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[Tpu nepeBoe ObLT TakXkKe UCIIONBb30BaH TeKcT nepeBona Linux From Scratch v4.0 lenuca Kanenuna, Huka
®ponosa u Anekca Kazankosa.

OTa KHUra OMHCHIBAET MPOIECC CO3AAHMS Linux CHCTEMBI ¢ HyJIs, HCTIONB3YS JIUIIb HCXOIHBIE KOJIBI HEOOXO0IUMOTO
IPOTrPaMMHOT0 00eceYeHusI.

IHocBsaenue

Ora KHHTa MOCBSINACTCS MOCH JIt0O0sIIeH 1 3a00TIINBO# x)eHe besepiu Bukmanc.

IIpoJor
IpeauciaoBue

51 nepernpoOoBal HECKOIBKO PA3IUYHBIX TUCTPHOYTHBOB Linux, HO s HUKOTIA HE OBLT IIOJTHOCTBIO JOBOJICH HU
OJJHUM U3 HUX. MHe He HPaBUJIOCh PACIIOIOKEHUE 3arpy30YHbIX CKPUNTOB. MHE He HPaBHIIOCh, KaK HEKOTOPHBIE
HPOrpaMMbI OBITH CKOH(QHUT'YPHUPOBAHEI 10 YMOTYaHHUIO. DTO MHE HOPSAAKOM HaI0eN0. B KOHIIe KOHIIOB 5 ITOHSLI,
YTO TOJBKO MOCTPOMB COOCTBEHHYIO CUCTEMY U3 HCXOIHHKOB, 51 Oy/1y JOBOJICH. S pelIni 0TKa3aThCs OT
UCIIOB30BAaHMS 3apaHee CKOMIIMINPOBAHBIX AKETOB U OT 3arpy304HOro JUCKa, KOTOPBIA MOT OBl yCTAHOBHUTH
OCHOBY cHcTeMBI. 51 Oy/Iy HCTOIB30BATh CBOIO HBIHEIIHIO cucTeMy Linux uist mocTpoeHust cebe HOBOIA.

Ota cymacOpoaHast unes Ka3aaach O4eHb CIIOKHOM T BOOOIIe HEBBIMONHIMOMK. Ho mociie pemenus psaa
np06neM, TaKHAX KaK 3aBUCHMOCTH UJIU OIIMOKH Ha dTare KOMITHJIALIMHU, MOSA HOBaA CaMOC60pHafI CucTeMa
oKazajach MOJHOCThIO paboTocnocoOHoi. S HazBan cBoto cucremy Linux From Scratch wmm, st kparkocru, LFS.
S Hajeroch, UTO BHI HE 3psI IPOBEIeTe BpeMsi, paboTtas Hax cBoeit coocTtBeHHOI LFS!

Jxepapn bukmanc
gerard@linuxfromscratch.org

Aynuropus

Komy 31a kHura 0Oyaer mHTepecHa

CymiecTByeT ps/ MPUIHH, IT0 KOTOPBIM 3Ta KHATa MOXKET MPEJCTaBIIATh MHTEpeC. | TaBHast MPUYMHA - yCTAaHOBKA
Linux cuctempl U3 HCXOAHUKOB. MHOTHE JIOH CIPOCAT: "3aueM MyYUThCS, BPYUHYIO codupas Linux cucremy "c
HyJs'", KOT/1a MOXHO CKauaTh ¥ YCTAHOBUTH FOTOBYIO?". DTO XOPOILIUl BOIPOC U MBI IOCTAPAEMCsl OTBETUTh Ha
HEro B 3TOM 4aCTU KHUTH.

Baxnas npuunHa cymectBoBanusi LFS - momous sioasm y3Hats paboty curemsl Linux u3nytpu. [loctpoenune LFS-
CHCTEMBbI TOMOTaeT M0Ka3aTh, YTO 3acTaBisfeT Linux paboTars, Kak pabOTaIOT € KOMIIOHEHTHI U KaK OHHU JIPYT OT
Jpyra 3aBUCAT. 1 HaKoHell, BEpOSITHO BayKHEE BCET0, OHO YUUT KaK HACTPOHUTh Linux mox cebs, B COOTBETCTBHUHU CO
CBOMMH BKYCaMH U TOTPEOHOCTSIMH.

OcnoBHoOe npenmyniecTBO LFS cocTonT B TOM, 4TO BBI HOMTy4daeTe OOJIbIIE KOHTPOIS Ha/l CHCTEMOH, HE MoJIarasch
Ha 4p0-1n60 pazpabotky. C LFS BbI onpenensiere cTpyKTypy CHCTEMBI M JUKTYETE €l CBOM YCJIOBHS, B YACTHOCTH
CTPYKTYpPY KaTaJoroB U 3arpy30uHble CKpUNTHI. Bl Takke yka3bIBaeTe Kak, KyJa U 3a4eM YCTaHABIUBAIOTCA
MPOTPaMMBI.

Jpyrum npeumymiectBoM LFS sBsieTcs BO3MOXKHOCTD CO3/1aTh HauboJiee KOMIaKTHYO cucteMy. [Ipu ycraHoBke
0OBIYHOTO TUCTPUOYTHBA, BMECTE C HUM, KaK PaBHJIO, YCTaHABIMBAETCS OOJIBIIOE KOINIECTBO IPOTPAMM,
KOTpOpHBIE BB HUKOT/Ia He OyzeTe ucrnonp30BaTh. OHM MPOCTO OyIyT 3aHUMATh MECTO Ha TUCKE (MM, BO3MOXKHO,
BpeMs [IEHTPAIFHOTO Tporieccopa). B To ke BpeMs He COCTaBHT Tpyna ycTaHOBUTH cucteMy LFS ma 100 Mb nucka.
Bawm kaxercs, 3To MHOT0? HekoTOpBIE IMOIb30BaTENN CMOTIIH CO3/IaTh BechbMa KoMmakTHyto LFS cucremy. Oun
coOpaiy cucteMy, MO3BOJISIONIYIO 3aIycKaTh BeO-cepBep Apache, koTopast 3aHnMana Bcero 8 Mb Ha nucke.
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JlanpHeiiee ype3aHue ee Mo3BOJUT COKPATUTh UCIIOIb3yeMoe MecTo 10 5 Mb. TlonpoOyiite cienath 3T0,
UCIIOJIb3Ysl OOBIUHBII JUCTPUOYTHUB.

M&1 MOXKeM CpaBHATH TUCTPUOYTHB Linux ¢ ramMOyprepom 3 3aKyCOYHOH - BEI HE 3Ha€TE TOYHO, 4To equre. LFS
JKE JaeeT BaM He raMOyprep, a PelenT ero NPUroTOBIEeHN. BHUMaTenbHO N3y4nB €ro, MOKHO yOpaTh HEHY KHBIC
MHTPUINEHTHI ¥ J0OAaBUTH CBOM 110 BKYyCy. Kak TOJIBKO BBI IOBOJIBHBI PELIEIITOM, MOKETE CMEJIO IPUCTYTIATh K
MPUTOTOBJICHUIO raMOyprepa. Bl MoxkeTe Takke BHIOpaTh CII0CO0 IMPUTOTOBIEHUS: OIKapUTh, CBAPUTH, 3aIIeUb
UJIH CHECTh CHIPBIM.

Taxoxe LFS M0>xHO cpaBHUTB ¢ 1OMOM. MBI JaeéM BaM TOJIBKO €T0 IUIaH, a CTPOUTH ero BaM. Pazymeercs, MOXHO
M3MEHSTH IUIaH TI0 X0y Jela.

HemanoBa)xHbIM IPEMMYIIECTBOM ITOCTPOCHHsI CBOEi Linux-cucremsl sBisieTcst Taioke 6e3onacHocTb. [Ipu
KOMITWJISILIAN M3 NCXOJHMUKOB BBl OTy9aeTe BO3ZMOKHOCTh ITPOBEPSITH BCE KOMIIOHEHTHI CHCTEMBI H, B CIIydac
HaJI00HOCTH, CTaBUTh NaT4u. Bam Oombiie HE MpUAETCS XKOaTh, TOKA KTO-TO BEIITYCTHT OMHAPHBIN ITaKeT,
YCTpaHSIONMH ABIPKY B OGe3omacHocTH. HeT rapanTiy, 4To HOBBIM MAaKeT aJeKBaTHO COOpaH W yCTpaHsIeT
poOJIeMy, €ClIi BBl CAaMOCTOSATENIFHO HE M3YUWIIM U HEe COOpalIi mard.

EcTp emie MHOrO IpHUMH, 110 KOTOPBIM Jy4iie codpars LFS, HacTonbKo MHOTO, YTO MX BCE 3]1€Ch IPOCTO HE
NpUBECTH. JTa 4acTh TOJIBKO Bepxyluka alicoepra. [Ipu ycranoBke LFS BbI noiimMere, uTo Bce cuia - B HHGOpMaLUK
1 3HAHHAX.

Komy 3Ta KHuUra OygeT HeHHTepecHa

31ech epeurcIeHbl HEKOTOPhbIE U3 IPUYHH, TI0 KOTOPEIM BaM, BO3MOKHO, HE CJI€yeT YUTaTh 3Ty KHUTY. Ecnu y
BaC HET JKeJIaHus coouparhb Linux ¢ HyJIs, TO, HABEPHOE, 3Ta KHHUTa He AJ1s Bac. Harre# 1ennbro ABisieTcst
[IOCTPOECHHE 3aKOHYEHOU U TOTOBOM K CUCTEMBI OCHOBHOI'O YPOBHs. Ecil BBl IPOCTO XOTUTE y3HATh, YTO
MIPOMCXOIUT MIPH 3arpy3Ke CHCTEMBI, TO MBI pekoMeHryeM nountaTh "From Power Up To Bash Prompt" HOWTO.
OTO0 PYKOBOJCTBO OIMCHIBAET MPOIIECC IOCTPOCHHUS TOJION CUCTEMBI, TIOZOOHOI HaIIel, HO CTaBUT Tiepes co0o0i
IeTTb CO3JIaHNE CUCTEMBI, CIOCOOHOM 3arpy3uThCs 10 KOMaHJHOH o0omoukn BASH.

[Tpu BEIOOpE 00BEKTA [Tl YTEHUS, SICHO OIIPEEIINTE CBOIO 1eb. Ecm BB X0TUTE TOCTpOUTH cBOO Linux cucremy,
n3ydas ee 1o X0y JieNa, TO 3Ta KHUTa JuIst Bac. Ecin ke Bama 11es1b cyry0o rmo3HaBaTenbHast, 1 Bbl HE TUIaHUpYeTe
cOo3/1aTh FOTOBYIO CHUCTEMY, TOTia BaM Jyuiie BeiOparth "From Power Up To Bash Prompt" HOWTO.

"From Power Up To Bash Prompt" HOWTO naxomutcs o aapecy http://axiom.anu.edu.au/~okeefe/p2b/ nnu na
caiire The Linux Documentation Project - http:/www.tldp.org/HOWTO/From-PowerUp-To-Bash-Prompt-
HOWTO.html.

IMpexnmocbliIku

Dra KHHTa MOIPa3yMEeBaeT, YTO Y BaC €CTh XOPOIIKE MO3HAHKS B 00JIACTH UCIIOJIB30BAHUS M YCTAHOBKH MTPOTPaMM
s Linux. Tlepen Hagamom moctpoenus Baireii LFS cucremsl, BaM ciieayer npouynrtath cienyromue HOWTO:

e Software-Building-HOWTO

OT0 HcyepnpIBaroiee pykoBoaAcTBO Mo ycraHoBke UNIX-0opHeHTHPOBaHBIX TAKETOB MPOrpaMM. DTO
HOWTO nocrynHo mo aapecy http://www.tldp.org/HOWTO/Software-Building-HOWTO.html.

e The Linux Users' Guide

3T0 pyKOBOJCTBO OMUCHIBAET UCIIOJIL30BAHUE PA3TMYHBIX LiNUX-MPOrpaMm U JOCTYIHO Ha
http://espc22 .murdoch.edu.au/~stewart/guide/guide.html.

e The Essential Pre-Reading Hint

910 CoBeThI IO LFS, HalmMCaHbI€ CICIUAJILHO IJI1 HOBUYKOB B MHUPC Linux. B ocHoBHOM COACPIKUT
CCBIJIKM Ha BHCITHUEC UCTOYHHKU I/IH(I)OpMaHI/II/I Ha pa3JIMYHbIC TEMBI. JTro0oit YCJIOBCK, CO6paBHIPIﬁCH
YCTaHOBUTH LFS, JOJDKCH IMMOHUMAaTh MHOTHE TEMBI U3 TIEPEYNCIICHHBIX B 9TOM JJOKYMCHTE. 9TOT JOKYMEHT

JIOCTYTIEH 110 aapecy http://www.linuxfromscratch.org/hints/downloads/files/essential_prereading.txt

Opranusanus
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DTa KHATa COCTOUT U3 CIEIYIONINX ABYX YacTei:

Yacts I - Berymiienue

UYacts | conepKuT HEKOTOPhIE BaXKHBIE CBEICHHUS O MPOLIECCe MHCTAJUISILIMKA U HEKOTOPYIO TOTIOJIHUTEIbHYIO
HHGPOPMALINIO O KHUTE (BEPCHIO, CITUCOK U3MCHEHHUH, 0J1aroapHOCTH, CIIUCKU PACCHUIKH U T. I1.).

Yacrs II - IloaroroBka k coopke

Yacts I onuceiBaeT NpUroToBIIeHUS K POLEcCy COOPKHU: co31aHKe pa3zesa, CKayuBaHUE ITAKETOB ¥ KOMITHIISILIHIO
BPEMEHHBIX CPE/CTB.

Yacrts III - Coopka cucrembr LFS

Yacrts 1l pykoBoxut coopkoii cuctemsl LFS: komnusinueid 1 ycTaHOBKOH BCEX MAKETOB 110 MOPSIKY, CO3JaHUEM
3arpy304HBIX CKPHIITOB M yCTAHOBKOM si/ipa. B pesynprare Oyzaer cozgana mpocrtas Linux-cuctemMa B KOTOPYIO BB
CMOXETe YCTaHOBUTH JOTIOTHUTEIbHbIE IPOrPaMMbI TEM CIIOCOOOM U TakKHue, KaK 3aXOTHTE.

Yacrs IV - IIpunoxenus

Yacts [V coctout u3 aByx npusoxenuil. [lepoe sBisercs anpaBUTHBIM CIIHCKOM BCEX YCTaHABIMBAEMBIX 110 XOIY
KHUTH MAKETOB - JUIsl OOJIBIIMHCTBA U3 HUX C OIIMCAHUEM U O(HULUATIBLHBIM PECYPCOM JUIS CKaUUBaHUS, UX
COJICp’KaHMEM U 3aBHCHMOCTSIMH YCTaHOBKH. BTOpoe npuiokeHue SBISETCS CIIUCKOM BCEX YCTaHABIMBAEMBIX
mporpaMM U OMOIHOTEK B aj(aBUTHOM MOPSAKE VIS TOTO, YTOOBI BBl CMOTIIHN OBICTPO HANTH MAaKeT, COICeP KALITHA
porpamMMy Wir OMOIHOTEKY.

(bonpmras yacts nepBoro npritoxkeHus cojepxutes B Yactsx 11 u 111 kauru. 310 mpocTo pacmmpeHne KHATH, HO
MBI HajieeMcsl, YTO 3TO 00JIETYUT YTeHHE KHUTH. BaM He 00si3aTesibHO 00pamarcst K HepBOMY IPHIIOKEHHIO B
npolecce ycTaHOBKU. beroTHs Bepes n Hazaj 1o cTpaHULaM OyZIEeT IyCTHIM 3aHATHEM, OCOOCHHO €CIIH Bbl YNTAETE
MEYaTHYIO BEPCHUIO ITON KHUTH)

I. Yacrs I - Beryniienue
InaBa 1. Berymienue
Kak mbI Oynem padorarsb

Ms1 cobupaemcs cobpats Bamry LFS-cructemy, necnomp3ys panee yCTaHOBICHHBIN qucTpuOyTrB Linux ( Takod Kak
Debian, Mandrake, Red Hat unu SuSE). Ota cymecrtBytomas Linux cuctema (ocHOBa) OyIeT UCIIOIb30BaHA KaK
OTIpaBHAas TOYKa, IOTOMY YTO BaM OyAyT HEOOXOAMMBI HEKOTOPBIE MPOTrPaMMBI, TAKHE KaK KOMITHIITOD,
KOMITOHOBIIMK (JINHKEP) ¥ KOMaH/IHBII nHTEpIpuTaTop (1ent) it coopku cucteMbl. OOBIYHO BCE MEPEUNCIICHHBIE
Cpe/CTBa AOCTYIIHBI, €CJIU IIPHU YCTAHOBKE ANCTPUOYTHBA BBl OTMETHIIHN MyHKT "pa3padorka” ("development").

B naBe 3 BbI CHavana co3AauTe HOBBIM pa3aen Linux native u (GpaiioByr0 CHCTEMY, MECTO JJIsi KOMITHIIAIIUH U
ycranoBku LFS-cuctemsl. 3ateM B [11aBe 4 BbI CKavaeTe Bce HEOOXOJUMBIC MAaKeThl U matuu aas LFS-cucremsl u
COXpaHUTE UX B HOBOH (hailmoBoif cucTeme.

['naBa 5 onHMCHIBAaET yCTAHOBKY Psijia MAKETOB, KOTOPBIE COCTABST CPEeLy Pa3pabOTKH (MM MHCTPYMEHTAIbHBIC
CpPeZCTBa) C HOMOIIHNIO KOTOPBIX MBI cobepeM cucteMy B [1aBe 6. HekoTopsle U3 3THX ITAKETOB SIBISIOTCS
PEKYPCHUBHO 3aBUCHMBIMH - K IIPUMEPY, KOMITWIATOPY VI KOMIMJISIIAY HY>KEH KOMIHIISTOP.

[epBeiM nentom B ['naBe S mbl cobepem nHcTpyMeHTanbHble cpencta: Binutils u GCC. [Tporpammsl n3 3Tux
MaKeTOB Oy/yT CKOMIIOHOBAJIBI CTATHYECKH VISl TOT'O, YTOOBI 00ECIIeUNTh HE3aBUCUMOCTD ITPH MX MCIIOJIB30BAHUH
0T 0CHOBHOI1 cuctemsl. [Tocne aToro mbl codepem Glibe, 6udnmuorexy C. Glibc Oyzaer ckommuiupoBaHa ¢
UCIIONIb30BaHUEM CPEJICTB, COOpaHbIX paHee. 3aTeM Mbl cobepeM cpeacTBa cHoBa. Ha aTot pa3 Hamm cpencraa
OyIyT TMHAMHYECKH CKOMIIOHOBAHBI C HCIIOJIB30BaHNEM TOJBKO uTO coOpanHoii Glibc. Bee ocTanpHbIe makeTs! n3
['naBel 5 6611y T COOpaHBI C UCTIOIB30BAHUEM HOBBIX CPEJCTB M JMHAMUYIECKH CKOMIIOHOBAHBI C UCIIOJIb30BAaHUEM
HOBOH He3aBHCUMOH OT ocHOBHOM cucteMsl Glibe. Kornma mMel Bce caenaeM, nanpHeHmmH nporecce ycraHoBku LFS
He Oyzet Gosee 3aBHCETh OT OCHOBHOTO ANCTPUOYTHBA U 3aIyIIEHOTO Apa.

Bel Moxere mogymats: "9T0 Oonblias pabora, moyeMy HaM HaJlo 00s3aTesIbHO HE 3aBUCETh OT OCHOBHOTO
muctpubyTnBa?". TexHnueckoe onMcaHue OTBETa Ha 3TOT BOIIPOC COJAEPIKUTCS B caMOM Hauase ['11aBwl 5, BKIrouast
OIMCaHUE Pa3HUIIBI MEXKAY CTATUYECKH U TUHAMHYECKA CKOMIIOHOBAHBIMH ITPOrPaMMaMH.
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B 'maBe 6 Bamia cuctema LFS Obiner cobpana. C momoriuio mporpammsl chroot (change root) Mbl BoiiieM B
BUPTYQJIBHYIO Cpeay U 3amycTuM uHTeprnpurarop shell ¢ ucnonb3oBaHneM B KauecTBE KOPHEBOM JUPEKTOPUH
paszen LFS. DTo HaMHOTO TIpoIIIe Imepe3arpy3Ku 1 yKa3aHuH Ui siapa HCrois30Bath pasnen LFS B kauectBe
KopHeBoro. IToMnrmo 3T0r0, YTOOBI IIEpPE3arpy3UTCs, @ HE UCTIOIB30BaTh Chroot, HaIO CO31aTh HOITHOCTHIO
CIIOCOOHYIO K 3arpy3Ke CUCTEMY, YTO MBI €Ille He CAeNaIN K 3ToMy BpeMeHH. Ho riaBHO# npudanHON npu
UCTIONB30BaHUU chroot, BEI MOXETe NCII0JIb30BaTh OCHOBHYIO cucTeMy BO BpeMs cOopku LFS. TToka nner
KOMITWJISILIHSA, BBI MOYKeTe MpocTo nepexmtountest Ha Apyryto VC (Virtual Console) nim Ha X-b1 (rpaduyuecknit
cepBep) U MPOI0IDKUTh HOPMAILHOE UCIIOJIb30BaHIE KOMIIBIOTEPA.

B 3akinroueHye yCTaHOBKHM Mbl YCTAaHOBUM 3arpy304YHble CKpUNTHI B [11aBe 7, AAPO U 3arpy34HK Mbl YCTAHOBUM B
[naBe 8, al'naBa 9 COACPXUT HEKOTOPHIE MOMEHTBI, KOTOPHIEC MOTYT BaM ITOMOYb 110 OKOHYAaHUHU IMTPOYTCHUA KHUTH.
B KkoHIIE KOHIIOB BEI Oy/I€TE TOTOBHI ITE€PE3arpy3UTh KOMIBIOTED B Bally HOBYI0 LFS-cuctemy.

Oto obuiee onrcanue npornecca. bonee neranpHas HHGOPMAIHS COAEPKUTCS B COOTBETCTBYIOIINX TaBax U
OMHCAHMSIX MaKeToB. Eciiu 4TO-TO HE COBCEM SICHO ceidac, He BOJIHYHTECh, CO BPEMEHEM BhI BCE TIOMMETE.
[Moxamyiicra, npoutnte [1aBy 2 BHUMATEIBFHO, OHA CONEPKUT BAXHYIO HH(POPMALNIO, KOTOPYIO BBI IOJDKHBI
NPUHSATH K CBEICHUIO Tiepe]t paboroli ¢ [1aBoid 5 v mocnenyonMMu riiaBaMu.

COFJIaIIIEHI/IH, NCIOJIb3YEMBIC B KHUI'C

I[J'I}I 00JIerYeHuUs TIOHUMAHUS KHHUTH, O3BHAKOMBTECH C HEKOTOPBIMHU COITAIICHUSIMU, KOTOPBIE 6yZ[yT B HEH
HCIIOJIb30BAHbI:
./configure --prefix=/usr

Teker Takoro opmara npegHa3HaueH il HA0Opa B KOMaH/IHOW CTPOKE B TOYHOCTH KaK Ha
9KpaHe, IOMUMO CIIy4aeB., KOrla JaHbl Apyrue ykazaHus. Takke OH UCIIOJIb3YeTCs B
MOSICHUTEJBHBIX pa3zienax i NOSICHEHUs: KOMaH/bl, O KOTOPOU UJET peyb.

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

Teker Takoro ¢popmara (MOHOIIMPHBIN) ITOKA3BIBAET BEIBOA HA SKPaH, KaK PE3yIbTaT BHITOTHECHHS
Kakoii-mrbo komaHel. Takke OH HCIONMB3YETCs Ul YKa3aHHs MeHH (haiina, HarpuMep
/etc/1d.so.conf.

Buwioenenue

Texct Takoro Q)opMaTa MMeeT HECKOJBKO Ha3HAaueHM B KHure. B OCHOBHOM, OH HCIOJIb3YCTCA
AT TOAYCPKUBAHNA HanboJiee Ba)KHBIX MOMEHTOB U JJIsL IPUMEPOB.

http:/www.linuxfromscratch.org/

Teker Takoro ¢opmMara HCHOIB3YETCs U CCIUIOK KaK BHYTPH KHUTH, TaK U HA BHEIIHHE PECYPCHI
- PYKOBOJICTBA, CAlThl, MECTa AJISl CKAUNBAHMUS.

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

Takoil pa3aen UCHosb3yeTcsi, B OCHOBHOM JJI0s1 co3aHus (aiinoB koHpurypanuu. [lepsas
KOMaH/Ia TOBOPHUT CHcTeMe co3aaTh daitn $LFS/etc/group, Hamomnnsst ero crpoukamu 10 EOF. B
KOMaH/THOM CTPOKE 3Ta CEKLUs [IeYaTaeTcsi B TOYHOCTH KaK Ha DKpaHe.

Bepcust kuuru

3ro Bepcus 5.0 kauru Linux From Scratch, natuposanas 5-m Host0pst 2003 1. Ecinm aTol KHHTE O0IIBIE IBYX
MecsIeB, To 0oJiee HOBast M yJIydIIeHas: BEPCHs, BO3SMOXKHO, Y)K€ €CTh Ha OJTHOM M3 3€pKa U3 CIIUCKA Ha

http://www.linuxfromscratch.org/.
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Pecypchl
YABO

Ecmu B mporecce moctpoenns Bameit cuctembl LFS BeI 00Hapysxmnn omuOKy, y Bac BOSHUKIIN BOIIPOCHI, HITH BEI
CUMTaeTe, 9TO B KHUTY BKpajach Olle4aTka, TO IPOCMOTPHUTE B mepByto odepeap Hamu YABO (YAcTo 3amaBaembie

BOmpocsr) Ha http://www.linuxfromscratch.org/faq/.
IRC

MmuoxecTtBo dneHoB coobmectBa LFS ncnons3yror IRC cepsep coobmectsa. [lepen TeM kak HCIIOIB30BaTh STOT
BuJ nojaaepkku, nposepsTe LFS HABO u apXuBBI CIICKOB pacchUIKA. Bo3MO0XKHO, Ha Balll BOIIPOC YK€ €CTh OTBET.
Br1 cmoxere Haiiti Ham IRC cepep Ha irc.linuxfromscratch.org, mopt 6667. Kanan noanep>xkn Ha3bIBaeTCs
#LFS-support.

Cnucku paccblUIKU

Ha linuxfromscratch.org ectb HECKOJIIBKO CIIUCKOB PaCCHUTKH, HCITONB3yEeMBIX paspadorunkamu mpoekta LFS. Dtn
CIIUCKH BKITFOYAIOT, TOMUMO IPOYETO, CIIHCOK pa3pabOTYHMKOB U CIIUCOK MOICPKKH.

3a uHpOpMaLHUEi 0 TOCTYIMHBIX CIIUCKAX PACCHUIKH, ITOIIMUCKH HA HUX, TPOCMOTPA X apXHUBOB U T.II. 3aTJITHUTE HA
http://www linuxfromscratch.org/mail.html.

Cepsep HOBoCTEl

Bce cnmicku paccwuiku ¢ linuxfromscratch.org Taxke noctynnsl B Buge NNTP cepsepa. Bee cooOmienus
OTIIPABJICHHBIC B CIIMCKH PACCHIJIKA KOIMUPYIOTCA B COOTBETCTBYIOIYIOTPYIIITY HOBOCTEH.
CepBep HOBOCTEH IOCTYIIEH 10 aapecy news.linuxfromscratch.org.

3epkaJia caiita

ITpoext LFS umeer psaz 3epkan B cetn. CIMCOK 3epKajl MOKHO YBUAETH Ha http://www.linuxfromscratch.org/.

KonTakTHas undgopmanus

[Toxamyiicra, HanpaBJsITE BCE BAIllM BONPOCH! M KOMMEHTapUH B CIIMCKU pacchuiku LFS (cM. Beimre).
Ho ecnu BBI X0THTE 00paTuThes MuHO K /kepapay bukmancy, To nmumute Ha gerard@linuxfromscratch.org.

InaBa 2. Baxxnas ungopmanus
O SLFS

IMoxanyiicTa, BHUMaTEIFHO IPOYNTANTE STOT pa3iell. B 3Toi KHUTE OyAeT 9acTo MCIIONIF30BaThCs IEpEMEHHAS
LFS. $LFS nomxHo OyzeT Bcerga 3aMeHAThCs Ha JUPEKTOPUIO IPHMOHTHPOBAHOTO pasjiesna st Oy IyIei CHCTEeMBbI
LFS. O Tom, Kak co3aaTh Tako# paszen, Oyaet moapooHo Hanwcano B [naee 3. K mpumepy, mycts pazaen LFS
OyZeT MOHTHPOBAH Ha /mnt/Ifs.

Koraa Bac mompocsT BEINOJIHUTE KOMaHJY ./configure --prefix=SLFS/tools, BaM CJ€IyeT BBIMOIHUTS ./configure --
prefix=/mnt/Ifs/tools.

BaxxHo Bcerzia UCIosIb30BaTh e NoA00HBIM 00pa3oM: B KOMaHHOM CTPOKE MM B CO37aBaeMbIX (aiiiax.

Ho MoxHO o6Jierduts 3a1a4y, 3a1aB nepeMeHHyto okpysxenuns LFS. Takum oopazom $LFS Oyner aBromaTuyecku
BOCTIPHHAMATBCS CUCTeMOH kKak /mnt/lfs. DTo mocTuraeTcss KoMaHIOM:

export LFS=/mnt/Ifs

Temeps, KOTa Bac MPOCAT BBITOIHUTE KOMAHIY ./configure --prefix=$LFS/tools, BAaM HaJI0 HA0paTh e¢ Kak ecTh. Bam
unHTepnpurarop cam 3ameHut "$LFS" Ha "/mnt/Ifs" korna Bel Haskmere Enter mociie BBOga KOMaH bl

O SBU
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MHorue JroI4 XOTSIT 3apaHee 3HaTh. CKOJIBKO 3aiiMeT cOOpKa M yCTaHOBKa TOTO MM nHoro nakera. Ho "Linux from
Scratch" coOupaercst Ha pa3HbIX CHCTEMaX. U HEBO3MOXKHO TOUHO YKa3aTh 3TOT OTPE30K BPEMEHHU: CaMblil OOJIBIION
makeT (Glibc) MoxxeT cobpatbest MeHee deM 3a 20 MUHYT Ha OBICTPOI CHCTEMe, HO MOXET COOMpaThcs 1 OoIbIIe
Tpex AHEl Ha MeIIeHHOH. B cBA3M C 3TMM MBI PEIINIIN HCIONIb30BaTh I YKa3aHHU BPEMEHN COOPKH M yCTaHOBKH
nakera SBU (Static Binutils Unit) - BpeMsl craTHdeckoil COOPKH M yCTaHOBKH rakeTa Binutils.

3TO MCHONB3YeTCs CAESAYIOINM 00pa3oM: TIEPBBIM TAKETOM, KOTOPBI HaM Halo OyaeT coOpaTh B 3TOH KHHTE,
SIBJISIETCSI CTATHUECKH CKOMIIOHOBaHKIH Binutils B ['nae 5, u Bpemst ero koMnuiisinuu 6epercs 3a "Static Binutils
Unit" wiu "SBU". Bpemst KOMOIISIMH BCEX APYTUX MAKETOB BBIPAYKACTCS Yepe3 ITY CAUHUILY.

K mpumepy, c6opka crarndecku ckomnoHoBaHoi Bepcunt GCC 3annmaet 4.4 SBUs. D10 3Ha4YHT, 4TO €CJIK Baleit
cucreme noHagoominock 10 MUHYT Ha cOOpKY cTaTHdeckoi Bepcuu Binutils, To coopka GCC 3aiimer 45 munyT. Kak
BEI YBHIIUTE, BpeMsi COOpKH OOJBITIHCTBA ITAKETOB MEHBIIIE YeM y Binutils.

[IprMuTe K CBECHHUIO, UTO €CJIM CHCTEMHBII KOMIIIIATOP Balllei OCHOBHOM cucTeMbl 6asupyercs Ha GCC-2, To
ykazanHbi SBU Oynier HeBepHBIM. DTO IPOUCXOUT 110 pUuKHe Toro, 4to SBU ocHOBaH Ha caMOM TepBOM U3
CKOMIIMJIMPOBAHBIX ITAKETOB, KOTOPHI coOpaH ¢ momoisio craporo GCC, a mpu cO0pKe OCTaIbHON YaCTH CHCTEMBI
oyner ucnonbzoBatbess GCC-3.3.1 koTopsrit paboTaet Ha 30% MeIeHHEE.

Taxoxke SBU Henb3s Oyaet ucronb3oBath Ha SMP-based mammuax. Eciu BeI siBIsieTeCh CUaCTIMBBIM 00JIa1aTelIeM
MHOTOITPOIIECCOPHOTO KOMITBIOTEPA, TO 3Ta eAHHHUIIA Oy1eT HETOYHOM.

O TecTupoBaHuM

MHorue U3 MakeToB HOJIEPKUBAIOT TECTUPOBAHUE. 3aIyCK €ro IS TOJIBKO YTO COOPaHHOTO makera Oynxer
XOpOIeH uieer, Tak Kak MOXKHO OyZET NMPOBEPUTH KOPPEKTHOCTh KOMITWIIALUH. TeCTHPOBaHUE COAEPIKUT
HECKOJIBKO TECTOB JUIsl IPOBEPKH (DYHKIIMOHATBHOCTH MaKeTa. ITO B KAKOH-TO Mepe MOXKET rapaHTHPOBATh MOJIHOE
OTCYTCTBHE OIMOOK (0aroB) B mporpamme.

HexkoTopsle TecTupoBanus Oojiee BayKHbI. 4eM npyrue. K nmpumepy, TecTupoBaHUE MAKETOB C OCHOBHBIMHU
cpencreamu -- GCC, Binutils u Glibe (6ubmmoreka C) -- KOTOpBIE HTPAIOT PEIIAIONIYIO POITH s 00mIei
¢dyaxmroHamsHOCTH cucTeMbl. Ho yuatute, uto Tectupoanne GCC u Glibc MoeT 3aHATh BecbMa
MIPOJIOJKUTEIEHOE BpeMs, 0COOEHHO Ha Me/IIIEHHOM 000pYZOBaHUH.

B nporiecce yTeHHs1 KHUTH BaM BCTPETATCS KOMaH/IbI 3aIlycKa Pa3M4HbIX TeCTOB. BaM pemars, CTOUT 1 HX
3aryckaTh Wi HeT. Kakaplid pa3 OyIyT MPUBOAUTCS apryMEHTHI 32 M IPOTHUB 3aITyCKa STHX KOMaH U UX B)KHOCTb
JUISL CHCTEMBI.

Ipumeuyanue: O6meit mpodremoit pu 3ammycke Tecto s Binutils 1 GCC sBnsieTcs 3amyck BHE
pseudo Tepmunana (PTY, s kpatkotn). CHMOTOMOM ee SBISIeTCS OONbII0e KOJTMYECTBO
HEy/a4HBIX TECTOB. DTO MOXET IIPOMCXOAMNTH [0 MHOTUM ITpnunHaM. Hanbomee
pacrmpocTpaHeHHas - Ballla OCHOBHAsI CHCTeMa He MMeeT KOPPEKTHO YCTAaHOBJICHHOM (ailioBoi
cucteMsl devpts. Mbl 6onee noapoOHo onuieM 570 B ['ase 5.

Kak npocurts 0 nomoiuu

Ecmu BRI cTONKHETECH € TIPOOIEMOI TIPH MCTIONIF30BaHIH ITOM KHHTH, U Ballla podiiemMa He OyIeT onrcaHa B
YABO (http://www.linuxfromscratch.org/faq), To muoxectBo mozeii B Internet Relay Chat (IRC) u B crimckax
pacchuTKd OyAyT pansl BaM moModb. O030p cruckoB pacchutki LFS BbI MoskeTe Haiitu B [1aBe 1 - Crinickn
paccbuiky. /IJist mosydeHus MOMOLIM B TUarHOCTUKE U YCTPaHEHHUH Ballel Mpo0OIeMbl BaM Halo OyleT AaTh
HanOosee MOJHYI0 HHPOPMAIHIO O HEl B CBOEM BOIIPOCE.

YT10 HE00X0AMMO yKA3ATh
ITomMuMoO KpaTKOTrO COOOIICHUS 00 OIMUOKe, HEe 320y IbTE MPUBECTH CIICIYIONIYI0 HHPOPMALIUIO:

*  BepcHs UCHOIB3yeMOW KHUTH (JUIst 3TOH - 5.0),

*  OCHOBHOU JUCTPUOYTHB €0 BEPCHIO,

*  MaKeT WIH pa3fell, C KOTOPbIMU Y BaC BO3HHUKIIU ITPOOJIEMBI,
e coobmeHue 00 omrbOKe MM CHMITTOMBI IPOOJIEMEI,

*  OTKJIOHSJIMCH JIM BBI OT IIAroOB, ONMMCAHBIX B KHHUTE.

(HMmeiiTe B BUILY, YTO €CJIM BBl CKaXKETE, YTO OTKIOHSUIUCH OT JICHCTBHM, OMMCAHBIX B KHUTE, TO 3TO HE 3HAUUT, UTO
BaM He moMoryT. Bee taku LFS - 3to BbIOOp. [IpOCTO 3TO MOMOXKET PEIIUTh Bally MpoodaeMy.)
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IIpo6aembl KOHpUTrypanuu

Ecnu 4ro-To monuto He Tak Ipy BBIIOJIHEHWH CKpHIITa configure, To mocMoTpuTe B (aiite config.log. ITOT haiin
COJICPKUT OLINOKH, KOTOPHIE HE OBUTH BBIBEJCHBI Ha KpaH. BrmounTte nHpOpManuio u3 31oro ¢aiina B mpocs0y o
MOMOIIH.

IIpo6JsieMbl IPpU KOMITUJISIUH

I[J'Iﬂ TOro 4YTOOBI IOMOYb HAM HAWTH MNpUIUHY HpO6H€MLI, BA)XCH KaK BbIBOJ HA SKpPaHE, TaK U COACPIKAHUC
HEKOTOPBIX (l)aﬁHOB. BBIBO,H Ha 9KpaHE CKpuITa ./conﬁgure 1 KOMaHbI make COACPIKAT MHOT'O MOJIC3HOMI
HH(bOpMaHHI/I. He crour ciemno BKIIro4aTh B CBOE COO6H.[€HI/IC BECb BbIBOA, HO U HC CJICAYCT BKIIOYATh CJIIUIIIKOM
maio nHpopmaiuu. Huke nprBeieH BbIBOJ Ha 9KpaH KoMaHAbl make:

gee -DALIASPATH=\"/mnt/Ifs/usr/share/locale:.\"

-DLOCALEDIR=\"/mnt/Ifs/ust/share/locale\" -DLIBDIR=\"/mnt/Ifs/usr/lib\"

-DINCLUDEDIR=\"/mnt/lfs/usr/include\" -DHAVE CONFIG H -I. -I.

-g -02 -c getoptl.c

gee -g -02 -static -0 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'":

/Ifs/tmp/make-3.79.1/job.c:1565: undefined reference to "getloadavg'

collect2: Id returned 1 exit status

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

make[2]: Leaving directory ‘/Ifs/tmp/make-3.79.1'

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

make[1]: Leaving directory ‘/Ifs/tmp/make-3.79.1"

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

B sTOM cirydae GOIBIIMHCTBO JIFOEH BKIIOYAUT B COOOIIEHHIE CTPOKY:

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

M Bce UTO mocje Hee. Ho 3Toro HeocTaToyHo JUIsl pelieHus! Mpo0OIeMbl TIOTOMY, YTO 3TO TOJIBKO CKAXKET UTO Ymo-
Mo He TaK, HO He CKaXeT umo umenHo He Tak. B coobmenue ¢ npoocs00ii noMoub HE0OXOUMO BKIIIOUUTH BCIO
CEKIIMIO BBIBOJA, T.K. OHA COACPKHUT BBHITIOJIHCHHBIE KOMAHIBI M MX COOOIIEHHS 00 OImHnOKax.

B HHTepHETE €cTh OTINYHAS CTaThs O TOM, KaK Ha/l0 MPAaBUIBHO 33JaBaTh BOIPOCH!, HanncanHast Opukom C.
Paiimonniom. Ee moxHO HaiiTH Ha http://catb.org/~esr/fags/smart-questions.html. [IpodruTe 3Ty cTaThio U IPUMHUTE
K CBEJICHUIO ITPH 33/1aBaHUH BOIIPOCOB, TOT/IA BAIIM IIAHCHI OIYyYUTh TIOJIHBIN U KBATU(HUIIMPOBAHHBIA OTBET
3HAYNUTEIHHO BO3PACTYT.

IIpo0JieMbl IPHU TECTUPOBAHUH

MHorue nakethbl HOAJePKUBAIOT TECTUPOBAHKE, U MBI, B 3aBUCMOCTH OT €r0 BaKHOCTH, OYJIeM COBETOBAThH BaM
3amyckath uX. MIHOT1a MakeThl BBIIAIOT OIKOKK. Eciiu 3To ciyunnocs y Bac, To mocMoTpute ctpanudky LFS Wiki
Ha http://wiki.linuxfromscratch.org/, BO3M0XXHO, MBI YK€ HAIILIH CIIoco0 ee pemieHus. Eciu Mbl yike 3HaeM 0 Hei, TO
BaM HE CTOUT OECIIOKOUTCSI.

II. Yacrts 11 - IloaroroBka k coopke
I'naga 3. IloaroroBka HOBOIO pasaesia
Beryniienue

B sT0i#i r1aBE MBI TOATOTOBUM pa3zien Ut Hameil HoBoi LFS-cuctembr. MBI coznanum paszen, yCTaHOBHM
(haIToByIO CHCTEMY U TIPUMOHTHPYEM €e€.

Co3nanue HOBOIO pa3jaeJa

Jlnst coopku HOBO# Linux cucTeMbl HaMm OYZeT HYKHO HEKOTOPOE MECTO: MyCTOW pasjeln aucka. Eciu y Bac
TUGHUINAT CO CBOOOIHBEIM MECTOM, TO BBl MOKeTe, B IpuHIHIIE, coOpath LFS Ha TOM e pa3zene, rie yCTaHOBIICH
BaIll HBIHEITHUH TUCTPHOYTUB. . DTO HE peKOMEHIyeTCs Ui iepBoii yctaHoBkH LFS, HO ecnu y Bac maso
CBOOO/IHOT'O MECTa Ha ANCKE U BBl OUYEHb CMEJIbIi, TO IOCMOTPHUTE CIIPABKY Ha

http://www.linuxfromscratch.org/hints/downloads/files/Ifs next to existing_systems.txt.
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Jlns MUHUMaNbHOM CHCTEMBI HaM MOHAZo0uTCs pasaen okono 1.2 GB. DTo Mo3BOIUT COXPaHUTH BCE HCXOTHUKH U
apxuBbI U cOOpaTh Bce makeThl. Ho eciu BbI xoTHTE yeTaHOBUTH LFS B KauecTBe OCHOBHOM Linux CHCTEMBI, TO BaM,
BHIMIMO, TTOHAZO0SITCS JOTIOTHATEIFHBIE TIPOTPaMMBI M HaJlo OyaeT OoibIe MecTa, BO3MOKHO okoJo 2 mwiu 3 GB.
s Toro, 9T0OBI BaM Beer/ia xBaTaio mamsata RAM, Hemoxo 061 OBIIIO MCTIONB30BaTh HEOONBIION pa3/el AucKa
JUTSL CBOTIA (SWap space) -- 3TO MEeCTO OYET MCIOIB30BAThCS SAPOM JIJIS COXPAHEHUS PEIKO MCIIONB3YEMBIX TaHHBIX
W3 IAMSITH IS YBEJIMICHUS 00beMa TOCTYITHOW MaMSITH 3a CUET 3TOro pasena. CBOI MOXKET OBITh OJTHIM JUIS BCEX
Bammux cucteMm: LFS 1 ocHOBHOMH, Tak 4TO BaM HE Ha/I0 CO3/1aBaTh BTOPOI CBOI-pa3iell, €CIU Y BacC y>Ke €CTh OHH.
IIporpammsl AJist onepupoBaHus pa3aesiaMu, Takhe Kak cfdisk I fdisk, 3aITyCKAIOTCS C UMEHEM JTUCKa, Ha KOTOPOM
OyJIeT MPOM3BOAUTCS U3MEHEHHE. B KOUECTBE TTapaMeTpa -- K IpuMepy, /dev/hda mutst rimasaoro IDE mucka. Coznaiite
Linux native u cBon pa3zieisl B ciiydae HagoOHocTH. [loxkanyiicta, M3ydnte MaHyasbl 1O cfdisk M fdisk, €CITM BbI HE
3HaeTe, KaK UCIOIh30BaTh 3TH MPOTPaMMEI.

3armoMHHATE pacIIoIO’KEHHE BaIlIeT0 HOBOTO pa3zena -- YTO-TO HanoJo0ue hdaS. DTa KHUTA CCHUIAETCS Ha 3TOT
paznen kak Ha pazaen LFS. Eciu y Bac ecTh cBOI-pa3zes, TO 3alOHUTE U €ro pacnoiiokenue. OHO Ham
MOHAZO0UTCS ISt (pafina /etc/fstab.

Co3nanue daiiioBoi cucTeMbl HA HOBOM pasjeJie

Temeps y Hac ecTh IMyCTOH pa3fen U HaM HaJ0 cO37aTh Ha HeM (aiiioByro cuctemy. Hamboiee ucmomp3yeMoit
cucreMmoii B Linux sisisietcst second extended file system (ext2), HO coBpeMeHHBIE BRICOKOKAY€CTBEHHBIE KECTKHE
JIVICKH JIeNIAtoT Oosiee MOy ISIpHBIMH JKypHAIUpyeMble (paiiiioBble CUCTEMBI. 371ach MBI CO3aluM (aiIoByIo
CHCTEMBI ext2, HO MHCTPYKIMH T10 YCTAaHOBKE IPYTHX (aiIOBBIX CHCTEM MOKHO HAalTH Ha
http://www.linuxfromscratch.org/blfs/view/stable/postlfs/filesystems.html.

st co3nanums daiinoBoii cuctemsl ext2 B pazaene LFS Heo6XxoanMo BHIIONHUTE!

mke2fs /dev/xxx

3ameHnTe xxx Ha UM Baniero paszaena LFS (4ro-To Tuna hdas).

Ecnu BBI co3many HOBBIH CBOTI-pa3zies, TO BaM HEOOXOJMMO MHUIINAIM3UPOBATh U €T0 3aIyCKOM:

mkswap /dev/yyy

3aMeHnTE yyy Ha HMS BalIero CBOI-pa3zeda.

MoHTHpPOBaHHE HOBOI'O pa3jielia

Teneps, koraa Mbl co3naiiu (ailyIoByro cUCTEMY, HaM HaJI0 TIOJIyYHUTh IOCTYII K ee pasneiny. J{ns aroro Ham

HEOOXO0ANMO IPUMOHTHPOBATH €T0 U BEIOPATh TOUKY MOHTHPOBAHUA. B 3T0il KHuTe moxpasymMeBaeTcs, 4ro

(haiinoBast cucreMa MOHTHPOBAHA Ha /mnt/lfs, HO 3TO HE 0053aTEIBHO, IIOCTYNUTE KaK BaM OOJIbIIIE HPAaBUTCS.
Bribepute TOUKy MOHTHPOBaHHMS M CBSIXUTE €€ C IepeMeHHOo# okpyxenust LFS, st aToro 3amycrute:

export LFS=/mnt/Ifs

Teneprs HaM Ha/I0 CO3JaTh TOUKY MOHTHPOBaHUs ISl (aiiioBoi cuctembl LFS 3amyckom:

mkdir -p SLFS

mount /dev/xxx $LFS

3ameHuTe xxx Ha UM Bamero pasaena LFS.

Ecnu BBI pemmim nConbp30BaTh HECKONBKO pa3aenos 1t LFS (ogHy amst /, apyryro Ui /usr), IPUMOHTUPYITE UX
CIeIyrommM 00pa3om:

mkdir -p SLFS

mount /dev/xxx $LFS

mkdir SLFS/usr

mount /dev/yyy SLFS/usr

Camo co0oii, BaM HaZl0 3aMEHHUTH xxx U yyy Ha COOTBETCTBYIOILINE UMEHA Pa3/ielIoB.

Bawm Takxke Hamo yOeauTcs, YTO HOBBIH pa3/iesl He MPUMOHTHPOBAIICS ¢ OTPAaHUYCHUSAMH JOCTYMA (TaKHe ONIUH KaK
nosuid, nodev nnm noatime). Bbl MokeTe 3aIrycTUTh KOMaHIy mount O0€3 ITapaMeTpoB ISl TOTO, YTOOBI YBHIIETH C
KaKMMH OIIMSIMH IPUMOHTHpOBaJICS Ham pasnein. Eciu Bel yBuanTe nosuid, nodev uiam noatime, BaM Hago Oyzaer
HEePEMOHTUPOBATH pa3Jiell CHOBA.

Temneps y Hac ecTh MeCTO JJIsl padOTHI U MBI TOTOBBI K 3aKa4yKe MaKeTOB.

I'naa 4. MarepuaJnbl: IlakeTsl 1 maT4Yn
Berymienue

Janbie OyeT npuBe/ieH CIMCOK MAaKeTOB KOTOPBIE BaM Ha0 OyJeT ckadyath Juis cOOpKu npocteiieit Linux
CHCTEMBl. YKa3aHHbBIE BEPCHH SIBIISIOTCS BEPCHAMH, O KOTOPBIX MOYHO U38eCHHO, YTO OHH paboTaloT, ¥ 3Ta KHUTa
6azupyercs Ha HuX. Ecitit BBI He ABIIsIeTECh ONBITHBIM YCTaHOBIIMKOM LFS, MBI cTporo pekomeHayeM He
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HCHBITBIBATH HOBBIC BEPCHUU, TaK KaK KOMaH/IbI C60pKI/I JUIA HUX MOTYT OTJINYAaThCA. Taxoxe He PEKOMCHIAYETCA
UCIIOJIb30BaTh MOCJIEJHUE BEPCUH IIAKETOB M3-3a TOT'0, UTO €Ile HEM3BECHO KaKHe MPOoOJIeMbl MOXKET BBI3BATh X
yCTaHOBKA M KaKk OHH OyayT paboTaTh.

Bce ccplikm, 10 BO3SMOXKHOCTH, CCBUTAIOTCS HA CTPAHHUITY IpoekTa Ha http:/www.freshmeat.net/. CTpaHHUIIBI C
Freshmeat naror npocToit 1ocTyn Kk opUIHaNBEHBIM caiiTaM AJIsl CKaunBaHMs (CaiiTaM MPOEKTOB), CIIMCKAaM
pacceuikn, YABO, cnvickam u3MeHeHui U ap.

MBI He MO’KEM IapaHTHPOBaTh, YTO ITH aJIpeca JUls CKadyuBaHUs Oy/ayT Bce BpeMsl JOCTYIHBL B ciyuae oTcyTcTBUS
JIOCTYyTIA TI0 CCBUIKE B 3TOH KHHUTE, TONpo0yiiTe mouckars B google. Ecinu 9T0 He pemuT npobiieMbl, BBl MOXKETE
MPOKOHCYJITUPOBATHCS Ha CTPAHHMIIE errata 3TOi KHUTH 1o azapecy http:/linuxfromscratch.org/Ifs/print/ unu, 4ro
Jydlie, MornpoooBarh cKayaTh MaKeThl [0 CChbUTKaM U3 criucka Ha http:/linuxfromscratch.org/lfs/packages.html.
Bam Hazi0 coOXpaHUTh CKayaHHbIE IIAKeTHl ¥ ATYH TaK, YTOOBI OHU OBUTH JOCTYIHBI M3 TOUKH cOOpKH. Bam Taxke
OyzeT Hy)KHa JTUPEKTOPUS IJIs PaClaKOBKU NCXOJHUKOB U UX COOPKHU. B KHUre MBI HCTIOIB3yeM TUPEKTOPHUIO
$LFS/sources KaK MECTO JJIsI 3aITCH TapOOJIOB M IaT4ei U Kak pabodyro TUPEKTOPHUIO0. JTO TTO3BOJISIET CAETIaTh UX
JOCTYIHBIMH U3 paszfena LFS Ha BceM mpoTspkeHUH nporecca COOPKU CHCTEMBI.

Takum 006pa3oM BaM HaJI0 BHIITOJIHUTH (C IPpaBaMy #00t) CIEAYIONIYI0 KOMaH/1y Nepe/l CKauMBaHHEM:

mkdir $LFS/sources

U cxenaTb 3Ty IUPEKTOPUIO JOCTYITHOW JUTS 3aIliCH BalllIM HOPMaJIbHBIM ITOJIb30BaTelIeM (€Cii BBl He COOMpaeTecH
CKa4MBAaTh U3 IOJI 00f'a) KOMaH]IOM:

chmod a+wt SLFS/sources

Bce nmakeTsnl

CkauaiiTe niun MOJIYUUTE APYIUM CII0CO00M CJICAYIOIINEC TAKEThI:

Autoconf (2.57) - 792 KB:
http://freshmeat.net/projects/autoconf/

Automake (1.7.6) - 545 KB:
http://freshmeat.net/projects/automake/

Bash (2.05b) - 1,910 KB:
http:/freshmeat.net/projects/gnubash/

Binutils (2.14) - 10,666 KB:
http://freshmeat.net/projects/binutils/

Bison (1.875) - 796 KB:
http://freshmeat.net/projects/bison/

Bzip2 (1.0.2) - 650 KB:
http://freshmeat.net/projects/bzip2/

Coreutils (5.0) - 3,860 KB:
http://freshmeat.net/projects/coreutils/

DejaGnu (1.4.3) - 1,775 KB:
http://freshmeat.net/projects/dejagnu/

Diffutils (2.8.1) - 762 KB:
http://freshmeat.net/projects/diffutils/

E2fsprogs (1.34) - 3,003 KB:
http://freshmeat.net/projects/e2fsprogs/

Ed (0.2) - 182 KB:
http://freshmeat.net/projects/ed/

Expect (5.39.0) - 508 KB:
http://freshmeat.net/projects/expect/

File (4.04) - 338 KB: (*) See Note Below

Linux From Scratch 9


http://freshmeat.net/projects/expect/
http://freshmeat.net/projects/ed/
http://freshmeat.net/projects/e2fsprogs/
http://freshmeat.net/projects/diffutils/
http://freshmeat.net/projects/dejagnu/
http://freshmeat.net/projects/coreutils/
http://freshmeat.net/projects/bzip2/
http://freshmeat.net/projects/bison/
http://freshmeat.net/projects/binutils/
http://freshmeat.net/projects/gnubash/
http://freshmeat.net/projects/automake/
http://freshmeat.net/projects/autoconf/
http://linuxfromscratch.org/lfs/packages.html
http://linuxfromscratch.org/lfs/print/
http://www.freshmeat.net/

http://freshmeat.net/projects/file/

Findutils (4.1.20) - 760 KB:
http://freshmeat.net/projects/findutils/

Flex (2.5.4a) - 372 KB:
ftp://ftp.gnu.org/gnu/non-gnu/flex/

Gawk (3.1.3) - 1,596 KB:
http:/freshmeat.net/projects/gnuawk/

GCC (2.95.3)-9,618 KB:
http://freshmeat.net/projects/gcc/

GCC-core (3.3.1) - 10,969 KB:
http://freshmeat.net/projects/gcc/

GCC-g++(3.3.1)- 2,017 KB:
http://freshmeat.net/projects/gcc/

GCC-testsuite (3.3.1) - 1,033 KB:
http://freshmeat.net/projects/gcc/

Gettext (0.12.1) - 5,593 KB:
http://freshmeat.net/projects/gettext/

Glibe (2.3.2) - 13,064 KB:
http://freshmeat.net/projects/glibe/

Glibc-linuxthreads (2.3.2) - 211 KB:
http://freshmeat.net/projects/glibe/

Grep (2.5.1) - 545 KB:
http://freshmeat.net/projects/grep/

Groff (1.19) - 2,360 KB:
http://freshmeat.net/projects/groft/

Grub (0.93) - 870 KB:
ftp://alpha.gnu.org/pub/gnu/grub/

Gzip (1.3.5) - 324 KB:
ftp://alpha.gnu.org/gnu/gzip/

Inetutils (1.4.2) - 1,019 KB:
http://freshmeat.net/projects/inetutils/

Kbd (1.08) - 801 KB:
http://freshmeat.net/projects/kbd/

Less (381) - 259 KB:
http://freshmeat.net/projects/less/

LFS-Bootscripts (1.12) - 25 KB:
http://downloads.linuxfromscratch.org/Ifs-bootscripts-1.12.tar.bz2

Lfs-Utils (0.3) - 221 KB:
http://www linuxfromscratch.org/~winkie/downloads/Ifs-utils/

Libtool (1.5) - 2,751 KB:
http://freshmeat.net/projects/libtool/

Linux (2.4.22) - 28,837 KB:
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http://downloads.linuxfromscratch.org/lfs-bootscripts-1.12.tar.bz2
http://freshmeat.net/projects/less/
http://freshmeat.net/projects/kbd/
http://freshmeat.net/projects/inetutils/
ftp://alpha.gnu.org/gnu/gzip/
ftp://alpha.gnu.org/pub/gnu/grub/
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http://freshmeat.net/projects/linux/

M4 (1.4)-310 KB:
http://freshmeat.net/projects/gnum4/

Make (3.80) - 899 KB:
http://freshmeat.net/projects/gnumake

MAKEDEYV (1.7) - 8 KB:
http://downloads.linuxfromscratch.ore/MAKEDEV-1.7.bz2

Man (1.5m2) - 196 KB:
http://freshmeat.net/projects/man/

Man-pages (1.60) - 627 KB:
http://freshmeat.net/projects/man-pages/

Modutils (2.4.25) - 215 KB:
http://freshmeat.net/projects/modutils/

Necurses (5.3) - 2,019 KB:
http://freshmeat.net/projects/ncurses/

Net-tools (1.60) - 194 KB:
http://freshmeat.net/projects/net-tools/

Patch (2.5.4) - 182 KB:
http://freshmeat.net/projects/patch/

Perl (5.8.0) - 10,765 KB:
http://freshmeat.net/projects/perl/

Procinfo (18) - 24 KB:
http://freshmeat.net/projects/procinfo/

Procps (3.1.11) - 242 KB:
http://freshmeat.net/projects/procps/

Psmisc (21.3) - 259 KB:
http://freshmeat.net/projects/psmisc/

Sed (4.0.7) - 678 KB:
http://freshmeat.net/projects/sed/

Shadow (4.0.3) - 760 KB:
http://freshmeat.net/projects/shadow/

Sysklogd (1.4.1) - 80 KB:
http://freshmeat.net/projects/sysklogd/

Sysvinit (2.85) - 91 KB:
http://freshmeat.net/projects/sysvinit/

Tar (1.13.25) - 1,281 KB:
ftp://alpha.gnu.org/gnu/tar/

Tcl (8.4.4) - 3,292 KB:
http://freshmeat.net/projects/tcltk/

Texinfo (4.6) - 1,317 KB:
http://freshmeat.net/projects/texinfo/

Util-linux (2.12) - 1,814 KB:
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http://freshmeat.net/projects/util-linux/

Vim (6.2) - 3,193 KB:
http://freshmeat.net/projects/vim/

Zlib (1.1.4) - 144 KB:
http://freshmeat.net/projects/zlib/

Oo6uwmit pasmep makeros: 134 MB

Mpumeuanue: Daiin (4.04) MmoxkeT OBITH HEAOCTYIICH KOTIa BBI 3TO YnTaeTe. Ha rimaBHBIe MecTax
JUTS. CKaYMBaHUS YIAJSIOT cTapble Bepcuu makeToB. [loxkanyiicra, mocmotpute [Ipunoxenne A
JUTS TIOTyYeHUsT MHPOpMAIy 00 albTepHATHBHEIX aJipecax.

HeoOxoanMpbIe maTuu

ITomMuMo Becex IakeToB BaM OyAyT Hy)KHBI HEKOTOpBIE aTdi. OHM KOPPEKTUPYIOT HEKOTOPHIE OIINOKH B MAKETaX,
KOTOpBIE OBLIN OOHAPY’KEHBI, HIIH YIy4IIaloT ByHKIMOHAIBHOCTE. BaM OyyT Hy KHBI:

Bash Patch - 7 KB:
http://www.linuxfromscratch.org/patches/1fs/5.0/bash-2.05b-2.patch

Bison Attribute Patch - 2 KB:
http://www .linuxfromscratch.org/patches/Ifs/5.0/bison-1.875-attribute.patch

Coreutils Hostname Patch - 1 KB:
http://www.linuxfromscratch.org/patches/Ifs/5.0/coreutils-5.0-hostname-2.patch

Coreutils Uname Patch - 1 KB:
http://www.linuxfromscratch.org/patches/1fs/5.0/coreutils-5.0-uname.patch

Ed Mkstemp Patch - 1 KB:
http://www.linuxfromscratch.org/patches/lfs/5.0/ed-0.2-mkstemp.patch

Expect Spawn Patch - 6 KB:
http://www.linuxfromscratch.org/patches/l1fs/5.0/expect-5.39.0-spawn.patch

Gawk Libexecdir Patch - 1 KB:
http://www.linuxfromscratch.org/patches/Ifs/5.0/gawk-3.1.3-libexecdir.patch

GCC No-Fixincludes Patch - 1 KB:
http://www.linuxfromscratch.org/patches/Ifs/5.0/gce-3.3.1-no_fixincludes-2.patch

GCC Specs Patch - 10 KB:
http://www.linuxfromscratch.org/patches/Ifs/5.0/gec-3.3. 1-specs-2.patch

GCC Suppress-Libiberty Patch - 1 KB:
http://www .linuxfromscratch.org/patches/1fs/5.0/gcc-3.3.1-suppress-libiberty.patch

GCC-2 Patch - 16 KB:
http://www.linuxfromscratch.org/patches/Ifs/5.0/gec-2.95.3-2.patch

GCC-2 No-Fixincludes Patch - 1 KB:
http://www.linuxfromscratch.org/patches/1fs/5.0/gce-2.95.3-no-fixinc.patch

GCC-2 Return-Type Patch - 1 KB:
http://www.linuxfromscratch.org/patches/1fs/5.0/gcc-2.95.3-returntype-fix.patch

Glibc Sscanf Patch - 2 KB:
http://www.linuxfromscratch.org/patches/1fs/5.0/glibc-2.3.2-sscanf-1.patch
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http://www.linuxfromscratch.org/patches/lfs/5.0/glibc-2.3.2-sscanf-1.patch
http://www.linuxfromscratch.org/patches/lfs/5.0/gcc-2.95.3-returntype-fix.patch
http://www.linuxfromscratch.org/patches/lfs/5.0/gcc-2.95.3-no-fixinc.patch
http://www.linuxfromscratch.org/patches/lfs/5.0/gcc-2.95.3-2.patch
http://www.linuxfromscratch.org/patches/lfs/5.0/gcc-3.3.1-suppress-libiberty.patch
http://www.linuxfromscratch.org/patches/lfs/5.0/gcc-3.3.1-specs-2.patch
http://www.linuxfromscratch.org/patches/lfs/5.0/gcc-3.3.1-no_fixincludes-2.patch
http://www.linuxfromscratch.org/patches/lfs/5.0/gawk-3.1.3-libexecdir.patch
http://www.linuxfromscratch.org/patches/lfs/5.0/expect-5.39.0-spawn.patch
http://www.linuxfromscratch.org/patches/lfs/5.0/ed-0.2-mkstemp.patch
http://www.linuxfromscratch.org/patches/lfs/5.0/coreutils-5.0-uname.patch
http://www.linuxfromscratch.org/patches/lfs/5.0/coreutils-5.0-hostname-2.patch
http://www.linuxfromscratch.org/patches/lfs/5.0/bison-1.875-attribute.patch
http://www.linuxfromscratch.org/patches/lfs/5.0/bash-2.05b-2.patch
http://linux.yaroslavl.ru/docs/book/lfsbook/appendixa/appendixa.html
http://freshmeat.net/projects/zlib/
http://freshmeat.net/projects/vim/
http://freshmeat.net/projects/util-linux/

Grub Gee33 Patch - 1 KB:
http://www linuxfromscratch.org/patches/1fs/5.0/grub-0.93-gcc33-1.patch

Kbd More-Programs Patch - 1 KB:
http://www.linux fromscratch.org/patches/1fs/5.0/kbd-1.08-more-programs.patch

Man 80-Columns Patch - 1 KB:
http://www.linuxfromscratch.org/patches/Ifs/5.0/man-1.5m2-80cols.patch

Man Manpath Patch - 1 KB:
http://www.linuxfromscratch.org/patches/Ifs/5.0/man-1.5m2-manpath.patch

Man Pager Patch - 1 KB:
http://www.linuxfromscratch.org/patches/1fs/5.0/man-1.5m2-pager.patch

Necurses Etip Patch - 1 KB:
http://www .linuxfromscratch.org/patches/1fs/5.0/ncurses-5.3-etip-2.patch

Necurses Vsscanf Patch - 1 KB:
http://www.linuxfromscratch.org/patches/lIfs/5.0/ncurses-5.3-vsscanf.patch

Net-tools Mii-Tool-Gee33 Patch - 2 KB:
http://www.linuxfromscratch.org/patches/Ifs/5.0/net-tools-1.60-miitool-gcc33-1.patch

Perl Libc Patch - 1 KB:
http://www .linuxfromscratch.org/patches/1fs/5.0/perl-5.8.0-libc-3.patch

Procps Locale Patch - 1 KB:
http://www.linuxfromscratch.org/patches/1fs/5.0/procps-3.1.11-locale-fix.patch

Shadow Newgrp Patch - 1 KB:
http://www.linuxfromscratch.org/patches/Ifs/5.0/shadow-4.0.3-newgrp-fix.patch

Zl1ib Vsnprintf Patch - 10 KB:

http://www.linuxfromscratch.org/patches/1fs/5.0/zlib-1.1.4-vsnprintf.patch

Kpome HeoOX0MuMBIX aTyei eCTh elle JONOTHUTENbHBIE, KOTOpPBIe ObLTH co3nanbl coodmectBoM LFS. Bonpmas
4acTh U3 HUX YCTPAHICT MEIKUE MIPOOIEMBI WK 100aBIsIeT ()yHKIIMOHATBHOCTH HE TOCTYITHOW IO YMOITIaHUIO.
[Ipu xemaHuK BBI MOXKETE UX CKAYaTh CIIO CChUTKaM B 0a3e maHHBIX matdeil LFS Ha
http://www.linuxfromscratch.org/patches/ u BBIOpaTh JIt0ObIE JOMOTHUTENBHBIC MATYH JJIsI UCTIOTB30BAHHS.

I'naBa 5. IlocTpoeHue BpeMEHHOM CHCTEMBbI
Berymienue

B 27T0i1 rimaBe Mpl CKOMOMIMPYEM U YCTAHOBUM MHUHUMAJIBHYIO cucTeMy Linux. OTa cucteMa OyAeT NCIOIb30BaThCs
Ut mocTpoeHust koneuHoit LFS cucremsl B criemyromieii riase.

COopxka 3Toif MUHIMAIBHOW CUCTEMBI OYAET IPOXOIUTH B JBa dTala: CHadala Mbl coOepeM He3aBHUCSIIIE OT
OCHOBHOH CHCTEMEBI CPEJICTBA (KOMITWIATOP, acceMOJIep, KOMIIOHOBIIUK U OUOIHOTEKH), & TOTOM HUCIIOIb3yEM X
JUTSE COOPKH JIPYTHX CPEICTB.

Daiinbl, KOMIUIUPYEMbIE B 3TOM IIaBe, YCTAHABIMBAIOTCS B IMPEKTOPHIO SLFS/tools TS OT/AEIEHHS UX OT (aiiyios,
YCTaHABJIMBAEMBIX B CIICYIOIICH TIaBe. DTU MAKEThI IPOCTO BPEMEHHEIC, MBI HE OYIeM 3aCOPSATh MU HAIITY
koHeuHyto LFS cuctemy.

KitoueBbIM 17151 TOHUMaHUS paboThl Linux CUCTEMBI SBJISIETCS] 3HAHUE TOTO, KAKUE TIAKEThI UCTIONB3YIOTCS U IS
YEero OHM HYXKHBI cucTeme. 13 3Tux cooOpaskeHMi MBI JaeM KpaTKue COAep KaHUe U OMMCAHNE TTAKETOB IepeT
WHCTPYKIUSAMH TI0 UX YCTaHOBKE. JIJI1 KOPATKOTO OITUCAHUS TIPOTPaM, BXOSIINX B MAKeT, 00paTuTech K
Ipunoxennio A.

WHCcTpyKIIMH 110 cOOpKe MOpa3yMeBarOT, YTO BBl HCIOIB3yeTe HHTEPIPUTATOP KOMaHTHOH cTpokn bash. Takxke
CUYMTAETCS, YTO BBl YK€ PACIIAKOBAIN UCXOJIHUKH MEPEILTU C MOMOIIBI0 KOMaHbI cd B TUPEKTOPHIO C HUMU TIEpe]]
HCIIOIb30BaHUEM KOMaH]I.

HexkoTropele makeTsl HEOOXOAMMO MPOMATIYUTh TIEPE]] KOMIMIIALNEH, HO TOJIBKO KOTa 3TO HEOOXOAUMO JIJIst
peleHust TeX WIK HHBIX IpobieM. YacTo maTuu Hy>KHO MIPUMEHATH B 00enX I1aBax (3TOH U ciexyromueil), Ho
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http://www.linuxfromscratch.org/patches/lfs/5.0/zlib-1.1.4-vsnprintf.patch
http://www.linuxfromscratch.org/patches/lfs/5.0/shadow-4.0.3-newgrp-fix.patch
http://www.linuxfromscratch.org/patches/lfs/5.0/procps-3.1.11-locale-fix.patch
http://www.linuxfromscratch.org/patches/lfs/5.0/perl-5.8.0-libc-3.patch
http://www.linuxfromscratch.org/patches/lfs/5.0/net-tools-1.60-miitool-gcc33-1.patch
http://www.linuxfromscratch.org/patches/lfs/5.0/ncurses-5.3-vsscanf.patch
http://www.linuxfromscratch.org/patches/lfs/5.0/ncurses-5.3-etip-2.patch
http://www.linuxfromscratch.org/patches/lfs/5.0/man-1.5m2-pager.patch
http://www.linuxfromscratch.org/patches/lfs/5.0/man-1.5m2-manpath.patch
http://www.linuxfromscratch.org/patches/lfs/5.0/man-1.5m2-80cols.patch
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http://www.linuxfromscratch.org/patches/lfs/5.0/grub-0.93-gcc33-1.patch

HEKOTOpBIe HEOOXOUMBI TOJIBKO B OAHOM 13 r1aB. [lo3ToMy He 6ecrioKoiTeCh, €ciu He HaifieTe HHCTPYKITHIA 1o
HI'aJIO)KEHUIO HEKOTOPBIX CKayaHbIX M1aT4Yeil B 3TOM I1aBe.

B mporiecce ycTaHOBKM MHOTHX ITaK€TOB BBl YBUAUTE COOOIIEHIS O MPEIyNPESKICHUAX (Warning) Ha sKpaHe. OTo
HOPMAJIBHO M BBl MOXKETE HE 00paIaTh Ha HUX BHUMaHUs. Bce 4T0 OHM rOBOPSIT - BHUMaHUE, €CTh HETOYHOCTh, HO
He ommoOKa, B koje C mimu C++. DT0 n3-3a TOr0, YTO MEHSAIOTCS CTaHAAPTHI HA 536K C, @ HEKOTOPBIE MTAKETHI
HAaIMCaHbl B COOTBETCTBUH CO CTAPBIMU CTAHIAPTaMH, a 3TO HE MPEACTABIAET MPOOIIEMBI Il KOMIHIIITOPA.
Ecnu He ckazaHO 00paTHOE, TO BBl MOXKETE CIIOKOHHO YIAIUTh AUPEKTOPHU C UCXOAHUKAMH U (aiinamMu cOopku
[IAKETOB - B LIEIAX 9KOHOMHHU JUCKOBOI'O IIPOCTPAHCTBA.

Ilepen Tem Kak MPOJOIKUTH, yOEAUTECH, UTO NepeMeHHast okpykeHus LFS 3agana KOppeKTHO BHIOJIHEHUEM
KOMaH/Ibl:

echo SLFS

BrIBo ToMKeH yka3bIBaTh HAa TOUKY MOHTHpOBaHuUS pasfena LFS, Mbl ucnons3yeM /mnt/lfs B KaueCcTBE MPUMEpA.

TexHn4ecKHe MOMEHTBI

OTOT pa3nen npeaHa3HavueH Al O0bICHEHUS HEKOTOPHIX JIOTHUECKUX U TEXHUIECKUX MOMEHTOB PAIlHOHAIHLHOTO
Mmerona coopku. Huuero crpamsoro, eciy Bbl He IOMMETE BCE, YTO HAIKCAHO 3/1€Ch. bosblias 4acTh U3 HUX UMEeT
3HAYEHHE NPH BBITIOJIHEHUH COOPKHM KOHKPETHBIX ITAaKeTOB. BBl MOXeTe BEpHYTHCS CIOfa B JII000E BpeMsL.
OCHOBHO 11e71b10 [ J1aBbI S sIBJISETCS OATOTOBKA OKPYKEHHMs JUIS BX0J1a yepe3 chroot Jist co31aHus OJIHOLUEHHON
cucremsl B [nage 6. ITo xoxy ena Mbl cobepeM, HCIONIB3YsI OCHOBHYIO CHCTEMY, CAMOJIOCTaTOYHBIE CPECTBA. DTO
Oyzer cnenaHo I o0ecTieYeHHsI MUHUMAIBHOTO PUCKA M MAKCHMAIbHOW HE3aBUCHMOCTH OJJHOBPEMEHHO.
JpyrumMu cioBaMu, Mbl COOEpPEM UHCTPYMEHTHI JUIsi COOPKH CHCTEMBI.

Baxwuo: [lepen nanpHelniel paboToW BbI JOJDKHBI 3HATH HA3BaHHUE Balllel IIATHOPMBI, KOTOPOE
TaKXKe Ha3bIBaeTCs farget triplet. B HEKOTOPHIX citydasx target triplet MoxeT OBITh, K IPUMEPY:
i686-pc-linux-gnu. ITpocteiimM criocoooM omnpeesieH st Bamiero target triplet siBisiercst 3amyck
CKpHUITA config.guess, KOTOPBII COJEPKUTCS BO MHOTHX IakeTax. Pacnakyiiretap0oi ¢
ncxonHukamu Binutils, 3ammycTuTe CKpHIT ./config.guess M 3ATIOMHHATE BBIBO/I.

Bawm taxxe He00X0IMMO 3HATH UMSI OUHAMUUACKO20 KOMNOHOBWUKA TUTSl Balllel TIaT(OPMBI, €ro
TaKoKe HAa3bIBAIOT OUHUMUYECKUM 3a2PY34UKOM, HE CIIyTalTe ero Co CTaHIapTHBIM
KOMITOHOBIIMKOM /d u3 Binutils. /lnnamuuecknii KOMIIOHOBIIMK sBJsieTcst YacThio Glibe u cimyxut
JUTS TIOWCKA | 3arpy3KH OMOINOTEK, B KOTOPBIX HYXKIAETCS MporpamMma, OATOTOBKH IIPOTPaMMBI
K 3aIlyCKy U ee 3amycka. Kak npaBuio, AMHAMUYECKU KOMIIOHOBIIMK Ha3bIBaeTcst /d-linux.so.2.
Ha HexoTopsIX HE OYEeHBb pacIPOCTPaHEHHBIX IUTaT(OpMax OH Ha3bIBaeTcs /d.so. 1, a Ha
HekoTopeixand 64-pUTHBIX MIaT(GopMax - Mo Ipyromy. Brl MoxeTe ompenenuTs uMs
JMHAMHYECKOT0 KOMIOHOBIIMKA JUTS BalleH I1aT(opMbl, 3aTrisIHyB B AUPEKTOPHIO /lib Bamen
OCHOBHO¥ crcTeMbl. be30mmrOoYHbIM crtocoO0M MPOBEPKH CITyIaifHONH OMOITMOTEKH Ha Bamiel
OCHOBHOI CHCTEME SIBISCTCS 3aITyCK: 'readelf -1 <name of binary> | grep interpreter' ¥ IPOCMOTP BBIBOJA.

HexkoTopble TEXHUYECKHE MOMEHTBI KOTOPbIE TIO3BOJISIFOT MeToaM cOOpKH M3 [n1aBbl 5 paboTaTh:

e IIpuHIMIUAIBEHOE CXOJCTBO NEPEKPECTHON KOMITUIIALIUY, OCPEICTBOM YEr0 YCTAHOBJIEHHBIE CPEICTBA
paboTaroT C OTHUM MPEPUKCOM H TAKUM 00pa30oM UCIIONB3YIOT MaieHbKoe "BommreocTBo" GNU.

e OcropoXXHasi MaHUITYJISIIUS ITyTSIMU ITOUCKA OMOJIIMOTEK CTaHAAPTHBIM KOMITOHOBIIMKOM JUISI TOTO, YTOOBI
yOenuThest, YTO MPOrpaMMbl ObUIM CKOMIIOHOBAHBI C UCIIOJIB30BaHUEM BBHIOPaHHBIX HAMH OMOIMOTEK.

e OcropoxHasi MAaHUITYJISILUS Specs- HaliioM gee JUIs TIepeJadll KOMITMISITOPY HHpopManuu 00
HCTIONB3YEeMOM AMHAMHUYECKOM KOMITOHOBIIIUKE.

Binutils ycranasnuBatorcst nepssiMu otomy, yto GCC 1 Glibe BBITONHSIOT TECTHPOBaHKE acceMbiepa u
KOMIIOHOBIIHKA BO BPEMs 3aIlycKa ./configure IS ONPEIEICHHS TOTO, KAaKHe HACTPOUKH MPOrPaMMHOT0 obecredeH s
BBIOpaHbI WIIM OTKITIOYEHBI. ITO OYEeHb Ba)KHO Npu nepdoii peanuzannu. HeBepHo ckondurypuposansie GCC n
Glibc MoryT HcopTHTh Bce COOPKY CpPeNCTB U JUCTpUOYTUB OyaeT ¢ omubkamu. biaronapst TecTHpoBaHUIO Mbl
MO>KEM OIPAEIUTH 3TO CBOEBPEMEHHO.

Binutils ycranaBiauBaroT acceM0iep 1 KOMIOHOBIIMK B JIBa MECTA: /tools/bin U /tools/STARGET_TRIPLET/bin. TouHee,
CpencTBa B OHOM U3 JTUPEKTOPHUIl ABIISIOTCS IECTKUMH CCHUIKAMH Ha Apyrue. OueHb BaXKHBIM IS KOMIOHOBIIHKA
SBJIICTCS OPSANOK MOKcKa 61onuoTek. TouHyro HHGOPMAUIO 0 HEM MOYKHO ITOJYYHUTH OT 1d yKa3aB mapamerp --
verbose. K ipumepy: 'ld --verbose | grep SEARCH' MOK@)KET TEKYIIHE ITyTH ITOUCKA U MX MOPSIOK. BBl MOXkeTe yBHIETS,
Kakue (ailiibl CKOMIIOHOBaHBI C MMOMOIIBIO 1d IPY KOMIHJIALMA TPOTrPAMMBbI-ITYCTHILIKA U HCIIOB3Ys
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nepexrouarensb --verbose. K mpumepy: 'gcc dummy.c -Wi,--verbose 2>&1 | grep succeeded' Kakue (Qaiiibl ObLTH OTKPBITHI
yIAa4HO B IIPOLIECCE KOMIOHOBKHU.

CrnenmyromuM maketoM MbI yetaHoBUM GCC 1 B miporiecce paboTHI /configure BBl YBUANUTE, HAIIPUMEP:
checking what assembler to use... /tools/i686-pc-linux-gnu/bin/as
checking what linker to use... /tools/i686-pc-linux-gnu/bin/ld

OT0 BaXXKHO 110 MPHUYMNHAM, OITMCAHBIM BEIIIE. [ 3TO TakKe MOKa3bIBaeT, YTo CKpunT KoHpurypanmu GCC He nuiier B
qupekropusix $PATH kakue cpefcTBa UCOJIb30BaTh. TeM He MeHee, TeKYIHiA TPOIECC gee, HE UCIIONb3YET ATH
IyTH TIOMCKa. BBl MOXKeTe oIpesennTh, KaKol CTaHJapTHBIH KOMIOIHOBIIMK gec HCIIOJIB3YETCsI, 3aITyCKOM: 'gec -print-
prog-name=1d'. JleranpHas uHGOpMaLus MOTydaeTCst OT gee J00ABICHUEM MTapameTpa -v pu KoMnuisiuuy. Harpumep:
'gee -v dummy.c' TOK)KET MOJIHY0 HH(OPMALHIO O Mpenponeccope, KOMIMISTOpE U accemOuiepe, BKIFoUast Iy TH
MIOUCKA gec U APYTYIO HHPOPMALIHIO.

Crenyromum ycranasinBaeMbIM TaketoM Oyzer Glibe. Haubonee BaxxHbiMu 3aBicuMocTsMu coopku Glibe
SABIISTFOTCS] KOMITMIISITOP, CPENICTBA I OMHAPHBIX (paiiioB 1 3aroioBKu aapa. TKommunarop He mpeacTaBisieT
npo6uiembl, Glibe Beerna ucnonb3yet gee u3 aupekropun SPATH. bunaphbie cpeicTBa U 3aroJIoBKH siipa MOTYT
MPUBECTH K HEKOTOPBHIM TpobiemMam. [1oaToMy MBI HE PUCKYEM M MCHONIb3YyeM IEPEKII0UaTeIn KOHGUTYparuy 11
IpaBIILHOTO BeIOOpA. [Tocite 3amycka ./configure BBI MOJKETE IPOBEPUTH COAEPKUMOE (aiiia config.make B
JUPEKTOPUH glibe-build 171t oydeHus nHGopManuy. Bel ObizieTe NCIoib30BaTh HEKOTOBIE HHTEPECHBIE ITApaMETPBI,
TaKhe Kak CC="gcc -B/tools/bin/" KOTOPBIE ONPEACISIOT UCIIOJIb3YyEMBIE CPEJICTBA, A TAKXKe (QIIaru -nostdinc u -isystem
JUISL KOHTPOJIS 32 ITyTeM MOUCKA JUIsl KOMIIWIATOpa. DTH IapaMeTphl MOKa3bIBAIOT BaXKHbIH acriekT nakera Glibe: o
He 00s13aTeIbHO M0JIaraeTcsl Ha CPeACTBA 10 YMOJIYaHHIO.

ITocne ycranosku Glibc, MBI cO31aAMM HEKOTOPBIE YCTAHOBKH JIJISl TOTO, YTOOBI yOAUTHCS 9TO IMyTH I IOWCKA
COJIEpKAT TOIBKO AUPEKTOPHH B /tools . MBI yCTAHOBUM OTKOPPEKTHPOBAHHEIH 1d, B KOTOPOM OyIeT KECTKO yKa3aH
IyTh ITOWCKA B /tools/lib. 3a/1eM MBI HCIIPAaBUM Specs-(aill gee [UIs yKa3aHHUS HA HAII HOBBIN TUHAMHYECKUN
KOMITOHOBIIIHK B /tools/lib. DTOT MOCIEHNH IIar >KM3HEHHO BaXKEH JUTA Hallero npoiecca. Kak ykasaHo BbIIIe, ITyTh
K IMHAMUYECKOMY KOMIIOHOBIIMKY OY/AET KECTKO BIIUT B KaXKAbIH uctionHseMblit daiin ELF. Bl moxere
y6€IlI/ITI)C$I B 9TOB, 3aIyCTHB 'readelf -1 <name of binary> | grep interpreter'. biiarogapst ucrpanieHuo specs—(baﬁna gcc, MbI
yOeIMMCsI, YTO BCE MPOrPaMMbI U3 OCTaBIICiCs YacTh [1aBbl 5 OyIyT HCIOJIB30BATh HOBBIN TUHAMUYCCKHIA
KOMIIOJIOBIIIMK M3 /tools/lib.

Heo6xoauMocTh NCTIONB30BaHMSI HOBOTO TMHAMUYECKOTO KOMITOHOBIIMKA TAK)KE SBISIETCS IPUYMNHOM, TI0 KOTOPOH
MBI IpUMeHsieM Specs maTtd Ha BropoM 3tane coopku GCC. OmyckaHue 3Toro narda MpuBeaeT K TOMY, 9TO
nporpammbl GCC OyayT HCIIOJIB30BATh CUCTEMHBINA INHAMHUYECKUH KOMIIOHOBIINK M3 JUPEKTOPHH /lib OCHOBHOM
CHCTEMBI, a €T0 OyJeT 03HauaTh 3aBUCHMOCTb OT OCHOBHOM CHCTEMBI.

B xoze Broporo mara c6opku Binutils MbI OyzeM HCHONB30BaTh NEpEKIoYaTens --with-lib-path 1t KOHTPOIIS Ty TS
noncka 6udsmoTek 1y 1d. C 3TOro MOMeHTa BCe HAIllM CPEACTBa OyAyT caMo10CTaTOYHbIMU. OCTalbHBIC TAKEThI U3
[naBel S5 6yayTt codpansl ¢ HOBBIM Glibe U3 /tools.

[Tocnie Bxoaa B okpyxeHue chroot B [1aBe 6, MbI IEpBBIM Jieieo ycTaHOBUM Glibe 1o BBIIICOTUCAHBIM ITPUYHHAM.
Teneps Glibc Oyner ycTaHOBJICH B /ust, © MBI Oy/IeM HCIIOIB30BATh CPEACTBA IO YMOIYAHHUIO JJIs1 COOPKHU OCTAIBHBIX
naketoB u3 ['naBbl 6 1y LFS cuctemsr.

O cTaTnyeckoil KOMIIOHOBKE

MHorue mporpamMmabl BBITOIHSIOT, IOMUMO CBOEH OCHOBHO# 33/1a4i, 1 MHOTHE APYTHe Olepalui. DTO BKIOYAeT
pacmpeeneHue aMsITH, IOUCK AUPEKTOPUH, YeTeHHE U 3anuch (ailyioB, MAHUITYJISILIUK CO CTPOKAMH,
UCIIOJIb30BaHKeE A0I0HOB, apu(pMETHUECKHE OIEPALUE U MHOTOE JIpyroe. BMecTo Toro, 4To0bl BKIIOYATh BCE ITO
B niporpammy, GNU cuctema nojaepixuBaet npocteie GyHKImU B 6ubimorekax. CamMoil rliaBHOM U3 HUX SIBIISETCS
s Jiro6oi Linux cucremsl sBisercs Glibe.

Ectp 1Ba BapraHTa HCIOIB30BaHUS OMOINOTEYHBIX (QYHKIIMI: CTAaTHYECKH U TuHamudeckd. Korna nporpamma
CKOMIIOHOBaHa CTaTHYECKHU, KOJI UCIIOJIb3YEeMbIX (PYHKIMI BKIIFOYAETCS B [IPOrPaMMy U OHA CTAHOBUTCS Ooliee
rpomo3sakoi. Kornaa sxe nmporpaMma CKOMIHOHOBaHA AWHAMUYECKH, B IPOTPaMMy BKIIIOYAIOTCS TOJIBKO CChUIKA Ha
JUHAMHYECKUAN KOMIIOHOBIMK, UMsI OMOIHOTEKN 1 UMst QYHKIMH, B PE3YJIbTATE MBI II0JIy4aeM 0oJiee MaJeHbKuUit
ucnonHasAeMbId ¢aitn. (EcTe eme TpeTuii myTh - HCIIOIB30BaHKUE POTPaMMHOT0 HHTEpdetica It JMHAMHUIECKOTO
KoMItoHOBIIMKA. CMOTpHTE MaHyal 1o dlopen 11 60iiee ONHOW HH(OPMAITHH. )

JuHamMu4eckasi KOMIIOHOBKA SIBJISIETCS KOMIIOHOBKO# MO YMOJTYaHHUIO B Linux U MMeeT TpH IJIaBHBIX [IPEUMYIIECTBA
naepe;]] CTaTU4eCcKOl KOMIIOHOBKOH. [TepBoe. BaM 1OCTaTOYHO UMETH TOJIBKO OJHY KOIHIO HCHOIHAEMOTO KOJIa
OMOIMOTEKH HA )KECTKOM JIMCKE, B OTJINYHE OT HECKOJIBKUX KO B KaXKI0M UCIIOJUTHSIEMOM (aiiie B IPOTHBHOM
clly4ae - Bbl JKOHOMHTE MECTO Ha Jicke. Bropoe, koraa HeCKOJIbKO MPOrpaMM HCIONB3YIOT OJIHY U Ty XKe
O6uOIMOoTeYHYI0 DYHIIUIO OJTHOBPEMEHHO, TOJILKO OJIHA KOIHS ATOH (DYHKIIMH HAXOANTCS B MAMSITH - Bbl 5KOHOMHTE
OIepaTHBHYIO MaMsiTh. TpeThbe, e Bbl OOHAPYIKHIIH OMIHOKY B QYHKIIMH, JOCTATOYHO EPEKOMITAINPOBATh OJIHY
OHOIHOTEKY, B OTJIMUHE OT HEOOXOIUMOCTH MEPEKOMITHIIMPOBATH BCE MPOTPAMMBI, UCITOJB3YIOIINE Ty QyHKIHIO, B
MPOTUBHOM CITy4ae.

Ecnu auHamMuveckasi KOMIIOHOBKA HACTOJIBKO JIy4Ille, TO TOYeMY Mbl €€ HE HCIOJIb3yeM, & CTATHYECKA KOMIIOHYEM
HepBbIe J[Ba MTaKeTa B 3Toi riase? EcTh TppoiicTBEeHHAst MPUYMHA JJIsl TOT0: UCTOpHYECKas, 00pa3oBaTelibHas 1
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TexHHU4ecKas. Mcropuueckas, MoToMy 4To mpocTeias Bepcus LFS craTnaecku KOMIOHYeT Bce IPOTpaMMBbI U3
aToii raBbl. OOpa3zoBarenbHas, IOTOMY YTO HaJl0 3HATH OTIMYUE MY CTATUUECKOM U TMHAMHYECKOI
KOMIOHOBKOH. TeXHU4YecKas1, IOTOMY 4TO MBI TOJy4YaeM DJIEMEHT HE3aBUCHMOCTH OT OCHOBHOM CHCTEMBI, HAIIH
MPOTPaMMBI HE JIOJDKHBI OT HEE 3aBUCETh, OHH JOJDKHBI IMETh BO3MOKHOCTh PaboTaTh CaMOCTOATENBHO. Takum
00pa3oM, eciu MbI XO0TUM rtoctponuTh LFS cucremy, Ham HE0OX0IMMO OTKa3aThCsl OT ANHAMHUYECKONH KOMITOHOBKH
HEPBBIX JBYX MAKETOB.

Co3nanue qupexkropuu SLFS/tools

Bce nporpaMMbl KOMIIITHPYEMBIE B ATOI TIaBe YCTAaHABIMBAIOTCS B IUPEKTOPHIO SLFS/tools st 0OecTieueHHs
OTCYTCTBUS MPOOIIEMM C IIPOTpaMMaMu, COOMpaeMBIMH B CieqyromIei riase. [IporpaMmbl, KOMIIITHPYEMBIE 311€Ch,
SIBIITIOTCS TOJTBKO BPEMEHHBIMHU CPEACTBAMU, M HAM HAJI0 MOIYYUTh BO3MOXHOCTb JIETKO H30aBUTCS OT HUX B
aJbHEHIIEM.

[TomMuMO 3TOr0 HaM Ha/O OTACIUTH UMS 3TON NUPEKTOPUHU OT OCTAIBHBIX. [[Js1 5TOTr0 MBI UCTIOIB3yEeM Ha3BaHUE
"tools", mpu XKeTaHUHUU BBl MOXKETE HCIIOJIb30BaTh JPyrue Ha3BaHus, Harpumep "tools_for Ifs".

Co3znaite TUPEKTOPHIO:

mkdir $LFS/tools

Tenepb HaM Ha/I0 CO3/1aTh CCBUIKY /tools HA HOBYIO JUPEKTOPUIO B OCHOBHON CUCTEME:

In -s SLFS/tools /

Ora cchlTKka HaM HY»KHa ITOTOMY, YTO BCE CPEJCTBA U3 ITOH INIaBHI OYIyT coOUpaThes ¢ mpedukcom /tools, U oHM xe
HaM IMOHAJO00ATCA B CIIEAYIOIIEH TaBe (KOTaa MBI C TIOMOIIBIO chroot BoiieM B HOBEIH pa3zedn).

3ameuanme: M3yunte 3TH KOMaHbl BHUMATEIbHO. DTO MOXKET NOKA3aThCsl CTPAHHBIM Ha TIEPBbIit
B3rsi1. Ho komMaH/a In MMeeT MHOYKECTBO pa3lIMuHbIX BADHAHTOB CUHTAKCUCA, U BbI JIOJDKHBI
M3YYUTh Man-CTPaHHMILY 110 In mpex/ie 4eM coo0IaTh 0 TOM, YTO BBl CYUTACTE, YTO OOHAPYKUIH
OIMOKY.

Jlo0aBiaenue moab3oBares Ifs

Ecinu BBI 3aperucTpUPOBAIIMCH B CUTEME KaK 100t, MalleiInas onmmbKka MOKEeT UMETh (haTajabHbIC MOCACACTBIS IS
Bameit cucteMsl. [103TOMy MBI peKOMeHyeM COOMPATh MaKeThl U3 3TOH IIaBbl MOl HEMPUBUIETHPOBAHBIM
IIOJIB30BATEIIEM. BLI, KOHEYHO, MOKETE UCIIOJIB30BaTh UM BAIETO TEKYIIETO I10JIb30BATENA, HO Oosee IIPOCTBIM
nraroM OyeT co3Zanee HOBOTO MOJIB30BATEIN /fS M HCIIONB30BATh €T0 B IIpoIiecce YCTaHOBKH. [lox mpaBamu root,
HCIOJJHUTE CICAYIOINC KOMAaHAbI JJIs1 HO6aBJ’IeHI/IH HOBOI'O ITOJIB30BaTECJIA:

useradd -s /bin/bash -m Ifs

passwd Ifs

Yr100BI HOBBIN MOIB30BATENH lfi‘ MOJIYy1nII HOJHBINA JAOCTYI K JUPCKTOPUHN $LFS/tools ©3AMEHUM €€ BJIaJIC/IbIIA;

chown Ifs $LFS/tools

Ecmu BBI co3manu OTAeIbHYI0 TUPEKTOPHIO 7S pabOThI, CMEHHUTE TAak)Ke W ee BIaJIeNnblia Ha [fs:

chown Ifs SLFS/sources

Terneps, BOWIEM B CUCTEMY KakK MOJIb30BATENb [fS. DTO MOXHO CENaTh Yepe3 BUPTYaIbHYIO0 KOHCOJb, Yepe3
MEHEDKEep 9KpaHa Wil depe3 KOMaHIy:

su - Ifs
WucTpyxuus

nn

KOMAaH/JbI Su 3allyCTUT HOBBII HUHTEPIIPETATOP KOMaHHHOﬁ CTPOKH.

HacTpoiika oKpyxeHus

Korz[a BbI 3aJIOTHHUTECH KaK lf.‘S’, BBG,I[I/ITG CJICAYOme KOMaHAbl 1JId HaCTpOﬁKH OKPYIKCHUS:
cat > ~/.bash_profile << "EOF"

set +h

umask 022

LFS=/mnt/1fs

LC_ALL=POSIX

PATH=/tools/bin:$PATH

export LFS LC_ALL PATH

unset CC CXX CPP LD LIBRARY PATH LD PRELOAD

EOF

source ~/.bash_profile
Komanna set +h oTKIFOYaeT (QYyHKIHIO 3aITOMUHAHHSA bash. OOBIYHO 3TO UCTIONB3YETCS TaK: bash HCmoib3yeT hash-
TaOIMILy 715 3aIIOMUHAHHMS TIOJIHOTO ITyTH K UCIIOJIHAEMBIM (aiiyiaM ISl COKpaILleHNsI BpEMEHH [OUCKa U
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OTCYTCTBHUS HEOOXOAMMOCTH 3aTIOMHUHAHUSA IMyTeH 3THX (aiinoB. Ho MbI cobupaemMcs HCTIONB30BaTh HOBBIE CPENICTBA
noce ycraHoBku. [Tpu oTkimoueHnn 3Tol (GyHKIMU HAIK "MHTEpaKTHBHbIE" KOMaH bl (make, patch, sed, cp U IpyTHE)
OymyT MCIIOIB30BaTh HanbOJIee HOBBIE M3 JOCTYIHBIX BEPCHI MPOTpaMM B IpoOIiecce COOPKH.

YcTaHoBKa Macku 1S co3qaHus (ailnos moms3oBareneM B 022 MO3BONHT yOSIUTHCS, 9TO BHOBB CO3aHbIC (ailiiel 1
JMPEKTOPUH OYTyT JTOCTYITHBI JUIS 3aIUCH TOJIBKO BIIaJIEIIbIy, @ JUIsl YTCHUS 1 BBITIOJIHEHHUS JTIOO0MY .

[Tepemennas LFS ykaspiBaeT Ha TOUKY MOHTHPOBAHU, KOTOPYIO BBI BeIOpanu st pazaena LFS.

Ilepemennas LC_ALL koHTponHpyeT JIOKaTU3aIHI0 HEKOTOPBIX IPOTrPaMM, JIEJIaeT BBIBOJ UX COOOIEHUIH
3aBUCHMBIM OT cTpanbl. Ecnu Bama cucrema ocHoBana Ha Glibe crapee Bepcun 2.2.4, ycranoBka LC_ALL B uTo-TO
omimuHoe oT "POSIX" uim "C" MoxeT co3aaTh mpoliemMsbl pH BbIXojie.Bxo/e B cpeny chroot. Ycranoska LC_ALL
B "POSIX" (nnu "C", 4TO aHaJIOTUYHO) MBI CTPaxyeMcsi OT OIIKOOK NPH UCIOJIb30BaHuH chroot.

Ms1 no6aBmsieM /tools/bin K cTanmapTHO# epemenHoit PATH mist Toro, uro0Osr Ha 3Tarne cOOpKH NCTIONH30BAIHCH
CpPeACTBa, KOTOPBIE MBI YK€ COOpaIH.

ITepemennsie CC, CXX, CPP, LD LIBRARY PATH u LD PRELOAD HecyT noTeHIMaIbHYIO ONACHOCTD VIS
cpeacts u3 I'maBel 5. MBI 00HYJIsIEM UX VISl TOTO, YTOOBI OBUIO OOJIBIIIE IIAHCOB COOPATH BCE KOPPEKTHO.

Temneps MBI MOXXEM NMPHUCTYNHTH K COOPKE BPEMEHHBIX CPEJICTB, HCIOIB3YEMBIX B CIICTYIOUIHUX IIaBax.

YcranoBka Binutils-2.14 - [Hlar 1

Osxumaemoe Bpems COOpKH: 1.0 SBU
Oxu1aeMoe MECTO Ha JIUCKE: 194 MB

Onucanue Binutils

Binutils siBrsieTcst Konekuueit cpencTs pa3pabOTKU IPOrpaMM, CoeprKaIliX KOMIIOHOBIITHK, acceMOIep U APyTHe
cpencrtsa Aist paboThl ¢ OOBEKTHBIMH (aiiTaMu 1 apXUBaMH.

Yemanaenusaemvie npoepammer: addr2line, ar, as, c++Hfilt, gprof, 1d, nm, objcopy, objdump, ranlib, readelf, size,
strings u strip

Yemanaenusaemvre 6ubnuomexu: libiberty.a, libbfd.[a,so] u libopcodes.[a,s0]

3aBucumocTH ycranoBkH Binutils

Binutils 3aBucur ot: Bash, Coreutils, Diffutils, GCC, Gettext, Glibc, Grep, Make, Perl, Sed, Texinfo.

Ycranoska Binutils

Baxno uro6s! Binutils 661 mepBEIM U3 TAKETOB, KOTOPBIE MBI ycTaHOBHUM, TotoMy uTo Glibc u GCC npoBonsiT
HEKOTOPBIE TECTHI Ha JIOCTYITHbIE KOMIOHOBIIMK M acceMOJIep ISl ONpeieNIeHHs TOCTYITHBIX OMIINH.

3ameuanme: Xots Binutils siBIS€TCS BAXKHBIM MTAKETOM, MBI HE COOHpAeMCsI 3aITyCcKaTh
TECTHPOBAaHUE HA 3TOM MIPOCTOM IIare. Bo-iepBBIX TECTHPOBAaHUE ITOKA HEYMECTHO, a BO-BTOPHIX,
MIPOTPAMMBI U3 ATOTO dTara OYIyT 3aHOBO yCTAaHOBJICHBI HA BTOPOM.

DTOT NaKeT U3BECTCH CBOMM HECTAOMIBHBIM IMOBEACHUEM IIPU KOMITMIISIIIUN ¢ H3MEHCHHBIMH OTIUSIMH
onTUMHU3alKK (BKJIroYas oniuu -march u -mcpu). Binutils pekoMenayeTcs KOMIMIMpoBaTh ¢ HACTPOWKAMH 1O
ymomganuo. CiemoBarenbHO, eciii BB 3axaiu epeMennble Takne kKak CFLAGS nmn CXXFLAGS, u3MmeHnstoniue
YPOBEHb ONITUMH3AINH IO YMOJIYaHUIO, peKOMEHAyeTcs yOpaTs ux mpHu cOopke makera binutils. M3menss
orrtuMu3amy s binutils, BB JeHCTByeTe Ha CBOM CTpax M PHUCK.

B moxymenrarun o Binutils pexomenayetcs codupaTs Binutils BHe AUPEKTOPHH C HCXOAHUKAMU, B OTICIEHON
JIUPEKTOPUH JUTsSI COOPKH:

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

Note: Eciiu BB XOTHTE BBIYUCINUTE TepeMeHHy0 SBU, koTopas ucnonas3yercs B 3TOH KHUTE, BaM
HaJI0 3ace€4b BpeMs, KOTOpOe MMOHAJO0NTCS Ha COOPKY ATOTO MakeTa. ITO 0UeHb MPOCTO CAENATh
YEM-TO MOXO0KMM Ha TaKyl0 KOMaHIy: time { ./configure ... && ... && ... && make install; }.

Teneps monroroBuM Binutils k koMmuisuu:
../binutils-2.14/configure \
--prefix=/tools --disable-nls

OrnucaHue UCTIONb3yEeMbIX OMIIHI:
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e _prefix=/tools: DTO CKa)XET CKPHUIITY KOH(PHUTypaIlMy, 4TO IporpaMmsl Binutils cieqyer ycTaHaBiIuBaTth B
JUPEKTOPHUIO /tools.

e _disable-nls: DTO OTKIIFOUUT MHTEPHAITMOHATHN3AINIO (COKpAIIeHHO - 118n). Bo-nepBbIX HaM 3TO TOKa He
HAJI0. 8 BO-BTOPBIX 1ls MOYKET BBI3BATH OIMPEACICHHBIC TPOOIEMBI IPH CTATHYSCKON KOMITUIISIIINH.

BepHeMCH K KOMITMJIALIMU ITaKEeTa:

make configure-host
make LDFLAGS="-all-static"

Omnwcanne napamMeTpoB cOOPKH:

*  configure-host: DTO MPAaBUIBHO HACTPOHT Bce cydaupexropun. CtaTudackast cOopka 6e3 3Toro Oyzner
HEBO3MO>XHA. MBI HCTIONIBE3YEM 3TY OMIIUIO JUI OeCTpoOIeMHOM pabOThI.

*  LDFLAGS="-all-static": DTO CKa)KET KOMIIOHOBIITIKY, YTO BCe MporpamMmsbl Binutils 6yayT cCKOMIIOHOBaHBI
cratndeckd. TodHee, CTPOTo roBOps, "-all-static" OTChITaeMoe mporpamme /ibtool, KoTopasi OTCBIIAET "-static"
KOMITOHOBIITHKY.

W ycTaHOBUM NakerT:
make install
Ternepr MoAroToBMM K KOMIIOHOBILMK K ITocieaytomemy "BecrpanBanuio” B Glibe:

make -C 1d clean
make -C 1d LDFLAGS="-all-static" LIB_PATH=/tools/lib

Omnwcanne napamMeTpoB cOOPKH:

*  -Cldclean: DTO TOBOPHT IpOrpaMMe COOPKH YIATUTh BCE CKOMIIINPOBAHBIE (paliiIbl, HO TOJIBKO B
cyomupexTopuH Id.

*  _Cld LDFLAGS="-all-static" LIB_PATH=/tools/lib: DTOT mapaMeTp mepecodepeT Bce B CyOqMPEKTOPHH Id.
Ykazanue nepemMeHHo# daiina coopku LIB_ PATH 3aMeHUT ycTaHOBICHHOE 3HAYCHHE TI0 YMOTYaHUIO
YCTAHOBHT Ha PACIIOJIOKECHUE HAIIMX BPEMEHHBIX cpecTB. CoepKUMoe 3TOH MepEeMEHHON yKa3bIBaeT
IyTb 110 YMOTYAHHIO JUTS TOUCKA OUOIHOTEK KOMIIOHOBIIMKOM. BBl yBHIHTE, KaK 3TO OyJET UCIOIb30BaHO
Jlaee B riaBe.

Buumanue

He ynansiire ceituac qupexropuu aist cOOpKH 1 McxoaHUKOB Binutils. Bam onu ere Oy 1y T Hy>KHBI B 3TOM TJ1aBe
Jlaniee B MX TEIEePELIHeM COCTOSHHH.

Yceranoka GCC-3.3.1 - lIlar 1

Osxumaemoe Bpems COOpKH: 4.4 SBU
OxuraeMoe MeCTo Ha JINCKe: 300 MB
Onucanue GCC

ITaker GCC pconepxut komwteknuto kommuistTopa GNU, Bxirodast kommmisatopsl C u C++.
Yemanasnusaemvie npoepammer: c++, cc (link to gee), ccl, cclplus, collect2, cpp, g++, gec, gecbug u gcov
Yemanaenusaemvre 6ubnuomexu: libgec.a, libgee eh.a, libgee_s.so, libstdc++.[a,s0] u libsupc++.a

3aBucumoctn ycranoBkn GCC

GCC 3aBucut ot: Bash, Binutils, Coreutils, Diffutils, Findutils, Gawk, Gettext, Glibc, Grep, Make, Perl, Sed,
Texinfo.

Yceranoska GCC

Pacnakyiite Tompko Tapbonm GCC-core, HaMm ToKa He Hy>keH KoMmuaTop C++.
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3ameuanue: Hecmotps Ha 10, uTo GCC siBNsieTCS 0YeHb BRXKHBIM MMAKETOM CPEJICTB, MBI HE
3amycKaeM ceildac TeCTUpoBaHue. Bo-mepBbIx, TECTUPOBAHUE Ceifuac He HYKHO, & BO-BTOPBIX,
MPOTPaMMBI U3 TOTO Iara OyayT MepeniucaHbl Ha CIICIyIOIIEM.

OTOT MakeT U3BECTCH CBOMM HECTAOMIIBHBIM MTOBEACHHEM IIPH KOMITIIISIIMN ¢ U3MEHEHHBIMH OIILIMSIMA
ontumu3aimu (Bkirouas onmuu -march u -mcpu). GCC pekoMeHyeTcs] KOMITHIIUPOBATh ¢ HACTPOMKAMHU 10
ymomyanuio. CieoBarensHo, eciiu Bbl 3a7anu nepeMmennblie Takue kak CFLAGS nnun CXXFLAGS, usmensitoniue
YPOBEHb ONITUMH3AINH 110 YMOJIYAaHUIO, peKOMeHayeTcs yopats ux npu coopke makera GCC. M3menss
ontumm3aryu 1ist GCC, BeI IeHCTBYeTe Ha CBOW CTpax M PUCK.

B moxymenrarun mo GCC pexomenayercs cooupats GCC BHE AUPEKTOPHUHU C UCXOJTHUKAMHU B OTIEIBHON
TUPEKTOPUH [T COOPKH:

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

ITogroroBuMm GCC K KOMITMISALINN:
./gce-3.3.1/configure --prefix=/tools \
--with-local-prefix=/tools \
--disable-nls --enable-shared \
--enable-languages=c

Omnucanue onui KOHPUrypauuu:

*  --with-local-prefix=/tools: Ha3HaueHne 3TOro nepexiarouaTesnss HCKIIOUHTS /ust/local/include U3 IIyTH MOMCKA
BKJIFOUCHHUH gec. ETO He o4eHb cymiecTBEHHO, HO MBI COOMpaeMcsi MUHIMHU3HPOBATh 3aBUCHMOMTD OT
OCHOBHOM CHCTEMBI, U MBI CUUTAEM, YTO 3TO HY>KHO CIEJaTh.

*  --enable-shared: DTOT MEPEKIIOYATENb MOXKET MOKAa3aThCs HHTYUTHUBHO MOHATHBIM NMOHauany. Ho ero
WCTIOJIb30BaHUE JIOMYCKAeT COOPKY libgee s.so.1 U libgee_eh.a, a TaKKe NENAET libgee eh.a TOCTYITHBIM TSI
ckpunra koHpurypauuu Glibe (cnenyromero KOMIMINPYEMOro TaKeTa), BblaBast IPaBUIbHBIN pe3yJIbTaT.
3ameTbTe, 9TO OMHAPHUKH gec KOMITOHYIOTCS CTATHYECKH, €CIIN 3TO 33/1aHO 3HAYECHHEM -static JJIST
BOOT _LDFLAGS gmanee.

*  --cnable-languages=c: DTa ONIUS O3BOJISIET OYTh YBEPEHBIM, 4TO OyneT cobpan Tosbko kommmsitop C. "Ona
HY’KHa TOJIBKO B TOM CITyIIIae, €CJIHM BBl CKAQ4aJld M PACcIIaKOBAJIM IOJIHBIN TapOoJI.

[TpoaomkuM KOMIUIIALIMIO TTAKeTa:
make BOOT LDFLAGS="-static" bootstrap

Onwcanne napamMeTpoB cOOPKH:

*  BOOT _LDFLAGS="-static": 9T0 ckaxkeT GCC KOMITOHOBATh 3T MPOTPAMMBI CTATUIECKH.

*  bootstrap: ITOT IMapaMeTp 3acTaBisgeT He IpocTo komnmupoBaTbess GCC, a KOMOMINPOBATHCS HECKOIBKO
pa3. IIporpaMMel, CKOMITMIINPOBAHBIE CHavYaJla HCIOJIB3YIOTCS Il KOMIMIIIINY MIPOTPaMM eIlie pas, a Te, B
CBOIO OUY€pelb, UCIOIb3YIOTCS IPYU KOMIWISILIMY B TPETUH pa3. IIEHTUUHOCTh BTOPOU U TpeThel
KOMITWJISILIMY TTO3BOJISIET YOCANTHCS B KOPPEKTHOCTH COOPKH.

41 YCTaHOBUM IAKCT:

make install

HO,H KOHCI MbI CO3JaJlUM CCBUIKY /tools/bin/cc. MHOTHE MMporpaMMbl U CKPUIITHI UCTIOJIB3YIOT cc BMECTO gecc JIsA
OﬁeCHe‘IeHI/Iﬂ NEPEHOCUMOCTHU IPOrpaMM Ha BCE Ul’liX cucrteMbl. He Y BCEX YCTAHOBJICH UMCHHO KOMITUJIATOP GNU
C. 3amyck cc MO3BOJIIET aJMUHUCTPATOPY BBIOMPATh, Kakoil koMmuiisiTop C ycTaHABINBATh B CUCTEMY, U MBI
CO31a€M CCBUIKY Ha HETO:

In -sf gcc /tools/bin/cc

YceranoBka 3arojiobkoB Linux-2.4.22

Osxuaemoe Bpems COOpKH: 0.1 SBU
OXu1aeMoOe MECTO Ha JIUCKE: 186 MB

Onucanue Linux

SAnpo Linux - 3T0 ocHOBa moboit Linux cuctemsl. 1o To, uTo Aenmaet Linux coboit. Korma koMmsioTep BKITIOUaeTCS
U 3arpy’kaer cucreMy LinuX, caMbIM MEpBbIM 3arpyKaercs saApo. SIapo HHUIHATH3UPYET anmapaTHbie
KOMIIOHCHTHI: MTOCTICIOBATEIBHEIC U ITapaJUICIbHEIC TOPTHI, 3BYKOBBIC KAPTHI, CETEBEIC KapThl, KOHTpoJepsl IDE,
koHTpoJepsl SCSI u MHOTO Yero eme. COOCTBEHHO, SIIPO ETaeT TOCTYITHBIM allllapaTHBIC AIEMEHTHI cbentvs U
MO3BOJISICT 3aITyCKATHCS MPOrpaMMaM.

Yemanaenueaemvie ¢haiinwl: spo v 3aroJ0BKH AApa
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3aBucumocTn yctaHoBkM Linux

Linux 3aBucwur ot: Bash, Binutils, Coreutils, Findutils, GCC, Glibe, Grep, Gzip, Make, Modutils, Perl, Sed.

YcTaHoBKA 3aro0JI0BKOB siipa

HexoTopble MakeTsl HyKAAIOTCA B CChIIKAX HA 3arOJIOBKH sApa, M Mbl COOMPacMCApacIakoBaTh apXuB Apa,
co0patb 1 CKOITMPOBATH HEOOXOAUMBIE (pailIbl Ty/a, I/Ie UX CMOXKET HATH gec.

[ToaroroBuMcst K yCTaHOBKE 3ar0JIOBKOB:

make mrproper

OTO0 rapaHTHpPYET HaM, YTO JIEPEBO C UCXOMHUKAMH sipa OymeT abcoroTHO "ancTeiM". KoMaHma pa3paboTdukoB
A1pa peKOMEHAYET BBIIOIHATD 3Ty KOMaHAY Mepe Kaocoou KOMIMISIIUEH siapa. Bel He MoskeTe ObITh aOCOIIOTHO
YBEpPEHBI B UUCTOTE JEPEBA HCXOAHUKOB SiIpa Jake TOCIIE PaCIaKOBKH.

Coznamum (aiin include/linux/version.h:

make include/linux/version.h

Co3naanm miaThopmMo-3aBHCUMYIO CCBUIKY include/asm:

make symlinks

YcraHoBuM 1uiaTopmMo-3aBUCUMBIE (aiiiibl 3ar0JIOBKOB:

mkdir /tools/include/asm
cp include/asm/* /tools/include/asm
cp -R include/asm-generic /tools/include

YcTaHOBUM Kpocc-TaTGopMeHHBIE (aiiIbl 3aT0JIOBKOB:

cp -R include/linux /tools/include

HexoTopbie U3 3aroJIOBKOB sIIpa UCIOJIB3YIOT (haiiil 3arojoBKOB autoconf.h. [IOCKOJIBKY MBI IIOKa HE
CKOH(HTYPHPOBAIH AP0, HAM HAZO CO3IAaTh 3TOT (paiir It TOTO, YTOOBI KOMITHIIALINS CIEAYIOMINX MaKEeTOB HE
3aKoHYmIIach ommoOkoi. Co3ganum mycToit (aii autoconf.h:

touch /tools/include/linux/autoconf.h

YcranoBka Glibe-2.3.2

OskraeMoe BpeMst COOpPKH: 11.8 SBU
OxujraeMoe MECTO Ha JINCKeE: 800 MB

Onucanue Glibe

Glibc sBastercst 6ubmuoTexoit C, KoTopas 06eCreYrBaeT CHCTEMHBIE BHI30BBI H OCHOBHBIE (DYHKIIMH, TAKHE KaK
open, malloc, printf u T.1. Bubaunorexa C ucmons3yercs A1 BCeX AUHAMUYECKH CKOMIIOHOBAHBIX MPOTPaMM.
Yemanasnusaemvre npoepammer: catchsegv, gencat, getconf, getent, glibcbug, iconv, iconvconfig, Idconfig, 1dd,
1ddlibc4, locale, localedef, mtrace, nscd, nscd nischeck, pcprofiledump, pt chown, rpcgen, rpcinfo, sln, sprof,
tzselect, xtrace, zdump u zic

Yemanasnusaemvre 6ubnuomexu: 1d.so, libBrokenLocale.[a,s0], libSegFault.so, libanl.[a,so], libbsd-compat.a,
libc.[a,s0], libc_nonshared.a, libcrypt.[a,so], libdl.[a,s0], libg.a, libieee.a, libm.[a,s0], libmcheck.a, libmemusage.so,
libnsl.a, libnss_compat.so, libnss_dns.so, libnss_files.so, libnss_hesiod.so, libnss_nis.so, libnss_nisplus.so,
libpcprofile.so, libpthread.[a,so], libresolv.[a,so0], librpcsvc.a, librt.[a,so0], libthread db.so u libutil.[a,so]

3aBucumoctu ycranosku Glibe

Glibe 3aBucur ot: Bash, Binutils, Coreutils, Diffutils, Gawk, GCC, Gettext, Grep, Make, Perl, Sed, Texinfo.

Ycranoska Glibe
ITepen magamom ycranoBku Glibe, BB JOIKHEI IEPEUTH (C TIOMOITHIO KOMAHIIBI cd, HAIPAMEP) B TUPEKTOPHUIO glibe-
2.3.2 1 pacnakoBath Glibc-linuxthreads B 3Toi AEpexTOpHH, a HE TaM Iie BB 0OBITHO PACIIaKOBHIBACTE BCE

HNCXOJHHUKH.

3ameuanne: Mbl coOupaemcs 3ammyctuth TectupoBanue Juist Glibe B aTol rinase. 31o
TECTHPOBaHHUE TYT SBJIETCS MEHEEe BaKHBIM, yeM TecTupoBanue Glibc B [age 6.

OTOT MakeT U3BECTECH CBOMM HECTAaOWIIBHBIM MTOBEACHHEM IIPH KOMIIIISIIMY ¢ U3MEHEHHBIMH OTILIMSIMA
ONTHMU3AIMK (BKJIrOYast oniuu -march u -mcpu). Glibc pekomMeHayeTcsi KOMIUINPOBATH C HACTPOWKAMH IO
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ymomdanuio. CiieoBaTensHo, ecitv Bbl 3a7anu nepeMennbie Takne kak CFLAGS nin CXXFLAGS, uzmenstoniue
YPOBEHb ONTUMHU3AIMY 110 YMOJIYaHHIO, PEKOMEHyeTcsl yoparth ux rpu coopke nakera Glibe. Uzmensis
orrtuMm3amu A glibe, BB AeHCTBYeTe Ha CBOM CTpPax M PHCK.

XoTs 310 1 Oe3BpeaHoe coodmmeHue, Ho pu yctanoBke Glibe jxamyercs Ha OTCyTCTBHE /tools/ete/ld.so.conf. McripaBum
3TO C IOMOIIBIO KOMaH;

mkdir /tools/etc
touch /tools/etc/ld.so.conf

Taroke, Glibc umeet HekoTOpbIe ToHKHE TpoOeMsl ipr KoMy ¢ GCC 3.3.1. [IpuMeHuM cienyromuii naTa

JUISL UX UCTIPABJICHUS:
patch -Npl -i ../glibc-2.3.2-sscanf-1.patch
HoxymenTarus o Glibe pexomenayer cobupats Glibc BHE TUpEeKTOpUH ¢ NCXOTHUKAMH, B OTACITHHON TUPEKTOPUHI

JUTSE COOPKH:

mkdir ../glibc-build

cd ../glibe-build

Janee, noaroroum Glibc kK KOMITHIISITIN:

../glibc-2.3.2/configure --prefix=/tools \
--disable-profile --enable-add-ons \
--with-headers=/tools/include \
--with-binutils=/tools/bin \
--without-gd

Onwucanune onuuit KOHGUTYpaunu:

e _.disable-profile: DTO OTKIIIOYAET COOPKY OMOJIIMOTEK C HCIOIb30BaHUEM NPO(MITEHON HH(pOPMAIIHH.
OnycTuTte 3Ty ONIHIO, €CIIN COONPAETECh HCIOIBXOBATH POQIITH.

*  _enable-add-ons: DTO MOJKIIIOYAET JTFOOBIE JONONHEHMs TpH ocTtaHoBke Glibe, B Haem ciydae Linuxthreads.

*  _with-binutils=/tools/bin and --with-headers=/tools/include: CTpOTO TOBOpSI, 3TH ONIKHU HEoOs3aTenbHEL. Ho oHI

MO3BOJISIIOT HAM YJIOCTOBEPHUTHCS, YTO OyIyT MCIOJIb30BaHbI HY)KHBIE 3aT0JIOBKH sIJ[pa U MPOrPaMMbl
Binutils st coopxu Glibe.

e _-without-gd: DTOT MEPEKITFOYATENH [TO3BOJIUT HAM OBITh YBEPEHHBIMH, YTO HE COOEPETCSI Mporpamma
memusagestat, KOTOpast OyET IBITATHCS MOAKIIOYNTE OHOIMoTeKk: U3 ocHOBHOM cucteMsl (libgd, libpng, libz
U HEKOTOPBIC IPYTHUE).

Ha sToM mare Bbl MOXeETE YBUAETD CIEAYIOLIEE IPEAYIIPEKICHUE:
configure: WARNING:
*** These auxiliary programs are missing or incompatible versions: msgfmt
*** some features will be disabled.
**%* Check the INSTALL file for required versions.

OTcyTCTBYIOIIAs WJIM HECOBMECTHMas! IPOrpaMma msgfmt O€3Bpe/iHa, HO MOXKET IIPUBECTHU K ONpPeIeICHHBIM
nmpoGyieMaM P TECTUPOBAHUH.

CxoMOuIupyem naker:

make

3amycTuM TeCTHPOBAHUE:

make check

TectupoBanue Glibc cuabHO 3aBUCHUT OT HEKOTOPHIX (PyHKIHMIT Baleil OCHOBHON CHCTEMBI, B YACTHOCTH S7pa.
Takoke, HEKOTOpBIE TECTHI B 3TOM IJIaBE MOTYT B3aMMOJICHCTBOBATh C OKPYXKEeHHEM Bailel cucteMbl. Camo co0oid,
MBI HE IOJDKHBI TTOJIyYHUTh TaKUX IIPOOJIeM IpH 3amycKe TecTupoBanus B [nase 6. B o6miem, rectuposanue Glibc
JIOJDKHO MPOMTH ynadHo. TeM He MeHee. 0 IPUYMHAM, TePEUHCICHHBIM HIDKE, TECTHPOBAHNE MOXKET 3aKOHYUTHCS
HeyaauHo. BoT cnircok Hanbosiee BEpOSTHBIX IPUYKH TOT0:

e Tecr math vHOT1a HE IPOXOIUT IIPH €TI0 3aMYCKE HA CUCTEME C IPOLECCOPAMH, OTIIMYHBIMH OT HOBBIX
Intel-coBmecTrMBIX wiH opurnHANEHEIX AMD. Takke 3To MOKET IPOU30HTH IPH HEKOTOPHIX YCTaHOBKAX
ONTUMU3ALMH.

e Tecr gettext nHOT 1A HE TIPOXOIUT U3-32 3aBUCUMOCTEH OT OCHOBHOW CHCTEMBI. TOYHas MpUYHHA [TOKA HE
ACHa.

*  Tecrt atime nnorna He NpoxoAuT koraa paszaen LFS MonTupoBan ¢ onuueit noatime unu us-3a qpyrux
MPUYKH, CBSI3aHHBIX ¢ (HailIoBOH CHCTEMO.

e Tecr shm MoxeT He IPOWTH, €CIIN B Ballleil cucteme 3amylleHa ¢aiinoBas cucrtema devfs, Ho HeT daitoBoii
cucteMsl tmpfs, MOHTHPOBAHOH HA /dev/shm, €CITH OTKIIFOUSHA TTOANEPIKKa tmpfs B siape.

e [lpu 3amycke Ha CTapoM U Me/JIEGHHOM 000PYAOBaHUHM HEKOTOPBIE TECTHI MOTYT HE MPOMTH 10 TaiiM-ayTy.

B o0miem, BamM He CTOUT OECITOKOUTCSI, €CTIIH BB yBUAKTE, 4TO TecTrpoBanue Glibc e nponuro. Glibe B [naBe 6
OyJeT moCIeTHIM U3 YCTaHABIIMBACMEBIX M €T0 TeCTUpOoBaHue OyneT Oojnee BaxxHbIM. Ho mMeiiTe B BHITy. 4TO B
['naBe 6 HEKOTOPBIC TECTHI MOTYT TAK)XK€e HE MPOUTH -- TeCT math, kK mpumMepy. Koraa Bbl mosryduTe cooOIeHHe 0
HETPOXOXKICHUH TECTA, 3aIIOMHHUTE €T0, a 3aTeM IPOJOJDKUTE TECTHPOBAHUE MANBIIE . DTO MOXKHO CICNIaTh, TAK KaK
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CKPHIT TECTUPOBAHUS 3aIIOMUHAET MPOUIEHBIC TECTHI AJI BOBMOKHOCTH €T0 MPOJIOJKEHHS TTOCIIE BBIXOJIa H3-32
omuOKu. Bel MOXKETE UCIOIB30BAThH 3Ty BO3MOXHOCTH "3aIyCKa-OCTAHOBKH" aBTOMATHUYECKH C TIOMOIIBI0 KOMAaHIbI
make -k check. Ho ecim BBI Tak cenaere, mpoBEphTE JIOTH TECTHPOBAHUS M IOCMOTPHUTE 00IIIee KOTHMYECTBO H

IIPUYWHBI IIPOBAJICHBIX TECTOB.
Ter[epb YCTAaHOBUM HAKET:

make install
PaBHBIe CTpaHBI nu KyHBTypBI UMCHOT pa3J'II/I'-IHBIe COTJIallICHUs IJIst KOMMyHI/IKaI_H/II\/'I. 3TI/I COrjJameHuA COCTOAT KaK U3

OYCHb IIPOCTHIX, TAKHUX KaAK q)OpMaTLI JAaTbl U BpEMCHU, TaK U U3 Oonee CJIOKHBIX, TAKHUX KaK paBFOBOpHBIﬁ SA3BbIK.
"UnTepHanmonamm3anus’ nporpamm GNU paboTaet ¢ momomsto zokazetl (locales). Tak 9T0 yCTaHOBUM JIOKAJIH
g Glibe:
make localedata/install-locales
AHBTCpHaTPIBOﬁ 3aITyCKy Hpeﬂbllly]lleﬁ KOMaH/IBI SBJIIE€TCSA YCTAHOBKA TOJIBKO OIMPEACICHHBIX HOKaﬂeﬁ, TEX
KOTOPbIC BaM HY>KHBI. DTO MOXKET OBITH AOCTUTHYTO HUCIIOJIb30BAHUEM KOMAH/bI localedef. I/IH(bOpMaL[I/I}O 00
HCITOJIBb30BaHUH STOH KOMAaHAbI MOXXHO ITOJTYYUTh U3 (1)317[.]'[3 INSTALL B UCXOOHUKAX glibc-2.3.2. TeMm HE MCHCEC, CIIMCOK
JIOKaJIeil MOXKET OBITh CYIIECTBEHHBIM U1l HEKOTOPBIX TECTOB, B YACTHOCTH, TecTa [ibstdc++ n3 GCC. Cruenyromue
KOMaHbI, UCITIOJIb3YEMbIC BMCCTO BBIIICOITUCAHOM install-locales, YCTAHOAT MUHUMAJIbHEII Ha60p JIOKajen JJIA
YCIEUIHOTO 3aBEePIICHUS TECTHPOBAHUI:
mkdir -p /tools/lib/locale
localedef -i de_ DE -f ISO-8859-1 de DE
localedef -i de DE@euro -f ISO-8859-15 de DE@euro
localedef -i en HK -f ISO-8859-1 en HK
localedef -i en PH -fISO-8859-1 en PH
localedef -i en_US -f ISO-8859-1 en_US
localedef -i es MX -fISO-8859-1 es MX
localedef -i fr FR -fISO-8859-1 fr FR
localedef -i fr FR@euro -f ISO-8859-15 fr_ FR@euro
localedef -i it IT -fISO-8859-1 it IT
localedef -i ja_JP -f EUC-JP ja_JP

"Unrerpanusa" Glibe

Temeps, koraa BpeMeHHBIe 6uOmoTekn C OBUTH YCTaHOBIICHBI, MBI XOTUM YTOOBI BCE OCTABIINECS B 3TOU TJIaBe
MaKeThl KOMIOHOBAJIMCH C HCIIOJIB30BAaHUEM YK€ YCTAHOBJICHHBIX OMOIHOoTEK. UTOOB 00€CIEYUTh 3TO, MBI JTOJIKHBI
HACTPOMTH specs (aii KOMITIATOpA.

JI1s1 Hauasna yCTaHOBUM OTKOPPEKTUPOBAHbIM KOMIIOHOBIIMK 3aIlyCKOM CIEAYIOLIEH KOMaH bl B JUPEKTOPUH binutils-
build:

make -C 1d install

MBI yCTaHOBMIIM OTKOPPEKTUPOBAHBII KOMIIOHOBIIMK BMECTO TOTO, KOTOPBII ObUI YCTaHOBJIEH Ha IIEPBOM IlIare
c6opku Binutils. C 3Toro MomMeHTa Bce nakeThl ObLIYT COOPAHBI 7101bK0 C UCIIOIb30BaHUEM OMOIHOTEK U3 /tools/lib.

3ameuanme: Eciy BBl IPOIyCTHITN IPEIYIPEKICHUE O TOM, YTO HE HAJIO OBIIO yIAJATh
TUPEKTOPHUH ¢ MCXOJHUKaMHU U cOopkoi Binutils u3 mepBoro mara wim y Bac HET JOCTyIa K HUM,
He OecriokoiTech, He Bce MOoTepsHo. [IpocTo mpourHopupyiTe BHIIENPUBEICHHYIO KOMaHTy. B
pe3ynbTare MOSBUTCS HEOOIBILOH MIAHC, YTO POrpaMMBbI OYIyT CKOMIIOHOBAHBI C
UCIIONb30BaHUEM OHUONIMOTEK OCHOBHOM CHUCTEMBI. JTO HE OYEHb XOPOILIO, HO TEM HE MEHee He
SIBJSIETCSI TAKOH Yok 00JIbIION 1podiemoii. Cutyauus OyJeT cIpaBieHa Mo3)Ke Ha BTOPOM I1are

ycraHoBKH Binutils.

Temneps, KOrga yCTaHOBIEH OTKOPPEKTUPOBAHBII KOMIOHOBINUK, BBl MOJKETE YAAIUTh JUPEKTOPHU C HCXOAHUKAMU
u cbopkoii Binutils.
Crenyromum HammM aeiicTBueM Oynet ucnpasienue specs-daiina GCC 1y 3ajaHus pactoiokKeHHs HAIIero
KOMMOHOBITHKA. [IpoCTO BRINOTHUTE CIIEIyIONIYI0 KOMaHy:
SPECFILE=/tools/lib/gcc-lib/*/*/specs &&
sed -e 's@ /lib/ld-linux.s0.2@ /tools/lib/1d-linux.s0.2@g' \
$SPECFILE > tempspecfile &&
mv -f tempspecfile $SSPECFILE &&
unset SPECFILE
MBI peKOMEHIyeM POCTO CKOMMPOBATh M BCTABHUTH BhIIIEYKa3aHHOE BMECTO TOT0, YTOOBI IPOCTO BBOAUTD. Uiy,
MIPHU JKEJTaHHUH, BBl MOXKETE MPOCTO OTPEAAKTHPOBATH specs-(hailyl BpydHyI0: 3aMEHUTE BCTPEUAIONIUeCs CTPOKI

"/lib/1d-linux.so0.2" Ha "/tools/lib/1d-linux.so0.2".

Baxno: Eciu BB pa60TaeTe Ha rmaT(bopMe, A€ UM JUHAMHYCCKOI'O KOMIIOHOBIIHMKA OTJIMYHO
OT 1d-linux.so0.2, BbI 00JIICHbL 3AMEHHTS 1d-linux.s0.2 Ha UM JVMHAMHYCCKOI'0 KOMIIOHOBIIIMKa BaIen
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1athOpMBI B BBIIIICYKa3aHHBIX KOMaHaaX. [Ipi HEOOXOAUMOCTH BEPHUTECH K Pa3/Iey
"TeXHUYECKHE MOMEHTEI".

EcTh BO3MOXHOCTB, 4TO HEKOTOPBIE BKJIOYaeMble (haiiyibl M3 OCHOBHOW CHCTEMBI HIMEIOTCSI BHYTPH AUPEKTOPHIA JIIs
BKIogaeMbIx (aitnoB GCC. 3To MOTIIo Mpou30iTH 110 MprarHe Toro, 4ro npouece "fixincludes" 3amyckaercs kak
gacth cOopku GCC. ITozxe MbI packaxkem 00 3TOM IMOIPOOHEE B ITOM IJ1aBe. A MOKa 3alyCTUTE CIACAYIOIIYIO

KoOMaHAay, YTOOBI UCKIIIOUUTH 9Ty BO3MOKHOCTb!:
rm -f /tools/lib/gcc-lib/*/*/include/ {pthread.h,bits/sigthread.h }

BHumanue

Ha »ToM MecTe He0OX0MMO OCTaHOBUTHCS M yOETUTHCS, YTO OCHOBHBIE (PYHKIIMHM (KOMIMJISINS U KOMIOHOBKA)
HOBBIX CPEZCTB pabOTarOT KOPPEKTHO. JLJIst 3TOr0 ecTh MPOCTON TECT:

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

Ecmu Bce B MnopsaaKe, To HE 6y,HCT OIIMOOK W Ha BbIBOJIC Bbl YBUJIUTC!

[Requesting program interpreter: /tools/lib/ld-linux.s0.2]
Ecnu aTa Haanuch BooO1Ie He MOSBUIIACH MIIH MOSBUIIACH APYTasi, TO YTOTO CHJIBHO He Tak. Bam Hazo uccienoBars u
MIOBTOPHTH BCE MPOIJICHbIE Iark, YTo0Bl HAUTH B 4eM Ipo0JieMa 1 yCTPaHHUTh ee. TOUKHM /1715t BO3BpaTa 1ociie 3Toro
MecTa yxke He Oyzer. Kak nmpaBuiio, 9To-To He Tak OBIBAeT C BBIICONHCAHON PaBKOH specs-ana. Ybeaurecs, 9To
/tools/lib COEPIKUT Mpe(UKC BaIIET0 AMHAMUYECKOT0 KOMIOHOBIIMKa. CaMo co0oH, eciii BBl paboTaeTe Ha ruiatdopme
C Ha3BaHHEM JIWHAMHYCCKOTO KOMIIOHOBIIHKA, OTIIMYHBIM OT ld-linux.so.2, BBIBOJ OYA€T HECKOIBKO HHBIM.
Ecmu Bce mponnio HOpMaIbHO, YAATHM TECTOBBIE (Daiiibl:
rm dummy.c a.out

Ternepps MbI 3aKOHYHMIIN YCTAHOBKY CaMOAOCTATOYHBIX CPEICTB, M OHN OYIyT HCIIOJIB30BAHBI T COOPKH
OCTaBIIMXCS BPEMEHHBIX CPE/ICTB.

YcranoBka Tcl-8.4.4

OsxHaeMoe BpeMsi COOpKH: 0.9 SBU
O’KHIaeEMO€E MECTO HA IUCKE: 23 MB

Onucanue Tecl

IMaket Tcl comepxut Tool Command Language (SI3p1k Komang Cpencts).
Yemanasnusaemvre npoepammet: tclsh (link to telsh8.4), telsh8.4
Yemanaenusaemvie bubnuomexu: libtcl8.4.so

3aBucumoctn ycranosku Tcl

Tcl 3aBucut ot: Bash, Binutils, Coreutils, Diffutils, GCC, Glibc, Grep, Make, Sed.

YcranoBka Tecl

DTOT U CACIYOIINE [Ba YCTAHABIMBAEMBIX IMaKeTa HYKHBI 11 paboTe! TectupoBanus GCC u Binutils. Ycranoska
ATUX TPEX MAKETOB HY)KHA TOJILKO JJIs 3TOTO, U €CJIU BbI HE XOTUTE TECTUPOBATh YCTaHABIMBAEMBIE CPENICTBA, TO
MOJKHO TIPOITYCTHTB 3TH YCTAaHOBKH, HO MBI PEKOMEHIyeM MPOBEPATH pabOTOCTIOCOOHOCTH COOMPAEMBIX CPEIICTB.
IToxrorosum Tcl kK KOMITHITALINHA:

cd unix
./configure --prefix=/tools

Colbepem naker:

make

DTOT MakeT NoAJeP)KUBAET TECThI ISl ONpeielieHHs] KOppeKTHOCTH cOopku. TeM He MeHee, TecTupoBanue Tcl B
3TOH I71aBe MOXKET HE 3aBEPIINTHCS YCIEITHO H3-3a 3aBUCUMOCTEH OT OCHOBHOI CHCTEMBI, KOTOPBIE MOJTHOCTBIO HE
MOHATHBL. TakuM 00pa3oM, HEyAadHOE 3aBEPIICHUE TECTHPOBAHNUS 3/1€Ch HE OyAET CIOPIIPU30M U HE ABJISIETCS
KpuTHIHBIM. Ecom BBI periimi mporectupoBats Tcl, To 3amycTiure KoMaHny:

TZ=UTC make test

Omnucanue napamMeTpoB cOOPKU:
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*  TZ=UTC: Ot0 ycTaHOBUT BpeMeHHyo 30HYy B Coordinated Universal Time (UTC) Taxxe u3BecTHOE Kak
Bpems 1o I'punBuuy - Greenwich Mean Time (GMT), Ho To1bKO Ha BpeMs pabOThI TECTUPOBaHHS. DTO
HO3BOJIUT YOINUTHCS, YTO TECTUPOBAHUE YACOB MPOMET ycremHo. bonbie nadopMannu o nepeMeHHOH
okpyxeHus TZ moxxHO nosnyuuts B [n1aBe 7.

WHora, TecTrpoBaHue MakeTa He MPOXoauT. Bl MoneTe npokoncynsTupoBarsest Ha LFS Wiki no anpecy
http://wiki.linuxfromscratch.org/ nyist npoBepku TOro, Kakue 13 OMKOOK HOPMAILHBI. ITO OTHOCHUTCS KO BCEM
TECTUPOBAHUSIM B 3TOM KHUTE.

YCcTaHOBUM ITaKeT:
make install

Baxxuo: He yoanaiime TUPEKTOPUIO C NCXOTHUKAMH tcl8.4.4 ceifuac, Tak KakK CIEAYIOIINE TaKeThI
OymyT HyXIaThCsI BO BHYTPEHHUX 3ar0JIOBKaX U3 3TOH TUPEKTOPHUH.

COS)IaZ[I/IM H€O6XOZ[I/IMyIO CHUMBOJIMYCCKYIO CCBIIKY:
In -s tclsh8.4 /tools/bin/tclsh

Ycranoska Expect-5.39.0

OsxH1aeMoe BpeMsl yCTaHOBKH: 0.1 SBU
OsxHumaeMoe METO Ha IHCKeE: 3.9MB

Onucanne Expect

[Taker Expect compepKuT mporpaMMsbl, 00€CTIeYHBAIOIIYI0 TIPOTPaMMHUPYEMBIH THAJIOT C IPYTMMH HHTEPAKTUBHBIMU
IpOrpaMMaMH.

Yemanasnusaemvie npoepammer: expect

Yemanasnusaemvie bubnuomexu: libexpect5.39.a

3aBucumocTu ycranoskn Expect

Expect 3aBucut ot: Bash, Binutils, Coreutils, Diffutils, GCC, Glibc, Grep, Make, Sed, Tcl.

YcranoBka Expect

Jlis Havana IpUMEHHUM IaTy:

patch -Np1 -i ../expect-5.39.0-spawn.patch

OTOT naTy yCTpaHUT HEUCIPABHOCTh B Expect KoTOphIii BeIJaeT HEBEPHBIN pe3ynbsTar npu TectupoBanuu GCC.
Tenepp noarorosum Expect k koMnuisauuu:

./configure --prefix=/tools --with-tcl=/tools/lib --with-x=no

Omnucanne onuuii KOHGUTypaunu:

*  _with-tcl=/tools/lib: DTO MO3BOIMUT yOSAUTHCS, UYTO CKPUNT KOHGHUTyparmy HaiaeT Tcl B Hamiei BpeMeHHOi
JPEKTOPUH ISl CpeicTB. MBI He XOTHM, YTOOBI Ucroib3oBaics Tcl U3 OCHOBHOM cUCTEMBI.

*  _with-x=no: DTO CKaXkeT CKpunTy KoHpurypamnuu He uckats Tk (kommorenT Tcl GUI) wm 6ubmmorexu X
Window System, mockoJIbKy OH HaliZIeT MX Ha OCHOBHOH CHCTEME.

Cobepem maker:

make

OTOT MakeT NOAACP)KUBAET TECTUPOBAHUE IS TPOBEPKU KOPPEKTHOCTH cOOpKH. Tem He MeHee, TeCTUpOBaHUE
Expect 3nech, B ['maBe Chapter 5, n3BecTHO cBOMMH OIIMOKaMH U3-3a BIMSHHUS OCHOBHOMH cucteMbl. Takum oOpazom
OTpHIIaTENIFHBIE PE3YJILTATHI TECTOB HE OYIyT 3/1€Ch CIOPIPH30M H HE SIBISIOTCS KpUTHYHBIMA. Eciii BBI 3ax0oTHTE
3aIlyCTUTh TECTUPOBAHUE, BOCIIONIB3YUTECH CIIEYIOIICH KOMaHIOM:

make test

U ycranoBum:

make SCRIPTS="" install

OmnmcaHne mapaMeTpoB cOOPKH:

d SCRIPTS="": OTOT napaMeTp 3allyCKacT yCTAHOBKY 0e3 BCIIOMOraTeabHbIX CKPHUIITOB, KOTOPbIC HE HYKHBI.
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Temneps BbI MOXKETE YAAIUTH QUpEKTOpHHK ¢ ncxoauukamu Tcl u Expect.

YcranoBka DejaGnu-1.4.3

Osxumaemoe Bpems COOpKH: 0.1 SBU
OxwutaeMoe MECTO Ha JINCKe: 8.6 MB

Onucanue DejaGnu

[Taker DejaGnu comep>KUT OCHOBBI TS TECTUPOBAHMS APYTUX HPOTPaMM.
Yemanaenusaemvie npocpammer: runtest

3aBucumoctu ycranoBku DejaGnu

Dejagnu 3aBucur ot: Bash, Binutils, Coreutils, Diffutils, GCC, Glibc, Grep, Make, Sed.

Ycranoska DejaGnu

IMoaroroBum DejaGnu kK KOMITHISIIIAN:
./configure --prefix=/tools

CobepeM U yCTaHOBHM IaKEeT:
make install

Yceranoska GCC-3.3.1 - Illar 2

Osxumaemoe Bpems COOpKH: 11.0 SBU
OxutaeMoe MECTO Ha JINCKe: 274 MB

IlepeycranoBka GCC

Cpencrsa, HeoOxoanmble st rectuposanust GCC u Binutils, Teneps ycranosienst (Tcl, Expect u DejaGnu). Mbt
MOJKeM BepHyThCs K mepecoopke GCC u Binutils, coenuauTh nx ¢ HOBBIM Glibe 1 TpaBUIBHO MX MPOTECTHPOBATH.
Ho ectb 01HO 3amMe4aHue, TECTHPOBAHNE CHUIILHO 3aBHCHUT OT MPABWIBHOTO (PYHKIIMOHUPOBAHHS TEPMHUHAIIOB
pseudo (PTY) u3 ocHoBHO#M cuctembl. Ha nanubiit MoMeHT, PTY ocymiecTBisieTcs ¢ MOMOIIBIO (hailIoBOW CHCTEMBI
devpts. Bel MOXeTe ObICTPO TPOBEPUTH MPABUILHOCTh YCTAHOBKH CHCTEMbI KOMaH/IOM:
expect -¢ "spawn Is"
Ecnu BBI mosTyunim oTBeT:

The system has no more ptys. Ask your system administrator to create more.
Bamr ocHOBHOM aucTpuOyTHB He oaaepkuBaet onepanuu PTY. B sToM cirydae 31eck He MECTO 3aITyCcKy
tectupoBanus st GCC u Binutils 1 BB MOKeTe MPOITyCTUTH ero. Brl MoxeTre nmpokoHCynbTHpoBaThCcs B LFS Wiki
Ha http://wiki.linuxfromscratch.org/ nns 6onee moapodHOH nHGOpManuu o padote ¢ PTY.
Pacmakyiire Bce Tpu Tap6ona GCC (-core, -g++ u -testsuite) B oxHO# pabodeit nupexTopuu. OHM pacriakyroTcs B
OJIHY OOIIYIO MOATUPEKTOPHIO gec-3.3.1/.
Jlnist Havana ucnpaBuM OJJHY MPoOJIeMy M CO3JIaIMM HEOOXOANMYIO COOPKY:
patch -Npl -i ../gce-3.3.1-no_fixincludes-2.patch
patch -Npl -i ../gcc-3.3.1-specs-2.patch
[Mepesiit maty otkimtount ckpunt GCC "fixincludes". MbI pacckaskem 00 3TOM BKpartiie, HE BAaBasCh B
noapo6nocty. [Ipu HopManbHbix oocrostenscrBax ckpunt GCC fixincludes ckanupyer Bairy cucteMy Ha (hailiibl
3aronoBkoB Glibc, Hy)knarommecs B HCIPaBICHNH, UCIPABISIET X U IEPEHOCUT UX B TUPEKTOPHIO BKITFOUCHIH IS
GCC. Ilocne wero, B ['naBe 6, mocne yctanoBku HoBoro Glibe, 3Ta nupexropus OyneT HaliieHa, U B pe3yJIbTaTe
GCC HaiizeT 3aroJI0BKM OCHOBHOHM CHCTEMBI, M MBI HE CMOXKEM KOppeKTHO ucnoib3oBathk Glibe B cucreme LES.
[Mocnenuuii maty n3MEHSET PACHONIOKEHHE IT0 YMOIYaHHIO IS JMHAMu4Yeckoro komnoHoBimumka GCC (06b14HO 1d-
linux.s0.2). OH TakXke yaasser /ust/include n3 myTr st noucka GCC. [IponaTunBanue spec-daiina ceiyac mo3BoiuT
yOenuThesl, YTO HAIll HOBBIM MHAMUYECKUI KOMIIOHOBIIMK OyzeT ucnoins3oBatbes coonpaembim GCC. To ects,
HAIllM OKOHYATeNbHbIE (M BpeMEHHbIE) OMHAPHUKH Oy/1yT CKOMIIOHOBaHbI ¢ HOBbIM Glibc.

BakHo: OTv naTun SABISIOTCS KpumuunsiMu U1 KOppeKTHOH cOopku. He 3a0y1pTe IpUMEHUTH
uX.

Co3znaiite OTACNbHYIO JUPEKTOPHUIO sl COOPKH U TIEpEUTUTE B HEe:

mkdir ../gcc-build
cd ../gcc-build
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ITepen naganom cobopku GCC He 3a0yapTe AE3aKTUBUPOBAThH BCE NIEPEMEHHBIC OKPYKEHHS, B KOTOPBIX ObLTH
N3MCHCHBI (I)J'[aFI/I OIITUMHU3AIH.

Teneps moaroroBuM GCC K KOMITAJISIIINAN:
../gee-3.3.1/configure --prefix=/tools \
--with-local-prefix=/tools \
--enable-clocale=gnu --enable-shared \
--enable-threads=posix --enable-__cxa_atexit \
--enable-languages=c,c++

Omnucanne onuid KOHPUTypauu:

*  —-cnable-threads=posix: DTO NOAKIIIOUUT paciupenre C++ i MyIbTHIMHEHHOTO KoJa.

*  —-cnable-_ cxa_atexit: JTa OMIIMS Pa3pPEUINT UCIIOIB30BAHUE  CXa_atexit, KOTOpoe MPEeANOYTHTEIbHEE
HCIIOJIB30BaHUs atexit, JJIs perucTpauu ecTpykTopoB C++ [Ist TOKAIBHBIX U [NIO0ATBHBIX OOBEKTOB IS
obecrieueHust ITOJTHOTO COOTBETCTBUS CTAHAPTaM CCBHUIOK Ha JiecTpyKTophl. OH Takxke nonusier Ha C++
ABI u HEexoTOpbIe ApyrUe pe3yabTaTel B ondmnorekax C++ u mporpammax C++, KOTopbie
B3aUMO/ICHCTBYIOT C APYTUMH AUCTpUOyTHBaMu Linux.

*  _—enable-clocale=gnu: DTa OIS IMO3BOJISET YOSAUTHCS B KOPPEKTHOM BBIOOPE MOJIEIH JIOKAITH JIJIsI OMOTHOTEK
C++ Bo Bcex oOcrosiTenpeTBax. Ecnm ckpunT KOHPUTYpanuy HaWIeT yCTaHOBJICHHYIO JIOKalb de_ DE, oH
BBIOEpET KOPPEKTHYIO MOZIETb gnu. TeM He MeHee, JIIOJH, KOTOPhIE He yCTaHOBHIIM JIOKallb de DE
puckytoT coopath ABI-HecoBmecTumyto 6nbmmoreky C++ m3-3a HEBEPHOM MOJIEITH JIOKAITU B 00ujem
ciydae.

*  —-cnable-languages=c,c++: OTa ONIMS ITO3BOJIAET yOAUTHCSA, YTO OyayT coOpanbl KomrmisiTopsl C u C++.

CKOMIIITHpYEeM TaKeT:
make

31ech HeT He0OXOJMMOCTH MCIIONIB30BaTh 1ENb bootstrap, TAK Kak Mbl KoMnuiupyem 3ToT GCC ¢ mOMOIIBIO TOM ke
camoit Bepcr GCC, HO yCTaHOBJICHOH paHee.

3ameuanue: 3aHYCK TECTUPOBAHUS 3/ICCh HC HACTOJIBKO Ba’KCH, KaK B [naBe 6.

ITpoTecTupyem pe3ynbTaThl:

make -k check

®ar -k UCHONB3YETCsI VTS TOTO, YTOOBI TECTHPOBAHUE HE MPEKPATHIIOCH ITOCIIE TIEPBOTO OTPHIIATSITFHOTO
pe3ynbTara, a poBoaMIIO AaibHeimue Tectol. TectupoBanue GCC 1OBOIBHO UCUYEPITBIBAIOIIEE, U TTIOSTOMY MBI
MPaKTUYECKHU FapaHTUPOBAHO MOJYYUM Mapy OTPULIATEIbHBIX PE3bUILTATOB TECTOB. [[j1sl MpocMOTpa pe3ynbTaToB
TECTHPOBAHUS BBHIIOJTHUTE KOMAHY:

../gee-3.3.1/contrib/test_ summary | more

Brl MOKeTe CpaBHHUTH Ballld PE3YJILTATHI C PE3YJIBTaTAMH U3 CIIUCKA PACCBUIKH JUIS TOTO, YTOOBI HAUTH
aHajornuHsle BammM. K npumepy, nocMoTperh Kak pe3ynbrarsl TectupoBanus GCC-3.3.1 Ha 1686-pc-linux-gnu
MOXHO Ha http://gcc.gnu.org/ml/gec-testresults/2003-08/msg01612.html.

IIpoBepure, 9TOOHI B pe3yabTaTax ObLIN:

* 1 XPASS (unexpected pass) for g++

* 1 FAIL (unexpected failure) for g++

* 2 FAIL for gec
* 26 XPASS's for libstdc++

HeoxnaHHBIM TIPOXO0XKICHUEM TECT ISl g++ 00513aH NCIIOJIb30BAHUIO --enable-_ cxa_atexit. HO He Bce miaTdopMel
nogaepxxuBatomue GCC moanepxuBaroT Takke ' cxa_atexit" B cBonx 6mbanoTrexkax C, mo3ToMy 3TOT TECT HE
BCETJla MOXKET MPOUTH..

26 HEOXKHIAHHBIX YCHEITHBIX TecTOB libstdc++ 00s13aHBI HCITOB30BAHMUIO —-enable-clocale=gnu, KOTOPast KOPPEKTHPYET
BEI0Op Ha Glibe-based cuctemax Bepenit 2.2.5 u Brime. Ilognepskka ocHOBHEIX JTokaineii B 6nbmmorexke GNU C
Ba)kHEe, B IPOTUBHOM ciIydae BbIOMpaeTcst "obmias" Mojemnb (KOTopast MOXKET OBITh IPEMHUHMMA B CITydasix
ucnons3oBanusg Newlibe, Sun-libec wn apyrux libe). TectupoBanue libstdc++ B ciryuae npumeHeHns "0CHOBHOMH"
MOJIEIIH JIsl TECTOB M HE BCETJa MOXKET IPOMTH YCIIEIIHO.

HeoxxnnanHble OTpHLATENbHBIE PE3yIbTaThl TAKKE HE MOTYT OBITh MpOMrHOpUpoBaHbl. PazpadoTunkun GCC
0OBIYHO 3HAIOT O HUX, HO TIOKA HE MOTYT UCIPaBUTh. B 001eM, MpoBepbTe pe3yNbTaThl, Kak OBLIO OMMCAHO BHIIIE.
Ecnu Bce BropsiKe, TO MOKHO MPOAOJIKATh.

HakoHen ycTaHOBUM MaKeT:

make install

3ameuanue: B 3ToM MecTe peKOMEH/IyeTCsl IOBTOPHUTH IPOCTOH TECT, OMUCAHBINA
’

paneeBeprutech k yactu "Humeepayusa” Glibc v noBTopute npoBepky. Ecitn oHa He yaanach,
BHMIMO, BBI 3a0BITH HAIOKUTH BRITIEYTTOMIHYTHIH matd GCC Specs.
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YcranoBka Binutils-2.14 - Illar 2

Osxumaemoe Bpems COOpKH: 1.5 SBU
OskuiaeMoe MeCTO Ha JIHCKE: 108 MB

IlepeycranoBka Binutils

CHOBa co31aJiM OTIENIBHYIO JUPEKTOPHIO I COOPKH:
mkdir ../binutils-build

cd ../binutils-build

Teneps moaroroBuM Binutils kK KoMIUISINN:

../binutils-2.14/configure --prefix=/tools \
--enable-shared --with-lib-path=/tools/lib

Omnucanne onmuii KOHPHUTYpaInu:

*  --with-lib-path=/tools/lib: DTOT mapameTp HepesaeT CKPUNTyY KOHPUTYPALUH MyTh [0 YMOJTYaHHUIO JUIS IIOMCKA
6ubmMoTek. MBI He XOTHM, YTOOBI B ITyTH ITOVCKA OKa3aJlich OMOIMOTEKH U3 Hallled OCHOBHOM CHCTEMBI.

[Mepen nauanom coopku Binutils He 3a0y1bTe cOPOCHUTH 3HAUCHHMS TIEPEMEHHBIX OKPYXKEHUS ¢ raramu

ONITHMU3AINH 110 YMOJTYAHHMIO.
OTKOMITHIIAPYEM ITaKeT:
make

3ameuanme: 37ech He 00s3aTEIBHO 3aIyCKaTh TeCTHpOoBaHUe Binutils, Tak kak 3TO HE HACTOIBKO
Ba)kHO, Kak B ['11aBe 6.

IIporecTupyem pe3ynbTaThl:

make check
K COKAJICHUIO, 3TO HET IMPOCTOTO NYTU YBUACTH PE3YJIbTAThI TECTA, KAK B IPCABIAYIICM ITAKETC GCC. Tem He

MeHee, eCJIM TeCTHPOBAHHE He MPOIILIOo, TO 3TO ¢pa3y OynaeT BuaHO. Ha BriBOAE OyaeT 4To-To Hamomooue:
make[1]: *** [check-binutils] Error 2

341 YCTaHOBUM IIAKET:

make install
Temeps moxroroBuM Binutils k mepeomnpeenieHIo CpeaCcTB B CICAYIOUICH TIaBe:

make -C 1d clean
make -C 1d LIB_PATH=/usr/lib:/lib
BHumaHue

He ynansiire ceifuac TUPEeKTOpHH C NCXOJHUKAaMK U cOopkoit Binutils. Oun OynyT Hy>KHBI HaM B ClIeyIOLIeH I1aBe B

X HBIHCUIHECM BHUC.

Ycranoska Gawk-3.1.3

OskuaeMope BpeMsi COOPKH: 0.2 SBU
OxuraeMoe MECTO Ha JIUCKeE: 17 MB

Onucanue Gawk

Gawk siBisieTcs peanuzanneii awk, KOTOpBIH HCIOIB3YETCsl ISl MAaHUITYJISIINI ¢ TEKCTOBBIMHE (aiimamu.
Yemanaenusaemvie npoepammor: awk (link to gawk), gawk, gawk-3.1.3, great, igawk, pgawk, pgawk-3.1.3 u pwcat

3aBucumoctn ycranokn Gawk

Gawk 3aBucur ot: Bash, Binutils, Coreutils, Diffutils, GCC, Gettext, Glibc, Grep, Make, Sed.

YcranoBka Gawk

IToxrorosum Gawk K KOMITMIISALINN:
./configure --prefix=/tools
OTKOMITMIIHPYEM ITaKeT:

make
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DTOT MaKeT MOAEPKUBAET TECTHPOBAHIE KOPPEKTHOCTH cOOpyH. BBl MOXkeTe 3aIyCTUTh €ro KOMaH/I0¥:
make check

41 YCTaHOBUM €TO:

make install

YcranoBka Coreutils-5.0

OxxnaeMoe BpeMs COOPKH: 0.9 SBU
O’kHIaeEMO€E MECTO HA IUCKE: 69 MB

Onucanue Coreutils

[Maker Coreutils coiep>kKUT HEKOTOPBIE IPOCThIE CUCTEMHBIE YTHIIUTHIL.

Yemanaenusaemvle npoepammer: basename, cat, 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, hostid, hostname,
id, install, join, kill, link, In, logname, Is, md5sum, mkdir, mkfifo, mknod, mv, nice, nl, nohup, od, paste, pathchk,
pinky, pr, printenv, printf, ptx, pwd, readlink, rm, rmdir, seq, shalsum, shred, sleep, sort, split, stat, stty, su, sum,
sync, tac, tail, tee, test, touch, tr, true, tsort, tty, uname, unexpand, uniq, unlink, uptime, users, vdir, wc, who,
whoami u yes

3aBucumoctu ycranosku Coreutils

Coreutils 3aBucur ot: Bash, Binutils, Coreutils, Diffutils, GCC, Gettext, Glibc, Grep, Make, Perl, Sed.

YcranoBka Coreutils

IMoxrorosum Coreutils K KOMIHIISAINN:

./configure --prefix=/tools

CxoMOmIupyeMm mnaker:

make

OTOT NakeT MoJAEPKUBAET TECTUPOBAaHIE KOPPEKTHOCTH COOpKU. BBl MOXeTe 3amyCTHTh eroJl KOMaHIO:
make RUN_EXPENSIVE TESTS=yes check

Omnmcanue nmapameTpoB make:

*  RUN_EXPENSIVE_TESTS=yes: DTO 3aCTaBHUT 3aIlyCTUTh HEKOTOPHIE TOATIOJHUTEIbHBIE TECTHI, KOTOPHIE
TpeOYIOT JOCTATOYHO MHOTO BPEMEHH Ha HEKOTOPBIX IuaTdopmax. Tem He MeHee, 3TO He mpolseMa s
Linux.

4! YCTaHOBUM IIAKET:
make install

Ycranoska Bzip2-1.0.2

OxxnaemMoe BpeMsi COOPKH: 0.1 SBU
O’kHaeM0o€e MECTO Ha IUCKE: 2.5MB

Onucanue Bzip2

Bzip2 sBnsercs 6104nbM daitnoBbiM apxuBaTopoM (block-sorting file compressor), KOTOpPBIN CKMMaeT, Kak
MPaBUJIO, JIyYIlle TPAJAUIIMOHHOTO gzip.

Yemanaenusaemvie npoepammsr: bunzip2 (link to bzip2), bzcat (link to bzip2), bzemp, bzdiff, bzegrep, bzfgrep,
bzgrep, bzip2, bzip2recover, bzless n bzmore

Yemanasnusaemvie bubauomexu: 1ibbz2.a, libbz2.so (link to libbz2.s0.1.0), libbz2.s0.1.0 (link to libbz2.50.1.0.2) n
libbz2.50.1.0.2

3aBucumocTH ycTaHoBkH Bzip2

Bzip2 3aBucur ot: Bash, Binutils, Coreutils, Diffutils, GCC, Glibc, Make.

Ycranoska Bzip2
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[MTakeT Bzip2 He cOmEPKUT CKPHUITA configure. OH KOMITMITHPYETCS U YCTAHABIUBACTCS KOMaHIOM:
make PREFIX=/tools install

Ycranoska Gzip-1.3.5

OxuaemMoe Bpems COOpKH: 0.1 SBU
O’KHIaeEMO€E MECTO HA IUCKE: 2.6 MB

Onucanne Gzip

[MTaker Gzip COAEPKUT NPOrpaMMBI JJIsl CKATHS ¥ pacakoBKHU (aiyioB ¢ HCIONb30BaHUeM KoaupoBanus Lempel-
Ziv (LZ77).

Yemanaenusaemvie npoepammer: gunzip (ccblka Ha gzip), gzexe, gzip, uncompress (CChUIKa Ha gunzip), zcat
(ccwika Ha gzip), zcmp, zdiff, zegrep, zfgrep, zforce, zgrep, zless, zmore n znew

3aBucumocTn ycranoBku Gzip

Gzip 3aBucur ot: Bash, Binutils, Coreutils, Diffutils, GCC, Glibc, Grep, Make, Sed.

Ycranoska Gzip

IMoaroroBum Gzip K yCTaHOBKE:
./configure --prefix=/tools
CxoMOuIupyem naker:

make

WU ycranoBum ero:

make install

YcranoBka Diffutils-2.8.1

OsxuaeMoe BpeMst COOpPKH: 0.1 SBU
O’xHmaeMoe MeCTO Ha JIMHCKE: 7.5 MB

Onucanune Diffutils

[TporpamMMbI U3 3THOTO MAKETa MOTYT MOKA3aTh BaM Pa3jIndus MEXIy AByMs (aiinamu win qupextopusimu. OHu
OOBIYHO HCIIOIB3YFOTCS JUTS CO3MAHMSI PA3INYHBIX MATYCH.
Yemanasnusaemvre npoepammor: cmp, diff, diff3 u sdiff

3aBpucumorTu yctanoBku Diffutils

Diffutils 3aBucut ot: Bash, Binutils, Coreutils, Diffutils, GCC, Gettext, Glibc, Grep, Make, Sed.

Ycranoska Diffutils

IMonrorosum Diffutils k koMIuIsALAK:
./configure --prefix=/tools

CxoMOuaupyem naker:
make

1 ycranoBum ero:
make install

YcranoBka Findutils-4.1.20

OskuaeMoe BpeMst COOpKH: 0.2 SBU
OxuraeMoe MECTO Ha JINCKe: 7.6 MB

Onucanue Findutils
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[Taker Findutils comepxut nmporpaMmsl 1 iorcka (aiinos, B ToM uucie "Ha JneTy" (IyTeM peKypCUBHOTO TIOUCKA
OT IMPEKTOPUH U TIOKa3bIBas TOJIBKO (ailiibl YJJOBIETBOPSIOLINE TapaMeTpaM IMOUCKa) U ITOUCK Yepe3 ObIzy
JTAaHHBIX.

Yemanasnusaemvie npoepammer: bigram, code, find, frcode, locate, updatedb u xargs

3aBucumocTn ycranoBku Findutils

Findutils 3aBucur ot: Bash, Binutils, Coreutils, Diffutils, GCC, Gettext, Glibc, Grep, Make, Sed.

YcranoBka Findutils

ITonrorosum Findutils Kk koMIwIsuu:
./configure --prefix=/tools

CxoMIuIupyem naker:
make

DTOT MakeT NOAJePKUBAECT TECTUPOBAHNE KOPPEKTHOCTH COOPKH. ECIN BBI XOTHTE 3aIllyCTHTh €r0, TO BHIIIOJIHUTE
CIIEIYIOIY0 KOMaHY:

make check

1 ycraHoBUM Naker:

make install

YcranoBka Make-3.80
OskuaemMoe BpeMst COOpPKH: 0.2 SBU

OxujraeMoe MECTO Ha JINCKeE: 8.8 MB

Onucanue Make

Make aBTOMaTHYECKH ONPEACISICT, KAKUE YaCTH OOJIBIION MPOrpaMMBI TOJKHEI OBITH IEPEKOMITHIIMNPOBAHBI H
BEI3BIBACT KOMAH/IBI JUTS MX TICPECKOMITHIISIIINH.
Yemanasnusaemvie npoepammor: make

3aBucumocTu ycranosku Make

Make 3aBucur ot: Bash, Binutils, Coreutils, Diffutils, GCC, Gettext, Glibc, Grep, Sed.

YcranoBka Make

TToarorosum Make Kk KOMITUIIALIUN:
./configure --prefix=/tools

CKOMIOIIHPYEM IPOTPaMMY':

make

DTOT MaKeT MOAIEPKUBAET TECTHPOBAHNE KOPPEKTHOCTU cOOpKH. ECiu BBl XOTUTE 3aIyCTUTh €T0, TO BBITIOJTHUTE
CJIeYIONIYI0 KOMaHIY:

make check

Tenepp ycTaHOBUM NaKET U JOKYMEHTALIMIO K HEMY:

make install

YcranoBka Grep-2.5.1

OxxnaeMoe BpeMsi COOPKH: 0.1 SBU
O’kHIaeMo€e MECTO Ha IUCKE: 5.8 MB

Onucanne Grep

Grep sIBIICTCS IPOJITPaMMON, HCIIOIB3YEMOM JJIs TIeUaTH CTPOK U3 (paiiia, KOTOPhIe COBIAAAIOT C 3aJaHbIM
1a0JIOHOM.
Yemanaenusaemvie npoepammur: egrep (ccpiika Ha grep), fgrep (ccpiika Ha grep) u grep

3aBucumocTn ycranosku Grep
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Grep 3aBucur ot: Bash, Binutils, Coreutils, Diffutils, GCC, Gettext, Glibc, Make, Sed, Texinfo.

YcranoBka Grep

IToaroroBum Grep K KOMIUIISIIUU:
./configure --prefix=/tools \

--disable-perl-regexp --with-included-regex
Onucanue napaMeTpoB KOHpUrypaluu:

*  _disable-perl-regexp: ITO IO3BOIHUT YOCIUTHCA, UTO grep HE OyI€T CKOMIOHOBAH C HCIIOJIB30BAHUEM
oubmmorexu PCRE, xoTopas MOKeT MPUCYTCTBOBATh B OCHOBHOM CHCTEME, HO He OyIeT HJOCTYIHA U3
cpensl chroot.

e _with-included-regex: DTO TO3BOJIUT yOeMUThCS, 4TO Grep MCIONB3bICT BHYTPEHHIE PETYIISPHBIC BBIPAKCHHUS.
B npotuBHOM ciydae, oH OyAeT HCmoiib30BaTh kKo u3 Glibe, KOTOPHIH MOXKET COepKaTh OMINOKH.

CKOMITIIIIPYEM NIPOTPAMMY:

make

ITOT MaKker MOAACPIKUBACT TCCTUPOBAHNE KOPPEKTHOCTHU C60pKI/I. Eciu BeI X0THTE €ro HCIIOJIb30BAaTh, BLIIIOJIHUTC
KOMaHAY:

make check

Ter[epb YCTAaHOBUM NAKET U JOKYMCHTAUIO K HEMY'

make install

YcranoBka Sed-4.0.7

OxxnaemMoe BpeMs COOPKH: 0.2 SBU

O’kHIaeEMO€E MECTO HA IUCKE: 52 MB

Onucanue Sed

Sed siBnsiercst peJakTOpoM MOTOKOB. PeakTop MOTOKOB MCIOJIB3YETCsI [J1sl BBIMOJIHEHUS [IPOCTHIX MTPpeoOdpa3zoBaHuid
TEKCTa Ha BXOJHOM IoTOKe ((haiiyl uiau craHiapTHHII BBOI).
Yemanasnusaemvie npoepammer: sed

3aBucumocTH ycTaHOBKH Sed

Sed 3aBucwur ot: Bash, Binutils, Coreutils, Diffutils, GCC, Gettext, Glibc, Grep, Make, Texinfo.

YcranoBka Sed

IToaroroBuM Sed K KOMITHIISAIIUH:

./configure --prefix=/tools

CxoMIuIupyeM nIporpaMmy:

make

DTOT IaKeT MOAACPIKUBACT TCCTUPOBAHNEC KOPPCKTHOCTHU C60pKI/I. Ecnu BBl XOTHUTE UCTIONB30BaTh €ro, To
BBIITOJTHUTE KOMaHY:

make check

Teneps yCTaHOBHM MaKeT U TOKYMEHTAIIHIO:
make install

YcranoBka Gettext-0.12.1

Osxumaemoe Bpems COOpKH: 7.2 SBU
OskuiaeMoe MeCTO Ha JIHCKE: 55 MB

Onucanue Gettext

[Taker Gettext ucronbp3yeTcs I HHTEPHALMOHATN3ANNH U JIOKAIU3auy. [IporpaMmMel MOTYT OBITH
ckoMnurpoBansl ¢ [Tonnepskkoit Pognoro f3sika (Native Language Support - NLS) 11 nosmyueHnst BO3MOXHOCTH
BBIBOJIa COOOIIEHHI Ha S3bIKE TI0JIb30BATENS.

Linux From Scratch 31



Yemanasnusaemvre npoepammer: autopoint, config.charset, config.rpath, gettext, gettextize, hostname, msgattrib,
msgcat, msgemp, msgcomm, msgeonv, msgen, msgexec, msgfilter, msgfimt, msggrep, msginit, msgmerge,
msgunfmt, msguniq, ngettext, project-id, team-address, trigger, urlget, user-email u xgettext

Yemanasnusaemvie bubnuomexu: libasprintfa,so], libgettextlib[a,so], libgettextpo[a,so] u libgettextsrc[a,so]

3aBucumocTn ycranosku Gettext

Gettext 3aBucur ot: Bash, Binutils, Bison, Coreutils, Diffutils, Gawk, GCC, Glibc, Grep, Make, Sed.

YcranoBka Gettext

[Toarorosum Gettext K KOMITUJIISLIUN:

./configure --prefix=/tools

CxoMIuIupyem naker:

make

DTOT makeT MoAepPKUBaeT TECTHPOBAHUE KOPPEKTHOCTH cOopku. Tem He MeHee, TecTupoBanue Gettext B 3ToH
TJIaBE€ MOXCET HE HpOﬁTH YCHCIIHO U3-3a 3aBUCUMOCTEN OT OCHOBHOU CUCTEMBEI - K nmpumMepy, eciin 6y[[eT HaﬁﬂeH
KOMIIUJIATOP Java. TeCTI/IpOBaHI/Ie Gettext 3aHUMaeT MHOT'O BPEMCHU U HC ABJIACTCA KPUTUIHBIM. H03TOMy MBI HE
PEKOMEHAYM 3allyCKaTh €ro 3/1€Ch. Eciu jxe BBl Bce-Taku 3aX0TUTE UCII0Ib30BaTh €T0, BBIIIOJJHUTE KOMaHy:
make check

41 YCTAaHOBUM IIAKET:

make install

YcranoBka Ncurses-5.3

OxxnaeMoe BpeMs COOPKH: 0.7 SBU
O’kHaeMo€e MECTO Ha IUCKE: 26 MB

Onucanue Ncurses

IMTakeT Ncurses coepKUT OMOIMOTEKH IS PACIIUPEHUS BO3MOXKHOCTEH TeKCTOBOTO MHTepdeiica, BKIIOUal maHenu
U MCHIO.

Yemanasnusaemvie npoepammur: captoinfo (link to tic), clear, infocmp, infotocap (link to tic), reset (link to tset),
tack, tic, toe, tput u tset

Yemanasnusaemvie 6ubauomexu: libcurses.[a,so] (link to libncurses.[a,so]), libform.[a,so], libmenu.[a,so],
libncurses++.a, libncurses.[a,so], libpanel.[a,so]

3aBucumocTn yctanoBku Ncurses

Ncurses 3asucut oT: Bash, Binutils, Coreutils, Diffutils, Gawk, GCC, Glibc, Grep, Make, Sed.

YcranoBka Ncurses

Cuayvaia CaciacM CICaYromiee:
patch -Npl -i ../ncurses-5.3-etip-2.patch
patch -Npl -i ../ncurses-5.3-vsscanf.patch

ITepBrIit maTa ckOppeKTUpYET (paiiinr 3ar0JTOBKOB etip.h, @ BTOPOH - HCIIPABUT HEKOTOPHIE MIPEIYTIPEKACHUS
KOMITHJIITOPA TPH IPUCYTCTBUH KOHKYPHPYIOIINX ONOIHOTEK.
Teneps noaroroBuM Ncurses K KOMIUISIUH:

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

Omnwcanne napaMeTpoB KOH(pUTypaIyu:

e _-without-ada: D10 3actaBuT Ncurses He coOUpaThes ¢ ucnoib3oBanreM Ada, eciv OH yCTaHOBJIEH B
OCHOBHOM cHCTeMe. DTa HaM HY>KHO [TOTOMY, YTO TpHu padoTe B cpeze chroot, Ada He OynmeT 1oCTyIeH.
. --enable-overwrite: IT0 ckaxxeT Ncurses YCTaHaBJIMBATh 3ar0JIOBKH B /tools/include, a HE B /tools/include/ncurses,

HaM Haao0 y6CJII/ITBCH, YTO APYTrU€ MAKETHI CMOT'YT OTH 3ar0JIOBKH HaWTH.

CKOMITMIIUPYEM MIPOTpaMMbl U OMOIIHOTEKH:
make
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Tenepb YCTaHOBUM MAKET U TOKYMCHTalHIO:

make install

YcranoBka Patch-2.5.4
OxuaemMoe Bpems COOpKH: 0.1 SBU

O’KHIaeEMO€E MECTO HA IUCKE: 1.9 MB

Onucanue Patch

ITporpamma patch moguduuupyet (aitinsl B cOOTBETCTBUH ¢ (aitngoM natya. @aii ¢ maTdeM - 3To, Kak IpaBUIIo,
CIHCOK, CTeHEepUpOBaHbIi mporpammoit diff, KoTopsIil conep XKUT HHCTPYKIUU K TOMY, KaKHe U3 OPUTHHAIBHBIX
(haitToB HEDKIAIOTCS B MOXKHU(PHUKALINH.

Yemanasnusaemvie npoepammer: patch

3aBucumoctu ycranosku Patch

Patch 3aBucut ot: Bash, Binutils, Coreutils, Diffutils, GCC, Glibc, Grep, Make, Sed.

YcranoBka Patch

IToxrorosum Patch k xommmsamum:

CPPFLAGS=-D_GNU_SOURCE ./configure --prefix=/tools

®nar nperpoueccopa -D_GNU_SOURCE Hy>KeH ToJIbKO Ha matdopmax PowerPC. Ha npyrux miardopmax Bbl
MOJKETE €T0 MPOIYCTHUTD.

CKOMIOIIHPYEM IPOTPaMMY':

make

Tenepp yCTaHOBUM NaKET U JOKYMEHTALIUIO:
make install

YcranoBka Tar-1.13.25
OxuaemMoe Bpems COOpKH: 0.2 SBU

O’KHIaeEMO€E MECTO HA IUCKE: 10 MB

Onucanue Tar

Tar sBsIETCS apXUBAaTOPOM pazpabOTaHBIM JJISl COXPAHEHUS U PACIaKOBKH (paiIoB B M U3 apXHBOB, H3BECHBIX KaK
(hatier tar (TapOonsl, tarballs).
Yemanasnueaemvie npoepammur: rmt u tar

3aBucumocTu ycranosku Tar

Tar 3aBucur ot: Bash, Binutils, Coreutils, Diffutils, GCC, Gettext, Glibc, Grep, Make, Sed.

YcranoBka Tar

[ToaroroBum Tar Kk KOMPIUIIALINN:

./configure --prefix=/tools

CKOMIOMIHPYEM IPOTPaMMBI:

make

DTOT MakeT MoAEePIKUBACT TECTHPOBAHUE KOPPEKTHOCTH COOPKH. ECITH BBl XOTUTE €ro HCIIOIB30BaTh. TO
BBITTOJTHUTE KOMaHAY:

make check

Tenepb yCTAaHOBUM NAKET M TOKYMEHTALHMIO:

make install

YcranoBka Texinfo-4.6

OsxraemMoe cpeMsi COOpKH: 0.2 SBU
OsxHaeMoe MECTO Ha JIHCKE: 16 MB
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Onucanue Texinfo

IMaket Texinfo comepsKUT POTPaMMBI, HCTIOIB3yEMBIE IS UTEHHS, 3aIIMCH W KOHBEPTHPOBaHUs TOKyMeHTOB Info,
KOTOpBIE COJIEPKAT CHCTEMHYIO TOKYMEHTAIIHIO.
Yemanasnusaemvre npoepammer: info, infokey, install-info, makeinfo, texi2dvi u texindex

3aBucumocTu ycranosku Texinfo

Texinfo 3aBucut ot: Bash, Binutils, Coreutils, Diffutils, GCC, Gettext, Glibc, Grep, Make, Ncurses, Sed.

YcranoBka Texinfo

IToxrorosuMm Texinfo K KOMITUIALINNA:

./configure --prefix=/tools

CKOMIOMIHPYEM IPOTPaMMBI:

make

DTOT MakeT MOAJIEPKUBAET TECTHPOBAHUE KOPPEKTHOCTH cOOpkH. ECiiy BBl XOTHTE UCIOJIB30BATh €T0, TO
BBITIOJTHUTE KOMaH/IY:

make check

TenepL YCTaHOBUM NAKET U JOKYMCHTAlMIO:
make install

YcranoBka Bash-2.05b
OsxumaemMoe Bpemsi COOpKH: 1.2 SBU

OsxHaeMoe MECTO Ha JIHCKE: 27 MB

Onucanue Bash

Bash - 3o Bourne-Again SHell, KoTopbIii 00BIYHO HCHIONB3YETCs KaK HHTEpIpUTaTop KoMana Ha Unix cucremax.
[Tporpamma bash cauThIBaeT JaHHBIE CO CTAHIAPTHOTO BBOA (KiIaBuaTypa). [lonb30Barens BBOAUT YTO-THO0,
nporpamMma ONpeJielisieT, YTO KIMEHHO MOJIb30BaTeNb BBEJ M YTO C 9TUM JIellaTh, HAIPUMED, 3aIyCTUTh APYTYIO
porpamMMy.

Yemanaenusaemvie npoepammer: bash, sh (ccpinka Ha bash) u bashbug

3aBucumocTn ycranoBku Bash

Bash 3aBucwur ot: Binutils, Coreutils, Diffutils, Gawk, GCC, Glibc, Grep, Make, Ncurses, Sed.

YcranoBka Bash

Bash comepxuT HECKOJIbKO M3BECTHBIX OIUOOK. McripaBuM uX, MPUMEHUB 1aTY:
patch -Npl -i ../bash-2.05b-2.patch

Teneps moaroroBuM Bash k koMmusiimm:

./configure --prefix=/tools

CKOMIUIUPYEM NPOTrpamMmy:

make

OTOT MaKeT MOJAEPKUBACT TECTHPOBAHNE KOPPEKTHOCTH COOpKH. ECIIH BBI XOTHUTE UCTIONB30BaTh JTY
BO3MOXHOCTB, TO BBIIIOJTHUTE KOMaHY:

make tests

Tenepb YCTaHOBUM HAKET U JOKYMEHTALHIO:

make install

4! CO3J1a/IUM CCBUIKY IUIA MMPOTrpaMM, KOTOPBIC UCIIOJIB3YIOT sh B KQU€CTBE LIEIjIa:
In -s bash /tools/bin/sh

YcranoBka Util-linux-2.12

OxuaemMoe Bpems COOpKH: 0.1 SBU
O’KHIaeEMO€E MECTO HA IHUCKE: 8 MB

Onucanue Util-linux
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[MTaxer Util-linux conepxut psn pazHooOpa3HBIX yTHWINT. HeKoTopble U3 HUX MCIONIB3YIOTCS BEChbMa YacTo IS
MOHTHPOBaHUSI, Pa3MOHTHPOBaHHMs, popMaTUPOBaHUS U yIIpaBIEHUS IpaiiBepaMu TUCKOB, OTKPBITHS IIOPTOB tty U
BEIBOZIA COOOIICHUH si/Ipa.

Yemanasnusaemvie npoepammer: agetty, arch, blockdev, cal, cfdisk, chkdupexe, col, colcrt, colrm, column,
ctrlaltdel, cytune, ddate, dmesg, elvtune, fdformat, fdisk, fsck.cramfs, fsck.minix, getopt, hexdump, hwclock, ipcrm,
ipcs, isosize, kill, line, logger, look, losetup, mcookie, mkfs, mkfs.bfs, mkfs.cramfs, mkfs.minix, mkswap, more,
mount, nameli, parse.bash, parse.tcsh, pg, pivot_root, ramsize (cchiika Ha rdev), raw, rdev, readprofile, rename,
renice, rev, rootflags (ccpuika Ha rdev), script, setfdprm, setsid, setterm, sfdisk, swapoff (ccpuika Ha swapon),
swapon, test.bash, test.tcsh, tunelp, ul, umount, vidmode (ccbuika Ha rdev), whereis u write

3aucumoctu ycranosku Util-linux

Util-linux 3aBucur ot: Bash, Binutils, Coreutils, Diffutils, GCC, Gettext, Glibc, Grep, Make, Ncurses, Sed, Zlib.

Ycranoska Util-linux

Util-linux He MOXET UCIOJIb30BaTh 3ar0JIOBKH U OUOJIUOTEKH U3 TUPEKTOPHH /t0ols. DTO UCTIPABIACTCS C TIOMOIIBHIO
UCTIPABJICHUS CKPUIITa KOH(PHUTYPAIIHH:

cp configure configure.backup
sed "s@/usr/include@/tools/include@g" configure.backup > configure

IToarorosum Util-linux k KOMOUIALUK:

./configure

CKoMIOIIHpYeM MOJAEPIKKY HEKOTOPHIX IIa0JIOHOB:

make -C lib

W, mockombKy HaM HY>KHBI TOJTBKO HEKOTOPBIC U3 YTHIIUT U3 3TOTO IaKeTa, co0epeM TOIBKO UX:

make -C mount mount umount
make -C text-utils more

Teneps ckonmpyeM 3TH Gaiiibl B AUPEKTOPUIO BPEMEHHBIX CPEICTB:
cp mount/{,u}mount text-utils/more /tools/bin

YcranoBka Perl-5.8.0

OskuaeMoe BpeMst COOpKH: 0.8 SBU
OxuraeMoe MECTO Ha JINCKe: 74 MB

Onucanue Perl

[Taxer Perl conepxwur perl, SI3b1ka [Ipaktuunoit O6pabdorku n OtueroB (Practical Extraction and Report Language).
Perl cobpan B cebe HekoTOpEIe Tyumie cBoiictBa C, sed, awk u sh iB 0THOM MOIITHOM sI3BIKE.

Yemanasnusaemvie npoepammor: a2p, c2ph, dprofpp, enc2xs, find2perl, h2ph, h2xs, libnetcfg, perl, perl5.8.0
(ccriika Ha perl), perlbug, perlce, perldoc, perlivp, piconv, pl2pm, pod2html, pod2latex, pod2man, pod2text,
pod2usage, podchecker, podselect, psed (ccputka Ha s2p), pstruct (cceuika Ha c2ph), s2p, splain u xsubpp
Yemanaenusaemvie 6ubnuomexu: (CTAIIKOM MHOTO Ha3BaHUI)

3aBucumocTu yctanoBsku Perl

Perl 3aBucut ot: Bash, Binutils, Coreutils, Diffutils, Gawk, GCC, Glibc, Grep, Make, Sed.

Ycranoska Perl

Jlnist Havana nmpuMeHuM raTy Juis oudiauorexu C:
patch -Np1 -i ../perl-5.8.0-libc-3.patch
W ybenumcst, 4To HEKOTOpPBIE CTATUYECKUE PACIIUpPEHHs OyIyT COOpaHbI:

chmod u+w hints/linux.sh
echo 'static_ext="10 re Fentl"' >> hints/linux.sh

Ter[epb IOArOTOBHUM Perl x KOMITHJIAITUH
./configure.gnu --prefix=/tools

CKOMHI/IHI/IpyeM TOJIBKO H€06XO,I[I/IMLIC CpeacCTBa:
make perl utilities

Tenepb cKOMMPYEM 3TH CPEACTBA M UX OMOIHOTEKH:
cp perl pod/pod2man /tools/bin
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mkdir -p /tools/lib/perl5/5.8.0
cp -R lib/* /tools/lib/perl5/5.8.0

Coikarne

OnuceIBacMEIi 3/1eCh IIar He sBiseTcs o0s3aTenbHbM. Ecii Bam paszgen LFS odeHb Mai, BB XOTHTE IPOCTO
MONIPOOOBATh WM y BAaC €CTh APYTHE MPUIHHEL, TO BBl MOXKETE BHIITOIHUTH HHCTPYKIIUHU 3TOTO pa3iena.
Hcnonnsiembie (haiibl 1 OUOIMOTEKH COOMPAIOTCS C UCIOJIh30BAHUEM HEHYKHBIX CUMBOJIOB OTJIAJIKH - 3TO OKOJIO
130 MB. Bl MoxeTe yJalnuTh 3TH CUMBOJIbI KOMaHAaMHU:

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

[TepBast koMaH/1a IPOIYCTUT OKOJIO ABaAATH (ailyioB, COOOLIMB 4TO OHU HeroaaepkiuBaeMoro gopmara. bonbias
YacTh U3 HUX CKPUITEL, 51 HE OMHAPHUKH.

Hu B xoem ciydae He ucnonw3ylime mapaMeTp --strip-unneeded 11 OMOINOTEK -- OHU OyAyT UCTIOPYCHBI B BaM
NpUIEThCs cCOOMpaTh UX Bce 3aHoBO BMecTe ¢ Glibe.

Jlist ocBOOOKAEHHS ellie mapbl MeradalT, BBl MOXKeTe yOpaTh BCIO JOKYMEHTALHIO:

rm -rf /tools/{,share/} {doc,info,man}

Bawm nonaooutcst okosio 850 MB cBoboaHOr0 Mecta Ha Bamieit cucteme LFS mis ais coopku u yeranosku Glibe
Ha cienyromeM mare. Eciu BeI cMoxeTe cobpaTh 1 ycTanoBUTH Glibe, To BB cMOkeTe coOpaTh U YCTaHOBHUTD BCE
OCTalIbHOE.

III. Yacts III - Coopka cucremst LFS
Ii1aBa 6. YCTaHOBKA OCHOBHBIX CUCTEMHBIX NIPOrpamMm
Beryniienue

B sto0ii raBe Mbl BoiieM B asy cOOpkH M HauHEM cepbe3Ho cobupath Hamry LFS cuctemy. [{ns atoro mMbl Boiaem
B cpeny chroot BHyTpH Hamie# MuHH Linux cuctemsl, IpojenaeM HEKOTOpBIE JOMOIHUTENbHBIEC paOOThl 1 HAYHEM
YCTaHaBJIMBATh ITAKEThI OJIUH 32 OJHUM.

YcraHOBKa BCeX 3THX ITAaKETOB BEChbMa MPOCTA, ¥ BBl MOKETE MOyMaTh, 4YTO JOCTaTOYHO ObLIO OBl yKa3aTh olriee
OIIMCAHUE YCTAHOBKH AJISI BCEX MMAKETOB, & KOHKPETE3UPOBATh TOJILKO €CIIM YCTAHOBKA UX OTJINYACTCS OT
cranaaptHoi. HecMOTpst Ha TO, 4TO MBI COTJIACHBI C 3TUM, MBI PEIIMIN IaTh NOJHbIE HHCTPYKIMH 10 YCTaHOBKE
Ka)XJJOT0 U3 aKETOB MPOCTO JUIA TOTO, YTOOBI MUHIMHU3HPOBATh BO3MOKHOCTH BO3HUKHOBEHHS OIINOOK.

Ecnm BBI pemmnTe HCIOIb30BaTh ONTHMH3ANNIO KOMITMIATOPA B 3TOH IJIaBE, TO BAM CTOHUT TOCMOTPETH CIPABKY 110
ontumu3amy Ha http://www.linuxfromscratch.org/hints/downloads/files/optimization.txt. OnTumu3anus
KOMITHJISITOPA MOJKET CJIeNIaTh IPOTpaMMBI ObICTpee, HO MOTYT BOSHUKHYTH CJIOKHOCTH ITPH KOMIMJISIIAU 1
HEKOTOpbIe Po0OJIeMbl U paboTe ITHX nporpamM. Eciion maker oTka3bIBaeTCsi KOMITMITUPOBATHCS TIPH
UCIIOJIb30BaHUH ONTHMH3ALIUH, TO TONPOOYHTE CKOMITMITMPOBATH MaKeT 0e3 Hee, BO3MOXKHO MPOOJIEMbI UCUE3HYT.
Ecny nakeT KOMIMIMPYETCS C UCIOIb30BaHUEM ONTHMHU3AINHI, TO €CTh BO3MOXKHOCTD, YTO OH CKOMITMIIMPYETCS
HEKOPPEKTHO, HAIIPUMEP, MOTYT TOSIBUTHCS MPOOJIEMBI MEX/y HHTEPaKTUBHOCTBIO B KOJIE 1 COOpaHBIMHU
cpeacTBaMu. B o0meM, ncnonb30BaHNe ONTUMU3AYUH IIPU cOOpKe sIBiIseTcs puckoBaHbM. HoBrukam B LFS
pexoMeHayeTcs coompaTh ee 0e3 onTuMm3anuy. B Bammx cuiax cienars cucteMy OBICTPOi B CTaOMITBHOM
OJIHOBPEMEHHOM.

CIHCOK MakeToB, KOTOPBIE HA/I0 COOMPATH, SBIISETCS CTPOTO MOCIIEAOBATEILHBIM, HaM HAZ0 YOGAUTHCS, YTO B HUX
He OyZeT MpoIucaH MyTh K /tools. [I0 HEKOTOPBIM NIPUYMHAM, He CMOUM KOMIHIUPOBATh MAKETH MapajlieIbHO.
[TapannensHast cOOpKa MOYKET TTI0Ka3aThCsl BHITOJHOM MHOTAA (B 0OCOOCHHOCTH Ha MHOTOIIPOIIECCOPHBIX CHCTEMaX),
HO B pe3yNbTare y MPOrpaMm MOSIBUTCS 3aBUCUMOCTb OT CPEJCTB U3 /tools 1 OHU HE CMOTYT paboTaTh, KOTJa Mbl
YAAJIUM 3Ty TAPEKTOPHIO.

HpO oTJIAI0YHbIC CUMBOJIbI

BonbMHCTBO IpOTrpaMM U OHOIHOTEK M0 YMOIUAHHIO KOMITHMIIUPYIOTCS C CHMBOJIAMH OTJIAAKH (C OIIMEH -g TS
gce).

Koraa otnaxkuBaeTcs mporpamma Uiy OnOIHOTeKa, KOTOpast Oblia COOpaHa ¢ BKIIOYSHUEM OTJIaJOYHOM
HH(bOpMaHHH, TO OTJIAAYUK MOKET IE€PCIaTh BaM HE TOJIBKO aapeca B IMMaMATH, HO 1 UMCHA NIEPEMCHHBIX U
(HyHKIHH.

Ho uckittoueHre 0T/1aI0YHBIX CUMBOJIOB CYHIECTBEHHO YMEHBIIIAET Pa3Mep MPOrpaMMbl itk OuOmuoTeku. UToOb
MOJYYHUTh TPEACTABICHUE O TOM, CKOJIbKO MECTa 3aHUMACT OTIa0uHas HH(OPMAIIHS, TIOCMOTPUTE CIICTYOIIEe:
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e  OunaphHuk bash ¢ ornagounsiMu cumBosamu: 1200 KB

e OunapHHK bash 6e3 oTnanouynbsix cumBosos: 480 KB

e ¢aiinsr Glibc 1 GCC (/1ib u /usr/lib) ¢ oTnagounsiMu cuMBoTamu: 87 MB
e (aiinsl Glibc 1 GCC 6e3 0T1aq09HbIX CUMBOJIOB: 16 MB

Pa3zmep MOkeT HEMHOTO BapbUPOBATHCS B 3aBUCHMOCTH OT HCIIOJIB3YEMBIX KoMITmsiTopa u ondnroreku C. Ho
pasMep Mex1y mporpaMMmaMu 1 OMOIMoTeKamMu, COOpaHHBIMU C OTJIQJI0YHOIM nHpOpMannei n 6e3 TakoBOH MOXKET
paznuyatbes B 2-5 pas.

BounpimHCTBO NMI0/Iel HUKOT/1a HE CIOJIB3YIOT OTIIaYMK, U JOBOJBLHO MHOTO MECTa Ha JINCKE OCBOOOMUTCS MpU
YAaJICHUU OTJIaJOYHBIX CUMBOJIOB.

Jist ynaneHus oTiIaflouHbIX CUMBOJIOB M3 OMHAPHHUKOB (KOTOPBIE OJDKHBI ObITh OMHApHUKAaMH (hOPMATOB a.0ut MK
ELF), 3ammycTure strip --strip-debug filename. MOTYT HCTIOIB30BaThCs MIA0IOHBI 71 BRIOOpA HECKONBKIX (haiyioB
(marmpuMep, strip —-strip-debug SLFS/tools/bin/*).

s Bamrero ynoOctsa, [1aBa 9 BKiIroyaeT oHy IPOCTYIO KOMaHAY JUIsl YAAJICHHUS BCEX OTJIA[I0OYHBIX CHMBOJIOB 30
BCEX NMPOrpaMM 1 OMOIMOTEK B Ballel cucremMe. J[OMOTHUTENBHYIO HHPOPMALHUIO 110 ONTUMHU3ALMH MOKHO

MOJy4YHTh Ha http://www.linuxfromscratch.org/hints/downloads/files/optimization.txt.

Bxoxa B cpeay chroot

Temeps npunuto Bpems BOiTH B cpexy chroot mis ycTaHOBKH HEOOXOIUMBIX TakeToB. [lepen TeM, Kak BOWTH B
chroot, BaM HE0OOXOIMMO BOMTH B CHCTEMY KaK r00f, IOTOMY UTO TOJIBKO ¥00! MOKET BBITIOJIHUTH KOMAHJY chroot.
Ybenureck, uTo nepemeHHas okpyxeHus LFS ycraHoBineHHa KOPPEKTHO 3aITyCKOM echo SLFS, ¥ IPOBEPHTE, YTO OHA
COJIEPXKUT MyTh K TOUKE MOHTUpPOBaHUA paznena LFS, k npumepy /mnt/Ifs.
W3-nos npuBesneruii root 3amyCTUTE CIEAYIONIYI0 KOMaHy sl BX0o/a B cpeny chroot:
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

[Tapamerp -i, mepegaBaeMble KOMaH/IE env, OYHCTHT BCE IIEPEMEHHBIE OKpY>keHHMs cpenbl chroot. [Tocne atoro Mer
ycranapnuBaeM Toibko nepemenHsie HOME, TERM, PS1 u PATH. Koncrpykuus TERM=$TERM o3nauaer, 4to
nepeMeHHast okpysxeHuss TERM BHyTpu cpefsl chroot mpuMeT To ke 3HaYCHHE, YTO U BHE CPE/bl; ITa IepeMeHHast
HY’KHa TaKUM [IPOrpaMMaM Kak vim U less JIJIsl IPaBHIBHOM paOboThl. Eciin BaM Hy)XKHBI IpyTrue nepeMeHHbIe, Taknue
kak CFLAGS nmn CXXFLAGS, To 3T0 X0poIiiee MecTo 3a1aTh HX.

C sTOro MecTa HaM y)Ke He HaJlo HCII0JIb30BaTh NepeMeHHyto LFS, moToMy 4to nupektopus, ykazaHHas B Hel cTana
KOpPHEBOH IpH BXoze B cpeny chroot.

M1 yka3zainu /tools/bin mocnenHeit B crucke myteit PATH. braromapst 5ToMy makeTsl U3 3TOW AUPEKTOPUA HE OYIyT
UCTIONB30BaHbI, €CIH MBI YK€ YCTAHOBHIIM OKOHUYATEIbHYIO BEPCUIO0 COOTBETCTBYIOIIETO aKeTa. JTO ACUCTBYET B
TOM ciy4ae, koraa shell He 3ammoMuHaeT pacroaokeHHe UCIOTHAEMBIX (QaliIoB, UMEHHO ITO3TOMY MBI OTKIIFOUHIIH
9Ty (PYHKLUIO B IPE/IbIAYIICH IIaBe.

3anoMHHTE, YTO BCE KOMaH/Ibl 10 KOHIIA 3TOH IJIaBBl M BO BCEX IMOCIEIYIOIINX BBIIOIHSIIOTCS U3 cpelibl chroot.
Eciy BbI TOKUHYIHN 3Ty Cpey 10 0001 MpHUYMHE (HapuMep, MOCE IepPe3aroy3ku), TO BbI JOJKHBI CHOBA 3alTH B
cpeny chrrot u mpuMoOHTHPOBATH (haitToBbIe cCHCTEMBI proc 1 devpts (OMUCHIBAIOTCS MMOIKE) MEePe.T MPOI0KCHUCM
YCTaHOBKH.

3amertsTe, uTo bash BeBoauT "I have no name!". 910 HOpMaIIEHO, TOCKOIIBKY /etc/passwd €IIle HE CO3IaH.

N3meHeHnune BJIaaeabLIA

Ha maHHBII MOMEHT, ITpaBa Ha TUPEKTOPHIO /tools IPUHAIEKAT TOIH30BATEIIO [fS, TIOIH30BATEINI0, KOTOPBIN
CYIIECTBYET TOJILKO HA OCHOBHOM cucTteMe. XOTs Mbl COOMpaeMcsl yAIUTh JUPEKTOPHIO /tools KOT/IA HAIIA CHCTEMA
Oyzner coOpaHa, BEI MOKETE 3aXOTETh HE JIeNaTh 3Toro, Hampumep, ais moctpoerus npyroii cuctemsl LFS. Ho ecm
BEI XOTUTE OCTAaBUTH JHPEKTOPHIO /tools, TO y Hee OyIeT Biamener ¢ onpeaeiacHasM ID Ho 6e3 akkayHTa. ITO
OITaCHO TIOTOMY, YTO BITIOCIICACTBUHU CO3JIaHEIH MOJIB30BATEIBCKHI aKKaAyHT MOXET MOTYYIHTh Takol ke ID u craner
BIIAJICIBIIEM TUPEKTOPHH /tools X BCeX (hailyIoB BHYTPH HEE, U MCIIOIB30BATh 3TO B CBOUX IICIIAX.

Yro0bl M3x0ekKaTh ITOTO, BBI MOXKETE JOOABHUTH MOJIb30BaTENIA [fS B Baty HOBYI0 LFS mpu co3manuu ¢aiina
Jetc/passwd, ¥ IOJITIPABUTH €r0 TAKUM 00pa3oM, 4To0bI ID 3TOro moss30BatTeis U rpyIiibl ObUTH HICHTUYHBI UM )K€ Ha
OCHOBHO¥ cructeme. IIoMuMO 3TOro, BBl MOKETE (M B ATOM KHHUIE TaK U JIEJIAeTCs) CBA3aTh CONEPKUMOE TUPEKTOPUHT
/tools C TIOJIB30BATEJIEM 700! 3aITyCKOM KOMaH/IbI:

chown -R 0:0 /tools

Komanza ucnonsiyer "0:0" BMecTo "root:root" moTomy, 4TO chown HE MOKET UCIIOIB30BaTh UMsI "root" 10 TOTo, KaK
Oyzer cozmaH (aiin maposieit.
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Co31anue IMpPEeKTOPU

Temeps HaM HaJO CO3MATh CTPYKTYPY daitnoBoii cucremsl LFS. Cozmaanm nepeBo TupeKTOpHil, HCTIONB3YI0
CJIEQYIOINE KOMaHAbI:
mkdir -p /{bin,boot,dev/{pts,shm},etc/opt,home,lib,mnt,proc}
mkdir -p /{root,sbin,tmp,usr/local,var,opt}
for dirname in /usr /usr/local
do
mkdir $dirname/ {bin,etc,include,lib,sbin,share,src}
In -s share/{man,doc,info} $dirname
mkdir $dirname/share/ {dict,doc,info,locale,man}
mkdir $dirname/share/ {nls,misc,terminfo,zoneinfo}
mkdir $dirname/share/man/man{1,2,3,4,5,6,7,8}
done
mkdir /var/{lock,log,mail,run,spool}
mkdir -p /var/ {tmp,opt,cache,lib/misc,local}
mkdir /opt/{bin,doc,include,info}
mkdir -p /opt/{lib,man/man{1,2,3.4,5,6,7,8} }
ITo YMOJIYaHUIO, AUPEKTOPUU CO3AAI0TCA C IpaBaMU JOCTYyIIa 755, HO 3TO NPpaBUJIbHO HE IJI BCCX U3 HUX. MpEr
clieslaeM JBa U3MEHEHUS: OHO I JOMAIIHEN TUPEKTOPUU MOIB30BATENS F00t, & APYTO€ ISl TUPEKTOPUU ISt
BpPEMEHHBIX (hailyoB.
chmod 0750 /root
chmod 1777 /tmp /var/tmp
HepBOﬁ KOMaH,I[OI\/‘I MBI 3alpeniacM A0CTyll B JUPEKTOPUIO /root IJISI BCEX, KpOME BJIaJCjIblia -- TOKE CaMOC€ HaM HAaJ10
6yz[eT IIOTOM CcacJiaTh JIs1 JOMAIIIHUX I[I/IpeKTopHﬁ OCTaJIbHBIX OJIL30BATEIEH. . BTOpOﬁ KOMaHZ[OfI MBI IIO3BOJIAEM
BCEM I10JIB30BAaTCIIsSIM 3aIllMChIBATh U YUTATh (bai/'mm B U U3 Z[I/IpeKTOpI/Iﬁ /tmp u /Var/tmp directories, HO OHU HE CMOT'YT
yIaJISITh OTTY 1A (haiisibl Apyrux moyib3oBarenci. IlocnenHee qocturaeTcs ycTaHOBKO# "sticky bit" -- crapiero oura
B OuTOBOI Macke 1777.

CoBsmecTumocthb ¢ FHS

MpI co3iaeM Hallle IepeBO KaTajJoroB COBMECTUMBIM co cTanmaptoM FHS (moctymen Ha
http://www.pathname.com/fhs/). 3a uckt0OYeHHEM TUPEKTOPHIL /ust/local/games U /usr/share/games, IIOCKOJIBKY OHH HE
HY>KHBI HA MUHIMAJIBHOH cucteMe. TeM He MeHee MOKHO caenaTh Banry cucreMy FHS-coBmectnmoit. [Tockonpky
CTPYKTYpa CyOAUPEKTOpPHIA /ust/local/share He ommcana B crangapTe FHS, To MBI co3maem ee Tak, Kak HaM HaJ0.

MounTtupoBaHue paujioBbIX cucTeM proc u devpts

Jist mpaBUITbHOTO (PYHKIIMOHUPOBAHKS OCHOBHBIX MPOrpaMM (ailioBble CUCTEMBI proc U devpts TOIKHBI ObITh
JOCTYIHBI U3 cpenbl chroot. daiinoBble CHCTEMbI MOT'YT MOHTHPOBATHCSI HECKOJIBKO pa3 B Pa3jIMYHbIX TOYKaX, TaK
YTO TO, YTO OHM OyIyT CMOHTHPOBAHBI M Ha Balllei OCHOBHO CHCTEME, HE CO3/1acT IPOOJIEM - 0COOEHHO MOTOMY,
YTO OHH SIBIISIOTCS. BUPTYaIbHBIMHU (DailIOBBIMU CHCTEMaMH.

daiinoBast cuctema proc siBisiercs: pseudo-crucTeMoi ¢ nHpopManuei o mpoueccax, KOTOpast HCMOIb3YETCs SAPOM
JUISL TIpEICTaBICHHS HH()OPMALIH O CTATyCe CUCTEMBI.

®daiioBasl CUCTEMA Proc MOHTUPYETCS B /proc 3aIlyCKOM KOMAH/IbI:

mount proc /proc -t proc

Bl MokeTe NOMYYUTh NPENYNPEXKIECHUE OT KOMaHAbl mount CJI€AYyIOIEro BUA:
warning: can't open /etc/fstab: No such file or directory
not enough memory

IIpournopupyite ero, OHO BEIBOJUTCS TOJIBKO IIOTOMY, UTO CHUCTEMA €1lI€ HE MOJHOCTHIO YCTAaHOBJIEHA U
OTCYTCTBYIOT HEKOTOpHBIE (aitiel. KoMaHma mount Bce paBHO MPOIIIa YCIIEITHO U 3TO BCE, O YeM BaM CJCIyeT
6ecroKouTCs 3/1eCh.
daiinoas cucteMa devpts OMUCHIBACTCS MPOIIE, OHAa oOecreunBaet JocTyn kK TepmuHanaMm pseudo (PTY).
®aiinosas cuctema devpts MOHTHPYETCS B /dev/pts KOMAHIOM:
mount devpts /dev/pts -t devpts
Ecmu 5Ta KOMaHma He MpoIIa, TO MOSIBUTCS COOOIIECHHIE BUAA:

filesystem devpts not supported by kernel
Kak npaswito, 3T0 03Ha4aeT, 9TO SIPO BAIIeH OCHOBHON CHCTEMBI OBLIIO CKOMITHIHPOBAHO 0€3 ITOIIePKKI
(hattmoBoit cuctemsl devpts. Bel MoxkeTe mpoBepUTh Kakue (GaiiioBble CHCTEMBI MTOIACPKABAIOTCS SIPOM 3aITyCKOM
KOMaHJIBI cat /proc/filesystems. Eciu paiisioBas cuctema ¢ Ha3BaHHEM devfs OyIeT MPUCYTCTBOBATh B 3TOM CITUCKE, TO
BEI MOKETE ITOKa paboTaTh Oe3 mpo01eM CMOHTHPOBAB OCHOBHYIO (haitioByto cucteMy devfs B KOpHE CTPYKTYpBI
/dev, KOTOPYO MBI cO3aauM mo3auee B paszaene "Co3nanue ycrpoiicte (Makedev)". Eciu devfs Her B criucke, T0 He
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OecrokoiTech, MOTOMY 4TO He 00s13aTeNbHO UCIOIb30BaTh UMEHHO Takyto padoty ¢ PTY B cpexe chroot. Mbt
HCIIPABUM 3TO B MOCIeAyomeM pasaeine Makedev.

3armoMHHATE, €CIU 10 JIF00O0H MPUIXHE BB TpeKpaTiid padoty ¢ LFS u penrimm BO30OHOBUTE TO3KE, BAKHO
yOequThCs, YTO 3TH CHCTEMBI OyIyT CMOHTHPOBAHBI BHYTPHU cpeabl chroot, HHaYe MOryT BOSHUKHYTh
orpezieTIeHHbIe TPOOIIEMBI.

Co3nanue He00X0AMMBbBIX CCBIJIOK

HekoTopsie mporpaMMbl IMEIOT BCTPOEHBIE MyTH K TIpOrpaMMamM, KOTOPbIE TIOKa HE yCTaHOBJIEHBI. UTOOBI
00€eCIIeunTh JOCTYII K OTUM IIporpaMmmMam, MbI CO31aIUM CCBUIKH Ha HUX KOTOPBIC 3aMEHSAT ITOKa HaM PEAJIbHBIC
(hafiurel 10 TEX MOP, TOKa MBI X HE yCTaHOBUM.

In -s /tools/bin/ {bash,cat,pwd,stty} /bin

In -s /tools/bin/perl /ust/bin

In -s /tools/lib/libgec_s.so.1 /ust/lib

In -s bash /bin/sh

Co3nanue daisioB passwd u group

J71s1 BO3MOXHOCTH PETUCTPALIMU B KAUeCTBE MOJIb30BATENS F00t U AJIsl pPacliO3HABaHUsI UMEHH "root", Ham
HE00X0IMMO CO3/1aTh COOTBETCTBYIOIIYEC 3JICMCHTRI B q)al”max /etc/passwd U /etc/group.

Cosznamum (haii /etc/passwd 3aITyCKOM KOMaH/IbI:

cat > /etc/passwd << "EOF"

root:x:0:0:root:/root:/bin/bash

EOF

[Tapons mosnp30BaTens root (cuMBOI "X 3aMEHSIET €T0 3/1eCh) OyAeT ONpe/IeNieH T03THEE.

Coznamum (aii /etc/group 3aITyCKOM CIICAYIOMICH KOMaHIbI:

cat > /etc/group << "EOF"

root:x:0:

bin:x:1:

sys:x:2:

kmem:x:3:

tty:x:4:

tape:x:5:

daemon:x:6:

floppy:x:7:

disk:x:8:

Ip:x:9:

dialout:x:10:

audio:x:11:

EOF

Co3znaHHBIC TPYIIIBI HE SBISIOTCS YacThIO0 KAKOTO-TO CTAHAAPTA -- STH IPYIITBI HCIOIB3YIOTCS CKPUITOM
MAKEDEYV B cnenyromeii rnase. [Tomumo rpymnms! "root", LSB (http:/www.linuxbase.org) pekomeH1yeT
ycranasiuBaTh GID paBusiii | ast rpynmsl "bin". Bee apyrue nmena rpynm u ux GID moryT cBoboHO
BBIOMPATHCS MOJIL30BATEICM, HO HEKOTOPBIC MTAKETHI 3aBUCAT OT UMEHH TPYIIIIBI, XOTh U HE 3aBUCAT OT HoMmepa GID.
Haxkoner, Mbl iepe3aiiziem B chroot. MiMst mosib30BaTelst M UMs TPYIIIBI HAYHYT paO0TATh MPABUIIEHO MOCTE
co3manus (haiiioB /etc/passwd U /etc/group TIOTOMY, YTO MbI ycTaHOBMIIH NOJIHYIO Glibe B ['mase 5. D10 momxHO yopaTh
BbIBOJI coobmienus "I have no name!".
exec /tools/bin/bash --login +h

3aMedaHue Mo UCIOIB30BAHMIO TapaMeTpa +h. TO CKaXKeT bash HE HCIIOJI30BaTh BHYTPEHHUH kel myTel. bes
3TOrO bash OyJIET 3aIOMHUHATH IMyTH K UCIIOJIHEHBIM OuHapHUKaM. [10CKOJIBKY MBI COOMpaeMCs HCIIOJIb30BaTh BHOBb
CKOMITMJIMPOBAHBIC TIAKETHI T10 MEPE UX YCTAHOBKH, MBI JIOJDKHBI OTKIIOUUTH 3TY (DYHKIHIO B 3TOM TJIaBe.

Co3nanue ycrpoucts (Makedev-1.7)

OskugaeMoe BpeMst COOpPKH: 0.1 SBU
OxwuraeMoe MECTO Ha JIUCKeE: 50 KB
Onucanne MAKEDEV

Ckpuntr MAKEDEV co3naer cratnieckue 3anucy Juist yCTPOHCTB, KOTOPBIE OOBIYHO PacIiofiOXKEHB! B TUPEKTOPUH

/dev. JleTaibHYI0 HH(POPMALIKIO 00 YCTPOUCTBAX BbI MOXKETE MOJIYYHTh B (haiie Documentation/devices.txt B TUPEKTOPUH
C UCXOOHBIMU KOJaMU sA/ipa.

Yemanasnusaemwiii ckpunm: MAKEDEV
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3aBucumoctn ycranoeku MAKEDEV

Make 3aBucut ot: Bash, Coreutils.

Co3nanue ycTpoiicTs

3aMeThTe, 9TO pacmakoBKa Qaiia MAKEDEV-1.7.bz2 HE CO34aCT TUPEKTOPHUIl M BaM HE HaJl0 OyIeT MepexoanTh B Hee
C MOMOIIBIO cd, TAK KaK 3TOT (hailsl COMEPIKUT TOIBKO CKPHIIT.
YcraHoBuM ckpunT MAKEDEV:

bzcat MAKEDEV-1.7.bz2 > /dev/MAKEDEV
chmod 754 /dev/MAKEDEV

3amycTHM CKPHIIT JUIsl cO3AaHus (aiyioB yCTPOHCTB:
cd /dev
/MAKEDEY -v generic-nopty

OnwncaHne apryMeHTOB:

*  -v: DTO 3aCTaBUT CKPHIIT 3aIyCTUTHCS B verbose pexnume.

*  generic-nopty: JTO 3aCTaBUT MAKEDEV co3/1aTh HE0OXOIMMBbIE (haiiiIbl yCTPOMCTB 3a UCKIIIOUeHHEM (ailiioB
ptyXX u ttyXX. OHH HaM He HY>KHBI TIOTOMY, 9T0 MBI ucronszyeMm Unix98 PTY uepes ¢aitnoByro cucremy
devpts.

Ecnu ckpunT He BBIMOJIHUTBCS M3-32 MPOIYCKa KaKOro-JIM0O0 CHEeNUaIbHOTO YCTPOUCTBA 77z, TO MONPOOYHTE
3aMyCTUTh /MAKEDEYV -v zzz. [IoMHMO 3TOr0, BB MOXKETE CO3AaTh YCTPOMCTBA yepe3 MporpaMmmy mknod.
[Moxasyiicra, 3arissHUTE Ha man WK info CTpaHUIIBI ATOM MporpaMMBI 1J1si 6ojiee MoIpoOHOM HHpOPMAIIHH.
[TomuMoO 3TOTO, €CiIM BBl HE MOHTUPOBAJIH (ailIoByto cucteMy devpts B riaBe "MoHTHpoBaHue (ailyIOBBIX CUCTEM
proc u devpts", ceituac camoe Bpems caenathb 3T1o. Eciu Bame smpo moaaepxuBaet ¢aitnoByto cucremy devfs,
3aITyCTUTE CIEAYIONIYI0 KOMaHy AJsl MOHTHpOBaHus devfs:

mount -t devfs devfs /dev

Orta KOMaH/1a CMOHTHPYET (aifiioByro cucteMmy devfs BHyTpH HOBOH CTaTHYECKOH CTPYKType /dev. ITO HE CO3ACT
npo0JieM, Tak Kak eciu yxe ObuTH (ailiibl yCTPOHCTB, TO OHU MEPEeKpbUTHCh HOBOH (aitnoBoii cucremoit devfs.
Ecmu y Bac uto-mubo He cpaboTaino, To Bam Haxo 3amyctuts ckpunT MAKEDEV mis co3nanus daiinos ptyXX u
tty XX, KOTOpBIE B TPOTUBHOM CITydac HaM HE HyKHBL. Y OeJUTECh, YTO BBl HAXOJIINCH B TUPEKTOPUH /dev H
3amyctuTe /MAKEDEV -v pty. [Tocnennee co3aact Oonee 512 crenuanbHBIX (aiiioB yCTPOUCTB, KOTOPEIC HE
MOHAI00STCSl HA KOT/Ia MBI OKOHYATENIFHO 3arpy3uM 3aKoH4eHylo cucremy LFS.

YcranoBka 3arojioBgoB Linux-2.4.22

Osxumaemoe Bpems COOpKH: 0.1 SBU
OxwuraeMoe MeCTo Ha JINCKe: 186 MB

Onucanue Linux

SAnpo Linux - 3T0 ocHOBa moboit Linux cuctemsl. 1o To, uTo faenaet Linux coboit. Korma koMmpioTep BKITIOUaETCS
U 3arpy’kaer cucremy LinuX, caMbIM MEpBBIM 3arpyKaercs SApo. SIapo HHUIHATH3UPYET anapaTHbIe
KOMIIOHCHTHI: MTOCJICIOBATEIBHEIC U TapaJUICIbHEIC TOPTHI, 3BYKOBBIC KAPTHI, CETEBEIC KapThl, KOHTpoJepsl IDE,
koHTpoJaepsl SCSI u MHOTO Yero eme. COOCTBEHHO, SIIPO ETAeT MOCTYITHBIM alllapaTHBIC AIEMEHTHI cbentvs 1
MO3BOJISICT 3aITyCKATHCS MPOrpaMMaM.

Yemanaenueaemvle ¢haiinbl: iIpo v 3aroJ0BKH AApa

3aBucumocTH ycTaHoBKH Linux

Linux 3aBucwur ot: Bash, Binutils, Coreutils, Findutils, GCC, Glibe, Grep, Gzip, Make, Modutils, Perl, Sed.

YcTaHoBKa 3ar0JI0BKOB siApa

Ha nanHOM 3Tamne MbI He OyIeM KOMITHIIIPOBATh SIPO -- MBI CACIAeM 3TO TOCIIe YCTAaHOBKU BCeX MakeToB. OIHAKO,
B CBSI3H C TEM, YTO HEKOTOPBIE MAKEThI TPEOYIOT 3aroJI0BOYHBIX (aiIoB sipa, MBI pactaKyeMm siapo, HACTPOUM €ro U
CKOITUPYEM 3aroJIOBKH TYZa, TI€ UX OYAyT UCKATh ITaKeThl TPU KOMIHJIISIIINY.

BaxxHO OTMETHTB. 9TO (hailiIbl B AUPEKTOPHUHU C NCXOAHUKAMHU SIIpa He SABISAIOTCS (paiiimaMu ¢ BIaleibLeM 70ot.
Korza BbI pacnakyeTe MakeT Kak Mojb30BaTenb 100t (Kak 3TO IMPOUCXOIHMT 3/1eCh, B cpefie chroot), koHeuHbIe (aiib
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Oynyt umeth ID Bnagenbiia ¥ TPYIIIBI KaK HA KOMITBIOTEPE, TE CO3JaBaJICS MaKeT. ITO OOBIYHO HE CO3/1aeT
HpO6HeMLI JUIA J'IIO6BIX APYTHUX IMaKE€TOB IIOTOMY, YTO BbI 00BIYHO yAaiada€Te JUPEKTOPUIO C HCXOJHUKAMHU ITOCIIC
ycranoBKd. Ho mupekxTopuu ¢ ncxomHukamu siapa Linux OyayT erne Hy>KHBI O9€Hb JIOJIT0, U MOKET MOTydUThCS,
YTO KaKOH-IMOO0 MMOJIb30BATENb BAIICH CHCTEMBI OIYYHUT AOCTYT K HCXOIHUKAM SIIpa.

YToOBI HCIIPaBUTH 3TO, 3aITyCTUTE KOMAHAY chown -R 0:0 B IMPEKTOPHH linux-2.4.22 4YTOOBI YOSAUTHCS, YTO
BJaJIeIbLIEM BeeX (ailiioB oTTyaa OyaeT root.

ITonroToBUM 3arojIOBKH K yCTaHOBKE:

make mrproper

OTO0 rapaHTHpPYET HaM, YTO JIEPEBO C UCXOMHUKAMH sipa OymeT abcomroTHO "ancTeiM". KoManma pa3paboTaukos
s7pa peKOMEHIYET BBIOIHATH 3Ty KOMaHy Hepell Kaxcool KOMIMISIIUeH sipa. Bel He MokeTe ObITh aOCOIOTHO
YBEPEHBI B UUCTOTE JiepeBa UCXOAHUKOB SiIpa Aa)ke TOCIIe PaclakoBKH.

Co3nmangum cbaﬁn include/linux/version.h:

make include/linux/version.h

Co3naanm miaThopmMo-3aBHCUMYIO CCBUIKY include/asm:

make symlinks

YcranoBuM miaThopMo-3aBUCHMEIE (DaiiiTbl 3ar0JI0BKOB:

cp -HR include/asm /usr/include
cp -R include/asm-generic /usr/include

YcranoBUM Kpocc-iaThopMeHHbIe (paiibl 3ar0JIOBKOB:

cp -R include/linux /usr/include

HekoTopbie U3 3ar0JIOBKOB sIIpa UCIOJIB3YIOT (haiii1 3arojoBKOB autoconf.h. [TOCKOJIBKY MBI IIOKA HE
CKOH(HUTYPHUPOBAIH PO, HAM HAJIO0 CO3JaTh 3TOT (ail1 It TOro, YTOOBI KOMITHJISILIUS CIEAYIOIIUX ITaKEeTOB HEe
3aKoHYMIach ommoOKoi. Co3manum mycToit (aiin autoconf.h:

touch /usr/include/linux/autoconf.h

Iloyemy MBI KONIMPYeM 3aroJIOBKH s1/IPa, 4 He CO3/1aeM JJIs1 HUX
CUMBOJIHYECKHE CCHLJIKU?

Panbiie 6pU10 TPUHATO CO37aBaTh CHMBOJIMUYECKHE CCBUIKH AUpeKkTopui /usr/include/{linux,asm} Ha
/usr/src/linux/include/{linux,asm}. OnHako, 3T0 OblIa MI0Xas uies, kak oobsicHser Jlunyc TopBanbzc B criucke
paccbuiku sigpa Linux (Linux Kernel Mailing List, oTpbIBOK):

TeM, KTO KOMITMIHUPYET HOBBIC siipa, HACTOATEILHO PEKOMEHAYIO:

- HE CO3aBaTh CHMBOJIMYECKHX CCBUIOK (KpOME TOM, KOTOPYIO CO3aeT
camo s1po, "linux/include/asm", cuMBoIMYECKast CCBUIKA, KOTOPAst
HCIIONB3YeTCsI IIPH BHYTPEHHEH KOMITHIISALIHY SIAPA.)

Jla, UMEHHO Tak jejaro s1. B Moem karaiore /ust/src/linux eCTh 3aroj0BKU
cTaporo sapa 2.2.13, HecMOTps Ha TO, YTO sl HE UCIONb30Bal sApo 2.2.13
yKe oueHb JaBHO. OHAKO MIMEHHO C 9TUMH 3ar0JI0BKAMU KOMITMIIHPOBANICS
naket glibc, COOTBETCTBEHHO HIMEHHO 3TH 3aTrOJIOBKH COOTBETCTBYIOT
taiinamM 00BEKTOB OUONHMOTEKH.

Takke HMEHHO TaKO€ TIOJI0KEHHE BEIIEH SBISUIOCH PEKOMEH/TY EMbIM

Ha MPOTSHKCHUH TIOCIEAHUX IISITH JIET. S| He MOTy IOHSTB, II0YEMY BCSI 3Ta
3aMOpPOYKa C CHMBOJIMYECKMMHU CCHUIKAMH BCE €ILIE CYIECTBYET, KaK 30MOH.
IpakTHYeCKH BO BCEX HUCTPHOYTUBAX €CTh 9Ta HEPAOOTAOIIAS] CHMBOIMIECKAS
CCBUIKA, U JIFOJIH 10 CHX MOP HOMHST, YTO HCXOAHUKH siapa Linux JOJDKHBI
Haxomutes B "/usr/sre/linux", HECMOTpsI Ha TO, UTO 3TO yXKE JaBHO HE TaK.

Haubonee Baxxnast yacts coobuieHust JInHyca 3aKIF04aeTcsi B TOM, 4TO (aiiibl 3aro0BKOB 0JDKHBI OBITh HIMEHHO
TEMH, ¢ KOTOPBIMH KOMIMIMPOBAIICS MakeT glibc. DTO Te 3arooBKH, KOTOPHIE CIIEAYET HCIOIb30BaTh B OyAyIeM
IPY KOMITWISALUH APYTHX MAKEeTOB, T.K. IMEHHO OHU COOTBETCTBYIOT (haiiiiaM OMOIMOTEeK 0OBEKTHOTO KOJIa.
Komnupys 3aronoBku, Mbl y10CTOBEpsIEMCSI, YTO OHH OCTaHYTCSI JOCTYITHBIMH, €CJIH TI03)K€ MBI pELlIIM OOHOBHUTH
SJpO.

3ameTbTe, UTO He CTPALIHO €CITM UCXOJHUKH sIJIpa HaXOAATCs B /ust/sre/linux, TIIaBHOE, YTOOBI Y Bac He OBLIO CCHUIOK
Ha /usr/include/{linux,asm}.

Ycranoska Man-pages-1.60

OskuaeMoe BpeMst COOpKH: 0.1 SBU
OxujraeMoe MECTO Ha JIUCKeE: 15 MB

Onucanue Man-pages
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[Taker Man-pages coznepxut 6osee 1200 cTpanuil JOKyMEHTaUMU. JTO neTaibHas nHpopmanus o GpyHkuusm C u
C++, onucanue HanboJsiee BaXKHbBIX (ailJIoB yCTPOKWCTB U IOKYMEHTALUsI, KOTOpast OOBIYHO OMYyIIEeHa B APYTUX
HaKeTax.

Yemanasnusaemvie gatinet: cTpaHUIBl JOKYMEHTAIUH

3aBucHMoOCTH ycTaHOBKH Man-pages

Man 3aBucur ot: Bash, Coreutils, Make.

YcranoBka Man-pages

VYcranoBum Man-pages 3amycKoM:

make install

L]
YcranoBka Glibe-2.3.2
Osxumaemoe Bpems COOpKH: 12.3 SBU
OxmuraeMoe MECTO Ha JINCKe: 784 MB

Onucanue Glibe

Glibe sBisiercst OubmuoTexoii C, KoTopasi 00ecIeunBaeT CHCTEMHBIC BBI30BEI U OCHOBHBIC (DYHKITHH, TaKHE KaK
open, malloc, printf u gpyrue. bubmmoreka C ucmons3yercs BCeMH JHHAMHAYECKHA CKOMITOHOBAHBIMHE TTPOTPaMMaMH.
Yemanasnusaemvre npoepammer: catchsegv, gencat, getconf, getent, glibcbug, iconv, iconvconfig, Idconfig, 1dd,
1ddlibc4, locale, localedef, mtrace, nscd, nscd nischeck, pcprofiledump, pt chown, rpcgen, rpcinfo, sln, sprof,
tzselect, xtrace, zdump u zic

Yemanasnuseaemvre 6ubnuomexu: 1d.so, libBrokenLocale.[a,s0], libSegFault.so, libanl.[a,so], libbsd-compat.a,
libc.[a,s0], libc_nonshared.a, libcrypt.[a,so], libdl.[a,s0], libg.a, libieee.a, libm.[a,s0], libmcheck.a, libmemusage.so,
libnsl.a, libnss_compat.so, libnss dns.so, libnss_files.so, libnss_hesiod.so, libnss_nis.so, libnss_nisplus.so,
libpcprofile.so, libpthread.[a,so], libresolv.[a,s0], librpcsvc.a, librt.[a,so], libthread db.so u libutil.[a,so]

3aBucumoctn ycranosku Glibe

Glibe 3aBucur ot: Bash, Binutils, Coreutils, Diffutils, Gawk, GCC, Gettext, Grep, Make, Perl, Sed, Texinfo.

Ycranoska Glibe

Cucrema coopku Glibe sBiIsIeTcss BecbMa CaMOIOCTaTOYHOM U JOJDKHA YCTaHOBHUTCSI KOPPEKTHO, €CIIH BAIIIH SPEC
(haiin 1 KOMIOHOBIIMK HAXOMSATCS B /tools. MBI HE MOYKEM YCTaHOBUTH SPEC M KOMIIOHOBIIMK TIepe]] YCTaHOBKOU
Glibc moromMy, uto TecT aBToKOH(pUHYpauuu Glibc mact GUKTUBHBIE pe3yabTATHl U OT 3TOTO 3aBUCUT YHCTOTA
COOpKH.

3ameuanme: Tectuposanue Glibc B 310 riaBe sBisIeTCs KpumuunviM. Hu B KoeM ciiydae Hellb3s
€ro TPOITYCKATh.

[epen Hawanom coopku Glibc He 3a0ynpTe cHOBa pacnakoBarh Glibe-linuxthreads B aMpekTopun glibe-2.3.2 1
OTKJIFOUHTH TIEPEMEHHBIE OKPY>KSHHS, OTBEYAIOIIME 32 (hJIard ONTUMH3ALIH COOPKH.

Ha cranun ycranosku Glibe BeinaeT ommbKy npu oTcyTCTBHHU (aiina /ete/ld.so.conf. VicmpaBUM 3TO KOMaH0H:

touch /etc/ld.so.conf

IIpuMeHNM paHee UCTIOoNb30BaBIIMICS ATY:

patch -Npl -i ../glibc-2.3.2-sscanf-1.patch

Hoxymentarus o Glibe pexomenayer cobmpats Glibc BHE TUpEeKTOpHHU ¢ NCXOTHUKAMH B OTACIFHON AUPEKTOPUH
ISl COOpPKH:

mkdir ../glibc-build

cd ../glibe-build

Temeps moxroroBuM Glibe K KOMIUITAIINN:

../glibc-2.3.2/configure --prefix=/usr \
--disable-profile --enable-add-ons \
--libexecdir=/usr/bin --with-headers=/usr/include

Onwcanne nmapaMeTpoB KOHPUTYpaIHu:
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*  _libexecdir=/usr/bin: TO HAJO JJI yCTAHOBKH MPOTPAMMBI pt_chown B TUPEKTOPHIO /ust/bin.

*  _-with-headers=/usr/include: DTO MO3BOJIUT YOSTUTHCS, YTO 3arOJIOBKH sIJIpa U3 /usr/include OyyT MCIOIB30BAHEI
npu coopke. Eciau BBI He yKa)xeTe 3TOT mapaMeTp, TO OyAyT HCIIOIB30BaHbI 3ar0JIOBKH U3 /tools/include 9TO
HE UIeaabHo (HECMOTPS Ha WX UJICHTHYHOCTH). MICTIONIb30BaHNE 3TOTO TIEPEKITIoUaTelis MO3BOJIUT TaKKe
yOeIUThCS YTO BHI HE 3a0BITH YCTAHOBHUTD 3aTOJIOBKH S/Ipa B /ust/include.

CroMnuiupyeM naker:
make
IIpoTectupyeM pe3yabTaThl:
make check
TectupoBanue, onucanoe B yactu_Ycmanoska Glibe-2.3.2 TnaBwl 5, OyIeT OYeHb YMECTHO 3/1eCh. Y O€UTECh Mepe.
MPOJOJDKEHUEM YCTAHOBKH, YTO BCE B OPSIKE.
U ycraHoBUM Naker:
make install
Jlokamnm Mo3BOJIAT Bamiel cructeMe paboTaTs Ha Pa3HBIX sS3bIKax. VX yCTaHOBKa HE 00eCTIeYMBAETCS MPEIbIIyIIeH
KOMaHZIO, BaM HaJl0 34€J1aTh 3TO C IOMOLIBIO:
make localedata/install-locales
ATnpTepHATUBOMN 3aIlyCKy MpeabIIyNe KOMaH bl OyAeT YCTaHOBKA TOIBKO HEOOXOIUMBIX BaM JIoKalei. 1o
00eCIIeYnBaCTCs 3aIlyCKOM KOMaHIbI localedef. IH(OpMaIHio 0 Hell MOKHO MOJTyduTh U3 (aiiia INSTALL file u3
TUPEKTOPHH C glibe-2.3.2. TeM He MeHee, ecTh P JTIoKaJel, KOTopble HEOOXOAUMBI AJIsl YCHEITHOTO TTPOXO0KACHUS
HEKOTOPHIX TECTOB APYTHX MakeToB. CleAyIomne HHCTPYKINH yCTAaHOBAT MIHIMAIEHO HEOOXO0AUMBIN HaOOp
JIOKaJen:
mkdir -p /usr/lib/locale
localedef -i de DE -f ISO-8859-1 de DE
localedef -i de DE@euro -f ISO-8859-15 de DE@euro
localedef -i en_HK -f ISO-8859-1 en_ HK
localedef -i en PH -fISO-8859-1 en PH
localedef -i en_US -f ISO-8859-1 en US
localedef -i es MX -f ISO-8859-1 es_ MX
localedef -i fr FR -fISO-8859-1 fr FR
localedef -i fr FR@euro -f ISO-8859-15 fr FR@euro
localedef -i it_IT -f ISO-8859-1 it_IT
localedef -i ja JP -f EUC-JP ja_JP
Hakonen, cobepem man ctparuiisl ais linuxthreads:
make -C ../glibc-2.3.2/linuxthreads/man

U ycranoBuUM uX:
make -C ../glibc-2.3.2/linuxthreads/man install

Kon¢purypuposanue Glibe

Hawm Hy»XHO co3nath (aiin /etc/nsswitch.conf moToMy, uto 1o ymomrqanuro Glibc He co3naer atot daiin, a 6e3 Hero
Glibc He pabdotaeT ¢ ceThro. Taxke 3T0 Haa0 st pabOTHI ¢ Balllei BpEMCHHOM 30HOM.
Co3/1a1MM HOBBIH (haiii /etc/nsswitch.conf 3aITyCKOM CIIETYFOLIMX KOMaH/I:

cat > /etc/nsswitch.conf << "EOF"
# Begin /etc/nsswitch.conf

passwd: files
group: files
shadow: files

publickey: files

hosts: files dns
networks: files

protocols: db files
services: db files
ethers: db files
rpc: db files

netgroup: db files

# End /etc/nsswitch.conf
EOF

Jist onpeneneHys Baniel BpeMEHHO 30HbI, 3aIlyCTUTE CKPUIIT:

tzselect

KOFI[a BbI OTBETHUTEC Ha HEKOTOPHIC BOIIPOCHI O BalllUM MECTOHAXOXKACHUHN, CKPUIIT BbIJACT BaM Ballly BpEMCHHYIO
30Hy. Uto-T0 Hanonobue ESTSEDT nnu Canada/Eastern. Co3maguM (aiin /etc/localtime 3aIIyCKOM:
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cp --remove-destination /ust/share/zoneinfo/Canada/Eastern /etc/localtime
Onucanue napaMeTpoB:

*  _remove-destination: DTO HEOOXOIMMO ISl YAAJICHUS CYLIECTBYIOIIEH CCHUTKM. MBI HCTIONIB3yeM KOITHIO
(aiina BMECTO CCBUIKHM Ha CIIy4ail, eciu /usr HAXOJMTCS Ha OpyroM paszese. Taxke 3To Hy)KHO, HallpuMep,
KOTZIa BBl 3arpy’KaeTech B pexuMe single user (0HOTO MOJIB30BATENS).

Camo co0oii, Bam Hazo 3ameHuTh Canada/Eastern Ha Bailly BpeMEHHYIO 30HY, KOTOPYIO MBI OIPE/ICIINIIN C
TIOMOIIBIO CKPHIITA tzselect.

HaCTpOﬁKa AUHAMHAYECKOI'0 3arpy3unka

ITo ymMouaHuI0, JMHAMUYECKUH 3arpy34uK (/lib/ld-linux.so.2) MIET AMHAMHYCCKUEC OUOIMOTEKH, HEOOXOIUMBIE IS
mporpamm, B /lib 1 /ust/lib. Takum 0O0pa3oM, ecii eCTh TUPEKTOPHH ¢ OMOIMOTEKAMU, OTIHYHBIC OT /lib U /ust/lib, BAM
HAJI0 yKa3aTh UX B (paiise /etc/ld.so.conf. J[Be HanbosIeE pacpOCTPaHEHHBIC AUPEKTOPUH C IOMOTHUTEIbHBIMU
OMOTHOTEKAMH HAXOIATCS B /ust/local/lib H /opt/lib, © MBI TOOABMM HX B IIyTh NOMCKA TMHAMHMYECKOTO KOMIIOHOBILIMKA.
Co3znamuM HOBBIH (haifil /ete/ld.so.conf 3aITyCKOM KOMaHIBI:

cat > /etc/ld.so.conf << "EOF"

# Begin /etc/ld.so.conf

/usr/local/lib
/opt/lib

# End /etc/ld.so.conf
EOF

IlepeycTaHoBKa cpeacTB

Temeps, Kora MBI yCTAaHOBHIIM HOBYIO OHOMMOTKY C, IPHUIIIO BpeMs TTepeyCTaHOBHUTH HAIIIH CPEICTBA. DTO HAIO
JUISL TOTO, YTOObI BHOBb CKOMITHJIMPOBAHBIE IIPOrPaMMBbI HCIIOIb30BaI UMEHHO HOBYIO Onbinorexy C. Ecnu
TOBOPHTH TIPOILE, TO TO, YTO MBI ce€iUac cenaeM, 3T0 PEBEPCHsl TOTO, YTO MBI JICJIANIM Ha dTare "HHTerpanin” B
IIPOLUIOH IJIaBe.

[TepBBIM 1€7IOM MBI OTPETYJIMPYEM KOMITIOHOBIIUK. J{JIs1 5TOr0 MBI BEpHEMCSI K AUPEKTOPHSAM C UCXOJIHUKAMH U
cOOpKO U3 BTOPOTO MIara yCTaHOBKH Binutils. YcTaHOBHM OTperynupoBaHbIi KOMIOHOBITHK 3aITyCKOM
cleayronieil KoMaHbl U3 JUPEKTOPUHH binutils-build:

make -C ld INSTALL=/tools/bin/install install

3ameuanme: Eciy BBI IPOITYCTIITN PEIYIPEKICHAE O HEXKEIATEILHOCTH YAAICHNS TUPEKTOPUH
C ICXOTHHUKAaMHU B cOopkoi Binutils u3 BTOporo mara ux ycTaHoBKHY B [ 1aBe 5 wim 1o Apyrum
NpUYMHAM YAATUIA UX WIK Y Bac HET J0CTYyINa K HUM, He OECIIOKOITECh, HE BCE TIOTEPSHO.
[IpocTo npourHopupyiTe BHILICHPHBEACHHYIO KOMaHIy. B pe3ynbrare clieyIOIui naKer,
Binutils, Oyaer ckomroHoBaH ¢ ucnoib3oBanueM onbnmorek Glibe u3 /tools BMECTO /usr. OTO HE
W/IealIbHO, HO Hallle TECTUPOBAHUE MTOKa3bIBAET YTO B 000MX ciry4asx OuHapHukH Binutils OyayT
NACHTUYHBIMU.

C 3TOro MOMeHTa BCe KOMIMIIMPYEMbIE IPOTPaMMBI OYIYT COOMPATHCS MOAbKO C HCIIOIB30BAHAEM OMOIMOTEK 13
/ust/lib 1 /lib. [TapameTp INSTALL=/tools/bin/install He0OX0aMM 1oToMy, uto Makefile co3nanblit Ha BTopoMm miare
COJICPKUT CCBUTKH Ha /ust/bin/install, KOTOPBIH MTOKa HEe ycTaHOBIEH. HekoTopble AUCTPUOYTHBBI COJIEPIKAT CCHUIKY
ginstall KOTOpasi UMeeT nepBeHcTBO B Makefile 1 3To MOXeT co3maTh 31ech MpodiieMy. BrilieykazanHast KoMaH1a
TaKKe pelaeT u 3Ty npodiemy.

Teneps BBl MOXKeTe yAaIUTh 00e qupektopun Binutils.

Teneps HaM HEOOXOMMO UCTIPaBUTH TOUKH B spec (aitnax GCC, KoTopble yKa3bIBAIOT HAa TUHAMUUECKUI
KOMITOHOBIIIHK, TaK, YTOObI OHM YKa3bIBAJIM HA HOBBI KOMITIOHOBIIMK. CaBbIM MPOCTHIM OYZIET Cieayolee:

SPECFILE=/tools/lib/gcc-lib/*/*/specs &&
sed -e 's@ /tools/lib/ld-linux.s0.2@ /lib/1d-linux.so0.2@g' \
$SPECFILE > newspecfile &&
mv -f newspecfile $SPECFILE &&
unset SPECFILE
JKematenpHO MIPOCTO CKOMUPOBATH ¥ BCTaBUTH 3Ty KOMaHAY. [locie 3Toro Taxke HeImI0Xo ObI OBIIIO TIPOBEPUTH SPeEC

(hatirel, 9TOOBI YOSAUTHCS B CIICAHBIX N3MCHCHHSAX.
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Baskno: Ecnu BbI paboTaere Ha ruiaThopMax, Ha KOTOPBIX UMS TMHAMUYECKOTO KOMITOHOBIIUKA
OTJIMYAETCS OT ld-linux.s0.2, BbI Q0JIXCHbL 3aMEHHTH 1d-linux.s0.2 HA UMSI KOMITOHOBIIIMKA JUIS Balei
TaTopMBl B BUIIEYKa3aHHOW KoMaHe. Bepaurtech k gactu Texupuyeckue momenmot B [naBe 5
€CJIM y BaC BO3HUKIJIM BOIIPOCHL.

Buumanue

Ha sToM MecTe He0OX0MMO OCTAHOBUTHCS M yOEIUTHCS, YTO OCHOBHBIE (PYHKIIMHU (KOMIMJISLNS U KOMIOHOBKA)
HOBBIX CPEZACTB pabOTarOT KOPPEKTHO. J{JIst 3TOTO €cTh MPOCTON TECT:

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

Ecnu Bce B NnopsaaKe, TO HE 6yz[eT OIIMOOK U Ha BBIBOJIC Bbl YBUJUTC:

[Requesting program interpreter: /lib/ld-linux.so0.2]
Ecnu 3Ta Hagmuce BooOIIe He MOSBIIIACH WITH MOSIBIJIACH pyTasi, TO YTOTO CHIBHO He Tak. Bam Haio nccnenoBats u
ITOBTOPUTH BCE MPOMICHBIE ATk, YTOOBI HAUTH B YeM IpobiiemMa U yCTpaHUTh ee. TOUKH 11 BO3BpaTa Iociie 3TOro
MecTa yke He Oyzaer. Kak mpaBuito, 9To-To He Tak OBIBACT C BBHIICONMMCAHON IPaBKOH specs-pana. Ybeaurecs, 9to /lib
COIIEPKUT Ipe(hUKC BaIIero TMHAMHYIECKOT0 KOMITOHOBIIKKA. Camo co00ii, ecin BB paboTaeTe Ha athopme ¢
Ha3BaHWEM AMHAMUYECKOTO KOMIIOHOBIIMKA, OTIIMYHBIM OT ld-linux.so.2, BBIBOA Oy/€T HECKOIBKO HHBIM.
Ecnu Bce mponuto HOpMaJibHO, yTaJTUM TECTOBBIE (aiiIbl:
rm dummy.c a.out

YcranoBka Binutils-2.14

OxxnaemMoe BpeMs COOPKH: 1.4 SBU
O’kHIaeEMO€E MECTO HA IUCKE: 167 MB

Onucanue Binutils

Binutils siBisieTcst HaOOpOM CpeACTB Pa3pabOTKH, COASPHKAIUM KOMIIOHOBIIHK, acCeMOIep U APYrUe CPEeACTBa I
paboThl ¢ OOBbEKTHBIMU (aillaMH ¥ apXUBaAMH.

Yemanaenusaemvie npoepammer: addr2line, ar, as, c++filt, gprof, 1d, nm, objcopy, objdump, ranlib, readelf, size,
strings u strip

Yemanasnusaemvie 6ubnuomexu: libiberty.a, libbfd.[a,so] and libopcodes.[a,s0]

3aBucmocTu ycranoBku Binutils

Binutils 3aBucut ot: Bash, Coreutils, Diffutils, GCC, Gettext, Glibc, Grep, Make, Perl, Sed, Texinfo.

YcranoBka Binutils

Ceifqac He0OXOIMMO IPOBEPHUTH MPABWIBHOCTE paboTsI pseudo TepmuHanoB (PTY) B cpexe chroot. Ms1 mpoBepum
YTO BCE B NOPSAJKE IPOCTHIM TECTOM:

expect -c "spawn Is"

Ecnu BBI momyuymii cooOImenne Buaa:

The system has no more ptys. Ask your system administrator to create more.

Bama cpena chroot He MmoxeT onepupoBath PTY. B 3ToM ciydae BaM He CTOUT 3aITyCKaTh TECTUPOBAHUE IS
Binutils 1 GCC no Toro, kak Bbl UCIpaBUTe 3T0. [lokanyiicTa. BepHUTECH K YacTh Moumuposanue (aiiogoix

cucmem proc u devpts v yactu Cozdanue yempoucme (Makedev-1.7) v BHITOTHUTE HEOOXOAUMBIE IEHCTBHS TIO
YCTPaHEHHUIO TPOOIEMBL.

3ameuanme: TectupoBanue Binutils 3xech sBnsiercs kpumuunviv. Hu B koeM citydae He
MPOILyCKalTe ero.

DTOT MaKeT U3BECTEH CBOUM HECTAOMILHBIM TOBCACHUEM P KOMINIAINUU C UBMECHCHHBIMU ONIUAMN
onTUMH3aIMH (BKIIOYas onmuy -march u -mcpu). Binutils pekoMeHIyeTcss KOMITMIIAPOBATh ¢ HACTPOIKAMH 10
ymomganuo. CiemoBarenbHO, eciiu BB 3axaiu epeMernble Takne kKak CFLAGS nmn CXXFLAGS, u3MmeHsoniue
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YPOBEHb ONTUMHU3AIMH 110 YMOITYaHHIO, PEKOMEHIyeTcsl yOparh ux rnpu coopke nakera Binutils. 3mensis
ontuMu3auy s binutils, BeI AeHCTBYETe HA CBOM CTPax M PHUCK.

HoxymenTarus o Binutils pexomenayer cobupats Binutils BHE AHpeKTOpHHAN C HCXOTHUKAMHU B OTIEITBHOM
JTUPEKTOPUH T COOPKH:

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

Temeps monroroBuM Binutils k kommuisauu:

../binutils-2.14/configure \
--prefix=/usr --enable-shared

CKOMIIITHpYEeM MaKeT:

make tooldir=/usr

OO0BI4HO Oupexmopus co cpedcmaamu (IUPEKTOPHS, TAE PACHIOTATAIOTCS NCTIOTHIEMBIE (aiiiibl) yCTaHABIHBAETCS B
$(exec prefix)/$(target alias), kya OHH U pacHoNararTCs, HAPUMED, /ust/i686-pe-linux-gnu. Koraa Mbl cobupaem
CpPEZCTBa TOJIBKO JUISl CBOEH CHCTEMBI, MBI HE HYKJaeMCsl B 3TOM, HaM JJOCTaTOYHO yCTAaHOBHUTH BCE IPOCTO B
JUPEKTOPHIO /usr. Takast ycTaHOBKA HY’KHA TOJIBKO B CITy4ae UCIIOJIb30BAHUS CIOSS-KOMITWIIALUY (K TPUMEDY,
KOMITWJIMPYEM TakeT Ha MamuHe Intel, Ho HaM Hy>keH Koz 1t paboTsl Ha tatdopme PowerPC).

[IpoBepuM pe3ynbTaThI:

make check

TectupoBanue, onmcanoe B Yactu Ycmarnoska Binutils-2.14 - [llae 2 TnaBwl 5 sBISETCS BECbMa YMECTHBIM 3/1€Ch.
Ybennreck, 4TO BCe BIOPSIKE TP POIOKCHUEM YCTAaHOBKH.

Y CTaHOBUM IAKET:

make tooldir=/usr install

YcranoBuM 3aronoBku /ibiberty, KOTOPBIE HY>KHBI U1 HEKOTOPBIX MAKETOB:

cp ../binutils-2.14/include/libiberty.h /usr/include

Yceranoska GCC-3.3.1

OsxraeMoe BpeMst COOpPKH: 11.7 SBU
OsxHaeMoe MECTO Ha JIHCKE: 294 MB
Onucanue GCC

ITaker GCC cnepxut komnexiuo komnmisTopoB GNU, Bkiarodas komnunstopsl C u C++.
Yemanasnusaemvie npoepammer: c++, ce (ccpuika Ha gec), ccl, celplus, collect2, cpp, g++, gec, gecbug, u gecov
Yemanaenusaemvre 6ubnuomexu: libgec.a, libgee eh.a, libgee_s.so, libstdc++.[a,so] u libsupct++.a

3aBucumoctn ycranosku GCC

GCC 3aBucut ot: Bash, Binutils, Coreutils, Diffutils, Findutils, Gawk, Gettext, Glibc, Grep, Make, Perl, Sed,
Texinfo.

Ycranoska GCC

3ameuanue: TectupoBanue GCC B 3Tol rnaBe siBasieTcs: kpumuunsim. Hu B KoeM citydae He
IIPOITyCKAalTe €ro.

OTOT MakeT U3BECTCH CBOUM HECTAOMIIBHBIM MTOBEACHUEM IIPH KOMITIIISIIIAN ¢ U3MEHEHHBIMH OILIMSIMU
onTUMHU3anuy (BKiIrodas oniun -march u -mcpu). GCC pexoMeHyeTcsi KOMIMIMPOBATh C HACTPOWKAMH 10
yMmomyanuto. CieoBarenbHo, eciu Bbl 3a7au nepemennblie Takue kak CFLAGS nnu CXXFLAGS, usmensitonie
YPOBEHb ONITUMH3AIMH IO YMOJIYaHHUIO, pEKOMEHAyeTcs yopath ux npu coopke makera GCC. M3menss
ontumuzanuu 1yist GCC, Bl JeHCTBYETE HA CBOW CTPax U PUCK.

Ceitgac MBI coOMpaeMcsl yCTaHOBUTh KOMIIIIATOPHI s136IK0B C 11 C++, TakuM 06pa3oM BaM HaJ0 paclakoBaTh
apxuBsl GCC-core # GCC-g++ -- OHH pacnakyroTcs B OJHY U Ty K€ TUPEKTOpHIo. BBl MOXKeTe Takke pacrakoBaTh
nmakeT GCC-testsuite. [Tomupiit maker GCC conepXUT HAMHOTO OOJIBIIIE KOMITIIIATOPOB. MHCTPYKITNH 110 UX
YCTaHOBKE BBl MO>KeTe HalTH Ha http:/www.linuxfromscratch.org/blfs/view/stable/general/gcc.html.

patch -Npl -i../gce-3.3.1-no_fixincludes-2.patch

patch -Npl -i ../gce-3.3.1-suppress-libiberty.patch

Bropoii maty oTkimogaer ycranosky libiberty n3 GCC, kotopsle Mbl ycTaHOBWIN BMecTe ¢ binutils. Byapre
BHUMATEIBHEL, He npumenaume natda GCC specs u3 ['maBsl 5 31ech.

Hoxymenrarusa GCC pexomenayer cooupats GCC BHE IUPEKTOPUHU C UCXOJAHUKAMH, B OTAEIBHON TUPEKTOPUH JUIS
cOOpKH:

mkdir ../gcc-build
cd ../gcc-build
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Teneps noarorosuM GCC K KOMIUISINN:
../gce-3.3.1/configure --prefix=/usr \
--enable-shared --enable-threads=posix \
--enable- _cxa_atexit --enable-clocale=gnu \
--enable-languages=c,c++
CxoMnunupyem nakeT:

make
HPOTCCTI/IpyeM PpEe3ybTaThl, HO HE 6y;[eM OCTaHAaBJIMBATHCA IIPU OH.II/I6KaX (BBI JOJIKHBI ITPOCTO 3alIOMHUTH I/IX)Z

make -k check
TectupoBanue u3 yactu Ycemanogka GCC-3.3.1 - [llae 2 ['naBwl S ABISIETCSA BECbMA JKEIATENbHBIM 3]1ECh.

Ybenntech, 9TO BCe B MOPSIIKE MEPE MPOJOIDKEHUEM YCTAHOBKH.

U ycraHoBUM Naker:

make install
HexoTtopsie makeTs! paccunTsIBaioT, 4To C PreProcessor 6yzer yctaHoBieH B tupeKkTopud /lib. J{ms

YAOBJIETBOPEHUSA HYXK/ 9TUX IMTAKETOB, CO34a UM CCBUIKY:
In -s ../ust/bin/cpp /lib

MHorue nakeTsl HCIOJB3YIOT UMS cc IJIA BbI30Ba KOMITUJIATOpA C. I[J'[H OTHUX MMAKETOB MbI TOXKE CO3AaJIUM CCBUIKY:

In -s gce /usr/bin/cc

3ameuanue: B 5ToM MecTe peKOMEHIyeTCsl TOBTOPHUTH TECT U3 YacT [lepevcmanoska cpedcms.
Ecnu TecT He mpormien, To, ckopee Bcero, Bel puMennan matd GCC Specs u3 ['nmasser 5.
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