environment as explained at the
beginning of this chapter for the following script to work.

bash udev-1fs-197-2/init-net-rules.sh

6.61.2. Contents of Udev

Installed accelerometer, ata id, cdrom id, collect, mtd probe, scsi id,
programs: v4] id, udevadm, and udevd

Installed libraries: libudev.so

Installed /etc/udev, /lib/udev, /lib/firmware, /usr/share/doc/udev
directories:
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Short Descriptions

ata_id
cdrom_id
collect
scsi_id

udevadm

udevd

libudev

/etc/
udev

Provides Udev with a unique string and additional information (uuid, label)
for an ATA drive

Provides Udev with the capabilities of a CD-ROM or DVD-ROM drive

Given an ID for the current uevent and a list of IDs (for all target uevents),
registers the current ID and indicates whether all target IDs have been
registered

Provides Udev with a unique SCSI identifier based on the data returned from
sending a SCSI INQUIRY command to the specified device

Generic udev administration tool: controls the udevd daemon, provides info
from the Udev database, monitors uevents, waits for uevents to finish, tests
Udev configuration, and triggers uevents for a given device

A daemon that listens for uevents on the netlink socket, creates devices and
runs the configured external programs in response to these uevents

A library interface to udev device information

Contains Udev configuration files, device permissions, and rules for device
naming
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6.62. Vim-7.3

The Vim package contains a powerful text editor.
IIpuoau3urensHoe 1.1 SBU

BpeMsi COOPKH:

TpeOyeT 96 MB

CBOOOIHOr0 MecTa

Ha OHUCKe:

Alternatives to Vim

If you prefer another editor—such as Emacs, Joe, or Nano—please refer to
http://www.linuxfromscratch.org/blfs/view/svn/postlifs/editors.html for suggested
installation instructions.

6.62.1. YcranoBka Vim
First, change the default location of the vimrc configuration file to /etc:
echo '#define SYS_VIMRC_FILE "/etc/vimrc"' >> src/feature.h
Now prepare Vim K KOMOUJISIIAA:
./configure --prefix=/usr --enable-multibyte

3HayeHue mapaMeTpoB configure:

--enable-nmul ti byte
This switch enables support for editing files in multibyte character encodings. This
is needed if using a locale with a multibyte character set. This switch is also helpful
to be able to edit text files initially created in Linux distributions like Fedora that use
UTF-8 as a default character set.

CkoMIunupyeM makerT:

make

Y100k 3aNlyCTUTh TECTUPOBaHUE ITaKeTa, BEIIOJIHUTE:
make test

However, this test suite outputs a lot of binary data to the screen, which can cause issues
with the settings of the current terminal. This can be resolved by redirecting the output
to a log file. A successful test will result in the words "ALL DONE" at completion.

YcTaHOBUM IIaKeT:
make install

Many users are used to using vi instead of vim. To allow execution of vim when users
habitually enter vi, create a symlink for both the binary and the man page in the provided
languages:

1n -sv vim /usr/bin/vi

for L in /usr/share/man/{,*/}manl/vim.1l; do
ln -sv vim.1l $(dirname $L)/vi.l

done
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By default, Vim's documentation is installed in /usr/share/vim. The following symlink
allows the documentation to be accessed via /usr/share/doc/vim-7.3, making it
consistent with the location of documentation for other packages:

in -sv ../vim/vim73/doc /usr/share/doc/vim-7.3

If an X Window System is going to be installed on the LFS system, it may be necessary to
recompile Vim after installing X. Vim comes with a GUI version of the editor that requires
X and some additional libraries to be installed. For more information on this process, refer
to the Vim documentation and the Vim installation page in the BLFS book at http://www.
linuxfromscratch.org/blfs/view/svn/postlfs/editors.html#postlfs-editors-vim.

6.62.2. Configuring Vim

By default, vim runs in vi-incompatible mode. This may be new to users who have used
other editors in the past. The «nocompatible» setting is included below to highlight the
fact that a new behavior is being used. It also reminds those who would change to
«compatible» mode that it should be the first setting in the configuration file. This is
necessary because it changes other settings, and overrides must come after this setting.
Create a default vim configuration file by running the following:

cat > /etc/vimrc << "EOF"
" Begin /etc/vimrc

set nocompatible
set backspace=2

syntax on

if (&term == "iterm") || (&term == "putty")
set background=dark

endif

" End /etc/vimrc
EOF

The set noconpati bl e setting makes vim behave in a more useful way (the default)
than Bce ke 3amyctuTh TecTtupoBaHue vi-compatible manner. Remove the «no» to
keep the old vi behavior. The set backspace=2 setting allows backspacing over line
breaks, autoindents, and the start of insert. The syntax on parameter enables vim's
syntax highlighting. Finally, Bce ke 3anmyctuth TectupoBaHue if statement with the set
backgr ound=dar k setting corrects vim's guess about the background color of some
terminal emulators. This gives the highlighting a better color scheme for use on the black
background of these programs.

Documentation for other available options can be obtained by running the following
command:

vim -c ':options’
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JaMeuaHHue

By default, Vim only installs spell files for the English language. To install spell files
for your preferred language, download the *.spl and optionally, the *.sug files
for your language and character encoding from ftp://ftp.vim.org/pub/vim/runtime/
spell/ and save them to /usr/share/vim/vim73/spell/.

To use these spell files, some configuration in /etc/vimrc is needed, e.qg.:

set spelllang=en,ru
set spell

For more information, see the appropriate README file located at the URL above.

6.62.3. Cogepkumoe Vim

YcraHoB/II€eHHBIE ex (link to vim), rview (link to vim), rvim (link to vim), vi (link to

IIporpaMmMbI: vim), view (link to vim), vim, vimdiff (link to vim), vimtutor, and
xxd

YcTraHOB/I€HHBIH /usr/share/vim

KaTaJIor:

KpaTrkoe onucanue

ex
rview

rvim

vi

view

vim
vimdiff
vimtutor
xxd

Starts vim in ex mode

Is a restricted version of view; no shell commands can be started and view
cannot be suspended

Is a restricted version of vim; no shell commands can be started and vim
cannot be suspended

Link to vim

Starts vim in read-only mode

Is the editor

Edits two or three versions of a file with vim and show differences
Teaches the basic keys and commands of vim

Creates a hex dump of the given file; it can also do the reverse, so it can be
used for binary patching
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6.63. About Debugging Symbols

Most programs and libraries are, by default, compiled with debugging symbols included
(with gcc's -g option). This means that when debugging a program or library that
was compiled with debugging information included, the debugger can provide not only
memory addresses, but also the names of the routines and variables.

However, the inclusion of these debugging symbols enlarges a program or library
significantly. The following is an example of the amount of space these symbols occupy:

* A bash binary with debugging symbols: 1200 KB

* A bash binary without debugging symbols: 480 KB

* Glibc and GCC files (/1ib and /usr/1lib) with debugging symbols: 87 MB
* Glibc and GCC files without debugging symbols: 16 MB

Sizes may vary depending on which compiler and C library were used, but when
comparing programs with and without debugging symbols, the difference will usually be
a factor between two and five.

Because most users will never use a debugger on their system software, a lot of disk
space can be regained by removing these symbols. The next section shows how to strip
all debugging symbols from the programs and libraries.

6.64. Stripping Again

If the intended user is not a programmer and does not plan to do any debugging on the
system software, the system size can be decreased by about 90 MB by removing the
debugging symbols from binaries and libraries. This causes no inconvenience other than
not being able to debug the software fully anymore.

Most people who use the command mentioned below do not experience any difficulties.
However, it is easy to make a typo and render the new system unusable, so before running
the strip command, it is a good idea to make a backup of the LFS system in its current
state.

Before performing the stripping, take special care to ensure that none of the binaries that
are about to be stripped are running. If unsure whether the user entered chroot with the
command given in Pa3gen 6.4, «Entering the Chroot Environment,» first exit from chroot:

logout
Then reenter it with:

chroot $LFS /tools/bin/env -i \
HOME=/root TERM=$TERM PS1='\u:\w\$ ' \
PATH=/bin: /usr/bin:/sbin:/usr/sbin \
/tools/bin/bash --login

Now the binaries and libraries can be safely stripped:

/tools/bin/find /{,usr/}{bin,lib,sbin} -type f \
-exec /tools/bin/strip --strip-debug '{}' ';'

A large number of files will be reported as having their file format not recognized. These
warnings can be safely ignored. These warnings indicate that those files are scripts
instead of binaries.
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6.65. Cleaning Up

From now on, when reentering the chroot environment after exiting, use the following
modified chroot command:

chroot "$LFS" /usr/bin/env -i \
HOME=/root TERM="$TERM" PS1='\u:\w\$ ' \
PATH=/bin: /usr/bin:/sbin:/usr/sbin \
/bin/bash --login

The reason for this is that the programs in /tools are no longer needed. Since they are
no longer needed you can delete the /tools directory if so desired.

JaMeuaHHue

Removing /tools will also remove the temporary copies of Tcl, Expect, and
DejaGNU which were used for running the toolchain tests. If you need these
programs later on, Bce Xke 3anyCTuTh TecTupoBaHuey will need to be recompiled
and re-installed. The BLFS book has instructions for this (see http:/www.
linuxfromscratch.org/blfs/).

If the virtual kernel file systems have been unmounted, either manually or through a
reboot, ensure that the virtual kernel file systems are mounted when reentering the
chroot. This process was explained in Pa3pen 6.2.2, «Mounting and Populating /dev» and
Pazpmen 6.2.3, «Mounting Virtual Kernel File Systems».
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I''taBa 7. YCTaHOBKA 3arpy304YHbBIX CKPHUIITOB

7.1. BcrynmieHnue

JTa raBa OMHMCHIBAET KOHGUTYpPAIMOHHBIE (haMIbl U 3arpy304YHbIe CKpUIITH. CliepBa
CO3[Al0TCs OCHOBHEIE (paiiyibl KOHUTYypaIlUuu, He0OXOOUMBIE /IS HACTPOUKHU CETH.

* Paspgen 7.2, «General Network Configuration.»
* Pazgen 7.3, «Co3maHue ¢aiina /etc/hosts.»

3aTem 00CyXKaaroTcs MPo6ieMbl TPaBUIIbHOM HAaCTPOUKU YCTPOUCTB.

* Pazpgen 7.4, «Device and Module Handling on an LFS System.»
* Pa3men 7.5, «Co3maHue COOCTBEHHBIX CCHIJIOK Ha YCTPOMCTBA.»

[TocnenymoIye pas3menbl ONMMCHIBAIOT YCTAHOBKY M HACTPOMKY 3arpy30YHBIX CKPHUIITOB
LFS, HeoOXOOUMBIX [JIsI MHUIIMAIN3alluyd CUCTEMBI IIPU BKITIOUEeHUU. boJbiliast 4acTh 9TUX
ckpunTtoB OymeT paboraTh 63 U3MEHEeHUM, HO BCe Ke He0OXOOMMO CO3[IaTh HECKOJILKO
OOIIOJTHUTEIbHEIX KOHUTYPAIMOHHBIX (alIoB, MOCKOJIBKY OHU OyOyT ITPedOCTaBIISIThH
nHpopMaluio 06 060pyIoBaHUN.

3arpy3o4Hble CKpPUITHI B cTuie System V BbIOpaHBI B 39TOM KHUTE II0 IPUYUHE UX
HauOOJIbIIIEH PAaCIPOCTPAHEHHOCTH U OTHOCUTEJILHOM ITPOCTOTHI. COBET, OITHMCHIBAIOIINM
YCTAHOBKY 3arpy304HBEIX CKpuUOTOB B cTujie BSD, MOXHO mpodecTs 3mech: http:/
www.linuxfromscratch.org/hints/downloads/files/bsd-init.txt. I[Io¥CK B cCIUCKaX PaCChIJIKU
LFS mo cnoBam «depinit», «upstart» u «systemd» mo3BonmuT BaM 03HAaKOMHUTBLCS C
OOTIOJTHUTETbHBIMU BapHUaHTaMU.

Ecnu Bul HUCIIOJIb3YyEeTe aJ'H)TepHaTI/IBHbeI CTHUJIb 3arPY30YHHBIX CKPUIITOB, ITPOIIYCTUTE 3TU
Pa3neiInl.

JIuctuHru 3alr'PY30YHBIX CKPUIITOB HaXOOUTCSA B HpI/IJ'IO}KeHI/Ie D.

Pazgen 7.6, «LFS-Bootscripts-20130123.»
* Pasgen 7.7, «<How Do These Bootscripts Work?.»

Pa3gen 7.8, «<HacTpolika CHCTEMHOTO UMEHU KOMITbIOTEPA.»

Paspgen 7.9, «HacTtpoiuika ckpurtra setclock.»

Pazpgen 7.10, «HacTtpouka KoHCconu Linux.»

Pasgen 7.11, «HacTtpoiika ckpunTta sysklogd.»

B 3akmoueHre gaeTcsa KpaTKas WHpoOpManusd IO CKpUIITaM M (¢aijiaM KOHPUTypaluu,
KOTOPHEIE 3aJeMCTBYIOTCS, KOTHa II0JIb30BaTeJIb BXOOUT B CUCTEMY.

* Pazpgen 7.13, «The Bash Shell Startup Files.»
* Pazpmen 7.14, «Co3manue ¢atina /etc/inputrc.»

7.2. General Network Configuration

This section only applies if a network card is to be configured.

If a network card will not be used, there is likely no need to create any configuration files
relating to network cards. If that is the case, you will need to remove the network symlinks
from all run-level directories (/etc/rc.d/rc*.d) after the bootscripts are installed in
Pazpgen 7.6, «LFS-Bootscripts-20130123».
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7.2.1. Creating stable names for network interfaces

If there is only one network interface in the system to be configured, this section is
optional, although it will never be wrong to do it. In many cases (e.g. a laptop with
a wireless and a wired interface), accomplishing the configuration in this section is
necessary.

With Udev and modular network drivers, the network interface numbering is not
persistent across reboots by default, because the drivers are loaded in parallel and, thus,
in random order. For example, on a computer having two network cards made by Intel
and Realtek, the network card manufactured by Intel may become eth0 and the Realtek
card becomes ethl. In some cases, after a reboot the cards get renumbered the other way
around. To avoid this, Udev comes with a script and some rules to assign stable names
to network cards based on their MAC address.

The rules were pre-generated in the build instructions for udev (systemd) in the last
chapter. Inspect the /etc/udev/rules.d/70-persistent-net.rules file, to find out
which name was assigned to which network device:

cat /etc/udev/rules.d/70-persistent-net.rules

3aMmeuyaHue

In some cases such as when MAC addresess have been assigned to a network card
manually or in a virtual environment such as Xen, the network rules file may not
have been generated because addresses are not consistently assigned. In these
cases, just continue to the next section.

The file begins with a comment block followed by two lines for each NIC. The first line
for each NIC is a commented description showing its hardware IDs (e.g. its PCI vendor
and device IDs, if it's a PCI card), along with its driver in parentheses, if the driver can be
found. Neither the hardware ID nor the driver is used to determine which name to give
an interface; this information is only for reference. The second line is the Udev rule that
matches this NIC and actually assigns it a name.

All Udev rules are made up of several keys, separated by commas and optional whitespace.
This rule's keys and an explanation of each of them are as follows:

* SUBSYSTEM=="net" - This tells Udev to ignore devices that are not network cards.

* ACTION=="add" - This tells Udev to ignore this rule for a uevent that isn't an add
("remove" and "change" uevents also happen, but don't need to rename network
interfaces).

e DRIVERS=="7?*" - This exists so that Udev will ignore VLAN or bridge sub-interfaces
(because these sub-interfaces do not have drivers). These sub-interfaces are skipped
because the name that would be assigned would collide with their parent devices.

* ATTR{address} - The value of this key is the NIC's MAC address.

* ATTR{type}=="1" - This ensures the rule only matches the primary interface in
the case of certain wireless drivers, which create multiple virtual interfaces. The
secondary interfaces are skipped for the same reason that VLAN and bridge sub-
interfaces are skipped: there would be a name collision otherwise.
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* KERNEL=="eth*" - This key was added to the Udev rule generator to handle machines
that have multiple network interfaces, all with the same MAC address (the PS3 is one
such machine). If the independent interfaces have different basenames, this key will
allow Udev to tell them apart. This is generally not necessary for most Linux From
Scratch users, but does not hurt.

* NAME - The value of this key is the name that Udev will assign to this interface.

The value of NAME is the important part. Make sure you know which name has been
assigned to each of your network cards before proceeding, and be sure to use that NAME
value when creating your configuration files below.

7.2.2. Co3maHue ¢panioB KOHPUTYPAIIHH CETEBBIX
uHTEepdencon

Which interfaces are brought up and down by the network script depends on the files in /
etc/sysconfig/. This directory should contain a file for each interface to be configured,
such as ifconfig.xyz, where «xyz» is meaningful to the administrator such as the device
name (e.g. eth0). Inside this file are attributes to this interface, such as its IP address(es),
subnet masks, and so forth. It is necessary that the stem of the filename be ifconfig.

The following command creates a sample file for the ethO device with a static IP address:

cd /etc/sysconfig/

cat > ifconfig.eth® << "EOF"
ONBOOT=yes

IFACE=ethO
SERVICE=ipv4-static
IP=192.168.1.1
GATEWAY=192.168.1.2
PREFIX=24
BROADCAST=192.168.1.255

EOF

The values of these variables must be changed in every file to match the proper setup.

If the ONBOOT variable is set to «yes» the network script will bring up the Network Interface
Card (NIC) during booting of the system. If set to anything but «yes» the NIC will be
ignored by the network script and not be automatically brought up. The interface can be
manually started or stopped with the ifup and ifdown commands.

The IFACE variable defines the interface name, for example, ethO. It is required for all
network device configuration files.

The SERVICE variable defines the method used for obtaining the IP address. The LFS-
Bootscripts package has a modular IP assignment format, and creating additional files
in the /lib/services/ directory allows other IP assignment methods. This is commonly
used for Dynamic Host Configuration Protocol (DHCP), which is addressed in the BLFS
book.

The GATEWAY variable should contain the default gateway IP address, if one is present. If
not, then comment out the variable entirely.

The PREFIX variable contains the number of bits used in the subnet. Each octet in an
IP address is 8 bits. If the subnet's netmask is 255.255.255.0, then it is using the first
three octets (24 bits) to specify the network number. If the netmask is 255.255.255.240,
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it would be using the first 28 bits. Prefixes longer than 24 bits are commonly used by
DSL and cable-based Internet Service Providers (ISPs). In this example (PREFIX=24), the
netmask is 255.255.255.0. Adjust the PREFIX variable according to your specific subnet.i
If omitted, the PREFIX defaults to 24.

For more information see the ifup man page.

7.2.3. Co3manue ¢amia /etc/resolv.conf

Ecnu cucteMma OymeT MOOKIIOUeHAa K ceTu HMHTepHET, e MoHagoOuTcss MHGOpMalus
o DNS (Domain Name Service, cnyx0e ODOMEHHBIX UMEH) [OJIs1 ITpeoOpa3oBaHUS UMEH
noMmeHoB UHTepHeTa B IP-ampeca u Hao60opoT. JIly4muM cnoco60M IpemoCTaBUThL €d 3Ty
nHpopmanmio 6ymeT yka3ath agpeca DNS-cepBepoB, KoTopsle BaM BeIian npoBalifep Uiu
agMUHUCTpPATOpP ceTH, B ¢panine /etc/resolv.conf. Co3magum 3TOT haiil KOMaHIOOM:

cat > /etc/resolv.conf << "EOF"
# Havano /etc/resolv.conf

domain <### #HH###H#H HHH#HAHR>
nameserver <| P-##### HAHBHBHEHE HAHBHBH HHHH>
nameserver <| P-##### HAHBHBHIHE HAHBHBH HHHH>

# KoHeu /etc/resolv.conf
EOF

Ctpoka domain mMoxeT OBITH OIYIIIEHa UM 3aMeHeHa Ha search. O6paTuTech K CTpaHUIIE
cipaBKH 110 resolv.conf 3a 6osiee mogpoOHOM HHGOPMAIHEH.

3amenute <IP-adpec cepsepa umeH> IP-agpecoM caMoro mogxomsIinero Ha Barir B3rmsan
DNS-cepBepa. 3a4acTyl0 CTOMT yKa3aThb 00Jjiee OOHOTO cepBepa (BTOPUYHBIE CEPBepa
TpebOyloTcss miasi obecredyeHusi HapmexkKHocTu). Ecnu BeI XOTHMTe yKal3aTh TOJIBKO OOWH
DNS-cepBep, ymanuTe BTOPYIO CTPOKY nameserver u3 ¢aina. [P-agpec MoXeT TakXke
IIpUHagaexaTh poyTepy Baliey 10KaIbHOU CETH.

3amMeuaHue
Apnpeca Google Public IPv4 DNS 8.8.8.8 u 8.8.4.4.

7.3. Co3manue ¢damia /etc/hosts

Ecnu Brel cobupaeTechk HacTpamBaTh CETEBYIO KapTy, BaMm HeoO6XoguMo peunuTh, Kakue IP-
agpec, nonHoe poMmeHHoe uMsa (FQDN) 1 BO3MOXKHBIE IICEBOOHUMEBI [JI1 HETO BKJIIOYUTH B
daiin /etc/hosts. CunTakcuc ¢arina TakKOu:

IP appec myhost.example.org nceBpoHUMs

Ecnmu xommnbioTep He OymeT BuguM B HHTepHeTe (Hanmpumep, BOpPyr Bwrl umeere
3aperucTpUpPOBaHHBIE OOMEH M HOOCTYIHBIM BbIIeNeHHBIM Onok IP-agpecoB—y
OOJILIIMHCTBA II0JIb30BaTeJiel I3TOro HeT), yOemurtech, 4To IP-ampec HaxoOuTcs B
ouaria3oHe, BHIIeJIEHHOM [JIs YaCTHHIX ceTell. BepHbEIMU fuana3oHaMU SABJISIIOTCS:

YacTHaa ceTb [lMana3oH apgpecos Mpedpukc
10.0.0.1 - 10.255.255.254 8
172.x.0.1 - 172.x.255.254 16
192.168.y.1 - 192.168.y.254 24
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X MOXEeT OBLITh JTIOOBIM YMCJIOM M3 Ouamal3oHa 16-31. y MoxeT OBITh JIIOOBIM YHCIJIOM U3
nuarnasoHa 0-255.

BepHbiM yacTHBIM [P-ampecom mMoxkeT OvpiTh 192.168.1.1. Bepubsim FQDN pgnsa atoro IP
MoxkeT ObITh Ifs.example.org.

[Maxe ecnu Brl He UMeeTe CeTeBOM KapThl, BCé paBHO HeoOxoouMo ykasaTh FQDN. 3to
Heo0X0IUMO /IS KOPPEKTHOM pab0oThl HEKOTOPHIX IIPOTPaMM.

Co3paite ¢aun /etc/hosts komaHmoi:

cat > /etc/hosts << "EOF"
# Hauvano /etc/hosts (Bepcus pns ceTeBOM KapThbl)

127.0.0.1 localhost
<192. 168. 1. 1> <HOSTNAME. exanpl e. or g> [ host nanel] [hostname2 ...]

# KoHeu /etc/hosts (Bepcus ponga ceTeBOW KapThl)
EOF

Heob6xoguMo 3aMeHUTh 3HaueHus <192.168.1.1> u <HOSTNAME.example.org>
Ha COOTBeTCTBYylolue Bammum ycmoBusiM (ecnu IP-agpec ObLI IIPHUCBOEH CETEBHIM/
CUCTEMHBIM agMUHUCTPATOPOM U MalllMHa OydeT IOAKJII0OYeHa K CYIIeCTBYIOUIEN CEeTH).
Heo6s3aTenbHble MMEHa ICEBOOHMMOB MOTYT OBITh ONYIIEHHL.

Ecnu Bel He coOupaeTech HacTpauBaTh CETEBYIO KapTy UiIu y Bac ee HeT, co3paiite ¢ain
/etc/hosts komaHOou:

cat > /etc/hosts << "EOF"
# Hauvano /etc/hosts (Bepcus 6e3 ceTeBOM KapThbl)

127.0.0.1 <HOSTNAME. exanpl e. or g> <HOSTNAME> localhost

# KoHeu /etc/hosts (Bepcus 6e3 ceTeBOoM KapThl)
EOF

7.4. Device and Module Handling on an LFS System

In I'naBa 6, we installed the Udev package. Before we go into the details regarding how
this works, a brief history of previous methods of handling devices is in order.

Linux systems in general traditionally use a static device creation method, whereby a
great many device nodes are created under /dev (sometimes literally thousands of nodes),
regardless of whether the corresponding hardware devices actually exist. This is typically
done via a MAKEDEYV script, which contains a number of calls to the mknod program
with the relevant major and minor device numbers for every possible device that might
exist in the world.

Using the Udev method, only those devices which are detected by the kernel get device
nodes created for them. Because these device nodes will be created each time the system
boots, they will be stored on a devtmpfs file system (a virtual file system that resides
entirely in system memory). Device nodes do not require much space, so the memory that
is used is negligible.
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7.4.1. History

In February 2000, a new filesystem called devfs was merged into the 2.3.46 kernel
and was made available during the 2.4 series of stable kernels. Although it was present
in the kernel source itself, this method of creating devices dynamically never received
overwhelming support from the core kernel developers.

The main problem with the approach adopted by devfs was the way it handled device
detection, creation, and naming. The latter issue, that of device node naming, was
perhaps the most critical. It is generally accepted that if device names are allowed to be
configurable, then the device naming policy should be up to a system administrator, not
imposed on them by any particular developer(s). The devfs file system also suffers from
race conditions that are inherent in its design and cannot be fixed without a substantial
revision to the kernel. It was marked as deprecated for a long period - due to a lack of
maintenance - and was finally removed from the kernel in June, 2006.

With the development of the unstable 2.5 kernel tree, later released as the 2.6 series of
stable kernels, a new virtual filesystem called sysfs came to be. The job of sysfs is to
export a view of the system's hardware configuration to userspace processes. With this
userspace-visible representation, the possibility of seeing a userspace replacement for
devfs became much more realistic.

7.4.2. Udev Implementation

7.4.2.1. Sysfs

The sysfs filesystem was mentioned briefly above. One may wonder how sysfs knows
about the devices present on a system and what device numbers should be used for them.
Drivers that have been compiled into the kernel directly register their objects with a sysfs
(devtmpfs internally) as they are detected by the kernel. For drivers compiled as modules,
this registration will happen when the module is loaded. Once the sysfs filesystem is
mounted (on /sys), data which the drivers register with sysfs are available to userspace
processes and to udevd for processing (including modifications to device nodes).

7.4.2.2. Device Node Creation

Device files are created by the kernel by the devtmpfs filesystem. Any driver that wishes
to register a device node will go through devtmpfs (via the driver core) to do it. When
a devtmpfs instance is mounted on /dev, the device node will initially be created with a
fixed name, permissions, and owner.

A short time later, the kernel will send a uevent to udevd. Based on the rules specified
in the files within the /etc/udev/rules.d, /lib/udev/rules.d, and /run/udev/rules.
d directories, udevd will create additional symlinks to the device node, or change its
permissions, owner, or group, or modify the internal udevd database entry (name) for
that object.

The rules in these three directories are numbered in a similar fashion to the LFS-
Bootscripts package and all three directories are merged together. If udevd can't find a
rule for the device it is creating, it will leave the permissions and ownership at whatever
devtmpfs used initially.
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7.4.2.3. Udev Bootscripts

The first LFS bootscript, /etc/init.d/mountvirtfs will copy any devices located in /
lib/udev/devices to /dev. This is necessary because some devices, directories, and
symlinks are needed before the dynamic device handling processes are available during
the early stages of booting a system, or are required by udevd itself. Creating static device
nodes in /lib/udev/devices also provides an easy workaround for devices that are not
supported by the dynamic device handling infrastructure.

The /etc/rc.d/init.d/udev initscript starts udevd, triggers any "coldplug" devices that
have already been created by the kernel and waits for any rules to complete. The script
also unsets the uevent handler from the default of /sbin/hotplug . This is done because
the kernel no longer needs to call out to an external binary. Instead udevd will listen on
a netlink socket for uevents that the kernel raises.

The /etc/rc.d/init.d/udev_retry initscript takes care of re-triggering events for
subsystems whose rules may rely on filesystems that are not mounted until the mountfs
script is run (in particular, /usr and /var may cause this). This script runs after the
mountfs script, so those rules (if re-triggered) should succeed the second time around.
It is configured from the /etc/sysconfig/udev retry file; any words in this file other
than comments are considered subsystem names to trigger at retry time. To find the
subsystem of a device, use udevadm info --attribute-walk <device> where <device>
is a an absolure path in /dev or /sys such as /dev/sr0 or /sys/class/rtc.

7.4.2.4. Module Loading

Device drivers compiled as modules may have aliases built into them. Aliases are
visible in the output of the modinfo program and are usually related to the
bus-specific identifiers of devices supported by a module. For example, the snd-
fm801 driver supports PCI devices with vendor ID 0x1319 and device ID 0x0801,
and has an alias of «pci:v00001319d00000801sv*sd*bc04sc01i*». For most devices,
the bus driver exports the alias of the driver that would handle the device via
sysfs. E.g., the /sys/bus/pci/devices/0000:00:0d.0/modalias file might contain
the string «pci:v00001319d00000801sv00001319sd00001319bc04sc01i00». The default
rules provided with Udev will cause udevd to call out to /sbin/modprobe with the
contents of the MODALIAS uevent environment variable (which should be the same as the
contents of the modalias file in sysfs), thus loading all modules whose aliases match this
string after wildcard expansion.

In this example, this means that, in addition to snd-fm801, the obsolete (and unwanted)
forte driver will be loaded if it is available. See below for ways in which the loading of
unwanted drivers can be prevented.

The kernel itself is also able to load modules for network protocols, filesystems and NLS
support on demand.

7.4.2.5. Handling Hotpluggable/Dynamic Devices

When you plug in a device, such as a Universal Serial Bus (USB) MP3 player, the kernel
recognizes that the device is now connected and generates a uevent. This uevent is then
handled by udevd as described above.

7.4.3. Problems with Loading Modules and Creating Devices

There are a few possible problems when it comes to automatically creating device nodes.
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7.4.3.1. A kernel module is not loaded automatically

Udev will only load a module if it has a bus-specific alias and the bus driver properly
exports the necessary aliases to sysfs. In other cases, one should arrange module loading
by other means. With Linux-3.8.1, Udev is known to load properly-written drivers for
INPUT, IDE, PCI, USB, SCSI, SERIO, and FireWire devices.

To determine if the device driver you require has the necessary support for Udev, run
modinfo with the module name as the argument. Now try locating the device directory
under /sys/bus and check whether there is a modalias file there.

If the modalias file exists in sysfs, the driver supports the device and can talk to it
directly, but doesn't have the alias, it is a bug in the driver. Load the driver without the
help from Udev and expect the issue to be fixed later.

If there is no modalias file in the relevant directory under /sys/bus, this means that the
kernel developers have not yet added modalias support to this bus type. With Linux-3.8.1,
this is the case with ISA busses. Expect this issue to be fixed in later kernel versions.

Udev is not intended to load «wrapper» drivers such as snd-pcm-oss and non-hardware
drivers such as loop at all.

7.4.3.2. A kernel module is not loaded automatically, and Udev is not
intended to load it

If the «wrapper» module only enhances the functionality provided by some other module
(e.g., snd-pcm-oss enhances the functionality of snd-pcm by making the sound cards
available to OSS applications), configure modprobe to load the wrapper after Udev
loads the wrapped module. To do this, add a «softdep» line in any /etc/modprobe.d/
<filename>. conf file. For example:

softdep snd-pcm post: snd-pcm-o0ss

Note that the «softdep» command also allows pre: dependencies, or a mixture of both
pre: and post:. See the modprobe.d(5) manual page for more information on «softdep»
syntax and capabilities.

If the module in question is not a wrapper and is useful by itself, configure the modules
bootscript to load this module on system boot. To do this, add the module name to the /
etc/sysconfig/modules file on a separate line. This works for wrapper modules too, but
is suboptimal in that case.

7.4.3.3. Udev loads some unwanted module

Either don't build the module, or blacklist it in a /etc/modprobe.d/blacklist.conf file
as done with the forte module in the example below:

blacklist forte

Blacklisted modules can still be loaded manually with the explicit modprobe command.

7.4.3.4. Udev creates a device incorrectly, or makes a wrong symlink

This usually happens if a rule unexpectedly matches a device. For example, a poorly-
writen rule can match both a SCSI disk (as desired) and the corresponding SCSI generic
device (incorrectly) by vendor. Find the offending rule and make it more specific, with the
help of the udevadm info command.
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7.4.3.5. Udev rule works unreliably

This may be another manifestation of the previous problem. If not, and your rule uses
sysfs attributes, it may be a kernel timing issue, to be fixed in later kernels. For now,
you can work around it by creating a rule that waits for the used sysfs attribute and
appending it to the /etc/udev/rules.d/10-wait for sysfs.rules file (create this file
if it does not exist). Please notify the LFS Development list if you do so and it helps.

7.4.3.6. Udev does not create a device

Further text assumes that the driver is built statically into the kernel or already loaded as
a module, and that you have already checked that Udev doesn't create a misnamed device.

Udev has no information needed to create a device node if a kernel driver does not export
its data to sysfs. This is most common with third party drivers from outside the kernel
tree. Create a static device node in /1lib/udev/devices with the appropriate major/minor
numbers (see the file devices. txt inside the kernel documentation or the documentation
provided by the third party driver vendor). The static device node will be copied to /dev
by the udev bootscript.

7.4.3.7. Device naming order changes randomly after rebooting

This is due to the fact that Udev, by design, handles uevents and loads modules in parallel,
and thus in an unpredictable order. This will never be «fixed». You should not rely upon the
kernel device names being stable. Instead, create your own rules that make symlinks with
stable names based on some stable attributes of the device, such as a serial number or the
output of various * id utilities installed by Udev. See Pasnen 7.5, «Co3manue cOOCTBEHHBIX
CCBIIIOK Ha ycTpoiucTBa» and Pa3men 7.2, «General Network Configuration» for examples.

7.4.4. Useful Reading

Additional helpful documentation is available at the following sites:

* A Userspace Implementation of devfs http://www.kroah.com/linux/talks/ols 2003
udev paper/Reprint-Kroah-Hartman-OLS2003.pdf

* The sysfs Filesystem http://www.kernel.org/pub/linux/kernel/people/mochel/doc/
papers/ols-2005/mochel.pdf

7.5. Co3maHue COOCTBEHHBIX CCBIIOK Ha YCTPOHCTBA
7.5.1. Ccbuiku Ha CD-ROM

HexkoToprle mporpaMMEl, KOTOPEIe BBl MOXKeTe 3aX0TeTh YCTaHOBUTH I103XKe (HapuMep,
pa3Hble MeauaIrieephl), 0KUAA0T, YTO cchiiku /dev/cdrom u /dev/dvd cyiiecTByOT U
yKa3eiBaioT Ha ycTtpoiicTBo CD-ROM unu DVD-ROM. Kpome TOro, 3TH CCHIJIKH yOOOHO
Hcmonb30BaTh B (anne /etc/fstab. Bmecte ¢ Udev mocTaBnsgeTcs CKPUIT, KOTOPHIHA
creHepupyeT (dausbl IpaBUil AJI CO30aHUSA 3TUX CUMBOJINYECKHUX CCBHIJIOK OCHOBBIBASICh
Ha BO3MOXKHOCTSAX KaX[0I'0 YCTPOUCTBa, O0HaKo BaM HeoOxoamuMo BEHIOpPaTh OOUH U3 OABYX
pexXrUMOB PabOTH CKPHUIITA.

Bo-T1iepBBIX, CKPUIIT MOKeT paboTaThk B pexxume «by-path» (ucrnonb3yetcs 60IbIINHCTBOM
yctporictB USB u FireWire), Korga co3gaBaeMble UM IOpaBujia OyOyT 3aBUCETH OT
¢dusumueckoro nytu K CD- umm DVD-ycTpoiicTBYy. Bo-BTOpHIX, OH MOXKeT paboTaTh B
pexume «by-id» (mpumensiercs g 6osnbimuHcTBa yeTpoicTB IDE u SCSI), mipu KkoTopom
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mpaBuiia OyOoyT 3aBUCETh OT UAEHTU(PUKATOPA, COXPAaHEHHOT0 B caMOM yCTpoucTBe. ITyTh
onpepensercsa ckpuntoMm path_id u3 nocraBgku Udev, u ugeHTH(PUKATOP CUYUTHIBAETCS
npu noMmoinu ero ke nporpamm ata_id unu scsi_id, B 3aBucumoctu ot TuUmna Barero
YCTPOMCTBA.

Y KaxXpgoro Imogxoga €CTb CBOM IIPEeMMYIEeCTBa; BHIOOp OyImeT 3aBUCEThL OT TOTO,
KaKOro THUIla M3MeHeHUs OyOoyT ITPOUCXOOUThH C Bammmm ycTpoiicTBOM Haubojiee 4acTo.
Ecnu ¢u3ndyeckuil OyTh K YCTPOMCTBY MOXKET CMEHUTHLCS (HAIpuMep, MOTOMYy 4YTO Bl
IIOOKJII0YaeTe ero B pa3Hble IIOPTHI/CIIOTH), TO BaM cnenyeT uCIonb30BaTh pexkuM «by-id».
C mpyrou CTOPOHEHI, €CJIM M3MEHUTBhCSI MOXKET UAeHTHU(UKATOP YCTPOMCTBA, HAIIPUMED,
Bbl oXupaeTe ero CKOpou MOJIOMKU U IJIaHUPYEeTe 3aMeHUTh e€ro OPYruM TaKuM XKe,
IMOOKJIIOYUB B TOT K€ CaMbIi pa3beM, TO Bam nomorigeT pexxum «by-path».

Ecnu BO3MOXKHBEI U3MEHEHHUS U TOTO, U OPYroro xapakTepa, Bam mpuiifeTcss BHIOUpATh
PEeXUM, OCHOBBIBAsICh Ha MMPEAIION0KEHUSIX O TOM, KaKle XKe BCe-TakKu OyOyT IPOUCXOOUTD
Jarie.

! BaxxHo

Bremuue yctpoiucTBa (Hanmpumep, CD-mpuBon, nopkiiodeHHBIM 4epe3 USB)
He [OOJIKHBI MCHOOJIb30BaTh pexXuM by-path, TOCKONIBKY KaXOBIM pa3 IIpHu
TMOAKJIIOYEHUU YCTPOMCTBA B HOBBIM BHEUIHUUW IOPT OydeT MEHSThCSA €ro
¢pusmyeckunt nmyts. Ecnu Bel B mpaBuiax Udev mombiTaeTeCh pacno3HaBaTh
BHEIIHME yCTPOMCTBa MO X (puauveckoMy nyTHu, Brl yObemuTech, 4To mpobiema
XapaKTepHa [Jis BCeX BHEIIHUX YCTPOUCTB, a He TOJILKO it CD- u DVD-npuBonoB.

Ecnu B XO0TUTE y3HATh 3HAYEHUS, KOTOpPble OyOyT UCIIONb30BaTh CKpUIllThl Udev, Torma
HaWOUTe KaTajor COOTBeTCTBYIomnlero CD-mpuBona B /syS (Hammpumep, 3TO MOXKeT OBITh /
sys/block/hdd) u BeImmOTHKUTE KOMaHOy THUIIA:

udevadm test /sys/block/hdd

Look at the lines containing the output of various * id programs. The «by-id» mode will
use the ID SERIAL value if it exists and is not empty, otherwise it will use a combination
of ID MODEL and ID REVISION. The «by-path» mode will use the ID PATH value.

If the default mode is not suitable for your situation, then the following modification can
be made to the /etc/udev/rules.d/83-cdrom-symlinks. rules file, as follows (where
mode is one of «by-id» or «by-path»):

sed -i -e 's/"write cd rules"/"write_cd _rules node"/' \
/etc/udev/rules.d/83-cdrom-symlinks.rules

Note that it is not necessary to create the rules files or symlinks at this time, because
you have bind-mounted the host's /dev directory into the LFS system, and we assume
the symlinks exist on the host. The rules and symlinks will be created the first time you
boot your LFS system.

However, if you have multiple CD-ROM devices, then the symlinks generated at that
time may point to different devices than they point to on your host, because devices
are not discovered in a predictable order. The assignments created when you first boot
the LFS system will be stable, so this is only an issue if you need the symlinks on both
systems to point to the same device. If you need that, then inspect (and possibly edit)
the generated /etc/udev/rules.d/70-persistent-cd. rules file after booting, to make
sure the assigned symlinks match what you need.
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7.5.2. Pa3oupaeMcsi ¢ AyO/THPYIOIIIHMHCSI YCTPOHCTBAMH

As explained in Pasgen 7.4, «Device and Module Handling on an LFS System», the order
in which devices with the same function appear in /dev is essentially random. E.g., if you
have a USB web camera and a TV tuner, sometimes /dev/video0 refers to the camera and
/dev/videol refers to the tuner, and sometimes after a reboot the order changes to the
opposite one. For all classes of hardware except sound cards and network cards, this is
fixable by creating udev rules for custom persistent symlinks. The case of network cards
is covered separately in Pa3gen 7.2, «General Network Configuration», and sound card
configuration can be found in BLFS.

For each of your devices that is likely to have this problem (even if the problem doesn't
exist in your current Linux distribution), find the corresponding directory under /sys/
class or /sys/block. For video devices, this may be /sys/class/video4linux/videoX.
Figure out the attributes that identify the device uniquely (usually, vendor and product
IDs and/or serial numbers work):

udevadm info -a -p /sys/class/video4linux/video0
3aTeM BIULIUTE IIpaBHJIa, KOTOPHBIE GYJIYT CO30aBaThb CCHIJIKH:

cat > /etc/udev/rules.d/83-duplicate _devs.rules << "EOF"

# MocToAHHbIe CCbiNKM ONna Beb-kKaMepbl U TOHEpa

KERNEL=="video*", ATTRS{idProduct}=="1910", ATTRS{idVendor}=="0d81", \
SYMLINK+="webcam"

KERNEL=="video*", ATTRS{device}=="0x036f", ATTRS{vendor}=="0x109e", \
SYMLINK+="tvtuner"

EOF

B pesynbraTe ycTtporcTtBa /dev/video0 u /dev/videol Bce Takxke OyoyT IIPOAOJIKATh
Clly4aHBIM 00pa30M MEHSIThCSI MeCTaMU IIPU KaxKOou 3arpy3ke (M II03TOMY He IOJIKHBI
HCII0JIb30BaThCSl HEIOCPEeACTBEHHO), HO Telepb Ha MOMOIIb IIPUIIIN CUMBOJINYECKUE
cceiku /dev/tvtuner u /dev/webcam, KoTopsie Bcerga OynyT yKa3blBaTh Ha IPaBUJILHEIE
YCTPOUCTBA.
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7.6. LFS-Bootscripts-20130123

[TakeT LFS-Bootscripts comepxkuT HaOOp CKPUIITOB [JIs 3allyCKa/OCTAHOBKH CUCTEMHBIX
cnyxk0 mpu 3arpys3ke uiu BeIKIoueHuu LFS-cucTeMel.

IIpuonu3urensHoe wMeHee 0.1 SBU
BpeMsi COOpPKH:

TpeOyeT

256 KB

CBOOOOHOIO MecTa

Ha OJHCKEe:

7.6.1. YcranoBkKa LFS-Bootscripts

YcTaHoOBUM IIaKeT:

make install

7.6.2. Comepxxumoe LFS-Bootscripts

YcTraHOB/I€eHHBIE checkfs, cleanfs, console, functions, halt, ifdown, ifup, localnet,

CKPHIITHI: modules, mountfs, mountkernfs, network, rc, reboot, sendsignals,
setclock, static, swap, sysctl, sysklogd, template, udev, and
udev retry

YcTraHOB/I€eHHBIE /etc/rc.d, /etc/init.d (cuMmBonIu4YecKasi ccelyika), /etc/sysconfig, /lib/

KaTaJIOT'H|:

services, /lib/Isb (cumBonMuyeckast cculiIKa)

KpaTrkoe onucanue

checkfs

cleanfs

console
functions

halt
ifdown
ifup
localnet

modules
mountfs

mountkernfs
network

[IpoBepsieT cocTosiHHME (ANWIOBEIX CHUCTEM Ilepel, WX MOHTHUPOBaHUEM
(McKTI0Yas XKypHasbl (GaiIOBLIX CUCTEM U CEeTeBhIe (haiiIOBbIE CUCTEMBI)

Ypansaer (¢Qainel, KOTOpble He  HOOJIXKHBI COXPaHATHCSI  MEXKOY
repes3arpy3kamu, HamnpuMep aunsl B gUpekKTopusx /var/run/ u /var/
lock/; co3maeT 3aHOBO OAMpeKTOpUIO /var/run/utmp u ymanser daunsl /
etc/nologin, /fastboot wu /forcefsck, ecnu oHU CylIeCTBYIOT

3arpyaeT TaOnuily CHUMBOJIOB KJIaBUATypPh, COOTBETCTBYIOIIYIO
BLIOPAHHOM pacKilafgKe; TaKxKe yCTaHaBIUBaeT MIPU@T A1 KOHCOIU

ComepxkuT o0IIue O BCeX CKPUIITOB (GYHKIWM, TaKue KaK ITpoBepKa
cTaTyca U OIInO0K

OctaHaBIUBaeT CUCTEMY
OcTaHaBIUBaeT ceTeBOe YCTPOUCTBO
[TpOoU3BOOUT UHUIIHATIN3AIINIO CETEBOT0 YCTPOUCTBA

YcTaHaBIMBaeT HWMS CHCTEeMBl M HaCTpauBaeT CeTeBoe YCTPOMCTBO
"loopback"

3arpyxaeT MOOyIu sOpa, IlepeducieHHble B ¢aine /etc/sysconfig/
modules, ucmonb3ys apryMeHTH], TaKXKe 3aJlaBaeMble B HEM

MOHTI/IpyeT BCe (bafIHOBbIe CUCTEeMBEBI, 3a HCKIIOYEeHHEeM CEeTEBEIX U
UMEIIUX OIINI0 noauto

MOHTUPYET BUPTyaJbHBIE CUCTEMEI IOpa, HAalTpuMep Proc

3agencTByeT CceTeBble KapThl, NOOHUMAaeT CeTeBble UHTeppeuce u
yCTaHaBJIUBAET LIII03 10 YMOJTYaHUIO (IIe BO3MOXKHO)
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reboot
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setclock

static

swap
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OCHOBHOM CKpPHUIT KOHTPOJII VYPOBHSA 3allyCka; OH OTBedYaeT 3a
IOCJIeqoBaTEeIbHbEIM 3allyCK BCeX OCTajJlbHBIX CKPUITOB B MOPSAOKeE,
OIIpeneeHHOM CUMBOJIMYECKUMU CChIJIKaMU

[lepe3arpyxaeT cCUCTEMY

Ilepen mepe3arpy3Ko¥ WM BHIKJIIOUYEHHEM CHCTEeMbl CHadasla IIOChIIaeT
BCeM TIIpoIlecCaM CHTHabl, TpeOyloliue uX 3aBepIIeHHs, a 3aTeM
YHUYTOXKAET OCTABIIKUECS TPOIIECCHI

YcraHaBnuBaeT Ha 4dacax sipa JIOKaJIbHOe BpeMsl, eCJIM Ha allllapaTHEIX
yacax Bpemsa He B UTC

[TpemocTaBnsieT HeoOXOOUMYI0 (YHKIIMOHAJILHOCTb [JISI TIPUCBOEHUS
ctatudeckoro IP-agpeca ceTreBoMy nmHTEPhEUCY

BkiiodaeT/oTKI049aeT Gauiabl 1 pa3genbl IOgKadYKa

CuuThsiBaeT KOHpUTypaluoo cucteMel u3 ¢daina /etc/sysctl.conf, ecnu
OH CYIIECTBYET, U IlepenaeT ee aapy

3amnyckaeT/ocTaHaBIMBaeT JEMOHOB XypPHaJIMPOBaHUI CUCTEMEI U sifpa
[ITa6s10H OJisS CO3MaHUs CBOUX CKPUIITOB
[ToaroTaBnuBaeT gupeKkTopuio /dev u 3anyckaeT Udev

[IbITaeTcsi 3aHOBO BHIIOJIHUTH HEyOaBIIMECS COOBITUS udev U KOIUPYyeT
co3maHHbIe (aunbl ODpaBuil u3 gupekropuu /dev/.udev B /etc/udev/
rules.d, ecnmu HeEOOXOOUMO
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7.7. How Do These Bootscripts Work?

Linux uses a special booting facility named SysVinit that is based on a concept of run-
levels. 1t can be quite different from one system to another, so it cannot be assumed that
because things worked in one particular Linux distribution, they should work the same in
LFS too. LFS has its own way of doing things, but it respects generally accepted standards.

SysVinit (which will be referred to as «init» from now on) works using a run-levels scheme.
There are seven (numbered O to 6) run-levels (actually, there are more run-levels, but
they are for special cases and are generally not used. See init(8) for more details), and
each one of those corresponds to the actions the computer is supposed to perform when
it starts up. The default run-level is 3. Here are the descriptions of the different run-levels
as they are implemented:

: halt the computer

: single-user mode

: multi-user mode without networking

: multi-user mode with networking

: reserved for customization, otherwise does the same as 3

: same as 4, it is usually used for GUI login (like X's xdm or KDE's kdm)
: reboot the computer

QU WN PO
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7.7.1. Configuring Sysvinit

During the kernel initialization, the first program that is run is either specified on the
command line or, by default init. This program reads the initialization file /etc/inittab.
Create this file with:

cat > /etc/inittab << "EOF"
# Begin /etc/inittab

id:3:initdefault:
si::sysinit:/etc/rc.d/init.d/rc S

10:0:wait:/etc/rc.d/init.d/rc 0
11:S1:wait:/etc/rc.d/init.d/rc 1

12:2:wait:/etc/rc.d/init.d/rc 2
13:3:wait:/etc/rc.d/init.d/rc 3
14:4:wait:/etc/rc.d/init.d/rc 4
15:5:wait:/etc/rc.d/init.d/rc 5
16:6:wait:/etc/rc.d/init.d/rc 6

ca:12345:ctrlaltdel:/sbin/shutdown -tl1l -a -r now
su:5S016:once:/sbin/sulogin

:2345:respawn:/sbin/agetty --noclear ttyl 9600
:2345:respawn:/sbin/agetty tty2 9600
:2345:respawn:/sbin/agetty tty3 9600
:2345:respawn:/sbin/agetty tty4 9600
:2345:respawn:/sbin/agetty tty5 9600
:2345:respawn:/sbin/agetty tty6 9600

OUkWN B

# End /etc/inittab
EOF

An explanation of this initialization file is in the man page for inittab. For LFS, the key
command that is run is rc. The intialization file above will instruct rc to run all the scripts
starting with an S in the /etc/rc.d/rcsysinit.d directory followed by all the scripts
starting with an S in the /etc/rc.d/rc?.d directory where the question mark is specified
by the initdefault value.

As a convenience, the rc script reads a library of functions in /1ib/1lsb/init-functions.
This library also reads an optional configuration file, /etc/sysconfig/rc.site. Any
of the system configuration file parameters described in subsequent sections can be
alternatively placed in this file allowing consolidation of all system parameters in this one
file.

As a debugging convenience, the functions script also logs all output to /run/var/
bootlog. Since the /run directory is a tmpfs, this file is not persistent across boots,
however it is appended to the more permanent file /var/log/boot. log at the end of the
boot process.
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7.7.2. Changing Run Levels

Changing run-levels is done with init <runlevel>, where <runlevel> is the target run-
level. For example, to reboot the computer, a user could issue the init 6 command, which
is an alias for the reboot command. Likewise, init 0 is an alias for the halt command.

There are a number of directories under /etc/rc.d that look like rc?.d (where ? is the
number of the run-level) and rcsysinit.d, all containing a number of symbolic links.
Some begin with a K, the others begin with an S, and all of them have two numbers
following the initial letter. The K means to stop (kill) a service and the S means to start a
service. The numbers determine the order in which the scripts are run, from 00 to 99—the
lower the number the earlier it gets executed. When init switches to another run-level,
the appropriate services are either started or stopped, depending on the runlevel chosen.

The real scripts are in /etc/rc.d/init.d. They do the actual work, and the symlinks all
point to them. K links and S links point to the same script in /etc/rc.d/init.d. This is
because the scripts can be called with different parameters like start, stop, restart,
rel oad, and st at us. When a K link is encountered, the appropriate script is run with the
st op argument. When an S link is encountered, the appropriate script is run with the
start argument.

There is one exception to this explanation. Links that start with an S in the rc0.d and rc6.
d directories will not cause anything to be started. They will be called with the parameter
st op to stop something. The logic behind this is that when a user is going to reboot or
halt the system, nothing needs to be started. The system only needs to be stopped.

These are descriptions of what the arguments make the scripts do:
start
The service is started.

st op
The service is stopped.

restart
The service is stopped and then started again.

r el oad
The configuration of the service is updated. This is used after the configuration file
of a service was modified, when the service does not need to be restarted.

st at us
Tells if the service is running and with which PIDs.

Feel free to modify the way the boot process works (after all, it is your own LFS system).
The files given here are an example of how it can be done.

7.8. HacTpo#Ka CHCTEMHOT 0 HMEHH KOMIILIOTEepa

Yactp paboTel ckpunrta localnet 3aknioudaeTcs B YyCTaHOBKE MMEHU CUCTEMBI, KOTOPOEe
onpepnernseTcs B ¢paune /etc/sysconfig/network.

CozpmamumMm ¢daun /etc/sysconfig/network u 3agagmM uMsi CUCTEMBI KOMaHOON:

echo "HOSTNAME=<| f s>" > /etc/sysconfig/network

<lfs> HyKHO 3aMeHHUTh Ha UM, KOTOpoe BEl XOTUTE HaTh KOMIIbIOTEPY. He BBoOuTE 3mech
nonHoe goMmeHHoe uMs (Fully Qualified Domain Name, FQDN). 91y undopmainuio MBI
rnmomecTtuM B ¢ann /etc/hosts.
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7.9. HacTpo#ika ckpunra setclock

Ckpunt setclock cuuTbiBaeT BpeMsi C aIlllapaTHBIX 4YacOB, TaKXKe H3BECTHBIX KakK
yacel BIOS umum CMOS (Complementary Metal Oxide Semiconductor). Ecnu Ha
annapaTHBEIX 4Yacax ycTraHoBieHOo UTC (BceMuUpHOEe CKOOPAMHHPOBAHHOE BpPEMS), 3TOT
CKPUIIT NIpeoOpa3yeT MOIy4eHHOe 3HaueHUe B JIOKAaJbHOE BpPeMS, MUCIIOJIb3ys ¢daim /
etc/localtime (koTopsii coobmiaetr nporpamme hwclock, B Kakoli BpeMeHHOU 30HE
HaXOOUTCS II0JIb30BaTejib). HEeBO3MOXKHO OIpenenTh, YCTaHOBJIEHO Ha alllapaTHHIX
yacax UTC unu ke noKajabHOE BpeMs, II03TOMY HeEOOXOOUMO yKa3aTh 3TO BPYYHYIO.

CkpunTt setclock 3amnyckaeTcsi cucteMol udev mpu 3arpy3ke, Korga SOpo OIIpenesseT
BO3MOXKHOCTH amapaTHOro obecmedeHus. TakKxkKe ero MOXKHO 3alyCTUTh BPYYHYIO C
rmapaMeTpoM stop, 4ToOBI COXPAaHUTb CUCTEMHOE BpeMsi B anmapaTHbie yackl CMOS.

Ecnu Brl He MOoXKeTe BCIIOMHUTH, YCTaHOBJIEHO Ha annapaTHeIX yacax UTC uiu mokKajibHOE
Bpems, 3anyctuTte komauay hwclock --localtime --show. OxHa 0ToOpa3uT TeKyIllee BpeMs
B COOTBETCTBUHU C alNapaTHBIMHA YacaMHu. EC/IM OHO COBIagaeT C TeM, YTO IIOKa3bIBAlOT
Bamu HacTeHHBIe/Hapy4YHBIE 4Yachl, 3HA4YUT Ha 4yacax CMOS ycTaHOBJIEHO JIOKaQJIbHOE
Bpemsa. Ecnu BeiBom hwclock He coBmagaeT C JIOKaJlbHBIM BpPEMEHEM, CKOpPEe BCEro,
aTo UTC. IIpoBepbTe 3TO, mMOOABISS WM BBIUMTAS MPABUIIbHOE CMeIlleHHe K BpPEeMEHH,
BeiBomuMoMy hwclock. Hanpumep, ecnu Brel )XuBeTe BO BpeMeHHOU 30He MST, Takxke
n3BectHou Kak GMT -0700, mo6aBbTe CEMb YaCOB K JIOKaJIbHOMY BPEMEHHU.

N3menute 3HaueHue nepeMeHHou UTC Huxke Ha O (HONIB), €C/IM Ha allapaTHHIX dacax
yctaHoByiieHO He UTC.

Co3zpariTe HOBHIU (atin /etc/sysconfig/clock, 3anycTus:

cat > /etc/sysconfig/clock << "EOF"
# Havano /etc/sysconfig/clock

UTC=1

# [obaBbTe B 3Ty MEpPEMEHHYI OMuUMK, KOTOpble XO0TUTe nepepaBatb hwclock,
# Hanpumep, TUN annapaTHbIX 4YacoB Ha apxutekTtype Alpha.
CLOCKPARAMS=

# KoHeu /etc/sysconfig/clock
EOF

Xopomuii coBeT, OOBSCHSIONIUM, KaK oOpamaTtbcsi C BpemMeHeM B LFS, pmoctymnen
TyT: http://www.linuxfromscratch.org/hints/downloads/files/time.txt. OH paccKa3bIBaeT O
BpeMeHHEBIX 30HaX, UTC u nepeMeHHOU OKpyXeHus TZ.

JaMeuaHHue

[Tapametrpsl CLOCKPARAMS u UTC moryT ObITH TaKXKe yKa3aHHl B ¢aiine /etc/
sysconfig/rc.site.

7.10. HacTpoika KoHcoH Linux

9OTa ceKIus ONUChIBAET HACTPOUKY CKPHUIITa console, KOTOpHIM yCTaHaBIUBAET PaCKIaaKy
KJIaBUATYPHI, IIPUPT KOHCOJIN ¥ YPOBEHDb ITOAPOOHOCTU UHDOPMAIIUY, BELIBOOUMOM SITPOM
Ha KOHconb. Ecnu Bhl He ITaHUpPYeETe MCIIONh30BaTh CHUMBOJIbI, HE COOTBETCTBYIOIIHNE
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ctaumapty ASCII (HanmpuMep, 3HaK KonupanTa, CUMBOJIH (yHTa 1 €Bp0), U coOupaeTech
rmevaTaTh TOJILKO B aHTJIMMCKOM pacKiagKe, TO MOXKETe MNPOIYyCTUTh OOJIbHIYI0 YaCTh
cekumu. bes ¢aiina KoHburypanmm (Mam 5KBUBaAJI€HTHHIX HAaCTPOeK B rc.site), ckpunot
console He OyOgeT HUYEro gesnaThb.

Ckpunt console cuuthiBaeT KoOH(purypanuioo wu3 danna /etc/sysconfig/console.
Pemmute mnst cebs, KaKyl0 PpacKIagKy KiIaBHATyphbl M KakKoW IIPUPT HaMepeHbI
ncnonb3oBaThk. Pasznuuusie HOWTO mnst MHOTHMX SI3BIKOB MOXKHO HaAWTH 31ech: http:/
www.tldp.org/HOWTO/HOWTO-INDEX/other-lang.html. Ecnu Bbl Bce ellle B COMHEHHUSX,
IIOCMOTPUTE CIIMCOK MOOCTYIIHBIX pacKiagoK u mpudtoB B pupektopuu /lib/
kbd. IIpoutuTe cTpaHulbl pykKoBoacTBa Lloadkeys(l) u setfont(8), uToOB y3HaATH
HeoO0X0oMble apryYMEHTHI OJI 3TUX ITPOTPaMM.

®anin  /etc/sysconfig/console  momkKeH  comepxXaThb CTPOKH B  (¢opMarte
[TIEPEMEHHAfA="3Ha4yenue". [IoO0yCTUMEI CJIeAYIOIINE IIePpEMEHHEIE:

LOGLEVEL
OTa nepeMeHHas 3ajaeT YPOBEHb MOOPOOHOCTU COOOIIEeHNM, IOCHIIaeMBIX SOAPOM Ha
CUCTEMHYIO KOHCOJIb. 3Ha4YeHUEe 5TOU IepeMeHHOU lepefaeTcs B Ka4yeCTBe apryMeHTa
yrunute dmesg. [JonycTuMb ypoBHU OT "1" (HeT coobienuir) go "8". ITo ymom4aHuio
II7II.

KEYMAP

Yka3wiBaeT apryMeHTHl O nporpamMmbl loadkeys, 0OBIYHO UWMS pPacCKIaaKH,
Hanpumep, «es». Ecnm 3Ta mepeMeHHasi He YCTaHOBJIEHa, 3arpy304YHbIe CKPHUIITHI HE
sanycTaT loadkeys u 6yneT UCIIOJIb30BaThCS pacKiiagKa 10 YMOJTYaHUIO.

KEYMAP CORRECTIONS

OTa (KpalilHe peOkKo HCIOJIb3yeMasi) epeMeHHas 3afaeT apryMeHTHl [OJid BTOPOTro
BeI30Ba nporpaMmel loadkeys. OHa mones3Ha, eciyu cTaHOapTHas packiagka Bac He
COBCEM YIOOBJIETBOpPSAET M BBl XOTHUTE HEMHOTO ee IOANpaBUTh. Hampumep, 4TOOHI
no0aBUTh CHMBOJI €BPO B pacKiagKy, KOTopas ero He COOEePXKUT, IPUCBOUTE 3TOU
IIepeMeHHOU 3HaYeHUEe «euro2».

FONT

3amaeT apryMeHTHI a1 yTunuTe setfont. OObIYHO, OHaA BKIIIOYaeT UM IIpudTa, «-m»
1 3aTeM UMS KapThl CUMBOJIOB. Hammpumep, 4ToOb 3arpy3uth mpudT «latl-16» BMecTe
C KapTou cuMBOJIOB «8859-1» (Henmoxou BapuaHT Ay CIIIA), mpucBoiiTe HIepeMEeHHOU
3HaueHue «latl-16 -m 8859-1». B pexume UTF-8, sapo ucnonb3yeT KapTy CUMBOJIOB
myisi mpeoOpa3oBaHUS 8-OMTHBIX KOMOB HaXKaTHIX KJIaBUIN u3 packinagke B UTF-8
W apryMeHT IlapaMeTpa "-m" OOJIXKeH YyKa3blBaTb KOOWPOBKY KOOOB KJIaBHUIIl B
packiagke.

UNICODE
[TpucBoOTE 3TOM ITEPpEMEHHOM 3HaYeHUe «1», «yes» unu «true», 4YToOHI IIEPEKITIOYUTD
KOHCOIb B pexuM UTF-8. OTo0 11os1e3H0 IIpu UCII0JIb30BaHUM JIOKaJIM, OCHOBAaHHOU Ha
UTF-8, 1 He peKOMeHAYyeTCA B UHBIX CIIy4dasx.

LEGACY CHARSET

II1s1 MHOTHX pacKilafgoK KiaBuaTyphl B makeTe Kbd He cymecTByeT roroBoro Unicode-
BapuaHTa. CKpunt console 0ygeT Ha j1eTy KOHBEPTUPOBATh UMEIOUIYIOCS PacKIaOKy
B UTF-8, ecriu npuBOUTH 3TOU IepeMeHHOU uMs nocTtynHou He-UTF-8 packinagku.

HecKo/nbKO IPpUMEPOB:
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o IInsa He-Unicode HacTpoiiku HeoOXoguMHBI TOJIBKO rmepemennbie KEYMAP 1 FONT.
Hampumep, 01 HOJIBCKHUX II0JIb30BaTeJIe MOXKET IMOOOUMTH TaKOM BapuaHT:

cat > /etc/sysconfig/console << "EOF"
# Havano /etc/sysconfig/console

KEYMAP="p1l2"
FONT="1lat2a-16 -m 8859-2"

# KoHeu /etc/sysconfig/console
EOF

» Kak yrmoMuHaJIOCh BhIIlIE, MHOTIAa ObIBaeT HEOOXOOMMO ITOOKOPPEKTUPOBATH
packinaaky. Crnenyoomiui mpuMep no0aBIsseT CUMBOJI €BpO K HEMEIKOM pacKIajKe:

cat > /etc/sysconfig/console << "EOF"
# Havano /etc/sysconfig/console

KEYMAP="de-latinl"
KEYMAP CORRECTIONS="euro2"
FONT="1at0-16 -m 8859-15"

# KoHey /etc/sysconfig/console
EOF

* Cnepnyromuy npuMep - bonrapckuu s3sIK B pekuMe Unicode, TOCKOIBKY OIS 3TOTO
sa3bIKa cyiectByeT UTF-8 packiagka:

cat > /etc/sysconfig/console << "EOF"
# Havano /etc/sysconfig/console

UNICODE="1"
KEYMAP="bg bds-utf8"
FONT="LatArCyrHeb-16"

# KoHeu /etc/sysconfig/console
EOF

» U3-3a ucnosnb3oBanusa 512-cumBonbHOrO mipudra LatArCyrHeb-16 B npegpimyiiem
nmpuMepe, Bel He cMo2KeTe MCIO0Ib30BaTh IPKUeE IIBeTa B KOHCOIU Linux 6e3
npuMeHeHus Oydepa KaapoB. Ecu Bel xoTHUTE HCIONb30BaTh IpKUe 11BeTa 6e3 Oydepa
Ka[IpOB 1 TOTOBHI ITPOKUTL O€3 CUMBOJIOB, HE OTHOCSIIUXCS K BallieMy si3biKy, BhI
MOKeTe HCIIOJIb30BaTh CIEIMMUUHBIN [JI BaAIllero si3blKa 256-CUMBOJILHBIN ITPUQT,
KaK IMOKa3aHO HUXKeE:

cat > /etc/sysconfig/console << "EOF"
# Havano /etc/sysconfig/console

UNICODE="1"
KEYMAP="bg bds-utf8"
FONT="cyr-sunlo6"

# KoHeu /etc/sysconfig/console
EOF
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* Crenyiomuii IpuMep OEMOHCTPUPYET aBTOMaTUdYeCKoe npeobpa3oBaHue pacKilagKu
u3 [SO-8859-15 B UTF-8 u Bkmo4aeT "MepTBeIe" KiIaBuIlM B pexkuMe Unicode:

cat > /etc/sysconfig/console << "EOF"
# Havano /etc/sysconfig/console

UNICODE="1"

KEYMAP="de-latinl"

KEYMAP CORRECTIONS="euro2"
LEGACY CHARSET="iso0-8859-15"
FONT="LatArCyrHeb-16 -m 8859-15"

# KoHeu /etc/sysconfig/console
EOF

* HekoTophrle pacKimagKu BKIIOYAIOT B ce0s "MepTBhIe" KJIABUIIM (TO €CTh KJIABHUIIIH,
HaXkKaTHe KOTOPBIX CaMo I10 cebOe He ITPUBOAUT K MOSIBJIEHUIO HAa 9KpaHe CUMBOJIA,
HO KOTOPBIE BIIUSIOT Ha CUMBOJI, T€eHEPUPYEMBIN CJIeQYIOIIel KIaBUIIen) Ui
OIpenesnsaioT CINSHUE CUMBOJIOB (Hanmpumep: «HaxMute Ctrl+. A E, 4TOOH ITOMTYyYUTH
ZA>» B pacKiagke 1o ymondaHui). Linux-3.8.1 nmpaBuUIbHO UHTEPIPETUPYET "MEPTBLIE"
KJIaBUIIIM U CIUSHUS, TOJIBKO KOT[la UCXOOHbIE CUMBOJIBI UMEIOT 8-OUTHBIE KOOHI.
OTa 0COOEHHOCTD He BIUSAET Ha pacKJIagKHU OJIs €BPOIENCKUX A3bIKOB, IIOCKOIBKY
B HuX "cnuBaioTcs"” gBa ASCII-cuMBoia uinu 0o0aBISIOTCS IMTOOYEPKUBAHUS K
Henog4epKHYTHIM ASCII-cumBonam. OpHako, B pexkume UTF-8 MoTyT OBITh TPOOJIEMEI,
HaIIpUMeEp, OJIg TPeYEeCcKOoro s3blKa, Korga HeoOXoaquMo IIOgYepKHYTh CUMBOII «alpha».
Perienuem B 3TOM cuTyanuu OymeT oTKa3 oT ucnonb3oBaHus UTF-8 unu ycTtaHOBKa
rpadudeckoy cuctemMbl X Window, He UMeOIIHUX ITOAOOHBIX OTPaHUYEHUH.

e JI719 KUTAMCKOr0, IIOHCKOT0, KOPEMCKOT0 U HEKOTOPHIX APYTUX SI3bIKOB HEBO3MOKHO
HACTOPUTH KOHCOJIb Linux Tak, 4ToOB OHa oTOOpakajia Bce He0OXOOUMEBIE CUMBOJIHL.
ITonb30BaTEeNIHM, KOTOPHIM TPEOYIOTCS 3TH SI3BIKH, JOJIKHBI YCTAaHOBUTH CUCTEMY X
Window, mipudThl, mTOKpPLIBAIOIE HEOOXOOUMbBIN OHUala30H CUMBOJIOB, ¥ IIPaBUJILHBIHN
MeTon BBoma (HanpuMmep, SCIM, oH mogmepKuBaeT OOJILIITIOE YHCIIO PAa3HOOOPa3HBIX
SI3BIKOB).

JaMeuaHHue

@ann /etc/sysconfig/console ympaBnsieT TONBKO JIOKaluW3allied TEeKCTOBOU
KoHconu Linux. OH HUMKakK He BIMSET Ha HACTPOUKMU pPaCKJIafKU KilaBUATypPHl
u mpudTtoB B cucteme X Window, B ceccusix SSH unm Ha mociemoBaTeIbHOM
TepMHUHaJe. B 3TuX cuTyaliusix OorpaHUYeHN s, OINCaHHBIE B IBYX PACIIOJIOXKEHHBIX
BhIIIIE ab3allax, He IPUMEHSIIOTCS.

7.11. HacTporka ckpunra sysklogd

Ckpunt sysklogd samyckaetr mporpammy syslogd c ommmern -m 0. 9TOT mapameTp
OTKJ/II0YaeT MEePUOAUYECKYIO (10 YMOMYaHUIO - Kaxpable 20 MUHYT) 3alllCh BPEMEHHBIX
MEeTOK B (halbl XXypHasoB, npousBoguMyio syslogd. Ecnu Bam HeoO0X0OuMO BKIIOUUTH
IIEPUOONYECKYIO 3alliCh BpDEMEHHBIX METOK, OTpegakKTupyure ¢aiin /etc/sysconfig/rc.
site u npucsoute nepeMeHHor SYSKLOGD PARMS TtpebGyeMmoe 3HaueHue. Hampumep,
4yTOOBI COPOCUTHL BCE TTapaMeTPhI, IIPUCBOUTE IIePEMEHHOM ITyCTOE 3HAaYEHUE:

SYSKLOGD_ PARMS=
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Ob6paTtuTtech K man syslogd 3a momomHUTEILHON MHGOPMaITUeH.

7.12. ®ana rc.site

Heob6si3aTenbHbil aiinn /etc/sysconfig/rc.site comepXKuUT HACTPOMKM, aBTOMATUYECKHU
IMOOXBaThIBAEMbIE BCEMH 3arpy30YHBIMU CKpUNOTaAMU. IOTOT (daul MOXKET ComepzKaThb
rapamMephl, 0OBIYHO yKa3biBaeMble B darinax hostname, console u clock u3 karasnora /
etc/sysconfig/. Ecnu 3HaueHMe OOHOM U TOM XKe IepeEMEHHOU IIPUCBauBaETCA U B OMHOM
U3 3TUX (PausoB, U B rc.site, mpuopuTeT UMeeT 3HaUYEeHHUE U3 CIEeLMaIU3UPOBAHHOTO
daiina.
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#itime="3" # The amount of time (in seconds) to display the prompt

# The total length of the distro welcome string, without escape codes
#wlen=$(echo "Welcome to ${DISTRO}" | wc -c )
#welcome message="Welcome to ${INFO}${DISTRO}${NORMAL}"

# The total length of the interactive string, without escape codes
#ilen=$(echo "Press 'I' to enter interactive startup" | wc -c )
#1 message="Press '${FAILURE}I${NORMAL}' to enter interactive startup"

# Set scripts to skip the file system check on reboot
#FASTBOOT=yes

# Skip reading from the console
#HEADLESS=yes

# Speed up boot without waiting for settle in udev retry
#0OMIT UDEV RETRY SETTLE=yes

# Write out fsck progress if yes
#VERBOSE FSCK=no

# Speed up boot without waiting for settle in udev
#0OMIT UDEV SETTLE=y

# Speed up boot without waiting for settle in udev retry
#0OMIT UDEV RETRY SETTLE=yes

# Skip cleaning /tmp if yes
#SKIPTMPCLEAN=NO

# For setclock
#UTC=1
#CLOCKPARAMS=

# For consolelog
#LOGLEVEL=5

# For network
#HOSTNAME=my1fs

# Delay between TERM and KILL signals at shutdown
#KILLDELAY=3

# Optional sysklogd parameters
#SYSKLOGD PARMS="-m 0"

# Console parameters
#UNICODE=1
#KEYMAP="de-latinl"

#KEYMAP CORRECTIONS="euro2"
#FONT="1at0-16 -m 8859-15"
#LEGACY CHARSET=
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7.12.1. Customizing the Boot and Shutdown Scripts

The LFS boot scripts boot and shut down a system in a fairly efficient manner, but there
are a few tweaks that you can make in the rc.site file to improve speed even more and
to adjust messages according to your preferences. To do this, adjust the settings in the
/etc/sysconfig/rc.site file above.

* During the boot script udev, there is a call to udev settle that requires some time
to complete. This time may or may not be required depending on devices present in
the system. If you only have simple partitions and a single ethernet card, the boot
process will probably not need to wait for this command. To skip it, set the variable
OMIT UDEV SETTLE=y.

* The boot script udev_retry also runs udev settle by default. This command is only
needed by default if the /var directory is separately mounted. This is because the
clock needs the file /var/lib/hwclock/adjtime. Other customizations may also
need to wait for udev to complete, but in many installations it is not needed. Skip the
command by setting the variable OMIT UDEV RETRY SETTLE=y.

* By default, the file system checks are silent. This can appear to be a delay during the
bootup process. To turn on the fsck output, set the variable VERBOSE FSCK=y.

* When rebooting, you may want to skip the filesystem check, fsck, completely. To do
this, either create the file /fastboot or reboot the system with the command /sbin/
shutdown -f -r now. On the other hand, you can force all file systems to be checked
by creating /forcefsck or running shutdown with the - F parameter instead of - f .

Setting the variable FASTBOOT=y will disable fsck during the boot process until it is
removed. This is not recommended on a permanent basis.

* Normally, all files in the /tmp directory are deleted at boot time. Depending on the
number of files or directories present, this can cause a noticeable delay in the boot
process. To skip removing these files set the variable SKIPTMPCLEAN=y.

* During shutdown, the init program sends a TERM signal to each program it has
started (e.g. agetty), waits for a set time (default 3 seconds), and sends each process
a KILL signal and waits again. This process is repeated in the sendsignals script
for any processes that are not shut down by their own scripts. The delay for init
can be set by passing a parameter. For example to remove the delay in init, pass
the -t0 parameter when shutting down or rebooting (e.g. /sbin/shutdown -t0 -r
now). The delay for the sendsignals script can be skipped by setting the parameter
KILLDELAY=0.

7.13. The Bash Shell Startup Files

The shell program /bin/bash (hereafter referred to as «the shell») uses a collection of
startup files to help create an environment to run in. Each file has a specific use and
may affect login and interactive environments differently. The files in the /etc directory
provide global settings. If an equivalent file exists in the home directory, it may override
the global settings.

An interactive login shell is started after a successful login, using /bin/login, by reading
the /etc/passwd file. An interactive non-login shell is started at the command-line (e.g.,
[prompt] $/bin/bash). A non-interactive shell is usually present when a shell script is
running. It is non-interactive because it is processing a script and not waiting for user
input between commands.
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For more information, see info bash under the Bash Startup Files and Interactive Shells
section.

The files /etc/profile and ~/.bash profile are read when the shell is invoked as an
interactive login shell.

The base /etc/profile below sets some environment variables necessary for native
language support. Setting them properly results in:

* The output of programs translated into the native language

» Correct classification of characters into letters, digits and other classes. This is
necessary for bash to properly accept non-ASCII characters in command lines in non-
English locales

* The correct alphabetical sorting order for the country
* Appropriate default paper size
* Correct formatting of monetary, time, and date values

Replace <II> below with the two-letter code for the desired language (e.g., «en») and
<CC> with the two-letter code for the appropriate country (e.g., «GB»). <charmap>
should be replaced with the canonical charmap for your chosen locale. Optional modifiers
such as «@euro» may also be present.

The list of all locales supported by Glibc can be obtained by running the following
command:

locale -a

Charmaps can have a number of aliases, e.g., «ISO-8859-1» is also referred to as
«is08859-1» and «iso88591». Some applications cannot handle the various synonyms
correctly (e.g., require that «UTF-8» is written as «UTF-8», not «utf8»), so it is safest
in most cases to choose the canonical name for a particular locale. To determine the
canonical name, run the following command, where <locale name> is the output given
by locale -a for your preferred locale («en GB.iso88591» in our example).

LC_ALL=<l ocal e name> locale charmap
For the «en_GB.iso88591» locale, the above command will print:
IS0-8859-1

This results in a final locale setting of «<en. GB.ISO-8859-1». It is important that the locale
found using the heuristic above is tested prior to it being added to the Bash startup files:

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

The above commands should print the language name, the character encoding used by
the locale, the local currency, and the prefix to dial before the telephone number in order
to get into the country. If any of the commands above fail with a message similar to the
one shown below, this means that your locale was either not installed in Chapter 6 or is
not supported by the default installation of Glibc.

locale: Cannot set LC * to default locale: No such file or directory
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If this happens, you should either install the desired locale using the localedef command,
or consider choosing a different locale. Further instructions assume that there are no
such error messages from Glibc.

Some packages beyond LFS may also lack support for your chosen locale. One example is
the X library (part of the X Window System), which outputs the following error message
if the locale does not exactly match one of the character map names in its internal files:

Warning: locale not supported by Xlib, locale set to C

In several cases Xlib expects that the character map will be listed in uppercase notation
with canonical dashes. For instance, "ISO-8859-1" rather than "iso88591". It is also
possible to find an appropriate specification by removing the charmap part of the
locale specification. This can be checked by running the locale charmap command
in both locales. For example, one would have to change "de DE.ISO-8859-15@euro" to
"de DE@euro" in order to get this locale recognized by Xlib.

Other packages can also function incorrectly (but may not necessarily display any
error messages) if the locale name does not meet their expectations. In those cases,
investigating how other Linux distributions support your locale might provide some useful
information.

Once the proper locale settings have been determined, create the /etc/profile file:

cat > /etc/profile << "EOF"
# Begin /etc/profile

export LANG=<I|>_<CC>. <char map><@odi fi er s>

# End /etc/profile
EOF

The «C» (default) and «en US» (the recommended one for United States English users)
locales are different. «C» uses the US-ASCII 7-bit character set, and treats bytes with
the high bit set as invalid characters. That's why, e.g., the 1s command substitutes them
with question marks in that locale. Also, an attempt to send mail with such characters
from Mutt or Pine results in non-RFC-conforming messages being sent (the charset in the
outgoing mail is indicated as «unknown 8-bit»). So you can use the «C» locale only if you
are sure that you will never need 8-bit characters.

UTF-8 based locales are not supported well by many programs. Work is in progress to
document and, if possible, fix such problems, see http://www.linuxfromscratch.org/blfs/
view/svn/introduction/locale-issues.html.

7.14. Co3manue ¢dania /etc/inputrc

B c¢aiine inputrc MOXKHO HACTPOUTHL IapaMeTphl KJaBHATyphl IJIg CIeUu(pUuuecKUx
ciay4daeB. JTOT (aiin ucnosnb3lyercsa Readline — 6ub11oTEeKOM BBOJa — M CYUTHIBAETCS IIPU
3amnycke Bash u Gosnbielr 4acThio APyTux 000T0YEK.

BONMBIIMHCTBO MIOOEeHM He HYXKOalOTCSA B CIelnalbHBIX HACTPOMKaxX KiIaBUATYypPhI OIS
KaXXIoTo II0JIb30BaTeJsisi, II09TOMY KOMaH[a HHXKe CO3[acT OOIeCHCTEeMHBIN /etc/
inputrc, ucnonb3lyeMsid BceMu. Ecnu mo3xke Brl pelnTe nepeHa3HadYuTh OJI OOHOTO U3
[I0JIb30BaTejied yMo4aHus, Bel MoxkeTe co3gaTthk Qauia .inputrc B goMalIHen Namnke
[I0JIb30BaTeJId ¥ yKa3aTb B HEM U3MEeHEHHbIe HAaCTPOUKHU.
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3a Oomee mogpoOHOM mMHGpOpMaluen M0 pegakKTUpoBaHUIO ¢aiina inputrc , mpouture
ceknuio Readline Init File Ha ctpaHune info bash. TakxXe XOpommM HCTOYHHUKOM
nHpopmanuu aensgercd info readline.

Huxe - o0o00iieHHbINM ImpuMep ¢ainaa inputrc ¢ KOMMEHTaApPUSIMM K KaXX[OW OMIIUU.
3aMeThTe, UTO KOMMEHTApPUM He MOT'YT OBITh Ha OJHOM CTpPOKe ¢ KoMaHmaMu. Co3maiiTe
(aiin cnenmyromie KOMaHOOU:

cat > /etc/inputrc << "EOF"
# Havano /etc/inputrc
# W3MeHeH Chris Lynn <roryo@roryo.dynup.net>

# Pa3pewuTb nepeHoC npurnaweHus o060S0YKM Ha Clegywlylw CTPOKY
set horizontal-scroll-mode Off

# Pa3pewnTtb 8-6UTHLIN BBOQ
set meta-flag On
set input-meta On

# OTKMOYMTbL obpe3aHue BOCbLMOro 6MTa B BBOAWMBIX CUMBOSAX
set convert-meta Off

# BblBOOMTb Ha 3KpaH BCe BOoCeMb 6uT, He obpe3as
set output-meta On

# 3BYKOBOW CUrHan - none, visible wnm audible, COOTBETCTBEHHO HWKAKOro, BWAWUMb
set bell-style none

# Huxecnegywwme KoMaHObl MPUBA3bIBAT €ScCape-nociefoBaTeNbHOCTU (MepBbIM apryMeHT
# K cneundunyHbM gna Readline ¢PyHKUMAM (BTOPOM apryMeHT)

"\e0d": backward-word

"\eOc": forward-word

# ona koHconu linux

"\e[1~": beginning-of-line
"\e[4~": end-of-line

"\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

# pna Konsole
“\e[H": beginning-of-line
"“\e[F": end-of-line

# KoHeu /etc/inputrc
EOF
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I''maBa 8. [Ienaem LFS-cucremy 3arpyxkaeMou

8.1. Bcrymienue

[Tpumno Bpems cpenaTtb LFS-cuctemy cnocoOGHOU K 3arpy3ke. JTa IjlaBa OIUCHIBAET
co3manue ¢anna fstab, coopky sigpa mns HoBou LFS-cucTeMEBl U yCTaHOBKY 3arpy34uka
GRUB, kotopwii no3BonuT Bam BweiOMpaTh A 3anycka Bamy LFS-cuctemy npu
BKJIIOUEHUU KOMIIBIOTEPA.

8.2. Co3manue ¢aiia /etc/fstab

@ann /etc/fstab ucmonp3lyeTcss HEKOTOPLIMH HpOrpaMMaMH [Jis OIpedesieHus TOro,
Ky[a II0 YMOJTYaHUI0 OOJIKHBI OBITH CMOHTHUPOBAHHI (paiiyiIoBble CUCTEMEI, B KAKOM ITIOPSIKE
U [OOJI2KHa JIM MPOU3BOAUTHLCSA IIPOBEPKa (Ha IE€JIOCTHOCTH) Ieped MOHTHUPOBaHUEM.
Co3pmamuM HOBYIO TabmuIty harIoBbEIX CUCTEM:

cat > /etc/fstab << "EOF"
# Havano /etc/fstab

# dannosas TOYKa ™n onuuu gaMn  nopsfgok
# cuctema MOHTWUPOBAHNSA NPOBEPKMU
/dev/<xxx> / <fff> defaults 1 1
/dev/<yyy> swap swap pri=1 0 0
proc /proc proc nosuid, noexec,nodev 0 0
sysfs /sys sysfs nosuid, noexec,nodev 0 0
devpts /dev/pts devpts gid=5,mode=620 0 0
tmpfs /run tmpfs defaults 0 0
devtmpfs /dev devtmpfs mode=0755,nosuid 0 0

# KoHeu /etc/fstab
EOF

3aMeHUTe <xxx>, <yyy> u <fff> 3HaUYeHUsIMH, BEPHBIMH [JIs Balllel CHUCTEMEI,
Hanpumep, , hda2, hda5 u ext3. 3a 6os1ee moapPoOHEIM OIIMCAHKMEM IIIECTOM KOJIOHKH B 3TOM
¢daiinne obpatuTtect K man 5 fstab.

YtobOnl mMeHa ¢ainoB, comepxkaiinue He-ASCII cuMBoOJBI, O0TOOpazKaaucCh BEPHO, IS
(damnoBeIx cucteMm, Begyuux cBoio uctopuio or OC MS-DOS unu Windows (Hampumep,
vfat, ntfs, smbfs, cifs, is09660, udf) HeoOxoguMO yKa3aThb OIIUI0O MOHTUPOBAHUS
«iocharset». 3HaueHMe 3TOM ONIUMU [OOJIZKHO COBIIQJATh C Ha3BaHHMEM KOIUPOBKH,
IIPUMEHseMON B Ballled JIOKajiu (BO3MOXKHO, €ro MNPUUAETCd HEMHOTO0 H3MEHHUTHb -
Ha3BaHUS KOOUPOBOK JIOKaJied U KOOUPOBOK SOpa He Bcerga CoOBIagaioT). 9TO BO3MOXKHO,
€CJIM COOTBETCTBYIOIllee OIIMCaHWe KOOWPOBKU OBLIJIO BKIIOYEHO B SOPO Ha IJTale
KoH(purypanuu (File systems -> Native Language Support). Takxke pOns ¢(aninoBBIX
cucteM viat u smbfs HeoOxoguma onusa «codepage». OHa OOJI2KHA YKa3bIBaTh KOOUPOBKY,
Hcrnonb3yeMyro B cucteMmMe MS-DOS B Bamieu crpaHe. Hampumep, A9 KOPPEKTHOTO
moHTUpoBaHusa USB Flash guckos, monmb3oBatensaMm ¢ nokanbio ru RUKOI8-R cnepgyet
moOaBuUThH cienyrolue omnimu B ¢aiin /etc/fstab B CcTpoku, COOTBETCTBYIOIINE 3TUM
OVCKaM:

noauto,user,quiet, showexec,iocharset=koi8r, codepage=866
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[Tonb3oBatensam c jtokasnbio ru RU.UTF-8 - Takue:

noauto,user,quiet, showexec,iocharset=utf8, codepage=866

JaMeuaHHue

Bo BTOpOM cnydae ssmpo OymeT BEHIBOOUTH CJieAylolee COoOIleHre:

FAT: utf8 is not a recommended IO charset for FAT filesystems,
filesystem will be case sensitive!

Ero crmemyeT mpoOUrHOPUPOBATh, IIOCKOIBKY JTI00bIE ApyTHUe 3HaueHus «iocharset»
IIPUBEOYT K HEBEPHOMY OTOOpaxkeHnio uMeH (aljioB B JIOKaJIsAX, OCHOBAHHLIX Ha
UTF-8.

Takxke Bbl MoOXeTe yKal3aTb KOOUPOBKY MO YMOJIYaHWIO UM 3HaveHHs iocharset mms
HEKOTOPHIX (halIOBLIX CUCTEM BO BpeMs KOHpuUrypupoBanus simpa. OTBETCTBEHHEIE 3@ 3TO
nnapaMeTpsl Ha3beiBaloTcs «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).
s ¢aiimoBoit cucteMmbl NTFS HeT crioco6a yKa3zaTh HeOOXOOUMEBIE ITapaMeTPhI BO BpeMs
KOHGUTYPUPOBAHUS SIApPA.

717 HEKOTOPHIX THUMOB JKECTKUX MOUCKOB MMEETCS BO3MOXKHOCTh ChenaThb (aiioByIO
cucteMy ext3 OGomee ycTrouuuBOM K cOosiM muTaHusd. s 9Toro moOaBbTE ITapaMeTp
barrier=1 K cooTBeTCcTBYyIOIIEM 3anucu B /etc/fstab. YToOnI mpoBepUTh, MOAOEPKUBAET
JIM XKECTKUU OUCK TaKylO OMINIO, 3allyCTUTE YTUMUTY hdparm, miepemaB e mapaMeTpoM
ero ums. Hampumep, eciu BEIBOL

hdparm -I /dev/sda | grep NCQ

He IIyCT, TO JKECTKHU OUCK nmogmepzKmMBaeT NaHHYIO BOSMOZKHOCTS.

3aMedaHue: pas3dennl, ucmonb3yomnme Logical Volume Management (LVM), He MOTyT
IMPUMEHSTH ITapaMeTp barrier.
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8.3. Linux-3.8.1

[TakeT Linux cogepxkurt aapo Linux.

IIpuoausurenbnoe 1.0-5.0 SBU
BpeMsi COOPKH:

Tpeobyer 540 - 800 MB
CBOOOJTHOI0 MecTa

Ha THCKe:

8.3.1. YcTraHOBKa siipa

CbOopka sigpa COCTOUT M3 HECKOJIbKUX HIarOB—KOHMUTYPUPOBAHUS, KOMIIUJISIIUU U
yctaHnoBku. O6paTtutech K ¢ariny README, KOTOpHIMI HaAXOOUTCS B OepeBe HCXOOHUKOB
sigpa, ecnu Bac MHTepecylOT albTepHATHBHBIE METOOLI KOH(MUTYPUPOBaAHUA sApa, He
ONMCHIBaeMbIE B 9TOU KHUTE.

[ToaroToBUM SIOPO K KOMIIUISALINHN CJIEOYIOIel KOMaHIOM:
make mrproper

OTa KOMaH[a O4YMIllaeT AepeBO MCXOOHBLIX KOOOB sApa OT BO3MOXKHO IPUCYTCTBYIOIIUX
B HeM BpeMeHHBIX ¢ainoB. KomaHga pa3paboTUYMKOB sSOpa PEKOMEHOYET BBIIIOTHSATH
9TO AEeUCTBUHE Iepeqd KaxXaou KoMnouiasnuen. He CTOUT momaraThCs Ha TO, YTO AEPEBO
MCXOOHUKOB OyoeT YUCTO IIOCJIe PacllaKOBKHY apXMBa - 3TO He BCeraa Tak.

KondurypupoBanue snpa OyOeT BBIMIOJHATHLCSA IIPW TMIOMOIIM TICeBOOTPadUyuecKoro
nHTepdeiica. OCHOBHass MHpoOpMalnusa O KOHPUIypaluu sOpa U3T0KeHa 3mech: http:/
www.linuxfromscratch.org/hints/downloads/files/kernel-configuration.txt. Tak>Ke B KHUre
BLFS ecTh HEKOTOpHIE CBemeHUsT O TpeOOBaHUSAX MAKeTOB, He Bxomsammx B LFS, k
onmusaM sdappa - http:/www.linuxfromscratch.org/blfs/view/svn/longindex.html#kernel-
config-index.

3aMeuyaHHue
B cBsi3u € MOCIeIHUMY U3MEHEHUSIMHU B udev, He 3a0yabTe BKIIIOYUTH CIIEOYIOIIYIO0
OIIIHIO:
Device Drivers --->
Generic Driver Options --->

Maintain a devtmpfs filesystem to mount at /dev

make LANG=<host LANG val ue> LC_ALL= menuconfig

3HaueHHsI IapaMeTpPOB make:

LANG=<host _LANG val ue> LC ALL=
YcranaBnuBaeT Ty Ke JIOKajb [OJig UCIOJIb30BaHWS, YTO U Ha XOCT-CUCTEME.
OTO HeoOXOoOMMO I IIPABUIBHOTO OTOOpaKeHus JUHUN MHTepdeiica ncurses B
menuconfig ons nokasneu, ocHOBaHHBIX Ha UTF-8.
He 3abymbTe 3ameHuTh <host LANG value> 3HaueHueM nepeMeHHoU $LANG u3
OKpyXkeHus Barieil xocT-cucteMmbl. Ecnu 3Ta mepeMeHHass He YCTaHOBJIEHa, BMECTO
Hee MOXKHO MCIIOJIb30BaTh 3HaueHue nepemensou $LC ALL or $LC CTYPE.

B HekoToprix cutyanusx make oldconfig moxet OvpiTh O0/I€€e TOOXOASAIIMM BapUaHTOM.
OOpatuTtecsh K (¢aitry README 3a 6051ee mopoOHBIMY Pa3bsiCHEHUSIMHU.
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BrI MOKeTe IpOnyCTUTh KOHGUTYPUPOBaHUE sigpa, CKOIIMPOBaB (aiijt HaCTpPOuKHU . config
(ecnu, KOHEYHO, OH y Bac nMeeTcst) U3 XOCT-CUCTEMBI B UPEKTOPHUIO UCXOOHUKOB Linux-
3.8.1. OgHako, MBI HE pEKOMEeHyeM 3TOT BapHhaHT. ['opa3mo jiydlile BPy4YHYI0 IIPOUTUCH
10 BCeEM HaCTPOMKaM SAapa U co3[aTh KOHPUTypalrio C HYJIA.

CKOMIIUITUPYEM SIAPO U MOOYJIN:
make

Ecnu Bwl ucnonb3yeTe MOOYIH sOpa, BO3MOXKHO, BaM moHamoOMUTCS HOMOTHUTEHHO
HaCTpPOuTh UX B /etc/modprobe.d. UudopMalimio o HacTpoliKe MOoAyJiel U caMoro sigpa Bel
MoxKeTe noguepnHyTh u3 Pasgen 7.4, «Device and Module Handling on an LFS System»
U OJOKyMeHTaluM sigpa B gupekTtopuu Linux-3.8.1/Documentation. Takxke, BO3MOXKHO,
Bac 3auHTepecyeT cTpaHuiia modprobe.conf(5).

YcTaHOBUM MOAy/H, eciiu KOHPUrypamnus ssigpa mogpadyMeBaeT X UCIIOTb30BaHUE:
make modules_install

ITocime TOro, KaK KOMIIMJISIIMS sapa 3aBeplleHa, HeoOXOOWMO BBIIOJIHUTL HECKOJIBKO
OOMOJTHUTEIBbHBIX IITAaTOB [OJIS 3aBEPIIEHUs] YCTAaHOBKU. HyXKHO CKOIMMPOBATH HEKOTOPHIE
daiinel B mupekTopuio /boot.

[Tyt K 00pa3y simpa Ha pas3HBIX miaaTdhopMax MOKET CHJIBHO OTJIMYaThCsA. BHI MoxkeTe
CcBOOOOHO M3MEHUTb uUMs (aiia, UCIOJIb3yeMoe HHuXKe, HO OHO 0053aTeIbHO HOJIZKHO
HaYMHATLCI CO cjioBa vmlinuz, 4TOoOBI He BO3HUKIIO NOpPoOIEM C aBTOMaATUYECKOM
Ha3TPOUKOM 3arpy3dHKa B ciefyoiler cekumu. Crenyooiiasi KoMaHOa IpeAnosaraeT, YTO
Bl ucrionb3yeTe apxXuTekTypy x86:

cp -v arch/x86/boot/bzImage /boot/vmlinuz-3.8.1-1fs-7.3

daitn System.map comepzKUT KapTy CHMBOJIOB sifpa. B HeM yKa3aHBI TOUKHU BXOAa OJId
Bcex (yHKiuu APl um agpeca CTPyKTyp OaHHBIX [OJ1 3anymieHHOro sapa. OH moje3eH
IIPY UCCIe€JOBaHNM BO3HUKAIOIIUX B CUCTEME HEM0/IaJoK. BEIIOIHNUTE KOMaHOy HUXKE OJIT
yCTaHOBKU map-¢datina:

cp -v System.map /boot/System.map-3.8.1

dann HacTpoek .config, co3mauHHBIM BHIIEe Ha mare make menuconfig, copmepxur
3Ha4YeHU S BCeX OMIIUN KOHGUTypaluu ajIsi TOIbKO YTO coOpaHHOro sigpa. Hermoxoi uneeu
OyImeT COXpaHUTBL ero Ha OymyIiee:

cp -v .config /boot/config-3.8.1
YcrarOBUM JOKyMeHTaLuIo Ojid sapa Linux:

install -d /usr/share/doc/linux-3.8.1
cp -r Documentation/* /usr/share/doc/linux-3.8.1

BaxXxHO IMOMHUTH, 4TO (paiiibl B JUPEKTOPUM MCXOOHBIX KOOOB sAOpa He IIpHUHamjIexkaT
I0JIb30BaTeo root. [laxke ecnu apxuB OBbLJI pacakKoBaH U3-IIOf IIOJIb30BaTes root (Kak
MBI U cpenanu B chroot-okpyxkenuu), dainnabl OyOoyT UMeThb Te Ke HUOeHTU(PUKATOPHI
[I0JIb30BAaTEJIA U TPYIIILI, YTO U Ha KOMOBIOTEPE TOTO, KTO yIaKOBEIBAJl 3TOT apxuB. s
11000T0 OPYTroro IakeTa 3TO He SIBASEeTCS Npo0IeMOl, MOCKOJIbKY OepPeBO UCXOTHUKOB
yOaJseTcsa cpaly Iocje yCTaHOBKM. HO, KakK IIpaBUJIO, MCXOOHBIE KOABI sAapa Linux
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OCTaloTCs B cucTeMe Hapgoiro. IlosTomMy cylecTByeT BepOSaTHOCTh, 4TOo UID, KOTOpHBIU
nMeloT dainnsl Anpa, OygeT NpUCBOEH KaKOMy-ITuOO ITOIb30BaTell0 Ha MalllMHe. DTOT
TI0JIb30BaTeNb OydeT UMEeTh OOCTYII Ha 3alUCh B UCXOOHLIE (halIbl Aopa.

Ecnu Brel cobupaeTech OCTaBUThH JepPeB0 UCXOOHUKOB siApa, BEIIOMHUTE KoMaHay chown -
R 0:0 Hapg oupekTopuei Linux-3.8.1, 4TOOH OLITH YBEPEHHEIM, UTO BCe (paiibl JOCTYIIHEI
TOJIBKO II0JIb30BATEJIIO I00t.

. BauManue

B HeKOTOpHIX pa3pgesiax M[OKyMeHTaluum sAOpa DBel MoXeTe HaATKHYTbCS
Ha PpEeKOMEeHJaIlulo COo3OaTh CHMBOJIMYECKYH CCBUIKY /usr/src/linux,
yKa3bIBAIOIIYI0 Ha KaTajJor C UCXOOHUKaMu saapa. COBEeT OTHOCUTCA K sgpaM J0
2.6, U 9Ta CCHIJIKa He 00/ CHA TIPUCYTCTBOBaTh B cucrteMe LFS, mOCKONBKY u3-
3a Hee MOT'YT BO3HUKHYTh IIP0O0JIEMBI CO COOPKOM HEKOTOPHIX ITaKeTOB, KOTOPEIE,
BO3MOXKHO, ITOHamo0siTcst Bam 1mo okoHyaHuu c6opku LFS.

. BHuManue

@arinel B cUCTEeMHOM gupekTopum include moikKHBI 8ce20a OBITH UMEHHO TEMU
IIOATOTOBJIEHHBIMU 3arojIOBOYHBIMU (paliiaMy M3 apxuBa fAfpa Linux, KoTopnie
HUCIonb30Banuch mpu cbopke Glibc. Hu 8 Koem cayuyae Heb3ss 3aMEHSATH UX
"CHIpEIMHK" 3aroJIOBOYHBIMU (aujlaMu HJIA 3aroJIOBOYHBIMU (aunjiaMu OpPyrou
Bepcuu sgpal

8.3.2. HacTpo¥Ka o4epeIHOCTH 3arpy3Ku Moay/ie# Linux

Yaie Bcero Mmomyiu Linux 3arpyzKaioTcs aBTOMaTU4YeCKH, HO TOPOM He0OXOOUMO BHECTH
KOPPEKTUBHI B 3TOT mpoilecc. [IporpamMma, 3arpyxatomias Mmonynu, modprobe wumu
insmod, MoXKeT HCIIoIb30BaTh AJist 3TOoro dain /etc/modprobe.d/usb.conf. 3ToT daiin
HeoOxonuM, ecnu USB ppaiiBepwl (ehci hcd, ohci hcd u uhci hed) Ovimu cobpaHBI
B BHUe MOQyJed, 4ToOb 00eCIeYyuTh WX 3arpy3Ky B IIPaBUJIBHOM IOpsSOKe. Mopyiib
ehci hcd pgomxken OvITh 3arpyzkeH nepep ohci hcd u uhci hcd Bo n3bexkanue mossBIeHUsS
MIpenynpexXneHus IPU 3arpy3Ke CUCTEMHI.

Co3mapgum HOBHIU (aiin /etc/modprobe.d/usb. conf cnemyoumuMu KoMaHOaMU:

install -v -m755 -d /etc/modprobe.d
cat > /etc/modprobe.d/usb.conf << "EOF"
# Havano /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

# KoHen /etc/modprobe.d/usb.conf
EOF

8.3.3. ComepkumMmoe makera Linux

YcraHOB/I€eHHBbIE config-3.8.1, vimlinux-3.8.1-1fs-7.3-3.8.1 u System.map-3.8.1
damnb:

YcTraHOB/IEHHBIE /lib/modules, /usr/share/doc/linux-3.8.1

KaTaJ/IOTH:
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ComepzKUT BCIO KOHPUTYpALHIO Sapa

Apgpo cuctemul Linux. OHO SIBISIE€TCS CaMOW IEPBOM YaCThIO
OIlEepallMOHHOM CHUCTEME], 3arpyxaeMol B ONEPaTUBHYIO
aMATh IIOCJIe BKJIIOUEHHUS KOMIIbIOTepa. fAOpo ompenensieT
M HacTpauBaeT BCe KOMIIOHEHTHI allllapaTHOTOo oOecredyeHus
KOMIIbIOTEPA, a 3aTeM [dejlaeT HuX [OOCTYyOHBIMU [OJIs
mporpaMM B BHUOe OepeBa (ainjoB, IpeBpalasi IpoLeccop B
MHOTI'03a[IauHYyI0 MallIuHYy, CIIOCOOHYIO BHITIOTHSITH MHOXKECTBO
nporpamMm "OOHOBPEMEHHO" C TOYKU 3PEHUS I10JIb30BaTENs

Cnucok agpecoB XU CMMBOJIOB; U3 HErO0 MOXKHO y3HATh TOYKU
BXOIa U agpeca BcexX PYHKIUN U CTPYKTYP AaHHBIX AApa.
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8.4. HacTpouka 3arpy3uuka GRUB
8.4.1. Bcryniienue

. BauManue

HenpaBunsHasa HacTpoika GRUB moxeT npuBecTyu K TOMy, 4TO Bala cuctema
IiepecTaHeT 3arpyXarTbCs, U BaM moHaZoOUTCS OOIOJHUTEJIbHOE 3arpy304HOe
ycTporicTBo (HanpuMmep, CD-ROM), asist Toro, 4ToOH 3TO UCIPABUThL. ITOT Pa3gert
He SIBIsieTCs 00si3aTelnbHBIM IJis HacTpolrku Baredt LFS-cuctembl. Bel MoxkeTe
IIPOCTO OOHOBUTL KOHGUIYpPaAIMIO yKe HMMEIOIIEerocsl 3arpy3drKa, TakKoro, Kak
GRUB-legacy, GRUB2 unu LILO.

Y6emutech, YTO cCIlacaTENIbHBIM 3arpy30YHBIM OUCK HAXOOUTCS IIOO PYKOM U TOTOB
«IIPUUTHU Ha IIOMOIIL» B CJIy4dae, eCcjii Balll KOMIbIOTED MepecTaHeT 3arpyxkartbcsa. Ecnu
y Bac elle HeT Takoro OucKa, caMOe BpeMs co3maTh ero. [Ijigd IpuBeOeHHOM HUXKe
TOoCJIefoBaTeIbHOCTY KOMaHI BaM nmoTpebyeTcs 3abexkaTh HEMHOT'O BIlepeq ¥ YCTaHOBUTh
naket libisoburn u3 BLFS.

cd /tmp &&
grub-mkrescue --output=grub-img.iso &&
xorriso -as cdrecord -v dev=/dev/cdrw blank=as needed grub-img.iso

8.4.2. AmenoBaHue ycrpoucts B GRUB

GRUB wucnons3yeT CBOI0 COOCTBEHHYIO CXeMy MMEHOBaHUS OUCKOB W pas3fejioB B BUE
(hdn,m), roe n sABIsgieTCSA HOMEPOM KECTKOTr0 ANUCKa, a m - HoMepoM pa3zena. Hymepanus
2KECTKHUX JUCKOB HaYMHAETCS C HyJIsI, HO pa3fesibl HyMEePYIOTCS HauuHas C eQUHULBL OJ1s1
(pusmyeckux u c ATU - A4 Norudeckux. Hanpumep, pa3smgen sdal B repmHax GRUB 6ymeTt
BHITTISIOeTh Kak (hd0,1), a sdb3 - (hd1,3). B nporuBononoxkHocTk Linux, GRUB He MmemnIiaeT
B Kydyy CD-ROM u xectkue gucku. Hanpumep, ecnu Bam CD-ROM - hdb, a BTOpou
XKecTkuh guck hdc, sator xkectkuit nuck B GRUB Bce paBHO OymeT BuneH Kak (hd1).

8.4.3. YcTtanoBka GRUB

s cBoelt pabotel GRUB ucnonb3yeT mepByio GU3NYECKYIO TOPOXKKY KECTKOTO AUCKA,
3amuchiBasi Tyda CBOM KOO M [aHHBIE. JTa 00J1aCTb He SBJISETCS YaCThbI0 KaKOM-
nmubo ¢aiinoBoit cuctembl. Kom, moMellleHHBINM B Hee (ero elle Ha3bIBAlOT ITEPBUYHBIM
3arpy3uukoM), obpaitaercs K ¢arnaMm GRUB, HaxopggamuMcss Ha 3arpy304YHOM pa3ferie.
[To ymMom4aHUIO OHM PaclojioxkKeHH B /boot/grub/.

PacnosnoxkeHre 3arpy304HOro pa3fejia - 9TO BHIOOP ITOJIb30BaTesisi, KOTOPHIM CEPLE3HO
3aTparuBaeT KOHpUTypalnio 3arpy3unKa. Mbl peKOMeHAayeM co37aTh HeOOIbIION (0KO0JIO
100 MB) pa3men UCKIIOUUTENbHO IOJIs1 3arpy34yuka. [Ipu TakoMm BapuanTe LFS u mob6oit
OPYyro¥ OUCTPUOYTUB CMOT'YT UMETh MOCTYI K 3arpy304HbIM (paitsiaMm. Eciiu 3T0 moKa3anoch
Bawm xopoieu ugeeri, Bam Hy>KHO IPUMOHTUPOBAaTh OTAEJILHBIU Pa3fesl, IepeMeCcTUTh Ha
Hero Bce (aujibl U3 TEKylero Kkarajsnora /boot (Hanpumep, sgpo Linux, KoTopoe Bl TONBKO
4yTO coOpaiu B IIpedbIayIleM pa3aesie), 3aTeM OTMOHTUPOBATh pa3fesl ¥ MPUMOTHUPOBATh
ero CHOBa, yXKe Kak /boot. 1 KkoHeuyHO ke, He 3a0yabTe oOHOBUTH /etc/fstab.

BBl MOXKeTe TaKxKe HCIOJIb30BaTh U yXKe uMmeromuiicsa pasmen LFS, Ho B aToM cnydae
CKOH(UTYpPHUPOBaATh 3arpy3Ky HECKOJIBKUX CUCTEM OyIeT HEMHOTO CIIOXKHEE.
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[TpuMeHsis BBIIIeYKa3aHHBIE CBeOEeHUs, ONpedesiuTe HUMsS KOPHEBOTO pa3mena (uiu
3arpy304YHOT0, €CJI BhI pemuiy BEIEIUTD ero). Huxke B IpuMepe MbI ITojlaraeM, 4YTo UMS
KOPHEBOT'O (MJIX 3arpy304YHOro) pa3gena - sda2.

YctanoBuMm ¢avinsl GRUB B /boot/grub u 3anuiiieM 3arpy304Hy0 JOPOXKKY:

. BauManue

Crnepyromiass KOMaHfAa Iiepe3anuineT TeKyIIuM 3arpy3dyuk. Ecam 370
HemnmpueMauMmo s Bac, HanpuMep, ecinu Bul HCnionb3yeTe CTOPOHHUMN MEHEeIXKeP
3arpy3KH, KOTOpPHIM pacrojiokeH B MBR (rimaBHasi 3arpy3o4Has 3amnuch, Master
Boot Record), He BEIIONMHANUTE 3Ty KOMaHOY.

grub-install /dev/sda

8.4.4. Co3manue ¢amia KOHPHUTypPaIHH
Crenepupyem /boot/grub/grub.cfg:

cat > /boot/grub/grub.cfg << "EOF"
# Havano /boot/grub/grub.cfg

set default=0

set timeout=5

insmod ext2
set root=(hd0,?2)

menuentry "GNU/Linux, Linux 3.8.1-1fs-7.3" {
linux /boot/vmlinuz-3.8.1-1fs-7.3 root=/dev/sda2 ro
}
# KoHeu /boot/grub/grub.cfg
EOF

JaMeuaHHue

C Touku 3peHus GRUB, ¢ainel sAOpa pacrnojioXeHBl OTHOCUTEJIBHO
HCIIONb3yeMOro pa3gena. Ecnm Bel co3manu mns /boot oTmenbHBIM palnen,
yOepute /boot u3 ctpoku linux. Tak:ke CKOPPEKTUPYUTE CTPOKY Set root, 4TOOHI
OHa yKa3hlBajla Ha 3arpy304YHBIU pa3merl.

GRUB - ouyeHb MOIIHBIM 3arpy34yukK, W OH IIPEOOCTaBIsIeT MIPOCTO HeBOooOpasmmoe
KOJIM4YEeCTBO BO3MOXKHOCTelW. OH yMeeT 3arpyxkaTbCsi C OTPOMHOTO 4YHCJIa YCTPOUCTB,
MIOAJEepPKUBaET BCe MBICIMMEBIE OIlepalliOHHBIEe CUCTEMEL U TUIH pa3aenoB. GRUB Ttakxke
Oo4YeHb TMOOK B IIJlJaHE HAaCTPOMKU Pa3HBIX KPACUBHIX U YOOOHBIX Belllel, BpOde KpaCUBHIX
3aCTaBOK, BOCIIPOU3BEIEHUS MEJIOOUN M MOAmepkKKU MbIu. [IompoOHOe onrcaHue BCEX
Bo3MoOzxKHOCTel GRUB s1exxut 3a nnpeneyaMu 3TOr0 KPpaTKOI'O BBEIEHUS.
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IIpemocTrepexenue

CymectByer ytunmuta, grub-mkconfig, xoTopas MOXeT CcreHepupoBaTh
KOH(MUTYpaIMOHHBIN (aiinn aBToMaTudecku. OHa UCMIOIb3yeT HaOOp CKPUNITOB U3 /
etc/grub.d/, u ee 3anmyck npuBeOeT K MOTepe BCeX N3MEHEHUM, COelaHHLIX BaMu
BPYUYHYI0. OTa YTUJIUTA UCIIOIb3yEeTCSA B OCHOBHOM OMHaApPHBIMU OUCTPUOYTUBAMU
1 He pekomeHnyeTcs nnsi LFS. Ecnu Bel nimaHupyeTe YCTaHOBUTH KaKOM-TuOO
KOMMepYeCKul qucTpuOyTUB, BHICOKA BEPOSATHOCTH, YTO 3Ta IIporpamMma OymeT
3amnyiieHa. Ha Bcakul ciydaul cCOXpaHUTEe KOMUIO Balllel Bepcuu (¢anna grub.cfg.
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I'maBa 9. Koneirs

9.1. KoHe1n

Xoporiro cpabotano! HoBasi LFS-cuctema yctaHoBneHa! MBI XOTUM noxKesaTh BaMm ygauu
c Baieit HoBOM OrnecTsIine caMocOopHOM Linux-cuctemMoi.

Xoporiren uneet 6ymet cosgath ¢daiin /etc/Lfs-release. Umes atoT daiin, Bam (1 Ham
TOXKe, ecnu Bam moHapoOuTcs momomisb), OymeT JIETKO onpenenuTh, Kakas Bepcusi LFS
ycTaHoBjieHa. Co3gauTe 3TOT (aii ciaenynineld KOMaHOOM!:

echo 7.3 > /etc/lfs-release

It is also a good idea to create a file to show the status of your new system with resopect
to the Linux Standards Base (LSB). To create this file, run:

cat > /etc/lsb-release << "EOF"
DISTRIB_ID="Linux From Scratch"
DISTRIB_RELEASE="7.3"
DISTRIB_CODENAME="<your name here>"
DISTRIB_DESCRIPTION="Linux From Scratch"
EOF

Be sure to put some sort of customization for the field 'DISTRIB_ CODENAME' to make
the system uniquely yours.

9.2. Perucrpanusi

Tenepb, Korma Brl 3akoHYMIM COOPKYy COOCTBEHHOW CHUCTEMBI, He XOTenu Obl Bol
3aperucTpUpPoOBaThCS Kak monb3oBaTenb LFS? 3annute Ha http:/www.linuxfromscratch.
org/cgi-bin/lfscounter.php u 3aperucTpupyurech Kak nonb3oBaTenb LFS, BBensa Bamie ums
u nepsyto Bepcuto LFS, koTopyro Brl ucnionbs30Bain.

[Tpuiio BpeMs nepe3arpy3utbes B LES.

9.3. Ilepe3arpy3kKa CUCTEMBI

Tenmepp, Korga BCe IporpaMMHOe oOecliedeHUe YCTAHOBIEHO, IMPUILIO BpeMs
nepes3arpy3utk Bam kKoMmneooTep. OOHaAKO, IOMHHUTE HECKOJBKO Belneu. Cucrema,
KOTOpy0 Brl co3manmu 1o 3TOM KHUTe, MUHMMAaJbHA, U CKOpee BCEro He UMeeT
HeoOXOOUMBIX BO3MOJXKHOCTEU [Jii IIPONOJIXKEHUS OBUXKEHUS BIeped. YCTaHOBUB
HECKOJIbKO [OOIIOJIHUTEJIbHEIX ITakeToB u3 KHuru BLFS, Haxopgsce IoKa B HalleM
BPEMEHHOM OKpyXKeHuu, Brl MOXKeTe oOKa3aTbCsd B JIy4YIIEM IIOJIOXKEHWHW, KOorga
repes3arpyu3Tech B Bailily cBexxeycTtaHOBIeHHYI0 LFS-cuctemy. BoT mapa npenioxXeHun:

* TekcTOBHIM BeO-Opay3ep, HanpuMep, Lynx, Bel cMoxkeTe npocMaTpuBaTh KHUTY BLFS B
OOHOM BUPTYyaJIbHOM TEPMHUHAJE, Iapasljie]IbHO cCOOMpasi akeThl B APYTOM.

e IlakeT GPM T1I03BOJIUT IIEPEHOCUTH TEKCT IIyTEM KOIIUPOBAHUSA/BCTAaBKU MEXAY
BUPTYyaJIbHEIMU TEPMUHAJIaMU.

* Hakownel, ecnu Bel He nMeeTe ctaTudeckoro IP-agpeca, yctanoBka dhcpced nnu
KJIMEHTCKOM YacTu dhcp MOXKeT OBITH TTOJIEe3HOMM.

* Installing sudo may be useful for building packages as a non-root user and easily
installing the resulting packages in your new system.
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If you want to access your new system from a remote system within a comfortable
GUI environment, install openssh and it's prerequsite, openssl.

To make fetching files over the internet easier, install wget.

If one or more of your disk drives have a GUID partition table (GPT), either gptfdisk
or parted will be useful.

Finally, a review of the following configuration files is also appropriate at this point.
* /etc/bashrc

* /etc/dircolors

* /etc/fstab

* /etc/hosts

 /etc/inputrc

* /etc/profile
 /etc/resolv.conf

* /etc/vimrc

* /root/.bash profile

* /root/.bashrc
 /etc/sysconfig/network

* /etc/sysconfig/ifconfig.ethO

[Tocrme Bcero BHIIIIECKA3aHHOTO, IIPUCTYIIMM K IIEPBOM 3arpy3ke Halleud OnecTsileu
yctaHoBneHHou LFS! CHayana mOKMHEM BpeMEeHHO€E OKPYyXKeHUe:

logout
3aTeM OTMOHTHPYEM BUPTyalibHbIE (DaliJIOBEIE CHUCTEMHBI:

umount -v $LFS/dev/pts

if [ -h $LFS/dev/shm ]; then
link=$ (readlink $LFS/dev/shm)
umount -v $LFS/$link

unset link

else

umount -v $LFS/dev/shm

fi

umount -v $LFS/dev
umount -v $LFS/proc
umount -v $LFS/sys

OTMoHTHUDPYEM caMy (aiinoByto cuctemy LFS:
umount -v $LFS

Ecnu 05110 CO30aHO HECKOJIBKO pa3aesyioB, OTKIIIOYHTE HX Ilepeld OTMOHTHPOBaHHEM

OCHOBHOTO, TPUMEPHO TaK:

umount -v $LFS/usr
umount -v $LFS/home
umount -v $LFS
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Haxkowuell, mepes3arpysure CUCTEMY:

shutdown -r now

Ecnu 3arpy3uuk GRUB ObIn1 yCTaHOBJIEH B COOTBETCTBUU C UHCTPYKIIUSIMU BHIIIIE, B MEHIO
aBTOMaTHW4YeCKHU OymeT BhiOpaHa ommus 3arpy3ku LFS 7.3.

Korpma mepe3arpys3ka 3aBepiiuTcs, cucrteMa LFS OymeT roroBa K HCHIOJB30BAaHUIO U
YCTaHOBKE [OMOJIHUTEIBHOTO IIPOTPAaMMHOTI0 00ecrieyeHus.

9.4. Yto ganniie?

Cnacu6o Bam 3a mpourtenue kHuru LFS. MBI Hagmeemcsi, 4To BBl Hamuiu 3Ty KHUTY
II0JIE3HOU M y3HAaJIM MHOI'O HOBOT'O O IIPOIleCCe IIOCTPOEHUsI CUCTEMEI Linux.

Teneps, korga LFS-cuctema ycTtaHoBsieHa, BBl MOXKeTe 3aJaThbCsA BOIIPOCOM «A 4YTO XKe
masnbline?» YToOB OTBETUTDH Ha 9TOT BOIIPOC, MBI coOpasu Ajisi Bac CIMCOK pecypcos.

* [ToggepxkkKa

OTueTsl 00 omubKax ¥ yrpo3ax 0e30IaCHOCTY PETyJIIPHO MOSBISIOTCS OJIS JII000T0
nporpaMMHOro obecneuenus. [Tockonbky LFS-cucTemMa KOMIUIUPYETCS U3
HCXOOHUKOB, BB MOXKeTe He OTCTaBaTh OT 3TUX coo0IieHuti. CyIiecTBYIOT HECKOJIBKO
OHJIaUH-PECYPCOB, KOTOPHIE CIIeOAT 3a TAKUMU OTYeTaMU, CCHIJIKM Ha HEKOTOPLIE U3
HUX [IPUBENEeHEbl HUXKe:

» Freecode (http://freecode.com/)
Freecode moxkeT coobmiath BaMm (1o E-mail) o BeIXxome HOBBLIX BEPCHUM MAKETOB,
YCTaHOBJIEHHEBIX B Baleu cucreme.

* CERT (Computer Emergency Response Team)
CERT uMeeT CIIMCOK PacCChIJIKA, B KOTOPOM NYOIUKYIOTCS IIpenyInpexXaeHus oo
YS3BUMOCTSIX B PA3JIMYHBIX OlepallMOHHLIX CUCTEMaxX U NpuaoxeHusx. MEpopManus
0 IIOANMCKE O0CTyHnHa Ha http://www.us-cert.gov/cas/signup.html.

* Bugtraq

Bugtraq - TOMTHOCTBIO OTKPHITHIM CIIMCOK PACCHIJIKY, IIOCBSIIIEHHBIN BOIIPpOCaM
KOMIIbIOTEPHOM O6e3onacHocTu. OH MyOJIUKYeT CBEXKEBHISIBIIEHHBIE TTPOOIEMEI
0e30ITaCHOCTH M MHOI'TIa BO3MOXKHBIE CIIOCOOH! UX pelleHus. MudopManus o
IIOONNCKE AOCTYyIIHa Ha http://www.securityfocus.com/archive.

* Beyond Linux From Scratch
Kuura Beyond Linux From Scratch onucreiBaeT yCTaHOBKY IIMPOKOTO CIIEKTpPa

IIPOTrPaMMHOI0 o0ecredeHust, He BXOSIEero B Kpyr paccMoTpenus kuuru LFS.
[TpoekT BLFS pacnomnoxen 1o agpecy http://www.linuxfromscratch.org/blfs/.

* LFS Hints
LFS Hints - aTo Konnekuus o6pa3oBaTeIbHBIX JOKYMEHTOB, CO3TaHHBIX

noOpoBobilaMu u3 coobinectsa LFS. CoBeThl HOCTYIIHEL 30eCh: hitp:/www.
linuxfromscratch.org/hints/list.html.

* COUCKU pacCHUIKU
Cy11ecTBYIOT HECKOJILKO CIUCKOB pacchiiku LFS, Ha KoTophie Brl OB MOTTIH
IIOANUCATHCS, eciu BaM HyxKHa IoMo1b, Bel XOTUTE OCTaBaThCS B KypCe OCIIeHUX

pa3paboToK UK JKejlaeTe ITOMOYb IPOoeKTy. ITompobHee 3meck: I'masa 1 - Criucku
PACCBIIKH.
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* The Linux Documentation Project

IHens The Linux Documentation Project (TLDP) - coOpaTh JOKyMeHTaIluIo 110 BCEM
acIieKTaM MCHOoJIb30BaHUs U HacTpolku Linux. CaT TLDP comepKUT OOJIBIITYIO

Kosiekuuio HOWTO, pykKoBOACTB U ClIpaBOYHBIX CTpaHULl. OH pacIojioXKeH 10 aapecy
http://www.tldp.org/.

245


http://www.tldp.org/

Linux From Scratch - Bepcusa 7.3

Yacts IV. IIpuiaoxeHus
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IIpunoxenue A. CoKpalieHUus1 U

TePMHUHBI

ABI Application Binary Interface, OuHapHbIN HHTEPDENC ITPUTTOKEHU S

ALFS Automated Linux From Scratch, aBTomatusupoBaHHbl Linux From Scratch

API Application Programming Interface, mporpaMMHusbIli UHTEPGhENC TPUTTOKEHUST

ASCII American Standard Code for Information Interchange, amepukaHcKuu
CTaHOAPTHBIN KoM OJiss oOMeHa nHpopMalueun

BIOS Basic Input/Output System, 6a3oBasi cucTeMa BBO[a-BEIBOMIa

BLFS Beyond Linux From Scratch, 3a npegenamu Linux From Scratch

BSD Berkeley Software Distribution, guctpubyTuB mnporpaMMHOTO o0ecliedeHus
bepknu

chroot change root, cMeHuUTE KOpEHD

CMOS Complementary Metal Oxide Semiconductor

COS Class Of Service

CPU Central Processing Unit, meHETpanbHBIA OIPOLECCOP

CRC Cyclic Redundancy Check, nmuknnyeckas mpoBepKa [eJIOCTHOCTHU

CVS Concurrent Versions System

DHCP Dynamic Host Configuration Protocol

DNS Domain Name Service

EGA Enhanced Graphics Adapter

ELF Executable and Linkable Format

EOF End of File

EQN equation

ext2 second extended file system

ext3 third extended file system

ext4 fourth extended file system

FAQ Frequently Asked Questions

FHS Filesystem Hierarchy Standard

FIFO  First-In, First Out

FQDN Fully Qualified Domain Name

FTP File Transfer Protocol

GB Gigabytes

GCC GNU Compiler Collection

GID Group Identifier

GMT Greenwich Mean Time

HTML Hypertext Markup Language

IDE Integrated Drive Electronics
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IEEE Institute of Electrical and Electronic Engineers

10 Input/Output

P Internet Protocol

IPC Inter-Process Communication

IRC Internet Relay Chat

ISO International Organization for Standardization
ISP Internet Service Provider

KB Kilobytes

LED Light Emitting Diode

LFS Linux From Scratch

LSB Linux Standard Base

MB Megabytes

MBR  Master Boot Record

MD5 Message Digest 5

NIC Network Interface Card

NLS Native Language Support

NNTP Network News Transport Protocol
NPTL Native POSIX Threading Library
0SS Open Sound System

PCH Pre-Compiled Headers

PCRE Perl Compatible Regular Expression
PID Process Identifier

PTY pseudo terminal

QOS Quality Of Service

RAM Random Access Memory

RPC Remote Procedure Call

RTC Real Time Clock

SBU Standard Build Unit

SCO The Santa Cruz Operation

SHA1 Secure-Hash Algorithm 1

TLDP The Linux Documentation Project
TFTP  Trivial File Transfer Protocol
TLS Thread-Local Storage

UID User Identifier

umask user file-creation mask

USB Universal Serial Bus

UTC Coordinated Universal Time
UUID Universally Unique Identifier
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VC Virtual Console
VGA Video Graphics Array
VT Virtual Terminal

249



Linux From Scratch - Bepcus 7.3

ITpunoxkenune B. biraromapHocTu

Mer xoTenu OB MOOIaromgapuTh CAEOYIONINX JII0OOeH U OpraHU3alluy 3a UX BKJIA[l B ITPOEKT
Linux From Scratch.

* Gerard Beekmans <gerard@linuxfromscratch.org> - Co3gatens LFS, nupmep npoekrta
LFS

* Matthew Burgess <matthew@linuxfromscratch.org> - JIugep npoekra LFS,
TeXHU4YeCKuu nucarenb/pegaktop LFS

* Bruce Dubbs <bdubbs@linuxfromscratch.org> - LFS Release Manager, TeXHU4YeCKUM
nucaresnb/pegakTop LFS

* Jim Gifford <jim@linuxfromscratch.org> - ogun u3 numepoB npoekta CLFS

* Bryan Kadzban <bryan@linuxfromscratch.org> - Texandeckuy nucaTenb/pegakTop
LFS

* Randy McMurchy <randy@linuxfromscratch.org> - nugep npoekta BLFS, pemakTop
LFS

* DJ Lucas <dj@linuxfromscratch.org> - pemaktop LFS u BLFS
* Ken Moffat <ken@linuxfromscratch.org> - pegaktop LFS u CLFS
* Ryan Oliver <ryan@linuxfromscratch.org> - ogun u3 nupepos npoekta CLFS

* BecueTHOe KONMMYECTBO OPYTHUX JIIOOEN B Pa3/IMYHLIX COHCKax pacceiiku LFS u
BLFS, KoTOpEIe TOMOTayid BOIJIOTUTH 3Ty KHUTY B JKU3Hb CBOUMMU IIPEJIOKEHUIMY,
IIPOBEPKOM KHUTHY U OTIIPABIeHUEM COOOIeHnM 00 omubKax, MHCTPYKIMSAMU U IIPOCTO
OensiCh CBOUM OIIBITOM II0 YCTAaHOBKE Pa3/IMYHBIX IaKETOB.

IlepeBOoguuKu

* Manuel Canales Esparcia <macana@macana-es.com> - McmaHCKUM IPOEKT IIepeBoaa
LFS

* Johan Lenglet <johan@linuxfromscratch.org> - ®panny3ckuii npoekT nepesona LFS

* Anderson Lizardo <lizardo@linuxfromscratch.org> - ITopTyranbCKui IIpoOeKT
nepesoga LFS

* Thomas Reitelbach <tr@erdfunkstelle.de> - Hemenkuii mpoekT nepeBoga LFS
Mirror Maintainers

North American Mirrors

» Scott Kveton <scott@osuosl.org> - Ifs.oregonstate.edu mirror

» William Astle <lost@l-w.net> - ca.linuxfromscratch.org mirror

* Eujon Sellers <jpolen@rackspace.com> - Ifs.introspeed.com mirror
* Justin Knierim <tim@idge.net> - Ifs-matrix.net mirror

South American Mirrors

* Manuel Canales Esparcia <manuel@linuxfromscratch.org> - lfsmirror.lfs-es.info
mirror

* Luis Falcon <Luis Falcon> - torredehanoi.org mirror
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European Mirrors

* Guido Passet <guido@primerelay.net> - nl.linuxfromscratch.org mirror

Bastiaan Jacques <baafie@planet.nl> - Ifs.pagefault.net mirror
* Sven Cranshoff <sven.cranshoff@lineo.be> - Ifs.lineo.be mirror

Scarlet Belgium - Ifs.scarlet.be mirror

Sebastian Faulborn <info@aliensoft.org> - Ifs.aliensoft.org mirror

Stuart Fox <stuart@dontuse.ms> - lfs.dontuse.ms mirror

Ralf Uhlemann <admin@realhost.de> - Ifs.oss-mirror.org mirror

* Antonin Sprinzl <Antonin.Sprinzl@tuwien.ac.at> - at.linuxfromscratch.org mirror
» Fredrik Danerklint <fredan-lfs@fredan.org> - se.linuxfromscratch.org mirror

* Franck <franck@linuxpourtous.com> - Ifs.linuxpourtous.com mirror

* Philippe Baqué <baque@cict.fr> - Ifs.cict.fr mirror

» Vitaly Chekasin <gyouja@pilgrims.ru> - Ifs.pilgrims.ru mirror

* Benjamin Heil <kontakt@wankoo.org> - Ifs.wankoo.org mirror

Asian Mirrors

» Satit Phermsawang <satit@wbac.ac.th> - lfs.phayoune.org mirror
» Shizunet Co.,Ltd. <info@shizu-net.jp> - lfs.mirror.shizu-net.jp mirror
e Init World <http://www.initworld.com/> - Ifs.initworld.com mirror

Australian Mirrors

» Jason Andrade <jason@dstc.edu.au> - au.linuxfromscratch.org mirror

Former Project Team Members

* Christine Barczak <theladyskye@linuxfromscratch.org> - LFS Book Editor

* Archaic <archaic@linuxfromscratch.org> - LFS Technical Writer/Editor, HLFS
Project Leader, BLFS Editor, Hints and Patches Project Maintainer

Nathan Coulson <nathan@linuxfromscratch.org> - LFS-Bootscripts Maintainer

Timothy Bauscher

Robert Briggs
Ian Chilton

» Jeroen Coumans <jeroen@linuxfromscratch.org> - Website Developer, FAQ
Maintainer

* Manuel Canales Esparcia <manuel@linuxfromscratch.org> - LFS/BLFS/HLFS XML
and XSL Maintainer

¢ Alex Groenewoud - LFS Technical Writer
e Marc Heerdink

e Jeremy Huntwork <jhuntwork@linuxfromscratch.org> - LFS Technical Writer, LFS
LiveCD Maintainer

* Mark Hymers
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¢ Seth W. Klein - FAQ maintainer
* Nicholas Leippe <nicholas@linuxfromscratch.org> - Wiki Maintainer

* Anderson Lizardo <lizardo@linuxfromscratch.org> - Website Backend-Scripts
Maintainer

* Dan Nicholson <dnicholson@linuxfromscratch.org> - LFS and BLFS Editor

Alexander E. Patrakov <alexander@linuxfromscratch.org> - LFS Technical Writer,
LFS Internationalization Editor, LFS Live CD Maintainer

Simon Perreault

Scot Mc Pherson <scot@linuxfromscratch.org> - LFS NNTP Gateway Maintainer

Greg Schafer <gschafer@zip.com.au> - LFS Technical Writer and Architect of the
Next Generation 64-bit-enabling Build Method

* Jesse Tie-Ten-Quee - LFS Technical Writer
» James Robertson <jwrober@linuxfromscratch.org> - Bugzilla Maintainer

» Tushar Teredesai <tushar@linuxfromscratch.org> - BLFS Book Editor, Hints and
Patches Project Leader

* Jeremy Utley <jeremy@linuxfromscratch.org> - LFS Technical Writer, Bugzilla
Maintainer, LFS-Bootscripts Maintainer

» Zack Winkles <zwinkles@gmail.com> - LFS Technical Writer
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IIpunoxenue C. 3aBHCHUMOCTH

Every package built in LFS relies on one or more other packages in order to build and
install properly. Some packages even participate in circular dependencies, that is, the
first package depends on the second which in turn depends on the first. Because of these
dependencies, the order in which packages are built in LFS is very important. The purpose
of this page is to document the dependencies of each package built in LFS.

For each package we build, we have listed three, and sometimes four, types of
dependencies. The first lists what other packages need to be available in order to compile
and install the package in question. The second lists what packages, in addition to those
on the first list, need to be available in order to run the test suites. The third list of
dependencies are packages that require this package to be built and installed in its final
location before they are built and installed. In most cases, this is because these packages
will hardcode paths to binaries within their scripts. If not built in a certain order, this
could result in paths of /tools/bin/[binary] being placed inside scripts installed to the final
system. This is obviously not desirable.

The last list of dependencies are optional packages that are not addressed in LFS, but
could be useful to the user. These packages may have additional mandatory or optional
dependencies of their own. For these dependencies, the recommeded practice is to install
them after completion of the LFS book and then go back an rebuild the LFS package. In
several cases, reinstallation is addressed in BLFS.

Autoconf
[JIs1 yCTaHOBKH Bash, Coreutils, Grep, M4, Make, Perl, Sed, and Texinfo
Heo0X0IUMBI:
7151 TECTOB Automake, Diffutils, Findutils, GCC, and Libtool
Heo0X0IUMBI:
Heo0Oxooumo Automake

YCTAaHOBHTH IIepe:
HeoOs13aTeIibHbLIC Emacs

3aBHCHMOCTH:
Automake
7151 yCTaHOBKH Autoconf, Bash, Coreutils, Gettext, Grep, M4, Make, Perl, Sed, and
HEeO0O0X0IHuMBI: Texinfo
7151 TEeCcToB Binutils, Bison, Bzip2, DejaGNU, Diffutils, Expect, Findutils, Flex,
HEeO0O0XO0IHUMBI: GCC, Gettext, Gzip, Libtool, and Tar.
HeoOxoaguMo None

YCTAHOBHUTSE IIepena:

HeoOs13aTeIbHBLIC None
3aBHCHUMOCTH:
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Bash

/151 yCTAaHOBKH
HEe00X0IUMBbI:
II7is1 TEeCTOB
HEe00XO0THMBI:
Heob0xomguMo

YCTAHOBHTS IIepena:

HeoOs13aTe/IbLHBLIC
3aBHCHUMOCTH:

Binutils
7151 yCTaHOBKHA
HEe00X0IHUMBbI:
II7Is1 TeCcToB
HEe0o0XO0THMBI:
HeobdxomuMmo

YCTAHOBHUTSE IIepena:

HeoOs13aTeILHBIC
3aBHCHMOCTH:

Bison
/151 yCTaHOBKH
HEe00XO0IUMBbI:
7151 TeCcToB
HEe00XO0THMBI:
Heob0xomuMo

YCTAaHOBHTH IIepe;:

HeoOs13aTeIbHBLIC
3aBHCHUMOCTH:

Bzip2
IJIs1 yCTaHOBKH
HEe00X0IHUMBbI:
IIJ7Is1 TeCcToB
HEe00XO0THMBI:
HeodxomguMmo

YCTAHOBHUTSE IIepena:

HeoOs13aTe/1bHbIC
3aBUCHUMOCTH:

Coreutils
/151 yCTaHOBKH
HEe00XOTHMBI:
II1s1 TEeCTOB
HEe0O0XO0IHUMBbI:
Heob0xomuMo

YCTAaHOBHTH IIepe;:

HeoOs13aTeIbHBLIC
3aBHCHUMOCTH:
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Bash, Binutils, Bison, Coreutils, Diffutils, Gawk, GCC, Glibc, Grep,
Make, Ncurses, Patch, Readline, Sed, and Texinfo

Shadow

None

Xorg

Bash, Binutils, Coreutils, Diffutils, File, Gawk, GCC, Glibc, Grep,
Make, Perl, Sed, Texinfo and Zlib

DejaGNU and Expect

None

None

Bash, Binutils, Coreutils, GCC, Gettext, Glibc, Grep, M4, Make,
and Sed

Diffutils and Findutils

Flex, Kbd, and Tar

Doxygen (test suite)

Bash, Binutils, Coreutils, Diffutils, GCC, Glibc, Make, and Patch
None
None

None

Bash, Binutils, Coreutils, GCC, Gettext, Glibc, GMP, Grep, Make,
Patch, Perl, Sed, and Texinfo

Diffutils, E2fsprogs, Findutils, Shadow, and Util-linux

Bash, Diffutils, Findutils, Man-DB, and Udev

Perl Expect and 10:Tty modules (for test suite)
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DejaGNU

/151 yCTAaHOBKH
HEe00X0IUMBbI:
II7is1 TEeCTOB
HEe00XO0THMBI:
Heob0xomguMo

YCTAHOBHTS IIepena:

HeoOs13aTe/IbLHBLIC
3aBHCHUMOCTH:

Diffutils

7151 yCTaHOBKHA
HEe00X0IHUMBbI:
II7Is1 TeCcToB
HEe0o0XO0THMBI:
HeobdxomuMmo

YCTAHOBHUTSE IIepena:

HeoOs13aTeILHBIC
3aBHCHMOCTH:

Expect

/151 yCTaHOBKH
HEe00XO0IUMBbI:
II1s1 TEeCTOB
HEe00XO0THMBI:
Heob0xomuMo

YCTAaHOBHTH IIepe;:

HeoOs13aTeIbHBLIC
3aBHCHUMOCTH:

E2fsprogs
IJIs1 yCTaHOBKH
HEe00X0IHUMBbI:
IIJ7Is1 TeCcToB
HEe00XO0THMBI:
HeodxomguMmo

YCTAHOBHUTSE IIepena:

HeoOs13aTe/1bHbIC
3aBUCHUMOCTH:

File

/151 yCTaHOBKH
HEe00XOTHMBI:
II1s1 TEeCTOB
HEe0O0XO0IHUMBbI:
Heob0xomuMo

YCTAaHOBHTH IIepe;:

HeoOs13aTeIbHBLIC
3aBHCHUMOCTH:
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Bash, Coreutils, Diffutils, GCC, Grep, Make, and Sed
No test suite available
None

None

Bash, Binutils, Coreutils, Gawk, GCC, Gettext, Glibc, Grep, Make,
Sed, and Texinfo

Diffutils, Perl

None

None

Bash, Binutils, Coreutils, Diffutils, GCC, Glibc, Grep, Make, Patch,
Sed, and Tcl

None

None

None

Bash, Binutils, Coreutils, Diffutils, Gawk, GCC, Glibc, Grep, Gzip,
Make, Sed, Texinfo, and Util-linux
Procps-ng,Psmisc

None

None

Bash, Binutils, Coreutils, Diffutils, Gawk, GCC, Glibc, Grep, Make,
Sed, and Zlib

None

None

None
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Findutils

7151 yCTaHOBKHA
HEeO00X0IHUMBbI:
IIJ7is1 TEeCTOB
HEe0O0XO0THMBI:
HeodxomguMmo

YCTAHOBHUTSE IIepena:

HeoOs13aTe/IbHbLIC
3aBHCHUMOCTH:

Flex

7151 yCTaHOBKHA
HEe00X0IHUMBbI:
IIJis1 TEeCTOB
HEe0O0XO0THMBI:
HeobdxomguMmo

YCTAHOBHUTSE IIepena:

HeoOs13aTe/IbHBLIC
3aBHCHUMOCTH:

Gawk

7151 yCTaHOBKH
HEe00X0IHUMbI:
IIJ1s1 TEeCTOB
HEe0O0XO0THMBI:
HeobdxomguMmo

YCTAHOBHTS IIepena:

HeoOs13aTeIbHBLIC
3aBHCHUMOCTH:

Gcc

IJIs1 yCTaHOBKH
HEe00X0IHUMBbI:

7151 TeCcToB
Heo0X0IHUMBI:
Heo0xooumMmo

YCTAHOBHUTSE IIepena:

HeoOs13aTeIbLHBLIC
3aBHCHUMOCTH:

GDBM

IJis1 yCTaHOBKH
Heo0X0IHUMBI:
II1s1 TEeCTOB
HEe00X0IHUMBbI:
HeobdxomguMmo

YCTAHOBHUTSE IIepena:

HeoOs13aTeIbHBLIC
3aBHCHUMOCTH:
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Bash, Binutils, Coreutils, GCC, Gettext, Glibc, Grep, Make, Sed,
and Texinfo

DejaGNU, Diffutils, and Expect

None

None

Bash, Binutils, Coreutils, GCC, Gettext, Glibc, Grep, M4, Make,
Patch, Sed, and Texinfo

Bison and Gawk

IPRoute2, Kbd, and Man-DB

None

Bash, Binutils, Coreutils, GCC, Gettext, Glibc, Grep, Make, Patch,
Sed and, Texinfo

Diffutils

None

None

Bash, Binutils, Coreutils, Diffutils, Findutils, Gawk, GCC, Gettext,
Glibc, GMP, Grep, M4, Make, MPC, MPFR, Patch, Perl, Sed, Tar,
and Texinfo

DejaGNU and Expect

None

CLooG-PPL, GNAT and PPL

Bash, Binutils, Coreutils, Diffutils, GCC, Grep, Make, and Sed
None
None

None
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Gettext

/151 yCTAaHOBKH
HEe00X0IUMBbI:
7151 TeCcToB
HEe00XO0THMBI:
Heob0xomguMo

YCTAHOBHTS IIepena:

HeoOs13aTe/IbLHBLIC
3aBHCHUMOCTH:

Glibc

7151 yCTaHOBKHA
HEe00X0IHUMBbI:
II7Is1 TeCcToB
HEe0o0XO0THMBI:
HeobdxomuMmo

YCTAHOBHUTSE IIepena:

HeoOs13aTeILHBIC
3aBHCHMOCTH:

GMP

/151 yCTaHOBKH
HEe00XO0IUMBbI:
II1s1 TEeCTOB
HEe00XO0THMBI:
Heob0xomuMo

YCTAaHOBHTH IIepe;:

HeoOs13aTeIbHBLIC
3aBHCHUMOCTH:

Grep

IJIs1 yCTaHOBKH
HEe00X0IHUMBbI:
IIJ7Is1 TeCcToB
HEe00XO0THMBI:
HeodxomguMmo

YCTAHOBHUTSE IIepena:

HeoOs13aTe/1bHbIC
3aBUCHUMOCTH:

Groff

/151 yCTaHOBKH
HEe00X0IUMBbI:
II1s1 TEeCTOB
HEe0O0XO0IHUMBbI:
Heob0xomuMo

YCTAaHOBHTH IIepe;:

HeoOs13aTeIbHBLIC
3aBHCHUMOCTH:
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Bash, Binutils, Coreutils, Gawk, GCC, Glibc, Grep, Make, Sed, and
Texinfo

Diffutils, Perl, and Tcl

Automake

None

Bash, Binutils, Coreutils, Diffutils, Gawk, GCC, Gettext, Grep,
Gzip, Linux API Headers, Make, Perl, Sed, and Texinfo

File

None

None

Bash, Binutils, Coreutils, Diffutils, Gawk, GCC, Glibc, Grep, M4,
Make, Sed and Texinfo

None

MPFR, GCC

None

Bash, Binutils, Coreutils, Diffutils, GCC, Gettext, Glibc, Grep,
Make, Patch, Sed, and Texinfo

Gawk

Man-DB

Pcre, Xorg, and CUPS

Bash, Binutils, Bison, Coreutils, Gawk, GCC, Glibc, Grep, Make,
Patch, Sed, and Texinfo

No test suite available

Man-DB and Perl

GPL Ghostscript
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GRUB
7151 yCTaHOBKH Bash, Binutils, Bison, Coreutils, Diffutils, GCC, Gettext, Glibc,
HEe00X0IUMBbI: Grep, Make, Ncurses, Sed, Texinfo, and Xz
II7is1 TEeCTOB None
HEe00XO0THMBI:
Heob0xomguMo None

YCTAaHOBHTH Iepe:
HeoOs13aTe/IbLHBLIC None

3aBHCHMOCTH:
Gzip

7151 yCTaHOBKH Bash, Binutils, Coreutils, GCC, Glibc, Grep, Make, Sed, and
HEeO0O0XO0THMBI: Texinfo

151 TeCcTOoB Diffutils. Less

HEe0o0XO0THMBI:

HeobdxomuMmo Man-DB

YCTAaHOBHUTH IIepen:
HeoOs13aTeILHBIC None
3aBHCHMOCTH:

Iana-Etc
151 yCTaHOBKH Coreutils, Gawk, and Make
HEe00XO0IUMBbI:
Ins1 TecToB No test suite available
HEe00XO0THMBI:
HeoOxomumo Perl
YCTAaHOBHTH IIepe:
Heo0sa3aTennHBIE None

3aBHCHMOCTH:
Inetutils

7151 ycCTaHOBKH Bash, Binutils, Coreutils, GCC, Glibc, Grep, Make, Ncurses, Patch,

HEe00X0IHUMBbI: Sed, Texinfo, and Zlib

I1s1 TeCTOB No test suite available

HEe00XO0THMBI:

HeodxomguMmo Tar

YCTAaHOBHUTH IIepen:
HeoOs13aTe/1bHbIC None

3aBHCHMOCTH:
IProute2
[/Is1 yCTAaHOBKH Bash, Bison, Coreutils, Flex, GCC, Glibc, Make, and Linux API
HEe00XOTHMBI: Headers
Ins1 TecToB No test suite available
HEe0O0XO0IHUMBbI:
Heob0xomuMo None

YCTAaHOBHTH IIepe:
HeoOs13aTeIbHBLIC None
3aBHCHUMOCTH:
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Kbd

/151 yCTAaHOBKH
HEe00X0IUMBbI:
II7is1 TEeCTOB
HEe00XO0THMBI:
Heob0xomguMo

YCTAHOBHTS IIepena:

HeoOs13aTe/IbLHBLIC
3aBHCHUMOCTH:

Kmod

7151 yCTaHOBKHA
HEe00X0IHUMBbI:
II7Is1 TeCcToB
HEe0o0XO0THMBI:
HeobdxomuMmo

YCTAHOBHUTSE IIepena:

HeoOs13aTeILHBIC
3aBHCHMOCTH:

Less
/151 yCTaHOBKH
HEe00XO0IUMBbI:
7151 TeCcToB
HEe00XO0THMBI:
Heob0xomuMo

YCTAaHOBHTH IIepe;:

HeoOs13aTeIbHBLIC
3aBHCHUMOCTH:

Libpipeline
IJIs1 yCTaHOBKH
HEe00X0IHUMBbI:
IIJ7Is1 TeCcToB
HEe00XO0THMBI:
HeodxomguMmo

YCTAHOBHUTSE IIepena:

HeoOs13aTe/1bHbIC
3aBUCHUMOCTH:

Libtool

/151 yCTaHOBKH
HEe00XOTHMBI:
II1s1 TEeCTOB
HEe0O0XO0IHUMBbI:
Heob0xomuMo

YCTAaHOBHTH IIepe;:

HeoOs13aTeIbHBLIC
3aBHCHUMOCTH:
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Bash, Binutils, Bison, Coreutils, Flex, GCC, Gettext, Glibc, Gzip,
Make, Patch, and Sed

No test suite available

None

None

Bash, Binutils, Bison, Coreutils, Flex, GCC, Gettext, Glibc, Gzip,
Make, Sed, Xz-Utils, Zlib

No test suite available

Udev

None

Bash, Binutils, Coreutils, Diffutils, GCC, Glibc, Grep, Make,
Ncurses, and Sed

No test suite available

Gzip

Pcre

Bash, Binutils, Coreutils, Diffutils, Gawk, GCC, Glibc, Grep, Make,
Sed, and Texinfo

No test suite available

Man-DB

None

Bash, Binutils, Coreutils, Diffutils, Gawk, GCC, Glibc, Grep, Make,
Sed, and Texinfo

Findutils

None

None
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Linux Kernel
/151 yCTAaHOBKH
HEe00X0IUMBbI:
7151 TeCcToB
HEe00XO0THMBI:
HeoOxomumMo

YCTAHOBHTS IIepena:

HeoOs13aTe/IbLHBLIC
3aBHCHUMOCTH:

M4

7151 yCTaHOBKHA
HEe00X0IHUMBbI:
II7Is1 TeCcToB
HEe0o0XO0THMBI:
HeobdxomuMmo

YCTAHOBHUTSE IIepena:

HeoOs13aTeILHBIC
3aBHCHMOCTH:

Make

/151 yCTaHOBKH
HEe00XO0IUMBbI:
II1s1 TEeCTOB
HEe00XO0THMBI:
Heob0xomuMo

YCTAaHOBHTH IIepe;:

HeoOs13aTeIbHBLIC
3aBHCHUMOCTH:

Man-DB

IJIs1 yCTaHOBKH
HEe00X0IHUMBbI:
IIJ7Is1 TeCcToB
HEe00XO0THMBI:
HeodxomguMmo

YCTAHOBHUTSE IIepena:

HeoOs13aTe/1bHbIC
3aBUCHUMOCTH:

Man-Pages
/151 yCTaHOBKH
HEe00XOTHMBI:
II1s1 TEeCTOB
HEe0O0XO0IHUMBbI:
Heob0xomuMo

YCTAaHOBHTH IIepe;:

HeoOs13aTeIbHBLIC
3aBHCHUMOCTH:
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Bash, Binutils, Coreutils, Diffutils, Findutils, GCC, Glibc, Grep,
Gzip, Kmod, Make, Ncurses, Perl, and Sed

No test suite available

None

None

Bash, Binutils, Coreutils, GCC, Glibc, Grep, Make, Sed, and
Texinfo

Diffutils

Autoconf and Bison

libsigsegv

Bash, Binutils, Coreutils, GCC, Gettext, Glibc, Grep, Make, Sed,
and Texinfo

Perl and Procps-ng

None

None

Bash, Binutils, Bzip2, Coreutils, Flex, GCC, GDBM, Gettext, Glibc,
Grep, Groff, Gzip, Less, Libpipeline, Make, Sed, and Xz
Not run. Requires Man-DB test suite package

None

None

Bash, Coreutils, and Make
No test suite available
None

None
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MPC

/151 yCTAaHOBKH
HEe00X0IUMBbI:
II7is1 TEeCTOB
HEe00XO0THMBI:
Heob0xomguMo

YCTAHOBHTS IIepena:

HeoOs13aTe/IbLHBLIC
3aBHCHUMOCTH:

MPFR

7151 yCTaHOBKHA
HEe00X0IHUMBbI:
II7Is1 TeCcToB
HEe0o0XO0THMBI:
HeobdxomuMmo

YCTAHOBHTH Iepe:

HeoOs13aTeILHBIC
3aBHCHMOCTH:

Ncurses

/151 yCTaHOBKH
HEe00XO0IUMBbI:
7151 TeCcToB
HEe00XO0THMBI:
HeoOxomumo

YCTaHOBHUTSH IIepena:

HeoOs13aTeIbHBLIC
3aBHCHUMOCTH:

Patch

IJIs1 yCTaHOBKH
HEe00X0IHUMBbI:
IIJ7Is1 TeCcToB
HEe00XO0THMBI:
HeodxomguMmo

YCTAHOBHUTSE IIepena:

HeoOs13aTe/1bHbIC
3aBUCHUMOCTH:

Perl

/151 yCTaHOBKH
HEe00XOTHMBI:
II1s1 TEeCTOB
HEe0O0XO0IHUMBbI:
Heob0xomuMo

YCTaHOBHUTSH IIepena:

HeoOs13aTeIbHBLIC
3aBHCHUMOCTH:
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Bash, Binutils, Coreutils, Diffutils, Gawk, GCC, Glibc, Grep, GMP,
Make, MPFR, Sed and Texinfo

None

GCC

None

Bash, Binutils, Coreutils, Diffutils, Gawk, GCC, Glibc, Grep, GMP,
Make, Sed and Texinfo

None

GCC

None

Bash, Binutils, Coreutils, Diffutils, Gawk, GCC, Glibc, Grep, Make,
Patch, and Sed

No test suite available

Bash, GRUB, Inetutils, Less, Procps-ng, Psmisc, Readline, Texinfo,

Util-linux, and Vim
None

Bash, Binutils, Coreutils, GCC, Glibc, Grep, Make, and Sed
No test suite available

None

Ed

Bash, Binutils, Coreutils, Gawk, GCC, GDBM, Glibc, Grep, Groff,
Make, Sed, and Zlib

Iana-Etc and Procps-ng

Autoconf

None
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Pkg-config
/151 yCTAaHOBKH
HEe00XO0THMBI:
II7is1 TEeCTOB
HEe00XO0THMBI:
Heob0xomguMo

YCTAHOBHTS IIepena:

HeoOs13aTe/IbLHBLIC
3aBHCHUMOCTH:

Popt

7151 yCTaHOBKHA
HEe00X0IHUMBbI:
II7Is1 TeCcToB
HEe0o0XO0THMBI:
HeobdxomuMmo

YCTAHOBHUTSE IIepena:

HeoOs13aTeILHBIC
3aBHCHMOCTH:

Procps-ng
/151 yCTaHOBKH
HEe00XOTHMBI:
II1s1 TEeCTOB
HEe00XO0THMBI:
Heob0xomuMo

YCTAaHOBHTH IIepe;:

HeoOs13aTeIbHBLIC
3aBHCHUMOCTH:

Psmisc

IJIs1 yCTaHOBKH
HEe00X0IHUMBbI:
IIJ7Is1 TeCcToB
HEe00XO0THMBI:
HeodxomguMmo

YCTAHOBHUTSE IIepena:

HeoOs13aTe/1bHbIC
3aBUCHUMOCTH:

Readline

/151 yCTaHOBKH
HEe00XOTHMBI:
II1s1 TEeCTOB
HEe0O0XO0IHUMBbI:
Heob0xomuMo

YCTAaHOBHTH IIepe;:

HeoOs13aTeIbHBLIC
3aBHCHUMOCTH:
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Bash, Binutils, Coreutils, Gawk, GCC, Glibc, Grep, Make, Popt,
and Sed

None

Kmod

None

Bash, Binutils, Coreutils, Gawk, GCC, Glibc, Grep, Make
Diffutils and Sed
Pkg-config

None

Bash, Binutils, Coreutils, GCC, Glibc, Make, and Ncurses
DejaGNU
None

None

Bash, Binutils, Coreutils, GCC, Gettext, Glibc, Grep, Make,
Ncurses, and Sed
No test suite available

None

None

Bash, Binutils, Coreutils, Gawk, GCC, Glibc, Grep, Make, Ncurses,
Patch, Sed, and Texinfo

No test suite available

Bash

None
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Sed

/151 yCTAaHOBKH
HEe00X0IUMBbI:
II7is1 TEeCTOB
HEe00XO0THMBI:
Heob0xomguMo

YCTAHOBHTS IIepena:

HeoOs13aTe/IbLHBLIC
3aBHCHUMOCTH:

Shadow

7151 yCTaHOBKHA
HEe00X0IHUMBbI:
II7Is1 TeCcToB
HEe0o0XO0THMBI:
HeobdxomuMmo

YCTAHOBHTH Iepe:

HeoOs13aTeILHBIC
3aBHCHMOCTH:

Sysklogd

/151 yCTaHOBKH
HEe00XOTHMBI:
II1s1 TEeCTOB
HEe00XO0THMBI:
Heob0xomuMo

YCTaHOBHUTSH IIepena:

HeoOs13aTeIbHBLIC
3aBHCHUMOCTH:

Sysvinit

IJIs1 yCTaHOBKH
HEe00X0IHUMBbI:
IIJ7Is1 TeCcToB
HEe00XO0THMBI:
HeodxomguMmo

YCTAHOBHUTSE IIepena:

HeoOs13aTe/1bHbIC
3aBUCHUMOCTH:

Tar

/151 yCTaHOBKH
HEe00XOTHMBI:
II1s1 TEeCTOB
HEe0O0XO0IHUMBbI:
Heob0xomuMo

YCTaHOBHUTSH IIepena:

HeoOs13aTeIbHBLIC
3aBHCHUMOCTH:
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Bash, Binutils, Coreutils, GCC, Gettext, Glibc, Grep, Make, Sed,
and Texinfo

Diffutils and Gawk

E2fsprogs, File, Libtool, and Shadow

Cracklib

Bash, Binutils, Coreutils, Diffutils, Findutils, Gawk, GCC, Gettext,
Glibc, Grep, Make, and Sed
No test suite available

Coreutils

Acl, Attr, Cracklib, PAM

Binutils, Coreutils, GCC, Glibc, Make, and Patch
No test suite available
None

None

Binutils, Coreutils, GCC, Glibc, Make, and Sed
No test suite available
None

None

Bash, Binutils, Bison, Coreutils, GCC, Gettext, Glibc, Grep,
Inetutils, Make, Sed, and Texinfo

Autoconf, Diffutils, Findutils, Gawk, and Gzip

None

None
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Tcl

/151 yCTAaHOBKH
HEe00X0IUMBbI:
II7is1 TEeCTOB
HEe00XO0THMBI:
Heob0xomguMo

YCTAHOBHTS IIepena:

HeoOs13aTe/IbLHBLIC
3aBHCHUMOCTH:

Texinfo

7151 yCTaHOBKHA
HEe00X0IHUMBbI:
II7Is1 TeCcToB
HEe0o0XO0THMBI:
HeobdxomuMmo

YCTAHOBHUTSE IIepena:

HeoOs13aTeILHBIC
3aBHCHMOCTH:

Udev

/151 yCTaHOBKH
HEe00XO0IUMBbI:
II1s1 TEeCTOB
HEe00XO0THMBI:
Heob0xomuMo

YCTAaHOBHTH IIepe;:

HeoOs13aTeIbHBLIC
3aBHCHUMOCTH:

Util-linux
IJIs1 yCTaHOBKH
HEe00X0IHUMBbI:
IIJ7Is1 TeCcToB
HEe00XO0THMBI:
HeodxomguMmo

YCTAHOBHUTSE IIepena:

HeoOs13aTe/1bHbIC
3aBUCHUMOCTH:

Vim

/151 yCTaHOBKH
HEe00XOTHMBI:
II1s1 TEeCTOB
HEe0O0XO0IHUMBbI:
Heob0xomuMo

YCTAaHOBHTH IIepe;:

HeoOs13aTeIbHBLIC
3aBHCHUMOCTH:
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Bash, Binutils, Coreutils, Diffutils, GCC, Glibc, Grep, Make, and
Sed

None

None

None

Bash, Binutils, Coreutils, GCC, Gettext, Glibc, Grep, Make,
Ncurses, Patch, and Sed
None

None

None

Bash, Binutils, Coreutils, Diffutils, Gawk, GCC, Glibc, Grep, Kmod,
Make, and Sed

No test suite available

None

Glib, Pci-Utils, Python, Systemd, USB-Utils

Bash, Binutils, Coreutils, Diffutils, Findutils, Gawk, GCC, Gettext,
Glibc, Grep, Make, Ncurses, Sed, and Zlib
No test suite available

None

None

Bash, Binutils, Coreutils, Diffutils, GCC, Glibc, Grep, Make,
Ncurses, and Sed

None

None

Xorg, GTK+2, LessTif, Python, Tcl, Ruby, and GPM
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Xz
7151 ycCTaHOBKH Bash, Binutils, Coreutils, Diffutils, GCC, Glibc, and Make.
Heo0X0IHUMBI:
IIJis1 TEeCTOB None
Heo0X0IHUMBI:
Heo0xoonuMmo GRUB, Kmod, Man-DB, Udev

YCTAHOBHTS IIepena:

HeoOs13aTeIbLHBIC None
3aBHCHMOCTH:

Zlib
151 yCcTaHOBKH Bash, Binutils, Coreutils, GCC, Glibc, Make, and Sed
He00X0IUMBbI:

II71s1 TEeCTOB None
Heo0X0IHUMBI:

Heo0OxomoumMmo File, Kmod, Perl, and Util-linux
YCTAaHOBHTH IIepe;:

HeoOs13aTeIbLHBIC None
3aBHCHMOCTH:
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IIpuinoxenue D. 3arpy304HbIe A
KOH(PUTI'ypallMOHHBbIE CKPHIIThI BEPCHHU

20130123

CKpI/IHTBI B OTOM IIPHUJIOZKEHHHN CI'PYIIIMPOBAHBI IIO KaATaJioraM, B KOTOPBIX OHH
pacnonaratoTcs. [lopsigok KaTanoros Takou: /etc/rc.d/init.d, /etc/sysconfig, /etc/
sysconfig/network-devices u /etc/sysconfig/network-devices/services. BryTtpu
Ka}KJIOfI CEeKIINN CKPHUIITHI IIEPEYHUCIIAIOTCA B TOM K€ IIOpAOKEe, B KOTOPOM OHH OOBIYHO
BEITIOJTHAKOTCS.

D.1. /etc/rc.d/init.d/rc

CKpuIIT rC - caMbli II€PBHIM CKPHUIIT, KOTOPBIM BBLI3LIBAETCS init ¥ HaymHaET IIpoIecc
WHULIMAIA3allii CUCTEMHBIL.
#!/bin/bash

R
# Begin rc

#

# Description : Main Run Level Control Script

#

# Authors : Gerard Beekmans - gerard@linuxfromscratch.org
# : DJ Lucas - dj@linuxfromscratch.org

# Update : Bruce Dubbs - bdubbs@linuxfromscratch.org

#

# Version : LFS 7.0

#

B e e e e e e e e e
. /lib/lsb/init-functions

print error msg()

{
log failure msg
# $i is set when called
MSG="FAILURE:\n\nYou should not be reading this error message.\n\n"
MSG="${MSG}It means that an unforeseen error took place in\n"
MSG="${MSG}${1i},\n"
MSG="${MSG}which exited with a return value of ${error value}.\n"
MSG="${MSG}If you're able to track this error down to a bug in one of\n"
MSG="${MSG}the files provided by the files provided by\n"
MSG="${MSG}the ${DISTRO MINI} book, please be so kind to inform us at\n"
MSG="${MSG}${DISTRO CONTACT}.\n"
log failure msg "${MSG}"
log info msg "Press Enter to continue..."
wait for user

}

check script status()

{

# $i is set when called

if [ ! -f ${i} 1; then
log warning msg "${i} is not a valid symlink."
continue
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fi

if [ ! -x ${i} 1; then
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log warning msg "${i} is not executable, skipping."

continue
fi
}

run()

{

if [ -z $interactive ]; then

${1} ${2}
return $?
fi

while true; do

read -p "Run ${1} ${2} (Yes/no/continue)? " -n 1 runit

echo

case ${runit} in
c | C)
interactive=
${1i} ${2}
ret=${?}
break;

r

n | N)
return 0

r

y |'Y)
${i} ${2}
ret=${?}
break
esac
done

return $ret

}

# Read any local settings/overrides

[ -r /etc/sysconfig/rc.site ] && source /etc/sysconfig/rc.site

DISTRO=${DISTRO:-"Linux From Scratch"}

DISTRO CONTACT=${DISTRO CONTACT:-"1fs-dev@linuxfromscratch.org (Registration required)"}

DISTRO_MINI=${DISTRO MINI:-"LFS"}
IPROMPT=${IPROMPT:-"no"}

# These 3 signals will not cause our script to exit

trap "" INT QUIT TSTP

[ "${1}" !'= "" ] && runlevel=${1}

if [ "${runlevel}" == "" ]; then
echo "Usage: ${0} <runlevel>" >&2
exit 1

fi

previous=${PREVLEVEL}
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[ "${previous}" == "" ] && previous=N

if [ ' -d /etc/rc.d/rc${runlevel}.d 1; then
log info msg "/etc/rc.d/rc${runlevel}.d does not exist.\n"

exit 1
fi
if [ "$runlevel" == "6" -0 "$runlevel" == "0" ]; then IPROMPT="no"; fi
# Note: In ${LOGLEVEL:-7}, it is ':' 'dash' '7', not minus 7
if [ "$runlevel" == "S" ]; then

[ -r /etc/sysconfig/console ] && source /etc/sysconfig/console
dmesg -n "${LOGLEVEL:-7}"
fi

if [ "${IPROMPT}" == "yes" -a "${runlevell}" == "S" ]; then
# The total length of the distro welcome string, without escape codes
wlen=${wlen:-$(echo "Welcome to ${DISTRO}" | wc -c )}
welcome message=${welcome message:-"Welcome to ${INFO}${DISTRO}${NORMAL}"}

# The total length of the interactive string, without escape codes
ilen=${ilen:-$(echo "Press 'I' to enter interactive startup" | wc -c )}
i message=${i message:-"Press '${FAILURE}I${NORMAL}' to enter interactive startup"}

# dcol and icol are spaces before the message to center the message

# on screen. itime is the amount of wait time for the user to press a key
wcol=$(( ( ${COLUMNS} - ${wlen} ) / 2 ))

icol=$(( ( ${COLUMNS} - ${ilen} ) / 2 ))

itime=${itime:-"3"}

echo -e "\n\n"
echo -e "\\033[${wcol}G${welcome message}"
echo -e "\\033[${icol}G${i message}${NORMAL}"

echo nn
read -t "${itime}" -n 1 interactive 2>&1 > /dev/null
fi
# Make lower case
[ "${interactive}" == "I" ] && interactive="i"
[ "${interactive}" != "i" ] && interactive=""

# Read the state file if it exists from runlevel S
[ -r /var/run/interactive ] && source /var/run/interactive

# Attempt to stop all services started by the previous runlevel,
# and killed in this runlevel
i

f [ "${previous}" !'= "N" 1; then
for i in $(ls -v /etc/rc.d/rc${runlevel}.d/K* 2> /dev/null)
do

check script status

suffix=${i#/etc/rc.d/rc$runlevel .d/K[0-9][0-9]}
prev_start=/etc/rc.d/rc$previous.d/S[0-9][0-9]$suffix
sysinit start=/etc/rc.d/rcS.d/S[0-9]1[0-9]$suffix

if [ "${runlevel}" !'= "0" -a "${runlevel}" '= "6" ]1; then
if [ ! -f ${prev_start} -a ! -f ${sysinit start} 1; then
MSG="WARNING:\n\n${i} can't be "
MSG="${MSG}executed because it was not "
MSG="${MSG}not started in the previous "
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MSG="${MSG}runlevel (${previous})."
log warning msg "$MSG"
continue
fi
fi

run ${i} stop
error value=${?}

if [ "${error_value}" != "0" ]; then print_error_msg; fi
done
fi
if [ "${previous}" == "N" ]; then export IN BOOT=1; fi
if [ "$runlevel” == "6" -a -n "${FASTBOOT}" 1; then
touch /fastboot
fi

# Start all functions in this runlevel
for i in $( 1s -v /etc/rc.d/rc${runlevel}.d/S* 2> /dev/null)
do
if [ "${previous}" !'= "N" ]; then
suffix=${i#/etc/rc.d/rc$runlevel .d/S[0-9][0-9]}
stop=/etc/rc.d/rc$runlevel.d/K[0-9][0-9]$suffix
prev_start=/etc/rc.d/rc$previous.d/S[0-9][0-9]$suffix

[ -f ${prev start} -a ! -f ${stop} 1 & continue
fi

check script status

case ${runlevel} in
0]6)
run ${i} stop

r

*)
run ${i} start

r

esac
error value=${?}

if [ "${error_value}" != "0" ]; then print_error_msg; fi
done

# Store interactive variable on switch from runlevel S and remove if not
if [ "${runlevel}" == "S" -a "${interactive}" == "i" ]1; then

echo "interactive=\"i\"" > /var/run/interactive
else

rm -f /var/run/interactive 2> /dev/null

fi
# Copy the boot log on initial boot only
if [ "${previous}" == "N" -a "${runlevel}" != "S" ]; then

cat /run/var/bootlog >> /var/log/boot.log

# Mark the end of boot
echo "-------- " >> /var/log/boot.log
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# Remove the temporary file
rm -f /run/var/bootlog 2> /dev/null
fi

# End rc

D.2. /lib/Isb/init-functions

#!/bin/sh
A

#

# Begin /lib/1lsb/init-funtions

#

# Description : Run Level Control Functions

#

# Authors : Gerard Beekmans - gerard@linuxfromscratch.org
# : DJ Lucas - dj@linuxfromscratch.org

# Update : Bruce Dubbs - bdubbs@linuxfromscratch.org

#

# Version : LFS 7.0

#

# Notes : With code based on Matthias Benkmann's simpleinit-msb
# http://winterdrache.de/linux/newboot/index.html
#

# The file should be located in /lib/1lsb

#

i

## Environmental setup

# Setup default values for environment
umask 022

export PATH="/bin:/usr/bin:/sbin:/usr/sbin"

## Screen Dimensions

# Find current screen size

if [ -z "${COLUMNS}" 1; then
COLUMNS=$(stty size)
COLUMNS=${COLUMNS##* }

fi
# When using remote connections, such as a serial port, stty size returns 0
if [ "${COLUMNS}" = "0" 1; then
COLUMNS=80
fi

## Measurements for positioning result messages
COL=$( (${COLUMNS} - 8))
wcoL=$((s{CoL} - 2))

## Set Cursor Position Commands, used via echo

SET COL="\\033[${COL}G" # at the $COL char

SET WCOL="\\033[${WCOL}G" # at the $WCOL char
CURS_UP="\\033[1A\\033[0G" # Up one line, at the 0'th char
CURS_ZER0="\\033[0G"

## Set color commands, used via echo

# Please consult “man console codes for more information
# under the "ECMA-48 Set Graphics Rendition" section

#

# Warning: when switching from a 8bit to a 9bit font,
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# the linux console will reinterpret the bold (1;) to
# the top 256 glyphs of the 9bit font. This does
# not affect framebuffer consoles

NORMAL="\\033[0;39m" # Standard console grey
SUCCESS="\\033[1;32m" # Success 1is green
WARNING="\\033[1;33m" # Warnings are yellow
FAILURE="\\033[1;31m" # Failures are red
INFO="\\033[1;36m" # Information is light cyan
BRACKET="\\033[1;34m" # Brackets are blue

# Use a colored prefix

BMPREFIX=" !

SUCCESS PREFIX="${SUCCESS} * ${NORMAL}"
FAILURE PREFIX="${FAILURE}*****¢{{NORMAL}"
WARNING PREFIX="${WARNING} *** ${NORMAL}"

SUCCESS SUFFIX="${BRACKET}[${SUCCESS} OK ${BRACKET}]${NORMAL}"
FAILURE SUFFIX="${BRACKET}[${FAILURE} FAIL ${BRACKET}]${NORMAL}"
WARNING SUFFIX="${BRACKET}[${WARNING} WARN ${BRACKET}]${NORMAL}"

BOOTLOG=/run/var/bootlog
KILLDELAY=3

# Set any user specified environment variables e.g. HEADLESS
[ -r /etc/sysconfig/rc.site ] && . /etc/sysconfig/rc.site

S S I R A R R
start daemon()
Usage: start daemon [-f] [-n nicelevel] [-p pidfile] pathname [args...]

Purpose: This runs the specified program as a daemon

Inputs: -f: (force) run the program even if it is already running.
-n nicelevel: specify a nice level. See 'man nice(1l)'.
-p pidfile: use the specified file to determine PIDs.
pathname: the complete path to the specified program
args: additional arguments passed to the program (pathname)

Return values (as defined by LSB exit codes):
O - program is running or service is OK
1 - generic or unspecified error
2 - invalid or excessive argument(s)
5 - program is not installed
S I R S
start daemon()

{

HoHH H K H H H R HH K HHHHR
HHEHHFHRHFEHBHRHEHRHHHHR

local force=""
local nice="0"
local pidfile=""
local pidlist=""
local retval=""

# Process arguments
while true
do

case "${1}" in

-f)

force="1"
shift 1
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*)

esac
done

# Check for a valid program
if [ ! -e "${program}" ]; then return 5; fi

# Execute

nice="${2}"
shift 2

r

pidfile="${2}"
shift 2

r

return 2

r

program="${1}"
break

r

if [_—z "${force}" 1; then

if [ -z "${pidfile}" 1; then
# Determine the pid by discovery
pidlist="pidofproc "${1}""

retval="${?}"

else

# The PID file contains the needed PIDs
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# Note that by LSB requirement, the path must be given to pidofproc,
# however, it is not used by the current implementation or standard.
pidlist="pidofproc
retval="${?}"

fi

# Return a value ONLY
# It is the init script's (or distribution's functions) responsibilty
# to log messages!

case "${retval}l" in

0)

1)

3)

-p "${pidfile}" "${1}""

# Program is already running correctly, this is a

# successful start.

return 0

r

# Program is not running, but an invalid pid file exists

# remove the pid file and continue
rm -f "${pidfile}"

r

# Program is not running and no pidfile exists
# do nothing here, let start deamon continue.

r
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*)
# Others as returned by status values shall not be interpreted
# and returned as an unspecified error.
return 1
esac
fi

# Do the start!
nice -n "${nice}" "${@}"
}

S S I A R
killproc()
Usage: killproc [-p pidfile] pathname [signal]

Purpose: Send control signals to running processes

Inputs: -p pidfile, uses the specified pidfile
pathname, pathname to the specified program
signal, send this signal to pathname

Return values (as defined by LSB exit codes):

0 - program (pathname) has stopped/is already stopped or a
running program has been sent specified signal and stopped
successfully

- generic or unspecified error

- invalid or excessive argument(s)

- program is not installed

7 - program is not running and a signal was supplied

S S I R A R R
killproc()

{

HoHH H KR H H HHH KR HHHH
UIN =

#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#

local pidfile

local program

local prefix

local progname

local signal="-TERM"
local fallback="-KILL"
local nosig

local pidlist

local retval

local pid

local delay="30"
local piddead

local dtime

# Process arguments
while true; do
case "${1}" in
-p)
pidfile="${2}"
shift 2
*)
program="${1}"
if [ -n "${2}" 1; then
signal="${2}"
fallback=""
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else
nosig=1
fi

# Error on additional arguments
if [ -n "${3}" 1; then
return 2
else
break
fi
esac
done

# Check for a valid program
if [ ! -e "${program}" ]; then return 5; fi

# Check for a valid signal
check signal "${signal}"
if [ "${?}" -ne "0" ]; then return 2; fi

# Get a list of pids
if [ -z "${pidfile}" 1; then
# determine the pid by discovery
pidlist="pidofproc "${1}""
retval="${?}"
else
# The PID file contains the needed PIDs
# Note that by LSB requirement, the path must be given to pidofproc,
# however, it is not used by the current implementation or standard.
pidlist="pidofproc -p "${pidfile}" "${1}""
retval="${?}"
fi

# Return a value ONLY

# It is the init script's (or distribution's functions) responsibilty
# to log messages!

case "${retvall}l" in

0)
# Program is running correctly
# Do nothing here, let killproc continue.
1)
# Program is not running, but an invalid pid file exists
# Remove the pid file.
rm -f "${pidfile}"
# This is only a success if no signal was passed.
if [ -n "${nosig}" 1; then
return 0
else
return 7
fi
3)

# Program is not running and no pidfile exists
# This is only a success if no signal was passed.
if [ -n "${nosig}" 1; then
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return 0
else

return 7
fi

r

# Others as returned by status values shall not be interpreted
# and returned as an unspecified error.
return 1

esac

# Perform different actions for exit signals and control signals
check sig type "${signal}"

if [ "${?}" -eq "O0" ]; then # Signal is used to terminate the program

# Account for empty pidlist (pid file still exists and no
# signal was given)
if [ "${pidlist}" != "" 1; then

# Kill the list of pids
for pid in ${pidlist}; do

kill -0 "${pid}" 2> /dev/null

if [ "${?}" -ne "0" ]; then
# Process is dead, continue to next and assume all is well
continue

else

kill "${signal}" "${pid}" 2> /dev/null

# Wait up to ${delay}/10 seconds to for "${pid}" to
# terminate in 10ths of a second

while [ "${delay}" -ne "0" ]; do
kill -0 "${pid}" 2> /dev/null || piddead="1"

if [ "${piddead}" = "1" 1; then break; fi
sleep 0.1
delay="$(( ${delay} - 1 ))"

done

# If a fallback is set, and program is still running, then
# use the fallback

if [ -n "${fallback}" -a "${piddead}" !'= "1" ]; then
kill "¢${fallback}" "${pid}" 2> /dev/null
sleep 1

# Check again, and fail if still running
kill -0 "${pid}" 2> /dev/null && return 1
fi
fi
done
fi

# Check for and remove stale PID files.

if [ -z "${pidfile}" 1; then
# Find the basename of $program
prefix="echo "${program}" | sed 's/[*/1*$//"'"
progname="echo "${program}" | sed "s@${prefix}@@""
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if [ -e "“/var/run/${progname}.pid" 1; then
rm -f "/var/run/${progname}.pid" 2> /dev/null
fi
else
if [ -e "${pidfile}" ]; then rm -f "${pidfile}" 2> /dev/null; fi
fi

# For signals that do not expect a program to exit, simply
# let kill do it's job, and evaluate kills return for value

else # check sig type - signal is not used to terminate program
for pid in ${pidlist}; do
kill "${signal}" "${pid}"
if [ "${?}" -ne "0" ]; then return 1; fi
done
fi
}

S S I A R
# pidofproc()
Usage: pidofproc [-p pidfile] pathname

Purpose: This function returns one or more pid(s) for a particular daemon

Inputs: -p pidfile, use the specified pidfile instead of pidof
pathname, path to the specified program

Return values (as defined by LSB status codes):

0 - Success (PIDs to stdout)

1 - Program is dead, PID file still exists (remaining PIDs output)
# 3 - Program is not running (no output)
S S I R A R R
pidofproc()
{

#
# #
# #
# #
# #
# #
# #
# #
# #
# #
# #
#

local pidfile

local program

local prefix

local progname

local pidlist

local 1lpids

local exitstatus="0"

# Process arguments
while true; do
case "${1}" in

-p)
pidfile="${2}"
shift 2

r

*)

program="${1}"

if [ -n "${2}" 1; then
# Too many arguments
# Since this is status, return unknown
return 4

else
break

fi

r
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esac
done

# If a PID file is not specified, try and find one.
if [ -z "${pidfile}" 1; then

# Get the program's basename

prefix="echo "${program}" | sed 's/[*/1*$//""

if [ -z "${prefix}" 1; then

progname="${program}"
else

progname="echo "${program}" | sed "s@${prefix}@e@""
fi

# If a PID file exists with that name, assume that is it.
if [ -e "/var/run/${progname}.pid" 1; then
pidfile="/var/run/${progname}.pid"
fi
fi

# If a PID file is set and exists, use it.
if [ -n "${pidfile}" -a -e "${pidfile}" 1; then

# Use the value in the first line of the pidfile
pidlist="/bin/head -nl "${pidfile}"’
# This can optionally be written as 'sed 1q' to repalce 'head -nl'
# should LFS move /bin/head to /usr/bin/head

else
# Use pidof
pidlist="pidof "${program}"’

fi

# Figure out if all listed PIDs are running.
for pid in ${pidlist}; do
kill -0 ${pid} 2> /dev/null

if [ "${?}" -eq "0" ]; then
lpids="${1lpids}${pid} "
else
exitstatus="1"
fi
done

if [ -z "${lpids}" -a ! -f "${pidfile}" 1; then
return 3
else
echo "${lpids}"
return "${exitstatus}"
fi
}

S I R S
# statusproc()
Usage: statusproc [-p pidfile] pathname

Purpose: This function prints the status of a particular daemon to stdout

pathname, path to the specified program

HHHFHHHHITHR

#
#
#
#
# Inputs: -p pidfile, use the specified pidfile instead of pidof
#
#
#

Return values:
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0 - Status printed
1 - Input error. The daemon to check was not specified.

#
#

S S I A R
statusproc()

{

local pidfile
local pidlist

if [ "${#}" = "0" ]; then
echo "Usage: statusproc [-p pidfle] {program}"
exit 1

fi

# Process arguments
while true; do
case "${1}" in

-p)
pidfile="${2}"
shift 2

r

if [ -n "${2}" ]; then
echo "Too many arguments"
return 1

else
break

fi

esac
done

if [ -n "${pidfile}" ]; then
pidlist="pidofproc -p "${pidfile}" $@
else
pidlist="pidofproc $@"
fi

# Trim trailing blanks
pidlist="echo "${pidlist}" | sed -r 's/ +$//"'"

base="${1##*/}"

if [ -n "${pidlist}" ]; then
/bin/echo -e "${INFO}${base} is running with Process" \
"ID(s) ${pidlist}.${NORMAL}"
else
if [ -n "${base}" -a -e "/var/run/${base}.pid" 1; then
/bin/echo -e "${WARNING}${1} is not running but" \
"/var/run/${base}.pid exists.${NORMAL}"
else
if [ -n "${pidfile}" -a -e "${pidfile}" ]; then
/bin/echo -e "${WARNING}${1} is not running" \
"but ${pidfile} exists.${NORMAL}"
else
/bin/echo -e "${INFO0}${1} is not running.${NORMAL}"
fi
fi
fi
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B T R i e e s

# timespec() #
# #
# Purpose: An internal utility function to format a timestamp #
# a boot log file. Sets the STAMP variable. #
# #
# Return value: Not used #

S S I A R
timespec()

{
STAMP="¢$(echo “date +"%b %d %T %:z"  “hostname™) "
return 0

}

S S I A R
log success msg()
Usage: log success msg ["message"]

Purpose: Print a successful status message to the screen and
a boot log file.

#
#
#
#
#
#
# Inputs: $@ - Message
#

HHHHHHHHITHR

# Return values: Not used
g
log success msg()

{
/bin/echo -n -e "${BMPREFIX}${@}"
/bin/echo -e "${CURS ZERO}${SUCCESS PREFIX}${SET COL}${SUCCESS SUFFIX}"

# Strip non-printable characters from log file
logmessage="echo "${@}" | sed 's/\\\033["a-zA-Z]*.//g'"

timespec
/bin/echo -e "${STAMP} ${logmessage} OK" >> ${BOOTLOG}

return 0

}

log success msg2()

{
/bin/echo -n -e "${BMPREFIX}${@}"
/bin/echo -e "${CURS ZERO}${SUCCESS PREFIX}${SET COL}${SUCCESS SUFFIX}"

echo " OK" >> ${BOOTLOG}

return 0

}
S I R S
log failure msg()
Usage: log failure msg ["message"]

#
#
#
# Purpose: Print a failure status message to the screen and
# a boot log file.
#
#
#
#

Inputs: $@ - Message

HHHFHHHHITHR

Return values: Not used
WA
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log failure msg()

{
/bin/echo -n -e "${BMPREFIX}${@}"
/bin/echo -e "${CURS ZERO}${FAILURE PREFIX}${SET COL}${FAILURE SUFFIX}"
# Strip non-printable characters from log file
timespec
logmessage="echo "${@}" | sed 's/\\\033["a-zA-Z]*.//g'"
/bin/echo -e "${STAMP} ${logmessage} FAIL" >> ${BOOTLOG}

return 0

log failure msg2()

/bin/echo -n -e "${BMPREFIX}${@}"
/bin/echo -e "${CURS ZERO}${FAILURE PREFIX}${SET COL}${FAILURE SUFFIX}"

echo "FAIL" >> ${BOOTLOG}

return 0

}

S S I R A R R
log warning msg()
Usage: log warning msg ["message"]

a boot log file.

HHHHHHH

#
#
#
# Purpose: Print a warning status message to the screen and
#
#
#

Return values: Not used
S S I R A R R
log warning msg()

{
/bin/echo -n -e "${BMPREFIX}${@}"
/bin/echo -e "${CURS ZERO}${WARNING PREFIX}${SET COL}${WARNING SUFFIX}"
# Strip non-printable characters from log file
logmessage="echo "${@}" | sed 's/\\\033["a-zA-Z]*.//g'"
timespec
/bin/echo -e "${STAMP} ${logmessage} WARN" >> ${BOOTLOG}
return 0
}

S I R S
log info msg()
Usage: log info msg message

a boot log file. Does not print a trailing newline character.

HHHHHHH

#
#
#
# Purpose: Print an information message to the screen and
#
#
#

Return values: Not used
G e s e G e e e
log info msqg()

{
/bin/echo -n -e "${BMPREFIX}${@}"

# Strip non-printable characters from log file
logmessage="echo "${@}" | sed 's/\\\033["a-zA-Z]*.//g'"
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timespec
/bin/echo -n -e "${STAMP} ${logmessage}" >> ${BOOTLOG}

return 0

}

log info msg2()

{
/bin/echo -n -e "${@}"
# Strip non-printable characters from log file
logmessage="echo "${@}" | sed 's/\\\033["a-zA-Z]*.//g'"
/bin/echo -n -e "${logmessage}" >> ${BOOTLOG}
return 0

}

S S I A R
evaluate retval()
Usage: Evaluate a return value and print success or failyure as appropriate

#
#
#
# Purpose: Convenience function to terminate an info message
#
#

H R HHHH

Return values: Not used
e e e e e e e e e e e e e e e
evaluate retval()

{
local error value="${?}"
if [ ${error value} = 0 ]; then
log success msg2
else
log failure msg2
fi
}

S S I R A R R
check signal()
Usage: check signal [ -{signal} | {signal} ]

Purpose: Check for a valid signal. This is not defined by any LSB draft,
however, it is required to check the signals to determine if the
signals chosen are invalid arguments to the other functions.

Inputs: Accepts a single string value in the form or -{signal} or {signal}

Return values:
0 - Success (signal is valid
1 - Signal is not valid
S I R S
check signal()

{

#
#
#
#
#
#
#
#
#
#
#
#

HHEHHFHRHFEHHRHHHHR

local valsig

# Add error handling for invalid signals

valsig="-ALRM -HUP -INT -KILL -PIPE -POLL -PROF -TERM -USR1 -USR2"
valsig="${valsig} -VTALRM -STKFLT -PWR -WINCH -CHLD -URG -TSTP -TTIN"
valsig="${valsig} -TTOU -STOP -CONT -ABRT -FPE -ILL -QUIT -SEGV -TRAP"
valsig="${valsig} -SYS -EMT -BUS -XCPU -XFSZ -0 -1 -2 -3 -4 -5 -6 -8 -9"
valsig="${valsig} -11 -13 -14 -15"
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echo "${valsig}" | grep -- " ${1} " > /dev/null
if [ "${?}" -eq "0" ]; then
return 0
else
return 1
fi

}

B R e e

# check sig type() #
# Usage: check signal [ -{signal} | {signal} 1] #
# #
# Purpose: Check if signal is a program termination signal or a control signal #
# This is not defined by any LSB draft, however, it is required to #
# check the signals to determine if they are intended to end a #
# program or simply to control it. #
# #
# Inputs: Accepts a single string value in the form or -{signal} or {signal} #
# #
# Return values: #
# 0 - Signal is used for program termination #
# 1 - Signal is used for program control #

S S I R A R R
check sig type()

{
local valsig
# The list of termination signals (limited to generally used items)
valsig="-ALRM -INT -KILL -TERM -PWR -STOP -ABRT -QUIT -2 -3 -6 -9 -14 -15"
echo "${valsig}" | grep -- " ${1} " > /dev/null
if [ "${?}" -eq "0" ]; then
return 0
else
return 1
fi
}
HAHHH R R R R R R R R R R
# wait for user() #
# #
# Purpose: Wait for the user to respond if not a headless system #
# #

g
wait for user()

{

# Wait for the user by default

[ "${HEADLESS=0}" = "0" ] && read ENTER

return 0
}
e e
# is true() #
# #
# Purpose: Utility to test if a variable is true | yes | 1 #
# #
B e
is true()
{
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[ II$1II
[ II$1II

II1II ] | | [ II$1II = Ilyesll ] | I [ II$1II = Iltruell ] | | [ II$1II = IIyII ] | |
Iltll ]

}

# End /1lib/lsb/init-functions

D.3. /etc/rc.d/init.d/functions

#!/bin/sh
A

# Begin boot functions

#

# Description : Run Level Control Functions

#

# Authors : Gerard Beekmans - gerard@linuxfromscratch.org

# Update : Bruce Dubbs - bdubbs@linuxfromscratch.org

#

# Version : LFS 7.0

#

# Notes : With code based on Matthias Benkmann's simpleinit-msb
# http://winterdrache.de/linux/newboot/index.html

#

# This file is only present for backward BLFS compatibility
#

i

## Environmental setup

# Setup default values for environment
umask 022

export PATH="/bin:/usr/bin:/sbin:/usr/sbin"

# Signal sent to running processes to refresh their configuration
RELOADSIG="HUP"

# Number of seconds between STOPSIG and FALLBACK when stopping processes
KILLDELAY="3"

## Screen Dimensions

# Find current screen size

if [ -z "${COLUMNS}" 1; then
COLUMNS=$(stty size)
COLUMNS=${COLUMNS##* }

fi
# When using remote connections, such as a serial port, stty size returns 0
if [ "${COLUMNS}" = "0" ]; then
COLUMNS=80
fi

## Measurements for positioning result messages
COL=$( (${COLUMNS} - 8))
wCoL=$((s{CoL} - 2))

## Provide an echo that supports -e and -n
# If formatting is needed, $ECHO should be used
case "“echo -e -n test " in
-[en]*)
ECHO=/bin/echo

1

*)
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ECHO=echo

esac
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## Set Cursor Position Commands, used via $ECHO

SET_COL="\\033[${COL}G"
SET_WCOL="\\033[${WCOL}G"
CURS_UP="\\033[1A\\033[0G"

## Set color commands,
Please consult "man console codes for more information
under the "ECMA-48 Set Graphics Rendition" section

#
#
#
#
#
#

# at the $COL char
# at the $WCOL char
# Up one line, at the 0'th char

used via $ECHO

Warning: when switching from a 8bit to a 9bit font,
the linux console will reinterpret the bold (1;) to
the top 256 glyphs of the 9bit font. This does

# not affect framebuffer consoles

NORMAL="\\033[0;39m"
SUCCESS="\\033[1;32m"
WARNING="\\033[1;33m"
FAILURE="\\033[1;31m"
INFO="\\033[1;36m"
BRACKET="\\033[1;34m"

# Standard console grey

# Success 1is green

# Warnings are yellow

# Failures are red

# Information is light cyan
# Brackets are blue

STRING LENGTH="0" # the length of the current message

G A B R B R B R R AR A A B B R R R B B R R A A B R B B R R B R A Ao R R B R R R B R B R R R B R A R AR R R B R AR R B R R R A RS AR AR

# Function - boot mesg()

#

# Purpose: Sending information from bootup scripts to the console
#

# Inputs: $1 is the message

# $2 is the colorcode for the console
#

# OQutputs: Standard Output

#

# Dependencies: - sed for parsing strings.

# - grep for counting string length.

#

# Todo:

G A B R B R B e R AR A R B B R R R B B R A Ay B R B B R R B R A AR R R B R R R B R B R R R B RS A R AR R R B R AR R B B R R R A RS AR AR

boot mesg()

{
local ECHOPARM=""

while true
do
case "${1}" in
_n)

ECHOPARM=" -

shift 1

_*)

echo "Unknown Option: ${1}"

return 1
break

esac
done
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## Figure out the length of what is to be printed to be used
## for warning messages.
STRING LENGTH=$((${#1} + 1))

# Print the message to the screen
${ECHO} ${ECHOPARM} -e "${2}${1}"

# Log the message

[ -d /run/var ] || return

${ECHO} ${ECHOPARM} -e "${2}${1}" >> /run/var/bootlog
}

boot mesg flush()

{
# Reset STRING LENGTH for next message
STRING LENGTH="0"

}

echo ok()

{
${ECHO} -n -e "${CURS UP}${SET COL}${BRACKET}[${SUCCESS} OK ${BRACKET}]"
${ECHO} -e "${NORMAL}"
boot mesg flush

[ -d /run/var ] || return
${ECHO} -e "[ OK ]" >> /run/var/bootlog
}

echo failure()

{
${ECHO} -n -e "${CURS UP}${SET COL}${BRACKET}[${FAILURE} FAIL ${BRACKET}]"
${ECHO} -e "${NORMAL}"
boot mesg flush

[ -d /run/var ] || return
${ECHO} -e "[ FAIL]" >> /run/var/bootlog

}

echo warning()

{
${ECHO} -n -e "${CURS UP}${SET COL}${BRACKET}[${WARNING} WARN ${BRACKET}]"
${ECHO} -e "${NORMAL}"
boot mesg flush

[ -d /run/var ] || return
${ECHO} -e "[ WARN ]" >> /run/var/bootlog

}

echo skipped()

{
${ECHO} -n -e "${CURS UP}${SET COL}${BRACKET}[${WARNING} SKIP ${BRACKET}]"
${ECHO} -e "${NORMAL}"
boot mesg flush

[ -d /run/var ] || return
${ECHO} -e " [ SKIP ]" >> /run/var/bootlog
}

wait for user()

{
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# Wait for the user
[ "${HEADLESS=0}"

by default
"0" ] & read ENTER

}

evaluate retval()

{

error _value="${?}"

0 1; then

if [ ${error_value}
echo ok

else
echo failure

fi

# This prevents the 'An Unexpected Error Has Occurred

# errors.

return 0

}

print status()
{
if [ II${#}II = IIQII ] ; then
echo "Usage: ${0} {success|warning]|failure}"
return 1
fi

case "${1}" in

success)
echo ok

r

warning)
# Leave this extra case in because old scripts
# may call it this way.
case "${2}" in
running)
${ECHO} -e -n "${CURS_UP}"
${ECHO} -e -n "\\O33[${STRING_LENGTH}G
boot mesg "Already running." ${WARNING}
echo warning
not running)
${ECHO} -e -n "${CURS_UP}"
${ECHO} -e -n "\\O33[${STRING_LENGTH}G
boot mesg "Not running." ${WARNING}
echo warning
not available)
${ECHO} -e -n "${CURS_UP}"
${ECHO} -e -n "\\O33[${STRING_LENGTH}G
boot mesg "Not available." ${WARNING}
echo warning
*) o
# This is how it is supposed to
# be called
echo warning

esac
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failure)
echo failure

esac

}

reloadproc()

{
local pidfile=""
local failure=0

while true
do
case "${1}" in
-p)
pidfile="${2}"
shift 2

-¥)

log failure msg "Unknown Option:

return 2
)
*)
break
)
esac
done

if [ "${#}" -1t "1" ]; then
log failure msg "Usage:
return 2

fi
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${1}"

reloadproc [-p pidfile] pathname"

# This will ensure compatibility with previous LFS Bootscripts

if [ -n "${PIDFILE}" ]; then
pidfile="${PIDFILE}"
fi

# Is the process running?

if [ -z "${pidfile}" 1; then

pidofproc -s "${1}"
else

pidofproc -s -p "${pidfile}" "${1}"
fi

# Warn about stale pid file
if [ "$?" =1 1; then
boot mesg
rm -f "${pidfile}"
fi

if [ -n "${pidlist}" 1; then
for pid in ${pidlist}
do
kill
done

-"${RELOADSIG}" "${pid}"

(exit ${failure})

-n "Removing stale pid file: ${pidfile}.

" ${WARNING}

|| failure="1"

287



}

Linux From Scratch - Bepcusa 7.3

evaluate retval

else
boot mesg "Process ${1} not running." ${WARNING}
echo warning

fi

statusproc()

{

local pidfile=""
local base=""
local ret=""

while true
do
case "${1}" in
-p)
pidfile="${2}"
shift 2
_*)”
log failure msg "Unknown Option: ${1}"
return 2
*) r
break
esac
done

if [ "${#}" !'= "1" ], then
shift 1
log failure msg "Usage: statusproc [-p pidfile] pathname"
return 2

fi

# Get the process basename
base="${1##*/}"

# This will ensure compatibility with previous LFS Bootscripts
if [ -n "${PIDFILE}" ]; then

pidfile="${PIDFILE}"
fi

# Is the process running?
if [ -z "${pidfile}" 1; then
pidofproc -s "${1}"
else
pidofproc -s -p "${pidfile}" "${1}"
fi

# Store the return status
ret=$7?

if [ -n "${pidlist}" ]; then
${ECHO} -e "${INFO}${base} is running with Process"\
"ID(s) ${pidlist}.${NORMAL}"
else
if [ -n "${base}" -a -e "/var/run/${base}.pid" 1; then
${ECHO} -e "${WARNING}${1} is not running but"\
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"/var/run/${base}.pid exists.${NORMAL}"
else
if [ -n "${pidfile}" -a -e "${pidfile}" 1; then
${ECHO} -e "${WARNING}${1} is not running"\
"but ${pidfile} exists.${NORMAL}"
else
${ECHO} -e "${INFO}${1} is not running.${NORMAL}"
fi
fi
fi

# Return the status from pidofproc
return $ret

}

# The below functions are documented in the LSB-generic 2.1.0

G A B R B B R B R R AR A A B B R R R B B R R A A B R B R R R B R A A R R B R R R B R B R R R B RS A R AR R R B R AR R B R R R A RS AR AR

# Function - pidofproc [-s] [-p pidfile] pathname

#

# Purpose: This function returns one or more pid(s) for a particular daemon
#

# Inputs: -p pidfile, use the specified pidfile instead of pidof
# pathname, path to the specified program

#

# Qutputs: return 0 - Success, pid's in stdout

# return 1 - Program is dead, pidfile exists

# return 2 - Invalid or excessive number of arguments,
# warning in stdout

# return 3 - Program is not running

#

# Dependencies: pidof, echo, head

#

# Todo: Remove dependency on head

# This replaces getpids

# Test changes to pidof

#
#*******************************************************************************
pidofproc()

{

local pidfile=""

local lpids=""

local silent=""

pidlist=""

while true

do

case "${1}" in
-p)

pidfile="${2}"
shift 2

r

-S)
# Added for legacy opperation of getpids
# eliminates several '> /dev/null'
silent="1"
shift 1

_*)”
log failure msg "Unknown Option: ${1}"
return 2
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esac
done

if [ "${#}" != "1" ]; then
shift 1

Linux From Scratch - Bepcusa 7.3

log failure msg "Usage: pidofproc [-s] [-p pidfile] pathname"

return 2
fi

if [ -n "${pidfile}" 1; then
if [ ! -r "${pidfile}" 1; then
return 3 # Program is not running
fi

lpids="head -n 1 ${pidfile}’
for pid in ${lpids}
do

if [ "${pid}" -ne "$$" -a "${pid}" -ne "${PPID}" 1; then

kill -0 "${pid}" 2>/dev/null &&
pidlist="${pidlist} ${pid}"

fi

if [ "${silent}" != "1" 1; then
echo "${pidlist}"

fi

test -z "${pidlist}" &&
# Program is dead, pidfile exists
return 1
# else
return 0
done

else
pidlist="pidof -0 $$ -o $PPID -x "$1"°
if [ "${silent}" != "1" ]; then
echo "${pidlist}"
fi

# Get provide correct running status
if [ -n "${pidlist}" ]; then

return 0
else
return 3
fi
fi
if [ "$?" !I= "0" ]; then
return 3 # Program is not running
fi

}

#*******************************************************************************
# Function - loadproc [-f] [-n nicelevel] [-p pidfile] pathname [args]

#
# Purpose: This runs the specified program as a daemon
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Inputs: -f, run the program even if it is already running
-n nicelevel, specifies a nice level. See nice(l).
-p pidfile, uses the specified pidfile
pathname, pathname to the specified program
args, arguments to pass to specified program

OQutputs: return 0@ - Success
return 2 - Invalid of excessive number of arguments,
warning in stdout
return 4 - Program or service status is unknown

Dependencies: nice, rm

Todo: LSB says this should be called start daemon
LSB does not say that it should call evaluate retval
It checks for PIDFILE, which is deprecated.
Will be removed after BLFS 6.0
loadproc returns 0 if program is already running, not LSB compliant

HHHHHHH R H R HHHH

G A B R B B R B R R AR A A B B R R R B B R R A A B R B R R R B R A R AR R R B R R R B R B R R R B RS A R AR R R B R AR R B B R R R A RS AR AR

loadproc()

{
local pidfile=""
local forcestart=""
local nicelevel="10"

# This will ensure compatibility with previous LFS Bootscripts
if [ -n "${PIDFILE}" ]; then
pidfile="${PIDFILE}"

fi
while true
do
case "${1}" in
_f)
forcestart="1"
shift 1
_n)
nicelevel="${2}"
shift 2
-p)
pidfile="${2}"
shift 2
_*) Y
log failure msg "Unknown Option: ${1}"
return 2 #invalid or excess argument(s)
*) r
break
esac
done
if [ II${#}II = IIQII ] ; then

log failure msg "Usage: loadproc [-f] [-n nicelevel] [-p pidfile] pathname [args]"
return 2 #invalid or excess argument(s)
fi
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if [ -z "${forcestart}" 1; then
if [ -z "${pidfile}" 1; then
pidofproc -s "${1}"

else
pidofproc -s -p "${pidfile}" "s${1}"
fi
case "${?}" in
0)
log warning msg "Unable to continue: ${1} is running"
return 0 # 4
1) r
boot mesg "Removing stale pid file: ${pidfile}" ${WARNING}
rm -f "${pidfile}"
3) r
*) r
log failure msg "Unknown error code from pidofproc: ${?}"
return 4
esac a

fi

nice -n "${nicelevel}" "${@}"
evaluate retval # This is "Probably" not LSB compliant,

# but required to be compatible with older bootscripts
return 0

}

#*******************************************************************************
Function - killproc [-p pidfile] pathname [signal]

Purpose:

Inputs: -p pidfile, uses the specified pidfile
pathname, pathname to the specified program
signal, send this signal to pathname

Outputs: return 0 - Success
return 2 - Invalid of excessive number of arguments,
warning in stdout
return 4 - Unknown Status

Dependencies: kill, rm
Todo: LSB does not say that it should call evaluate retval

It checks for PIDFILE, which is deprecated.
Will be removed after BLFS 6.0

HHEHFHHHHFHHFEHFHHEHHHHHHR

#*******************************************************************************
killproc()

{
local pidfile=""

local killsig=TERM # default signal is SIGTERM
pidlist=""

# This will ensure compatibility with previous LFS Bootscripts
if [ -n "${PIDFILE}" ]; then
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pidfile="${PIDFILE}"
fi

while true
do
case "${1}" in
-p)
pidfile="${2}"
shift 2
_*)”
log failure msg "Unknown Option: ${1}"
return 2
*) r
break
esac
done

if [ "${#}" = "2" ]; then
killsig="${2}"
elif [ "${#}" !'= "1" ]; then
shift 2
log failure msg "Usage: killproc [-p pidfile] pathname [signal]"
return 2
fi

# Is the process running?
if [ -z "${pidfile}" 1; then
pidofproc -s "${1}"
else
pidofproc -s -p "${pidfile}" "${1}"
fi

# Remove stale pidfile

if [ "$?" =1 1; then
boot mesg "Removing stale pid file: ${pidfile}." ${WARNING}
rm -f "${pidfile}"

fi

# If running, send the signal
if [ -n "${pidlist}" ]; then
for pid in ${pidlist}
do
kill -${killsig} ${pid} 2>/dev/null

# Wait up to 3 seconds, for ${pid} to terminate
case "${killsig}" in
TERM|SIGTERM|KILL |SIGKILL)
# sleep in 1/10ths of seconds and
# multiply KILLDELAY by 10
local dtime="${KILLDELAY}O"
while [ "${dtime}" != "0" ]
do
kill -0 ${pid} 2>/dev/null || break
sleep 0.1
dtime=$(( ${dtime} - 1))
done
# If ${pid} is still running, kill it
kill -0 ${pid} 2>/dev/null && kill -KILL ${pid} 2>/dev/null
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H
esac
done

# Check if the process is still running if we tried to stop it
case "${killsig}" in
TERM|SIGTERM|KILL |SIGKILL)
if [ -z "${pidfile}" 1; then
pidofproc -s "${1}"
else
pidofproc -s -p "${pidfile}" "s${1}"
fi

# Program was terminated
if [ "$?" I= "0" ]; then
# Remove the pidfile if necessary
if [ -f "${pidfile}" 1; then
rm -f "${pidfile}"
fi
echo ok
return 0
else # Program is still running
echo failure
return 4 # Unknown Status
fi

r

# Just see if the kill returned successfully
evaluate retval

esac

else # process not running

print status warning not running

fi

#*******************************************************************************
Function - log success msg "message"

Purpose: Print a success message
Inputs: $@ - Message

Outputs: Text output to screen
Dependencies: echo

Todo: logging

HoHH H R R H K HHHHR

G A B R B R B R R R R A R B B R R B B R A A B R B R R R B R A R AR R R R R R B R B R R R B RS A R AR R R B R AR R B B R R A RS AR AR
log success msg()

{
${ECHO} -n -e "${BOOTMESG PREFIX}${@}"
${ECHO} -e "${SET COL}""${BRACKET}""[""${SUCCESS}"" OK ""${BRACKET}""]1""${NORMAL}"
[ -d /run/var ] || return O
${ECHO} -n -e "${@} [ OK 1" >> /run/var/bootlog
return 0
}
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#*******************************************************************************
Function - log failure msg "message"

Purpose: Print a failure message
Inputs: $@ - Message

Outputs: Text output to screen
Dependencies: echo

Todo: logging

R HH R R H K HHHHR

#*******************************************************************************
log failure msg() {
${ECHO} -n -e "${BOOTMESG PREFIX}${@}"
${ECHO} -e "${SET COL}""${BRACKET}""[""${FAILURE}"" FAIL ""${BRACKET}""]1""${NORMAL}"

[ -d /run/var ] || return O
${ECHO} -e "${@} [ FAIL 1" >> /run/var/bootlog
return 0

}

#*******************************************************************************
Function - log warning msg "message"

Purpose: print a warning message
Inputs: $@ - Message

Outputs: Text output to screen
Dependencies: echo

Todo: logging

HoHoH H R R H K HHHHR

#*******************************************************************************
log warning msg() {
${ECHO} -n -e "${BOOTMESG PREFIX}${@}"
${ECHO} -e "${SET COL}""${BRACKET}""[""${WARNING}"" WARN ""${BRACKET}""]1""${NORMAL}"

[ -d /run/var ] || return O
${ECHO} -e "${@} [ WARN 1" >> /run/var/bootlog
return 0

}

#*******************************************************************************
Function - log skipped msg "message"

Purpose: print a message that the script was skipped
Inputs: $@ - Message

Outputs: Text output to screen

Dependencies: echo

Todo: logging

HoHH H R R H K HHHHR

G A B R R B R B R R AR A R B R R R B B R A A B R B R R R B R A R AR R R R R R B R B R R R B RS A R AR R R B R AR R B B BB R R A RS AR AR

log skipped msg() {
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${ECHO} -n -e "${BOOTMESG PREFIX}${@}"
${ECHO} -e "${SET COL}""${BRACKET}""[""${WARNING}"" SKIP ""${BRACKET}""]""${NORMAL}"

[ -d /run/var ] || return O
${ECHO} -e "${@} [ SKIP 1" >> /run/var/bootlog
return 0

}

# End boot functions

D.4. /etc/rc.d/init.d/mountvirtfs

#!/bin/sh
A

# Begin mountvirtfs

#

# Description : Mount proc, sysfs, and run

#

# Authors : Gerard Beekmans - gerard@linuxfromscratch.org
# DJ Lucas - dj@linuxfromscratch.org

# Update : Bruce Dubbs - bdubbs@linuxfromscratch.org

#

# Version : LFS 7.0

#

i

### BEGIN INIT INFO

# Provides: mountvirtfs

# Required-Start:

# Should-Start:

# Required-Stop:

# Should-Stop:

# Default-Start: S

# Default-Stop:

# Short-Description: Mounts /sys and /proc virtual (kernel) filesystems.
# Mounts /run (tmpfs) and /dev (devtmpfs).

# Description: Mounts /sys and /proc virtual (kernel) filesystems.
# Mounts /run (tmpfs) and /dev (devtmpfs).

# X-LFS-Provided-By: LFS

### END INIT INFO
. /lib/lsb/init-functions

case "${1}" in
start)
# Make sure /run/var is available before logging any messages
if ! mountpoint /run >/dev/null; then
mount -n /run || failed=1
fi

mkdir -p /run/var /run/lock /run/shm
chmod 1777 /run/shm

log info msg "Mounting virtual file systems: ${INFO}/run"
if ! mountpoint /proc >/dev/null; then
log info msg2 " ${INFO}/proc"

mount -n -0 nosuid,noexec,nodev /proc || failed=1
fi
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if ! mountpoint /sys >/dev/null; then

log info msg2 " ${INFO}/sys"

mount -n -o nosuid,noexec,nodev /sys || failed=1
fi

if ! mountpoint /dev >/dev/null; then

log info msg2 " ${INFO}/dev"

mount -n -o mode=0755,nosuid /dev || failed=1
fi

# Copy devices that Udev >= 155 doesn't handle to /dev
cp -a /lib/udev/devices/* /dev

In -sfn /run/shm /dev/shm

(exit ${failed})
evaluate retval
exit $failed

r

echo "Usage: ${0} {start}"
exit 1

esac

# End mountvirtfs

D.5. /etc/rc.d/init.d/modules

#!/bin/sh
A

# Begin modules

#

# Description : Module auto-loading script

#

# Authors : Zack Winkles

# DJ Lucas - dj@linuxfromscratch.org

# Update : Bruce Dubbs - bdubbs@linuxfromscratch.org
#

# Version : LFS 7.0

#

i

### BEGIN INIT INFO

# Provides: modules

# Required-Start: mountvirtfs sysctl

# Should-Start:

# Required-Stop:

# Should-Stop:

# Default-Start: S

# Default-Stop:

# Short-Description: Loads required modules.

# Description: Loads modules listed in /etc/sysconfig/modules.
# X-LFS-Provided-By: LFS

### END INIT INFO

# Assure that the kernel has module support.
[ -e /proc/ksyms -0 -e /proc/modules ] || exit O
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. /lib/lsb/init-functions

case "${1}" in
start)
# Exit if there's no modules file or there are no
# valid entries
[ -r /etc/sysconfig/modules ] || exit O
egrep -qv '~($|#)' /etc/sysconfig/modules || exit O

log info msg "Loading modules:"

# Only try to load modules if the user has actually given us
# some modules to load.

while read module args; do

# Ignore comments and blank lines.
case "$module" in

""|"#"*) continue ;;
esac

# Attempt to load the module, passing any arguments provided.
modprobe ${module} ${args} >/dev/null

# Print the module name if successful, otherwise take note.
if [ $? -eq 0 ]; then
log info msg2 " ${module}"
else
failedmod="${failedmod} ${module}"
fi
done < /etc/sysconfig/modules

# Print a message about successfully loaded modules on the correct line.
log success msg2

# Print a failure message with a list of any modules that
# may have failed to load.
if [ -n "${failedmod}" 1; then

log failure msg "Failed to load modules:${failedmod}"

exit 1
fi
*)
echo "Usage: ${0} {start}"
exit 1
esac
exit 0

# End modules

D.6. /etc/rc.d/init.d/udev

#!/bin/sh

HHHHH R A
# Begin udev

#

# Description : Udev cold-plugging script
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#

# Authors : Zack Winkles, Alexander E. Patrakov

# DJ Lucas - dj@linuxfromscratch.org

# Update : Bruce Dubbs - bdubbs@linuxfromscratch.org
#

# Version : LFS 7.0

#

BRI R R R R R R

### BEGIN INIT INFO

# Provides: udev $time

# Required-Start:

# Should-Start: modules

# Required-Stop:

# Should-Stop:

# Default-Start: S

# Default-Stop:

# Short-Description: Populates /dev with device nodes.

# Description: Mounts a tempfs on /dev and starts the udevd daemon.
# Device nodes are created as defined by udev.
# X-LFS-Provided-By: LFS

### END INIT INFO
. /lib/lsb/init-functions

case "${1}" in
start)

log info msg "Populating /dev with device nodes... "

if ! grep -q '[[:space:]]lsysfs' /proc/mounts; then
log failure msg2
msg="FAILURE:\n\nUnable to create "
msg="${msg}devices without a SysFS filesystem\n\n"
msg="${msg}After you press Enter, this system "
msg="${msg}will be halted and powered off.\n\n"
log info msg "$msg"
log info msg "Press Enter to continue..."
wait for user
/etc/rc.d/init.d/halt stop

fi

# Udev handles uevents itself, so we don't need to have
# the kernel call out to any binary in response to them
echo > /proc/sys/kernel/hotplug

# Start the udev daemon to continually watch for, and act on,
# uevents
/lib/udev/udevd --daemon

# Now traverse /sys in order to "coldplug" devices that have
# already been discovered

/sbin/udevadm trigger --action=add - -type=subsystems
/sbin/udevadm trigger --action=add - -type=devices
/sbin/udevadm trigger --action=change --type=devices

# Now wait for udevd to process the uevents we triggered
if ! is true "$OMIT UDEV SETTLE"; then

/sbin/udevadm settle
fi

# If any LVM based partitions are on the system, ensure they
# are activated so they can be used.
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if [ -x /sbin/vgchange 1; then /sbin/vgchange -a y >/dev/null; fi
log success msg2

r

echo "Usage ${0} {start}"
exit 1

esac

exit 0

# End udev

D.7. /etc/rc.d/init.d/swap

#!/bin/sh
B B i i
# Begin swap

#

# Description : Swap Control Script

#

# Authors : Gerard Beekmans - gerard@linuxfromscratch.org
# DJ Lucas - dj@linuxfromscratch.org

# Update : Bruce Dubbs - bdubbs@linuxfromscratch.org

#

# Version : LFS 7.0

#

i

### BEGIN INIT INFO

# Provides: swap

# Required-Start: udev

# Should-Start: modules

# Required-Stop: localnet

# Should-Stop:

# Default-Start: S

# Default-Stop: 06

# Short-Description: Mounts and unmounts swap partitions.
# Description: Mounts and unmounts swap partitions defined in
# /etc/fstab.

# X-LFS-Provided-By: LFS

### END INIT INFO
. /lib/lsb/init-functions

case "${1}" in
start)
log info msg "Activating all swap files/partitions..."
swapon -a
evaluate retval

1

stop)
log info msg "Deactivating all swap files/partitions..."
swapoff -a
evaluate retval

1
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restart)
${0} stop
sleep 1
${0} start

r

status)
log success msg "Retrieving swap status."
swapon -s

r

echo "Usage: ${0} {start|stop|restart|status}"”
exit 1

esac

exit 0

# End swap

D.8. /etc/rc.d/init.d/setclock

#!/bin/sh
A

# Begin setclock

#

# Description : Setting Linux Clock

#

# Authors : Gerard Beekmans - gerard@linuxfromscratch.org
# DJ Lucas - dj@linuxfromscratch.org

# Update : Bruce Dubbs - bdubbs@linuxfromscratch.org

#

# Version : LFS 7.0

#

i

### BEGIN INIT INFO

Provides:

Required-Start:

Should-Start: modules

Required-Stop:

Should-Stop: $syslog

Default-Start: S

Default-Stop:

Short-Description: Stores and restores time from the hardware clock

Description: On boot, system time is obtained from hwclock. The
hardware clock can also be set on shutdown.

X-LFS-Provided-By: LFS BLFS

### END INIT INFO

HoH R H oH R R H H R H

. /lib/lsb/init-functions

[ -r /etc/sysconfig/clock ] && . /etc/sysconfig/clock

case "${UTC}" in
yes|true|l)
CLOCKPARAMS="${CLOCKPARAMS} --utc"

1
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no|false|0)
CLOCKPARAMS="${CLOCKPARAMS} --localtime"

r

esac

case ${1} in
start)
hwclock --hctosys ${CLOCKPARAMS} >/dev/null

r

stop)
log info msg "Setting hardware clock..."
hwclock --systohc ${CLOCKPARAMS} >/dev/null
evaluate retval

r

echo "Usage: ${0} {start|stop}"
exit 1

r

esac

exit 0

D.9. /etc/rc.d/init.d/checkfs

#!/bin/sh
HHHHH R
Begin checkfs

Description : File System Check
Authors : Gerard Beekmans - gerard@linuxfromscratch.org
A. Luebke - luebke@users.sourceforge.net
DJ Lucas - dj@linuxfromscratch.org
Update : Bruce Dubbs - bdubbs@linuxfromscratch.org
Version : LFS 7.0

Based on checkfs script from LFS-3.1 and earlier.

From man fsck

0 - No errors

1 - File system errors corrected

2 - System should be rebooted

4 - File system errors left uncorrected

8 - Operational error

Usage or syntax error

Fsck canceled by user request
128 - Shared library error

=
(o))
1

HoH R R H H R K oH R R oH R R W oH R H oH R R H R
w
N

B i

### BEGIN INIT INFO

# Provides: checkfs

# Required-Start: udev swap $time
# Should-Start:
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Required-Stop:

Should-Stop:

Default-Start: S

Default-Stop:

Short-Description: Checks local filesystems before mounting.
Description: Checks local filesystmes before mounting.
X-LFS-Provided-By: LFS

### END INIT INFO

. /lib/lsb/init-functions

case "${1}" in

start)
if [ -f /fastboot ]; then
msg="/fastboot found, will omit "
msg="${msg} file system checks as requested.\n"
log info msg "${msg}"
exit 0
fi
log info msg "Mounting root file system in read-only mode... "
mount -n -o remount,ro / >/dev/null

if [ ${?} !'= 0 1; then
log failure msg2
msg="\n\nCannot check root "
msg="${msg}filesystem because it could not be mounted "
msg="${msg}in read-only mode.\n\n"
msg="${msg}After you press Enter, this system will be "
msg="${msg}halted and powered off.\n\n"
log failure msg "${msg}"

log info msg "Press Enter to continue..."
wait for user
/etc/rc.d/init.d/halt stop
else
log success msg2
fi

if [ -f /forcefsck ]; then
msg="\n/forcefsck found, forcing file"
msg="${msg} system checks as requested."
log success msg "$msg"
options="-f"

else
options=""

fi

log info msg "Checking file systems..."
# Note: -a option used to be -p; but this fails e.g. on fsck.minix
if is true "$VERBOSE FSCK"; then
fsck ${options} -a -A -C -T
else
fsck ${options} -a -A -C -T >/dev/null
fi

error _value=${?}
if [ "${error value}" = 0 ]; then

log success msg2
fi
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if [ "${error value}" =1 ]; then
msg="\nWARNING:\n\nFile system errors "
msg="${msg}were found and have been corrected.\n"
msg="${msg}You may want to double-check that "
msg="${msg}everything was fixed properly."
log warning msg "$msg"

fi

if [ "${error value}" = 2 -0 "${error value}" = 3 ]; then
msg="\nWARNING:\n\nFile system errors "
msg="${msg}were found and have been been "
msg="${msg}corrected, but the nature of the "
msg="${msg}errors require this system to be rebooted.\n\n"
msg="${msg}After you press enter, "
msg="${msg}this system will be rebooted\n\n"
log failure msg "$msg"

log info msg "Press Enter to continue..."
wait for user
reboot -f

fi

if [ "${error value}" -gt 3 -a "${error value}" -1t 16 ]; then
msg="\nFAILURE:\n\nFile system errors "
msg="${msg}were encountered that could not be "
msg="${msg}fixed automatically. This system "
msg="${msg}cannot continue to boot and will "
msg="${msg}therefore be halted until those "
msg="${msg}errors are fixed manually by a "
msg="${msg}System Administrator.\n\n"
msg="${msg}After you press Enter, this system will be "
msg="${msg}halted and powered off.\n\n"
log failure msg "$msg"

log info msg "Press Enter to continue..."
wait for user
/etc/rc.d/init.d/halt stop

fi

if [ "${error value}" -ge 16 ]; then
msg="\nFAILURE:\n\nUnexpected Failure "
msg="${msg}running fsck. Exited with error "
msg="${msg} code: ${error_value}."
log failure msg $msg
exit ${error value}

fi
exit 0
*) r
echo "Usage: ${0} {start}"
exit 1
esac

# End checkfs
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D.10. /etc/rc.d/init.d/mountfs

#!/bin/sh
I

# Begin mountfs

#

# Description : File System Mount Script

#

# Authors : Gerard Beekmans - gerard@linuxfromscratch.org
# DJ Lucas - dj@linuxfromscratch.org

# Update : Bruce Dubbs - bdubbs@linuxfromscratch.org

#

# Version : LFS 7.0

#

B T e e

### BEGIN INIT INFO

# Provides: $local fs

# Required-Start: udev checkfs

# Should-Start:

# Required-Stop: swap

# Should-Stop:

# Default-Start: S

# Default-Stop: 06

# Short-Description: Mounts/unmounts local filesystems defined in /etc/fstab.
# Description: Remounts root filesystem read/write and mounts all

# remaining local filesystems defined in /etc/fstab on

# start. Remounts root filesystem read-only and unmounts
# remaining filesystems on stop.

# X-LFS-Provided-By: LFS

### END INIT INFO
. /lib/lsb/init-functions

case "${1}" in
start)
log info msg "Remounting root file system in read-write mode..."
mount -n -o remount,rw / >/dev/null
evaluate retval

# Remove fsck-related file system watermarks.
rm -f /fastboot /forcefsck

log info msg "Recording existing mounts in /etc/mtab..."
> /etc/mtab

mount -f / || failed=1

mount -f /proc || failed=1

mount -f /sys || failed=1

mount -f /run || failed=1

mount -f /dev || failed=1
)

(exit ${failed}
evaluate retval

# This will mount all filesystems that do not have netdev in
# their option list. netdev denotes a network filesystem.

log info msg "Mounting remaining file systems..."

mount -a -0 no netdev >/dev/null
evaluate retval
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exit $failed

r

stop)
# Don't unmount tmpfs like /run
log info msg "Unmounting all other currently mounted file systems..."
umount -a -d -r -t notmpfs,nosysfs,nodevtmpfs,noproc >/dev/null
evaluate retval

# Make all LVM volume groups unavailable, if appropriate
# This fails if swap or / are on an LVM partition
#if [ -x /sbin/vgchange 1; then /sbin/vgchange -an > /dev/null; fi

r

echo "Usage: ${0} {start|stop}"
exit 1

esac

# End mountfs

D.11. /etc/rc.d/init.d/udev_retry

#!/bin/sh
A

# Begin udev_retry

#

# Description : Udev cold-plugging script (retry)
#

# Authors : Alexander E. Patrakov

# DJ Lucas - dj@linuxfromscratch.org
# Update : Bruce Dubbs - bdubbs@linuxfromscratch.org
# Bryan Kadzban -

#

# Version : LFS 7.0

#

i

### BEGIN INIT INFO

# Provides: udev_retry

# Required-Start: udev

# Should-Start: $local fs

# Required-Stop:

# Should-Stop:

# Default-Start: S

# Default-Stop:

# Short-Description: Replays failed uevents and creates additional devices.
# Description: Replays any failed uevents that were skipped due to

# slow hardware initialization, and creates those needed
# device nodes

# X-LFS-Provided-By: LFS

### END INIT INFO
. /lib/lsb/init-functions
case "${1}" in

start)
log info msg "Retrying failed uevents, if any..."
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# As of udev-186, the --run option is no longer valid
#rundir=$(/sbin/udevadm info --run)

rundir=/run/udev

# From Debian: "copy the rules generated before / was mounted
# read-write":

for file in ${rundir}/tmp-rules--*; do
dest=${file##*tmp-rules--}

[ "$dest" = '*' ] && break
cat $file >> /etc/udev/rules.d/$dest
rm -f $file

done

# Re-trigger the uevents that may have failed,
# in hope they will succeed now
/bin/sed -e 's/#.*$//' /etc/sysconfig/udev _retry | /bin/grep -v '~$' | \
while read line ; do
for subsystem in $line ; do
/sbin/udevadm trigger --subsystem-match=$subsystem --action=add
done
done

# Now wait for udevd to process the uevents we triggered

if ! is true "$OMIT UDEV_RETRY SETTLE"; then
/sbin/udevadm settle

fi

evaluate retval

r

echo "Usage ${0} {start}"
exit 1

esac

exit 0

# End udev retry

D.12. /etc/rc.d/init.d/cleanfs

#!/bin/sh
HHH

# Begin cleanfs

#

# Description : Clean file system

#

# Authors : Gerard Beekmans - gerard@linuxfromscratch.org
# DJ Lucas - dj@linuxfromscratch.org

# Update : Bruce Dubbs - bdubbs@linuxfromscratch.org

#

# Version : LFS 7.0

#

i

### BEGIN INIT INFO

# Provides: cleanfs
# Required-Start: $local fs
# Should-Start:
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Required-Stop:

Should-Stop:

Default-Start: S

Default-Stop:

Short-Description: Cleans temporary directories early in the boot process.

Description: Cleans temporary directories /var/run, /var/lock, and
optionally, /tmp. cleanfs also creates /var/run/utmp
and any files defined in /etc/sysconfig/createfiles.

X-LFS-Provided-By: LFS

### END INIT INFO

. /lib/lsb/init-functions

#

Function to create files/directory on boot.

create files()

{

# Input to file descriptor 9 and output to stdin (redirection)
exec 9>&0 < /etc/sysconfig/createfiles

while read name type perm usr grp dtype maj min junk
do
# Ignore comments and blank lines.
case "${name}" in
""|\#*) continue ;;
esac

# Ignore existing files.
if [ ! -e "${name}" ]; then
# Create stuff based on its type.
case "${typel}" in
dir)
mkdir "${name}"

file)

> "${name}"
devS'
case "${dtypel}" in
char)
mknod "${name}" c ${maj} ${min}
block)
mknod "${name}" b ${maj} ${min}
pipe)
mknod "${name}" p
*) r
log warning msg "\nUnknown device type: ${dtype}"

esac

*) r
log warning msg "\nUnknown type: ${type}"
continue

esac
# Set up the permissions, too.

chown ${usr}:${grp} "${name}"
chmod ${perm} "${name}"
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fi
done

# Close file descriptor 9 (end redirection)
exec 0>&9 9>&-
return 0

}

case "${1}" in
start)
log info msg "Cleaning file systems:"

if [ "${SKIPTMPCLEAN}" = "" ]; then

log info msg2 " /tmp"

cd /tmp &&

find . -xdev -mindepth 1 ! -name lost+found -delete || failed=1
fi

> /var/run/utmp

if grep -q '“utmp:' /etc/group ; then
chmod 664 /var/run/utmp
chgrp utmp /var/run/utmp

fi

(exit ${failed})
evaluate retval

if egrep -qv '~(#|$)' /etc/sysconfig/createfiles 2>/dev/null; then
log info msg "Creating files and directories... "
create files # Always returns 0
evaluate retval

fi

exit $failed

echo "Usage: ${0} {start}"
exit 1

esac

# End cleanfs

D.13. /etc/rc.d/init.d/console

#!/bin/sh
HHH

# Begin console

#

# Description : Sets keymap and screen font

#

# Authors : Gerard Beekmans - gerard@linuxfromscratch.org
# Alexander E. Patrakov

# DJ Lucas - dj@linuxfromscratch.org

# Update : Bruce Dubbs - bdubbs@linuxfromscratch.org
#

# Version : LFS 7.0

#

i
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### BEGIN INIT INFO

# Provides: console

# Required-Start:

# Should-Start: $local fs

# Required-Stop:

# Should-Stop:

# Default-Start: S

# Default-Stop:

# Short-Description: Sets up a localised console.

# Description: Sets up fonts and language settings for the user's
# local as defined by /etc/sysconfig/console.
# X-LFS-Provided-By: LFS

### END INIT INFO
. /lib/lsb/init-functions

# Native English speakers probably don't have /etc/sysconfig/console at all
[ -r /etc/sysconfig/console ] && . /etc/sysconfig/console

is true()
{
[ "$1" = "1" 1 || [ "$1" = "yes" 1 || [ "$1" = "true" ]
}
failed=0
case "${1}" in
start)
# See if we need to do anything
if [ -z "${KEYMAP}" ] & [ -z "${KEYMAP_CORRECTIONS}" ] &&
[ -z "${FONT}" ] & [ -z "${LEGACY CHARSET}" ] &
I is true "${UNICODE}"; then
exit 0
fi

# There should be no bogus failures below this line!
log info msg "Setting up Linux console..."

# Figure out if a framebuffer console is used
[ -d /sys/class/graphics/fb0 ] && use fb=1 || use fb=0

# Figure out the command to set the console into the

# desired mode

is true "${UNICODE}" &&
MODE_COMMAND="echo -en '\033%G' && kbd mode -u" ||
MODE COMMAND="echo -en '\033%@\033(K' && kbd mode -a"

# On framebuffer consoles, font has to be set for each vt in
# UTF-8 mode. This doesn't hurt in non-UTF-8 mode also.

| is true "${use fb}" || [ -z "${FONT}" ] |
MODE_COMMAND="${MODE_COMMAND} && setfont ${FONT}"

Apply that command to all consoles mentioned in
/etc/inittab. Important: in the UTF-8 mode this should
happen before setfont, otherwise a kernel bug will
show up and the unicode map of the font will not be
used.

H W W WK

for TTY in “grep '~["#].*respawn:/sbin/agetty' /etc/inittab |
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grep -o '\btty[[:digit:]]*\b'"
do
openvt -f -w -c ${TTY#tty} -- \
/bin/sh -c "${MODE COMMAND}" || failed=1
done

# Set the font (if not already set above) and the keymap
[ "${use fb}" == "1" 1 || [ -z "${FONT}" 1 || setfont $FONT || failed=1

[ -z "${KEYMAP}" 1 ||
loadkeys ${KEYMAP} >/dev/null 2>&1 ||
failed=1

[ -z "${KEYMAP_CORRECTIONS}" 1 ||
loadkeys ${KEYMAP_ CORRECTIONS} >/dev/null 2>&1 ||
failed=1

# Convert the keymap from $LEGACY CHARSET to UTF-8

[ -z "$LEGACY CHARSET" ] ||
dumpkeys -c "$LEGACY CHARSET" | loadkeys -u >/dev/null 2>&1 ||
failed=1

# If any of the commands above failed, the trap at the
# top would set $failed to 1

( exit $failed )

evaluate retval

exit $failed

*)
echo "Usage: ${0} {start}"
exit 1

esac

# End console

D.14. /etc/rc.d/init.d/localnet

#!/bin/sh
WA
# Begin localnet

#

# Description : Loopback device

#

# Authors : Gerard Beekmans - gerard@linuxfromscratch.org
# DJ Lucas - dj@linuxfromscratch.org

# Update : Bruce Dubbs - bdubbs@linuxfromscratch.org

#

# Version : LFS 7.0

#

i

### BEGIN INIT INFO

# Provides: localnet
# Required-Start: $local fs
# Should-Start:

# Required-Stop:

# Should-Stop:
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# Default-Start: S

# Default-Stop: 06

# Short-Description: Starts the local network.

# Description: Sets the hostname of the machine and starts the
# loopback interface.

# X-LFS-Provided-By: LFS
### END INIT INFO

. /lib/lsb/init-functions
[ -r /etc/sysconfig/network ] && . /etc/sysconfig/network

case "${1}" in
start)
log info msg "Bringing up the loopback interface..."
ip addr add 127.0.0.1/8 label lo dev lo
ip link set 1o up
evaluate retval

log info msg "Setting hostname to ${HOSTNAME}..."
hostname ${HOSTNAME}
evaluate retval

r

stop)
log info msg "Bringing down the loopback interface...
ip link set 1o down
evaluate retval

r

restart)

${0} stop
sleep 1
${0} start

r

status)
echo "Hostname is: $(hostname)"
ip link show lo

r

echo "Usage: ${0} {start|stop|restart|status}"”
exit 1

esac
exit 0

# End localnet

D.15. /etc/rc.d/init.d/sysctl

#!/bin/sh
B et et e et
# Begin sysctl

#

# Description : File uses /etc/sysctl.conf to set kernel runtime
# parameters

#

# Authors : Nathan Coulson (nathan@linuxfromscratch.org)
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# Matthew Burgress (matthew@linuxfromscratch.org)
# DJ Lucas - dj@linuxfromscratch.org

# Update : Bruce Dubbs - bdubbs@linuxfromscratch.org

#

# Version : LFS 7.0

#

BRI R R R R R R

### BEGIN INIT INFO

# Provides: sysctl

# Required-Start: mountvirtfs

# Should-Start:

# Required-Stop:

# Should-Stop:

# Default-Start: S

# Default-Stop:

# Short-Description: Makes changes to the proc filesystem

# Description: Makes changes to the proc filesystem as defined in
# /etc/sysctl.conf. See 'man sysctl(8)'.
# X-LFS-Provided-By: LFS

### END INIT INFO
. /lib/lsb/init-functions

case "${1}" in
start)
if [ -f "/etc/sysctl.conf" ]; then
log info msg "Setting kernel runtime parameters..."

sysctl -q -p
evaluate retval
fi
status)
sysctl -a
*)
echo "Usage: ${0} {start|status}"
exit 1
esac
exit 0

# End sysctl

D.16. /etc/rc.d/init.d/sysklogd

#!/bin/sh
A

# Begin sysklogd

#

# Description : Sysklogd loader

#

# Authors : Gerard Beekmans - gerard@linuxfromscratch.org
# DJ Lucas - dj@linuxfromscratch.org

# Update : Bruce Dubbs - bdubbs@linuxfromscratch.org

#

# Version : LFS 7.0
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#
i e e

### BEGIN INIT INFO

# Provides: $syslog

# Required-Start: localnet

# Should-Start:

# Required-Stop: $local fs sendsignals

# Should-Stop:

# Default-Start: 2345

# Default-Stop: 016

# Short-Description: Starts kernel and system log daemons.
# Description: Starts kernel and system log daemons.
# /etc/fstab.

# X-LFS-Provided-By: LFS

### END INIT INFO
. /lib/lsb/init-functions

case "${1}" in
start)
log info msg "Starting system log daemon...
parms=${SYSKLOGD PARMS-'-m 0'}
start daemon /sbin/syslogd $parms
evaluate retval

log info msg "Starting kernel log daemon..."
start daemon /sbin/klogd
evaluate retval

r

stop)
log info msg "Stopping kernel log daemon..."
killproc /sbin/klogd
evaluate retval

log info msg "Stopping system log daemon...
killproc /sbin/syslogd
evaluate retval

r

reload)
log info msg "Reloading system log daemon config file..."
pid="pidofproc syslogd"
kill -HUP "${pid}"
evaluate retval

r

restart)
${0} stop
sleep 1
${0} start

r

status)
statusproc /sbin/syslogd
statusproc klogd

*)
echo "Usage: ${0} {start|stop|reload|restart|status}"”
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exit 1
H
esac
exit 0

# End sysklogd

D.17. /etc/rc.d/init.d/network

#!/bin/sh
A

# Begin network

#

# Description : Network Control Script

#

# Authors : Gerard Beekmans - gerard@linuxfromscratch.org
# Nathan Coulson - nathan@linuxfromscratch.org
# Kevin P. Fleming - kpfleming@linuxfromscratch.org
# DJ Lucas - dj@linuxfromscratch.org

# Update : Bruce Dubbs - bdubbs@linuxfromscratch.org

#

# Version : LFS 7.0

#

i

### BEGIN INIT INFO

# Provides: $network

# Required-Start: $local fs swap localnet

# Should-Start: $syslog

# Required-Stop: $local fs swap localnet

# Should-Stop: $syslog

# Default-Start: 345

# Default-Stop: 0126

# Short-Description: Starts and configures network interfaces.
# Description: Starts and configures network interfaces.
# X-LFS-Provided-By: LFS

### END INIT INFO

case "${1}" in
start)
# Start all network interfaces
for file in /etc/sysconfig/ifconfig.*
do
interface=${file##*/ifconfig.}

# Skip if $file is * (because nothing was found)
if [ "${interface}" = "*" ]
then
continue
fi

/sbin/ifup ${interface}
done

1

stop)
# Reverse list
net files=""
for file in /etc/sysconfig/ifconfig.*

315



Linux From Scratch - Bepcusa 7.3

do
net files="${file} ${net files}"
done

# Stop all network interfaces
for file in ${net files}
do
interface=${file##*/ifconfig.}

# Skip if $file is * (because nothing was found)
if [ "${interface}" = "*" ]
then
continue
fi

/sbin/ifdown ${interface}
done

r

restart)
${0} stop
sleep 1
${0} start

r

echo "Usage: ${0} {start|stop|restart}"
exit 1

esac

exit 0

# End network

D.18. /etc/rc.d/init.d/sendsignals

#!/bin/sh
A

# Begin sendsignals

#

# Description : Sendsignals Script

#

# Authors : Gerard Beekmans - gerard@linuxfromscratch.org
# DJ Lucas - dj@linuxfromscratch.org

# Update : Bruce Dubbs - bdubbs@linuxfromscratch.org

#

# Version : LFS 7.0

#

i

### BEGIN INIT INFO

# Provides: sendsignals

# Required-Start:

# Should-Start:

# Required-Stop: $local fs swap localnet

# Should-Stop:

# Default-Start:

# Default-Stop: 06

# Short-Description: Attempts to kill remaining processes.
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# Description: Attempts to kill remaining processes.
# X-LFS-Provided-By: LFS
### END INIT INFO

. /lib/lsb/init-functions

case "${1}" in
stop)
log info msg "Sending all processes the TERM signal..."
killall5 -15
error value=${?}

sleep ${KILLDELAY}

if [ "${error value}" = 0 -o "${error value}" = 2 ]; then
log success msg

else
log failure msg

fi

log info msg "Sending all processes the KILL signal..."
killall5 -9
error value=${?}

sleep ${KILLDELAY}

if [ "${error value}" = 0 -o "${error value}" = 2 ]; then
log success msg

else
log failure msg

fi

r

echo "Usage: ${0} {stop}"
exit 1

r

esac
exit 0

# End sendsignals

D.19. /etc/rc.d/init.d/reboot

#!/bin/sh
HHH

# Begin reboot

#

# Description : Reboot Scripts

#

# Authors : Gerard Beekmans - gerard@linuxfromscratch.org
# DJ Lucas - dj@linuxfromscratch.org

# Update : Bruce Dubbs - bdubbs@linuxfromscratch.org

#

# Version : LFS 7.0

#

i

317
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HoH H OH O HH R HH

Provides:
Required-Start:
Should-Start:
Required-Stop:
Should-Stop:
Default-Start:
Default-Stop:

Short-Description:

Description:

X-LFS-Provided-By:

### END INIT INFO

Linux From Scratch - Bepcusa 7.3

reboot

6

Reboots the system.
Reboots the System.
LFS

. /lib/lsb/init-functions

case "${1}" in

stop)

log info msg "Restarting system..."

reboot -d -f -i

r

echo "Usage: ${0} {stop}"

exit 1

r

esac

#

End reboot

D.20. /etc/rc.d/init.d/halt

#!/bin/sh
A

#
#
#
#
#
#
#
#
#
#

Begin halt

Description : Halt Script

Authors : Gerard Beekmans - gerard@linuxfromscratch.org
DJ Lucas - dj@linuxfromscratch.org

Update : Bruce Dubbs - bdubbs@linuxfromscratch.org

Version : LFS 7.0

i

### BEGIN INIT INFO

HoH R H H R HOH R H

Provides:
Required-Start:
Should-Start:
Required-Stop:
Should-Stop:
Default-Start:
Default-Stop:

Short-Description:

Description:

X-LFS-Provided-By:

### END INIT INFO

case "${1}" in

halt

0
Halts the system.

Halts the System.
LFS
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stop)
halt -d -f -i -p

r

echo "Usage: {stop}"
exit 1

esac

# End halt

D.21. /etc/rc.d/init.d/template

#!/bin/sh

Linux From Scratch - Bepcusa 7.3

i

# Begin scriptname

#

# Description :

#

# Authors

#

# Version : LFS x.x
#

# Notes

#

i

### BEGIN INIT INFO
Provides: template
Required-Start:
Should-Start:
Required-Stop:
Should-Stop:
Default-Start:
Default-Stop:
Short-Description:
Description:
X-LFS-Provided-By:
### END INIT INFO

HoH R H oH R HHHH

. /lib/lsb/init-functions

case "${1}" in
start)
log info msg "Starting..."
start daemon fully qualified path

1

stop)
log info msg "Stopping..."
killproc fully qualified path

1

restart)
${0} stop
sleep 1
${0} start

1
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*)
echo "Usage: ${0} {start|stop|restart}"
exit 1
esac
exit 0

# End scriptname

D.22. /etc/sysconfig/modules

T

# Begin /etc/sysconfig/modules

#

# Description : Module auto-loading configuration

#

# Authors

#

# Version : 00.00

#

# Notes : The syntax of this file is as follows:

# <module> [<argl> <arg2> ...]

#

# Each module should be on it's own line, and any options that you want
# passed to the module should follow it. The line deliminator is either
# a space or a tab.

T

# End /etc/sysconfig/modules

D.23. /etc/sysconfig/createfiles

e i
# Begin /etc/sysconfig/createfiles

#

# Description : Createfiles script config file

#

# Authors

#

# Version : 00.00

H*
=
o
—+
D
)

: The syntax of this file is as follows:

if type is equal to "file" or "dir"

<filename> <type> <permissions> <user> <group>

if type is equal to "dev"

<filename> <type> <permissions> <user> <group> <devtype>
<major> <minor>

<filename> is the name of the file which is to be created
<type> is either file, dir, or dev.
file creates a new file
dir creates a new directory
dev creates a new device
<devtype> is either block, char or pipe
block creates a block device
char creates a character deivce
pipe creates a pipe, this will ignore the <major> and
<minor> fields
<major> and <minor> are the major and minor numbers used for

HoHH H H R H H HHH R R HHHH
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# the device.
B e e e e e e e e e e e

# End /etc/sysconfig/createfiles

D.24. /etc/sysconfig/udev-retry

B

runs should be listed in this file. Probable subsystems to be
listed here are rtc (due to /var/lib/hwclock/adjtime) and sound
(due to both /var/lib/alsa/asound.state and /usr/sbin/alsactl).
Entries are whitespace-separated.
i

# Begin /etc/sysconfig/udev retry

#

# Description : udev retry script configuration
#

# Authors

#

# Version : 00.00

#

# Notes : Each subsystem that may need to be re-triggered after mountfs
#

#

#

#

rtc

# End /etc/sysconfig/udev retry

D.25. /sbin/ifup

#!/bin/sh
B B B B B 3

# Begin /sbin/ifup

#

# Description : Interface Up

#

# Authors : Nathan Coulson - nathan@linuxfromscratch.org

# Kevin P. Fleming - kpfleming@linuxfromscratch.org

# Update : Bruce Dubbs - bdubbs@linuxfromscratch.org

#

# Version : LFS 7.2

#

# Notes : The IFCONFIG variable is passed to the SERVICE script

# in the /lib/services directory, to indicate what file the
# service should source to get interface specifications.

#
e e i
up ()

{

if ip link show $1 > /dev/null 2>&1; then
link status="ip link show $1°

if [ -n "${link status}" 1; then
if ! echo "${link status}" | grep -q UP; then
ip link set $1 up
fi
fi

else
log failure msg "\nInterface ${IFACE} doesn't exist."
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exit 1
fi
}

RELEASE="7.2"

USAGE="Usage: $0 [ -hV ] [--help] [--version] interface"
VERSTR="LFS ifup, version ${RELEASE}"

while [ $# -gt 0 ]; do
case "$1" in
--help | -h) help="y"; break ;;

--version | -V) echo "${VERSTR}"; exit 0 ;;

-%*) echo "ifup: ${1}: invalid option" >&2
echo "${USAGE}" >& 2
exit 2 ;;
*) break ;;
esac

done

if [ -n "$help" ]; then

echo "${VERSTR}"

echo "${USAGE}"

echo

cat << HERE_EOF
ifup is used to bring up a network interface. The interface
parameter, e.g. eth@ or eth0:2, must match the trailing part of the
interface specifications file, e.g. /etc/sysconfig/ifconfig.eth0:2.

HERE EOF

exit 0
fi
file=/etc/sysconfig/ifconfig.${1}

# Skip backup files
[ II${fi'Le}ll = II${fi'Leo/°IIII~IIII}II ] | | eXit 0

. /lib/lsb/init-functions
log info msg "Bringing up the ${1} interface... "

if [ ! -r "${file}" ]; then
log failure msg2 "${file} is missing or cannot be accessed."

exit 1

fi

. $file

if [ "$IFACE" = "" 1; then
log failure msg2 "${file} does not define an interface [IFACE]."
exit 1

fi

# Do not process this service if started by boot, and ONBOOT
# is not set to yes
if [ "${IN BOOT}" = "1" -a "${ONBOOT}" != "yes" ]; then

log info msg2 "skipped"
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exit O
fi

for S in ${SERVICE}; do
if [ ! -x "/lib/services/${S}" 1; then
MSG="\nUnable to process ${file}. Either "
MSG="${MSG}the SERVICE '${S} was not present "
MSG="${MSG}or cannot be executed."
log failure msg "$MSG"
exit 1
fi
done

# Create/configure the interface
for S in ${SERVICE}; do

IFCONFIG=${file} /lib/services/${S} ${IFACE} up
done

# Bring up the interface and any components
for I in $IFACE $INTERFACE COMPONENTS; do up $I; done

# Set MTU if requested. Check if MTU has a "good" value.
if test -n "${MTU}"; then
if [[ ${MTU} =~ ~[0-9]+$ 1] && [[ $MTU -ge 68 ]] ; then
for I in $IFACE $INTERFACE COMPONENTS; do
ip link set dev $I mtu $MTU;
done
else
log info msg2 "Invalid MTU $MTU"
fi
fi

# Set the route default gateway if requested
if [ -n "${GATEWAY}" 1; then
if ip route | grep -q default; then
log warning msg "\nGateway already setup; skipping."
else
log info msg "Setting up default gateway..."
ip route add default via ${GATEWAY} dev ${IFACE}
evaluate retval
fi
fi

# End /sbin/ifup

D.26. /sbin/ifdown

#!/bin/bash
B

# Begin /sbin/ifdown

#

# Description : Interface Down

#

# Authors : Nathan Coulson - nathan@linuxfromscratch.org

# Kevin P. Fleming - kpfleming@linuxfromscratch.org
# Update : Bruce Dubbs - bdubbs@linuxfromscratch.org

#

# Version : LFS 7.0

#

# Notes : the IFCONFIG variable is passed to the scripts found
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in the /lib/services directory, to indicate what file the
service should source to get interface specifications.

B H HH

B R R R S e e 2
RELEASE="7.0"

USAGE="Usage: $0 [ -hV ] [--help] [--version] interface"
VERSTR="LFS ifdown, version ${RELEASE}"

while [ $# -gt 0 ]; do
case "$1" in
--help | -h) help="y"; break ;;

--version | -V) echo "${VERSTR}"; exit 0 ;;

-%*) echo "ifup: ${1}: invalid option" >&2
echo "${USAGE}" >& 2
exit 2 ;;
*) break ;;
esac

done

if [ -n "$help" ]; then

echo "${VERSTR}"

echo "${USAGE}"

echo

cat << HERE_EOF
ifdown is used to bring down a network interface. The interface
parameter, e.g. eth@ or eth0:2, must match the trailing part of the
interface specifications file, e.g. /etc/sysconfig/ifconfig.eth0:2.

HERE EOF

exit 0
fi
file=/etc/sysconfig/ifconfig.${1}

# Skip backup files
[ II${fi'Le}ll = II${fi'Leo/°IIII~IIII}II ] | | eXit 0

. /lib/lsb/init-functions

if [ ! -r "${file}" ]; then
log warning msg "${file} is missing or cannot be accessed."

exit 1

fi

. ${file}

if [ "$IFACE" = "" 1; then
log failure msg "${file} does not define an interface [IFACE]."
exit 1

fi

# We only need to first service to bring down the interface
S="echo ${SERVICE} | cut -fl1 -d" "°

if ip link show ${IFACE} > /dev/null 2>&1; then
if [ -n "${S}" -a -x "/lib/services/${S}" 1; then
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IFCONFIG=${file} /lib/services/${S} ${IFACE} down
else
MSG="Unable to process ${file}. Either "
MSG="${MSG}the SERVICE variable was not set "
MSG="${MSG}or the specified service cannot be executed."
log failure msg "$MSG"
exit 1
fi
else
log warning msg "Interface ${1} doesn't exist."
fi

# Leave the interface up if there are additional interfaces in the device
link status="ip link show ${IFACE} 2>/dev/null’

if [ -n "${link status}" 1; then
if [ "$(echo "${link status}" | grep UP)" != "" ]; then
if [ "$(ip addr show ${IFACE} | grep 'inet ')" == "" ]; then
log info msg "Bringing down the ${IFACE} interface..."
ip link set ${IFACE} down
evaluate retval
fi
fi
fi

# End /sbin/ifdown

D.27. /lib/services/ipv4-static

#!/bin/sh
A

# Begin /lib/services/ipv4-static

#

# Description : IPV4 Static Boot Script

#

# Authors : Nathan Coulson - nathan@linuxfromscratch.org

# Kevin P. Fleming - kpfleming@linuxfromscratch.org
# Update : Bruce Dubbs - bdubbs@linuxfromscratch.org

#

# Version : LFS 7.0

#

i

. /lib/lsb/init-functions
. ${IFCONFIG}

if [ -z "${IP}" ]; then
log failure msg "\nIP variable missing from ${IFCONFIG}, cannot continue."
exit 1

fi

if [ -z "${PREFIX}" -a -z "${PEER}" ]; then
log warning msg "\nPREFIX variable missing from ${IFCONFIG}, assuming 24."
PREFIX=24
args="${args} ${IP}/${PREFIX}"

elif [ -n "${PREFIX}" -a -n "${PEER}" ]; then

log failure msg "\nPREFIX and PEER both specified in ${IFCONFIG}, cannot continue."
exit 1
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elif [ -n "${PREFIX}" 1; then
args="${args} ${IP}/${PREFIX}"

elif [ -n "${PEER}" ]1; then
args="${args} ${IP} peer ${PEER}"
fi

if [ -n "${BROADCAST}" ]; then
args="${args} broadcast ${BROADCAST}"

fi
case "${2}" in
up)
if [ "$(ip addr show ${1} 2>/dev/null | grep ${IP}/)" = "" ]; then
# Cosmetic output not needed for multiple services
if ! $(echo ${SERVICE} | grep -q " "); then
log info msg2 "\n" # Terminate the previous message
fi
log info msg "Adding IPv4 address ${IP} to the ${1} interface..."
ip addr add ${args} dev ${1}
evaluate retval
else
log warning msg "Cannot add IPv4 address ${IP} to ${1}. Already present."
fi
down)
if [ "$(ip addr show ${1} 2>/dev/null | grep ${IP}/)" !'= "" 1; then
log info msg "Removing IPv4 address ${IP} from the ${1} interface..."
ip addr del ${args} dev ${1}
evaluate retval
fi

if [ -n "${GATEWAY}" 1; then
# Only remove the gateway if there are no remaining ipv4 addresses
if [ "$(ip addr show ${1} 2>/dev/null | grep 'inet ')" != "" ], then
log info msg "Removing default gateway..."
ip route del default
evaluate retval
fi
fi
*)
echo "Usage: ${0} [interface] {up|down}"
exit 1

esac

# End /lib/services/ipv4-static

D.28. /lib/services/ipv4-static-route

#!/bin/sh
B
# Begin /lib/services/ipv4-static-route

#

# Description : IPV4 Static Route Script
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#

# Authors : Kevin P. Fleming - kpfleming@linuxfromscratch.org
# DJ Lucas - dj@linuxfromscratch.org

# Update : Bruce Dubbs - bdubbs@linuxfromscratch.org

#

# Version : LFS 7.0

#

BRI R R R R R R

. /lib/lsb/init-functions
. ${IFCONFIG}

case "${TYPE}" in
(II n | Ilnetworkll)
need ip=1
need gateway=1

r

("default")
need gateway=1
args="${args} default"
desc="default"

r

("hOSt")
need ip=1

r

("unreachable")
need ip=1
args="${args} unreachable"
desc="unreachable "

r

(*)
log failure msg "Unknown route type (${TYPE}) in ${IFCONFIG}, cannot continue."
exit 1

esac

if [ -n "${need ip}" ]; then
if [ -z "${IP}" 1; then
log failure msg "IP variable missing from ${IFCONFIG}, cannot continue."
exit 1
fi

if [ -z "${PREFIX}" ]; then
log failure msg "PREFIX variable missing from ${IFCONFIG}, cannot continue."
exit 1

fi

args="${args} ${IP}/${PREFIX}"
desc="${desc}${IP}/${PREFIX}"
fi

if [ -n "${need gateway}" 1; then
if [ -z "${GATEWAY}" 1; then
log failure msg "GATEWAY variable missing from ${IFCONFIG}, cannot continue."
exit 1
fi
args="${args} via ${GATEWAY}"
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fi

if [ -n "${SOURCE}" ]; then
args="${args} src ${SOURCE}"
fi

case "${2}" in
up)
log info msg "Adding '${desc}' route to the ${1} interface..."
ip route add ${args} dev ${1}
evaluate retval

r

down)
log info msg "Removing '${desc}' route from the ${1} interface..."

ip route del ${args} dev ${1}
evaluate retval
*)
echo "Usage: ${0} [interface] {up|down}"
exit 1

r

esac

# End /lib/services/ipv4-static-route
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IIpunoxkenue E. IlpaBuia
KOH(purypanuu Udev

B sTOM mpunoXeHUM [OJid COpaBKU NpuBedeHbl npaBuia Udev u3 udev-1fs-197-2.tar.bz2.
Hx ycTaHOBKaA NMPOU3BOOUTCA IO MHCTPyKUusAM u3 Paspmen 6.61, «Udev-197 (Extracted
from systemd-197)».

E.1. 55-1fs.rules

# /etc/udev/rules.d/55-1fs.rules: Rule definitions for LFS.

# Core kernel devices

# This causes the system clock to be set as soon as /dev/rtc becomes available.
SUBSYSTEM=="rtc", ACTION=="add", MODE="0644", RUN+="/etc/rc.d/init.d/setclock start"
KERNEL=="rtc", ACTION=="add", MODE="0644", RUN+="/etc/rc.d/init.d/setclock start"

# Comms devices

KERNEL=="ippp[0-9]*", GROUP="dialout"
KERNEL=="isdn[0-9]*", GROUP="dialout"
KERNEL=="isdnctrl[0-9]*", GROUP="dialout"
KERNEL=="dcbri[0-9]*", GROUP="dialout"
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ITpunoxenue F. JInnnen3uu LFS

OTa Kura BhITyCcKaeTcs nopn nuneH3uen Creative Commons Attribution-NonCommercial-
ShareAlike 2.0.

WHCTPYKIIUY OJI1 KOMIIBIOTEPA MOTYT OBITh U3BJIEYEHBl U3 KHUTHU ITof nuileH3uei MIT.

F.1. Creative Commons License

Creative Commons Legal Code
Attribution-NonCommercial-ShareAlike 2.0

3

BazxkHO

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

. "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.
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d. "Original Author" means the individual or entity who created the Work.

e. "Work" means the copyrightable work of authorship offered under the terms of this
License.

f. "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.

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.

. 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.

. 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).

. 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 Work, 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
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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 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.

c. 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.

d. 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.

e. 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.
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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.

f. 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 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.

. Termination

a. 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.

b. 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
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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.

8. Miscellaneous

a. 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.

b. 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.

c. 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.

d. 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.

e. 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.

1 BaxxHo

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.org/.

F.2. The MIT License
Copyright © 1999-2013 Gerard Beekmans
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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 1IS", WITHOUT WARRANTY OF ANY
KIND, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS
BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN
ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN
CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE.
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man: 190, 192
mandb: 190, 192
manpath: 190, 192
mapscrn: 183, 184
mcookie: 123, 125
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mdb5sum: 138, 141
mdate-sh: 161, 162
mesg: 195, 196
missing: 161, 162
mkdir: 138, 141
mke2fs: 131, 133
mkfifo: 138, 141
mkfs: 123, 125
mkfs.bfs: 123, 125
mkfs.cramfs: 123, 125
mkfs.ext2: 131, 133
mkfs.ext3: 131, 133
mkfs.ext4: 131, 133
mkfs.ext4dev: 131, 133
mkfs.minix: 123, 125
mkinstalldirs: 161, 162
mklost+found: 131, 133
mknod: 138, 141
mkswap: 123, 125
mktemp: 138, 141

mk cmds: 131, 133
mmroff: 171, 172
modinfo: 186, 187
modprobe: 186, 187
more: 123, 125
mount: 123, 125
mountpoint: 123, 126
msgattrib: 169, 170
msgcat: 169, 170
msgcmp: 169, 170
msgcomm: 169, 170
msgconv: 169, 170
msgen: 169, 170
msgexec: 169, 170
msgfilter: 169, 170
msgfmt: 169, 170
msggrep: 169, 170
msginit: 169, 170
msgmerge: 169, 170
msgunfmt: 169, 170
msguniq: 169, 170
mtrace: 92, 97

mv: 138, 141

namei: 123, 126
ncurseswb-config: 120, 122
neqn: 171, 172
newgrp: 134, 136
newusers: 134, 136
ngettext: 169, 170
nice: 138, 141



nl: 138, 141

nm: 104, 106
nohup: 138, 141
nologin: 134, 136
nproc: 138, 141
nroff: 171, 172
nscd: 92, 97

nstat: 181, 182
objcopy: 104, 106
objdump: 104, 106
od: 138, 141
oldfind: 165, 166
openvt: 183, 184
partx: 123, 126
passwd: 134, 136
paste: 138, 141
patch: 193, 193
pathchk: 138, 141
pcprofiledump: 92, 97
pdfroff: 171, 172
pdftexi2dvi: 198, 199
peekfd: 128, 128
perl: 156, 157
perl5.16.2: 156, 157
perlbug: 156, 157
perldoc: 156, 158
perlivp: 156, 158
perlthanks: 156, 158
pfbtops: 171, 172
pg: 123, 126
pgawk: 164, 164
pgawk-4.0.2: 164, 164
pgrep: 129, 130

pic: 171, 172
pic2graph: 171, 172
piconv: 156, 158
pidof: 195, 196
ping: 154, 155
ping6: 154, 155
pinky: 138, 141
pivot root: 123, 126
pkg-config: 119, 119
pkill: 129, 130
pl2pm: 156, 158
pldd: 92, 97

pmap: 129, 130
pod2html: 156, 158
pod2latex: 156, 158
pod2man: 156, 158
pod2texi: 198, 199
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pod2text: 156, 158
pod2usage: 156, 158
podchecker: 156, 158
podselect: 156, 158
post-grohtml: 171, 173
poweroff: 195, 196
pr: 138, 141
pre-grohtml: 171, 173
preconv: 171, 173
printenv: 138, 141
printf: 138, 141
prlimit: 123, 126
prove: 156, 158
prtstat: 128, 128

ps: 129, 130

psed: 156, 158
psfaddtable: 183, 184
psfgettable: 183, 184
psfstriptable: 183, 184
psfxtable: 183, 185
pstree: 128, 128
pstree.x11: 128, 128
pstruct: 156, 158
ptar: 156, 158
ptardiff: 156, 158
ptargrep: 156, 158
ptx: 138, 141

pt chown: 92, 98
pwcat: 164, 164
pwck: 134, 136
pwconv: 134, 136
pwd: 138, 141

pwdx: 129, 130
pwunconv: 134, 136
py-compile: 161, 162
ranlib: 104, 106

raw: 123, 126

rcp: 154, 155
readelf: 104, 106
readlink: 138, 141
readprofile: 123, 126
realpath: 138, 141
reboot: 195, 196
recode-sr-latin: 169, 170
refer: 171, 173
rename: 123, 126
renice: 123, 126
reset: 120, 122
resize2fs: 131, 133
resizepart: 123, 126



rev: 123, 126
rexec: 154, 155
rlogin: 154, 155
rm: 138, 141
rmdir: 138, 141
rmmod: 186, 187
rmt: 197, 197
roff2dvi: 171, 173
roff2html: 171, 173
roff2pdf: 171, 173
roff2ps: 171, 173
roff2text: 171, 173
roff2x: 171, 173
routef: 181, 182
routel: 181, 182
rpcgen: 92, 98
rsh: 154, 155
rtacct: 181, 182
rtcwake: 123, 126
rtmon: 181, 182
rtpr: 181, 182
rtstat: 181, 182
runcon: 138, 141
runlevel: 195, 196
runtest: 56, 56
rview: 202, 204
rvim: 202, 204
s2p: 156, 158
script: 123, 126

scriptreplay: 123, 126

scsi id: 200, 201
sdiff: 163, 163
sed: 116, 116
seq: 138, 142
setarch: 123, 126
setfont: 183, 185

setkeycodes: 183, 185

setleds: 183, 185

setmetamode: 183, 185

setsid: 123, 126
setterm: 123, 126
sfdisk: 123, 126
sg: 134, 136

sh: 150, 151
shalsum: 138, 142
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showconsolefont: 183, 185
showkey: 183, 185
shred: 138, 142
shuf: 138, 142
shutdown: 195, 196
size: 104, 106
slabtop: 129, 130
sleep: 138, 142

sln: 92, 98

soelim: 171, 173
sort: 138, 142
sotruss: 92, 98
splain: 156, 158
split: 138, 142
sprof: 92, 98

ss: 181, 182

stat: 138, 142
stdbuf: 138, 142
strings: 104, 106
strip: 104, 106
stty: 138, 142

su: 134, 137
sulogin: 195, 196
sum: 138, 142
swaplabel: 123, 126
swapoff: 123, 126
swapon: 123, 126
switch root: 123, 126
symlink-tree: 161, 162
sync: 138, 142
sysctl: 129, 130
syslogd: 194, 194
tabs: 120, 122

tac: 138, 142

tail: 138, 142

tailf: 123, 126

talk: 154, 155

tar: 197, 197
taskset: 123, 126
thl: 171, 173

tc: 181, 182

tclsh: 52, 53
tclsh8.6: 52, 53
tee: 138, 142
telinit: 195, 196

sha224sum: 138, 142
sha256sum: 138, 142
sha384sum: 138, 142
shab12sum: 138, 142
shasum: 156, 158

telnet: 154, 155
test: 138, 142
testgdbm: 153, 153
texi2dvi: 198, 199
texi2pdf: 198, 199
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texi2any: 198, 199
texindex: 198, 199
tfmtodit: 171, 173
tftp: 154, 155

tic: 120, 122
timeout: 138, 142
tload: 129, 130

toe: 120, 122

top: 129, 130

touch: 138, 142
tput: 120, 122

tr: 138, 142
traceroute: 154, 155
troff: 171, 173

true: 138, 142
truncate: 138, 142
tset: 120, 122

tsort: 138, 142

tty: 138, 142
tune2fs: 131, 133
tunelp: 123, 126
tzselect: 92, 98
udevadm: 200, 201
udevd: 200, 201

ul: 123, 126
umount: 123, 126
uname: 138, 142
uncompress: 179, 179
unexpand: 138, 142
unicode start: 183, 185
unicode stop: 183, 185
uniq: 138, 142
unlink: 138, 142
unlzma: 174, 175
unshare: 123, 126
unxz: 174, 175
updatedb: 165, 166
uptime: 129, 130
useradd: 134, 137
userdel: 134, 137
usermod: 134, 137
users: 138, 143
utmpdump: 123, 126
uuidd: 123, 126
uuidgen: 123, 126
vdir: 138, 143

vi: 202, 204

view: 202, 204

vigr: 134, 137

vim: 202, 204
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vimdiff: 202, 204
vimtutor: 202, 204
vipw: 134, 137
vmstat: 129, 130
w: 129, 130

wall: 123, 127
watch: 129, 130
wc: 138, 143
wdctl: 123, 127
whatis: 190, 192
whereis: 123, 127
who: 138, 143
whoami: 138, 143
wipefs: 123, 127
x86 64: 123, 127
xargs: 165, 166
xgettext: 169, 170
xsubpp: 156, 158
xtrace: 92, 98
xxd: 202, 204

xz: 174, 175
xzcat: 174, 175
xzcmp: 174, 175
xzdec: 174, 175
xzdiff: 174, 175
xzegrep: 174, 175
xzfgrep: 174, 175
xzgrep: 174, 175
xzless: 174, 175
xzmore: 174, 175
yacc: 146, 146
yes: 138, 143
ylwrap: 161, 162
zcat: 179, 179
zcmp: 179, 179
zdiff: 179, 179
zdump: 92, 98
zegrep: 179, 179
zfgrep: 179, 179
zforce: 179, 179
zgrep: 179, 179
zic: 92, 98
zipdetails: 156, 158
zless: 179, 180
zmore: 179, 180
znew: 179, 180
zsoelim: 190, 192

Libraries
ld.so: 92, 98
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libanl: 92, 98
libasprintf: 169, 170
libbfd: 104, 106
libblkid: 123, 127
libBrokenLocale: 92, 98
libbsd-compat: 92, 98
libbz2*: 117, 118
libc: 92, 98

libcheck: 57, 57
libcidn: 92, 98

libcom err: 131, 133
libcrypt: 92, 98
libcurses: 120, 122
libdl: 92, 98

libe2p: 131, 133
libexpect-5.45: 54, 55
libext2fs: 131, 133
libfl.a: 167, 168
libform: 120, 122
libg: 92, 98

libgee*: 111, 115
libgcov: 111, 115
libgdbm: 153, 153
libgettextlib: 169, 170
libgettextpo: 169, 170
libgettextsrc: 169, 170
libgmp: 107, 108
libgmpxx: 107, 108
libgomp: 111, 115
libhistory: 148, 149
libiberty: 104, 106
libieee: 92, 98
libkmod: 186

libltdl: 152, 152
liblto_plugin*: 111, 115
liblzma*: 174, 175
libm: 92, 98

libmagic: 103, 103
libman: 190, 192
libmandb: 190, 192
libmcheck: 92, 98
libmemusage: 92, 98
libmenu: 120, 122
libmount: 123, 127
libmp: 107, 108
libmpc: 110, 110
libmpfr: 109, 109
libmudflap*: 111, 115
libncurses: 120, 122
libnsl: 92, 98
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libnss: 92, 98
libopcodes: 104, 106
libpanel: 120, 122
libpcprofile: 92, 98
libpipeline: 188
libprocps: 129, 130
libpthread: 92, 98
libquadmath*: 111, 115
libquota: 131, 133
libreadline: 148, 149
libresolv: 92, 99
librpcsvce: 92, 99
librt: 92, 99
libSegFault: 92, 98
libss: 131, 133
libssp*: 111, 115
libstdbuf.so: 138, 143
libstdc++: 111, 115
libsupc++: 111, 115
libtcl8.6.s0: 52, 53
libtclstub8.6.a: 52, 53
libthread db: 92, 99
libudev: 200, 201
libutil: 92, 99

libuuid: 123, 127
liby.a: 146, 146

libz: 102, 102
preloadable libintl: 169, 170

Scripts

checkfs: 218, 218
cleanfs: 218, 218
console: 218, 218
configuring: 223
functions: 218, 218
halt: 218, 218
hostname
configuring: 222
ifdown: 218, 218
ifup: 218, 218
localnet: 218, 218
/etc/hosts: 210
modules: 218, 218
mountfs: 218, 218
mountkernfs: 218, 218
network: 218, 218
/etc/hosts: 210
configuring: 207
rc: 218, 219
reboot: 218, 219
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sendsignals: 218, 219
setclock: 218, 219
configuring: 223
static: 218, 219
swap: 218, 219
sysctl: 218, 219
sysklogd: 218, 219
configuring: 226
template: 218, 219
udev: 218, 219
udev retry: 218, 219

Others

/boot/config-3.8.1: 235, 238
/boot/System.map-3.8.1: 235, 238

/dev/*: 80
/etc/fstab: 233
/etc/group: 87
/etc/hosts: 210
/etc/inittab: 221
/etc/inputrc: 231
/etc/ld.so.conf: 96
/etc/Ifs-release: 242
/etc/localtime: 94

/etc/modprobe.d/usb.conf: 237

/etc/nsswitch.conf: 94
/etc/passwd: 87
/etc/profile: 229
/etc/protocols: 144
/etc/resolv.conf: 210
/etc/services: 144
/etc/syslog.conf: 194
Jetc/udev: 200, 201
/etc/vimrc: 203

/usr/include/asm-generic/*.h: 89, 89
/usr/include/asm/*.h: 89, 89
/usr/include/drm/*.h: 89, 89
/usr/include/linux/*.h: 89, 89
/usr/include/mtd/*.h: 89, 89
/usr/include/rdma/*.h: 89, 89
fusr/include/scsi/*.h: 89, 89
/usr/include/sound/*.h: 89, 90
/usr/include/video/*.h: 89, 90
/usr/include/xen/*.h: 89, 90

/var/log/btmp: 87
/var/log/lastlog: 87
/var/log/wtmp: 87
/var/run/utmp: 87
man pages: 91, 91
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