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XN S — MR SR ER SR, EXHRHEEE XN ENRS, V2R e
HHEAT 77 T,

- Libcap

IXANERAEESEEL T T iR Linux M#ZH POSIX 1003.1e #XREFIIRER A P 2S[E#2 [,
- Libelf
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- Libffi
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XA ALSEI T — DR SRR O, AT A RIRE A BI, R R A
EUME A REBURIE SR, BIANfRRE AR IR TN A S 2 RIS BN R AUE B ENTA] PAEA libfh
TENMRREE S YW IETE 5 Z AR,

- Libpipeline
Libpipeline f2 it —REMS R, 75 (IR E IR FUKERIZE, Man-DB 8FERHRZEXAE,
- Libtool

XA EEE GNU B ESCRIIIA, e =R B S —D—8 IR , EHEAt
LES BB ih 35 2 0,
- Libxcrypt

R ELIR ML Viberypt B, —EE8XE (140 Shadow) {# FiZ X B TG E, B8R Glibe
Hrd SR libcrypt SEE

- Linux Kernel

XN R IRER G, BATEHEERN “GNU/Linux” MEHRY “Linux” FIERETE.
- M4

XN AR R R SCOAR RS BRI E T A,

- Make

RN HTHESRERELSENET, LFS LIPS MREEFEEE,

- MarkupSafe

ZAEE N E HTML/XHTML/XML A RZAF ) Python £5L, Jinja2 F &z
(=8
- Man-DB

XGRS HTERMNE FMIER, 5 man WEEMELL, ZREEEFRMLIIEEE A5
Ko ZHEMAIRAL T man ¥,

- Man-pages
XA AR AR ART Linux T TR SERRAE
- Meson

XN — D B B T e, BRI B E R/ MU ZE NS TR E A
KGN, IR EAE Systemd FIRZ BLFS #A-E 2 ZE ),
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ENMSHREE R TEEYNEM T AENZE, B8 Linux WZEHMRF R AL A IIEE,

- Patch

XS —NEE (T SUHERE AR SRR, AN T SXFdEE |l diff fpalg, —i
LFS AR R TR EZ R B,
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XN ZIZTTINE S PERL BUMRERY. LD LES B4 pY 2225000 #2 3 i i R,

- Pkgconf

XN E — NN R FER B R IFN R ETRE T, %187 r] LE#E X pkg-config i<,
}?%ﬁ@@ﬁ%@@%éﬁ%ﬂﬁ%%ﬁﬁ‘ﬁ%o EH4E ELRIEET Pkg-config R ERM, M HIB1TIHEM
‘%4‘:0
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XA AL T — A E I T B s A A ALY Pl IR AU R 1B & Sk
- Readline

XN R —EHE, REmSTREA IR, Bash FR &z,
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gf%ﬁ#@ﬂ DIAEBA A G asHITE L NSRS R, 5301, W2 LFS A ERYBC EIA T 2%
i q: [e]

- Shadow
XA E A T2 R A P R AR T
- Systemd

RN ERE— it 7, —EMnE s | S RgHEHS R, EREE SysVinit, L
RATHRAE A IZ R
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XA AR A AR RE, T8 LFS A TR e A RERHE AL
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- Texinfo
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XN ELZR] Expat 22 H 1 Perl #k,
- XZ Utils

RS TREME RS R F, EERIERH, AR T RESH RS,
ZAR M TR XZ 80 LZMA R E48 S,

- Zlib
XA S — SR e B R A8 A0 R R 28 T2 7o
- Zstd

%ﬁgiﬂ#@i‘%{%#l&&?ﬁﬂ% HIEga iR g 7y, ERARGEIEgEEL, PANARSE R 548 b
WAL,

HERRZYE
NTESARERZ B, ECHAARBRHREG, AR EAATE THAE A =6,
‘./configure -—-prefix=/usr ‘
AL XA FRIR A SO By S A 0 e A, BRAE_E NS AWM, e SRS X, Bl
RIS 4 HBUR R R an <o
A, BTSRRI RITEE 217, R TRFEE R

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

IBEE P& G MERTRT . KRG UNREESHREERIRTEEMS 0N, 2FBCNER
SNERT N

‘install—info: unknown option '--dir-file=/mnt/1lfs/usr/info/dir'

PAEAS ISR (FHEFAR) BREREmY, BEZEE NPT R, XMt TRER 4,
fGn Jetc/1d.so.confo

> R
TRACE N e A SIERFERE 7K, PAEX ) 111 82 00 HIFHE,
A Y SCA

PA BRI ARTEAR PR AT 2 HY, TEHZRIEE S,
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PAEAS I SCAR R B, AIRETEM LFS X ANEPEIMER DL H, AMER UL L4 HOWTO, REBML,
PAKZ 3k

cat > $LFS/etc/group << "EOF"
root:x:0:
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[FNERISCAR]
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54, Linux From Scratch 4wiE4Eir 7 EFM AN G R Z 2R E5R, EFTHERT, 1EVim
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% 15 #hie
1.1. NfeI4a32 LFS 248

LFS RGIHE—DPEELHEMR Linux &fThk (40 Debian. OpenMandriva, Fedora =&
openSUSE) Fiti, X224 Linux R4t (W98 1) R rhgmieas. BEfzasf shell fEPN Y262
P, TEEM ARSI R, BEZRERITIRIEESERE “development” (FFk) £, DPALRIER
SETXLETH,
‘P e
BUF 223 Linux RATHRIVTT, EERATT 08 THEE LFS RUEEETN 2R, RFER
KZEERIRITRRIVEI, 206 https://www.linuxfromscratch.org/hints/downloads/
files/partitioning-for-Ifs.txt.
bR 17— B ATIRGN, AT DA AN & AThREY LiveCD,

ARBHE 2 BERA TEAE—DNHH Linux A XHSCHERSE, DAEHAGRIENZEHN LFS &
Gt, 5 3 B TEME LFS KGRI NERVRIFRAIRN T, FHER TEN R G EEE
M7k, % 4 EINe TR ERIE, EFAREEE 4 =, FOVERR TEEITGS 5 ERIEEE
BT TAERTRAT T AR — L2 B )

5 5 EREFIa T HABE (binutils, gee, PAK glibe) W23, fE i B S R amiFHoR, K
T H57%E E RS R,

2 6 EAE R RINAE I NIRA 2R ZE X TASE, R gmiE—EEARTHA,

ZIGHESH 7 EH, A "chroot" M5, EHAEERNIAERN TR, 4EHE LFS iWEEEHTRE
HART R,

BANS TP RFHE R RGENE E AT B K, XIS EERER, BN SETRRESRN
HH R SE R ORI AR 22

1E58 8 P AT 2R LFS R4t, (HH chroot SRS —TLHAZ, M8 LFS Kidied, &
P DARSAE A ARG, X0, EFRRIFEgmIERE RS, &n] DI4RSIE R (R TR,

N TR, TAMESE 9 BT RGAEARE, (£ 10 EAPRCE NS [ SmEEs, &ih, 511
BEUSERRTEARGRSHAR LFS FMHXER. ERRABNEREL, HEHEARIREARH
LFS &4,

DAL EZ LFS WEIRBRARIZENE, HxRre BRI TENE B AL 2S5 & DU R e, 1E
EHS B LFS R iRE, MiRERPHIEIXLEHETE LR REXRNPE, PR REAEREW.

1.2. B L RE BRI ER
XEHNHAN E—IR &M 2 5 KA,
e

- Bash-5.2.37

- Bc-7.0.3

- Binutils-2.44
- Coreutils-9.6


https://www.linuxfromscratch.org/hints/downloads/files/partitioning-for-lfs.txt
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- D-Bus-1.16.0

- Diffutils-3.11

- E2fsprogs-1.47.2
- Expat-2.6.4

- File-5.46

- Flit-core-3.11.0

- Gawk-5.3.1

- Gettext-0.24

- Glibc-2.41

- Jana-Etc-20250123
- Inetutils-2.6

- [PRoute2-6.13.0
- Jinja2-3.1.5

- Kbd-2.7.1

- Kmod-34

- Less-668

- Libcap-2.73

- Elfutils-0.192 #f9 Libelf

- Libffi-3.4.7

- Libpipeline-1.5.8
- Libtool-2.5.4

- Libxcrypt-4.4.38
- Linux-6.13.4

- Man-DB-2.13.0

- Man-pages-6.12

- MarkupSafe-3.0.2
- Meson-1.7.0

- OpenSSL-3.4.1

- Perl-5.40.1

- Procps-ng-4.0.5

- Python-3.13.2

- Setuptools-75.8.1
- Shadow-4.17.3

- Systemd-257.3

- Tcl-8.6.16

- Texinfo-7.2

- Tzdata-2025a
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- Util-linux-2.40.4
- Vim-9.1.1166

- Wheel-0.45.1

- Xz-5.6.4

- Zstd-1.5.7

[RAZY)] B

EfkR:

1.3. EfrAE

iX/& Linux From Scratch FHY 12.3-systemd frA, AT 2025 4 3 H 5 Ho WRZRALE
ZERAG TN ABEA, ARECERAN T HFRIHhR A, REERZSHFRAE, BT https://www.
linuxfromscratch.org/mirrors.html ¥l —4> LFS 8%k,
RSB E—hRAR R AT SRR H &,
B H A Id %
-2025% 3 A5H

- [bdubbs] — LFS-12.3 % 1f,
-2025% 3 A2 H

- [bdubbs] — #E# 2| vim-9.1.1166 (Z2F#1). 1BE #5666,
- 202542 H 27 H

- [bdubbs] — E##| zstd-1.5.7, 1BE #5652,

- [bdubbs] — E## systemd-257.3, BE #5612,

- [bdubbs] — #H# % shadow-4.17.3, 1BE #5660,

- [bdubbs] — 7% setuptools-75.8.1, {BE #5662,

- [bdubbs] — E#F| linux-6.13.4, 1BE #5647,

- [bdubbs] — #E# % kmod-34, {&& #5657,

- [bdubbs] — E##| inetutils-2.6, 1BE #5656,

- [bdubbs] — 5] gettext-0.24, BE #5661,

- [bdubbs] — E# % flit_core-3.11.0, 1BE #5654,
<2025 2 H 24 H

- [bdubbs] — %] man-pages-6.12, BE #5658,
<2025 2H 19 H

- [bdubbs] — E#F| vim-9.1.1122 (Z2E#7). L #4500,

- [xryl11] — ##%E] man-pages-6.11, BE #5646,
<2025 2 H 13 H

- [bdubbs] — ###| vim-9.1.1106, %t #4500,

- [bdubbs] — ## 3 diffutils-3.11, BE #5639,
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— BHE| libffi-3.4.7, BE #5642,

— BEHE| linux-6.13.2, 85 #5643,

— B#rE| Python3-3.13.2, BE #5640,
+202542H2H

— BEHrE vim-9.1.1071,

AL #4500,
HHE| iana-etc-20250123, ALE #5006,
F % binutils-2.44.0, 188 #5634,
HH# coreutils-9.6, 1BE #5628,
HHE e2fsprogs-1.47.2, BE #5637,
EHE glibe-2.41, 185 #5638,

B HE iproute2-6.13.0, &E #5631,
FH%l libxerypt-4.4.38, 188 #5626,
F#HE linux-6.13.1, 1BE #5629,
H#%] man-pages-6.10, 1BE #5632,
HH1%] meson-1.7.0, 1£E #5636,
] perl-5.40.1, 1BE #5630,
HHE tcl8.6.16, 1BE #5635,

2 tzdata2025a, 1BE #5627,

— H%| xz-5.6.4, 1BE #5633,
-2025F 1 H 15 H
— HHE] vim-9.1.1016, &-FE #4500,

HH# iana-etc-20250108, AbFE #5006,
B util-linux-2.40.4, BE #5624,
F#% sysklogd-2.7.0, BE #5623,
| shadow-4.17.2, 1BE #5625,
HH7E| setuptools-75.8.0, 1BE #5622,
HHEl linux-6.12.9, BE #5620,

— BT gettext-0.23.1, BE #5619,
2025 1H1H

— FpEl libxcrypt-4.4.37, 1BE #5618,
— H#H%E| dbus-1.16.0, 1BE #5609,

FHE] iana-etc-20241220, ZCEE #5006,
HiE| texinfo-7.2, 1BE #5616,

HiHrg) shadow-4.17.1, 1BE #5617,
HH%| procps-ng-4.0.5, B #5611,
B #] meson-1.6.1, 1BE #5610,
FHE linux-6.12.7, BH #5613,
B2 kbd-2.7.1, {85 #5608,
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— B E| jinja2-3.1.5 (Z2FEH).
- 2024412 A 15 H
— B F vim-9.1.0927, AL #4500,

— HH%] wheel-0.45.1 (Python #k),
<2024 4E 11 H 15 H
— BHE| vim-9.1.0866, AZbH #4500,
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B5 #5614,

HH# iana-etc-20241206, AbF #5006,
HHE| systemd-257, {EE #5559,
HHE| Python-3.13.1 (Z2FHT),

FHE| libcap-2.73, 1BE #5604,

HHE linux-6.12.5, 1BE #5607,
B E kbd-2.7, BE #5608,

BE #5605,

— FHE gettext-0.23, BE #5603,
2024412 A1 H
— W% iana-etc-20241122, ALFE #5006,

HEr 3 file-5.46, BE #5601,

%l iproute2-6.12.0, 1&%& #5597,

B8 libtool-2.5.4, 1BE #5598,

HEEl linux-6.12.1, 1BE #5586,

F %l setuptools-75.6.0 (Python #ih), EE #5599,
BE #5600,

B3 iana-etc-20241024, AL #5006,

FH%£] wheel-0.45.0 (Python #ik), {E& #5593,
HH%l setuptools-75.5.0 (Python #ik), {EE #5595,
i #l linux-6.11.8, 1BE #5582,

— B ¥ F| libcap-2.72, B8 #5594,
<2024 11 H 8 H
— A binutils-2.43.1-upstream_fix-1.patch, BE #5591,

B8 flit_core-3.10.1, BE #5589,
HHE| expat-2.6.4, BE #5590,

<2024 10 A 25 H

HHE linux-6.11.6, EE #5588,

— BH | libcap-2.71, 1BE #5584,

H#H1E| setuptools-75.3.0, & #5585,

— @4 flit_core-3.10.0, 1BE #5587,
<2024 10 H 25 H

— HH% iana-etc-20241015, A-EE #5006,
— B3] vim-9.1.0813, Ab# #4500,

— BHE x2-5.6.3, B8 #5572,
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FHE sysvinit-3.11, BE #5581,

F %l Python3-3.13.0, 1BE #5575,

B %) openssl-3.4.0, 1BE #5582,

B #%] meson-1.6.0, 1&E #5580,
H#1%| markupsafe-3.0.2, &% #5576,
HrE| linux-6.11.5, {&E #5574,

HHE less-668, 1BE #5578,

— B4 elfutils-0.192, BE #5579,
- 2024410 H 3 H

- [bdubbs] —
- 2024410 A1 H
— 7% Python3-3.12.7, &% #5571,

[FR ] tcl8.6.15,

B E tc]9.0.0, & #5570,

HH# linux-6.11.1, 8% #5556,
HE libtool-2.5.3, BE #5569,
HHE| iproute2-6.11.0, 1B%E #5561,
B8 bash-5.2.37, 18E #5567,

— BEH#| be-7.0.3, BE #5568,
- 20249 H20H
— BEHE] vim-9.1.0738, 4bH #4500,

W% texinfo-7.1.1, 1BE #5558,
B E tcl8.6.15, 1BE #5562,

H#HE| setuptools-75.1.0, 1BE #5560,
HHE meson-1.5.2, 1BE #5566,

HH% iana-etc-20240912, AL #5006,
HHE| gawk-5.3.1, BE #5564

- E%ﬁ?” bC‘70.20 ﬂ%g #55630
- 20249 H7H
— B tzdata-2024b,

B8 #5554,
HH%l systemd-256.5, & #5551,
FH1E| setuptools-74.1.2, 1BE #5546,
FH7%] python3-3.12.6, 185 #5555,
H#E| openssl-3.3.2, B&E #5552,
H#H%| man-db-2.13.0, & #5550,
BH#rEl linux-6.10.8, B&E #5545,

HH%l libpipeline-1.5.8, && #5548,
FEFTE| expat-2.6.3, BE #5553,
HHE| be-7.0.1, 188 #5547, 7
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-2024 9 H1H
- [bdubbs] — LFS-12.2 % 1f.

1.4. HXHIR

1.4.1. FAQ
WEREME LFS B EPEE R T A&, seFrEsEn, s wBE P REEPEER, EESEF
DR (FAQ) #1158, BT https://www.linuxfromscratch.org/faq/.

1.4.2. HpFFI=R

AR 55 a8 linuxfromscratch.org EMTHETHT LFS@?Q%Z‘Zﬁ%%E’JEB#FﬁU%, HH FZER RS
FRTGARZF AR, DN HEHAGBYIER, R FAQ FREMUMERIRIE, #&RTPAANE  https:/www.
linuxfromscratch.org/search.html fE#HF R TIEER,

MRFE T s NRAEFIRIERE, T RHITIE. MR ERESE, i) https://www.
linuxfromscratch.org/mail.html,
1.4.3.IRC

—LE LFS X pk gt TR 4RIk &4t (IRC) 124548, EEAIX—RIEZ A, E/oRIEER A
HE W LEFS FAQ FIHRAF M, BRI PATE irc. libera.net & IRC W4%, XFHERIA T2 #ifs-
support,

1.4.4. $5{5u4

LFS W H 2 MBI MES TGS, &) DUBX s Gul ER SR LES Mk, H NEFRENR
fEl, BV LFS Mus https://www.linuxfromscratch.org/mirrors.html FREUER#TI 8500 s3]
o

1.4050 H*l?\ %-l%\
B B SRR PHE AR EIIEA LFS #iffR5115% (EREZ%H),

1.5. $N{eISKE

> IR
’ GUERAEAEIZIR LFS MUfam M S MR PN B T TR0, RATTSZN SO EAREIE 28 1.4 17 “M
KEIR” SR LFS SSRNEEMTINIERT, EREREUKAME] B RnaiE, XA+
R34, BN EiipdErERDGE LFS W, REEEREE] 7 LS 8WniE, LES 4
XATPRRENS FHE TR R b Iir e R AVE R, P IERHLR S R,

RS —E EhEd B SCRREE BRI, RO ERET S RiFUE I SREER bug ERER
g El, MTRETH, HTRERAKN “bug” EGSBANTRL, FHalge< LTk
EAER,

AN IEAE AR IRA S TAERS A2 B B TEA (A s & RE R, TSR RAL T https://www.
linuxfromscratch.org/faq/#generalfaq AYH WRIESIR, —BRUEA] AEEIE SR, WSRERI R
A FAQ  fRR, REHREIMBARIE, X MErEfaH 7 — S RS HEE RS . https://www.

linuxfromscratch.org/hints/downloads/files/errors.txt,

N5 FAQ WA, VilA https:/www.linuxfromscratch.org/search.html, TERR{5FR A
-8
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FAHA —PDAERY LFS #X, # Xl R ERIEE AR E7RA IRC (WEE 1.4 17 “HRITIE” ) 124
&Ko R, BATERESEE]—AHEAIE FAQ BCEHRAFSIR A REREIERIM, Kk, N7 i
ARIFFHPUAERAML, TR B IO AT — 25T, XA, BATTLAES SR HG I AR DR RF IR

BFEK, WREIFFAFABIEER, THELER BB N H A H 2 EE S R

1.5.1. RERMENER
bR T e SRR B BTSN, SEROZAE R B R R N E R
- LFS FMhcA (FEIELERIRARASZ 12.3-systemd)
- Kyt LFS I B8 R AThRGFRFIRR A
-8 ERGETR KA B4 L
- PR Rl RE A AR A B B A N
- PR R G RN R, BEE R RS WS A
BT T AR BN RHRE

> IR

AREEARPBNAEERE, HFAEREBRNTAXBEIE, JTelnfl, LFS sai i Ak, XK
USRI AR 328 AR RE IS, A BT BRI E [l AT e [

1.5.2. EdERIZspYin) e

NERAEIZ1T configure JAIARFE AR HIRARE, 155158 HESX config. log, BEFREE & configure iz
AT S 2 R LR AT, SRBOAIE R H S S iR AHE 3057

1.5.3. fwiFEiR

e bk A0 — 2SR N BN T A G IR R R IR A . fes itk BT configure AR
make @<, EAMHATAERENE, REQSEWHXERRA, fla, XELHM make FFHE
it A — B

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

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

-D LIBDIR=\"/mnt/lfs/usr/Llib\"

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

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

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

to "getloadavg'

collect2: 1d returned 1 exit status

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

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

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

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

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

MFAGREL, T2 NS5 N—1T:

‘make [2]: *x*x [make] Error 1

X—ATHAE RPN FEH R T, miseeicq WHmE S 1R, m ke —Bm b s 7 HImn
A ATAH SRR RIS, IR BT TRZ A,




Linux From Scratch - hitA 12.3-systemd-H s BHERR

A] DATELR R 132 —f ¢ Tanfm 7 M 2% IR M KSR X http://cath.org/~esr/fags/smart-questions.
html, ERBRTEHFEIEEREN, IXFERT DU IES 215 B mT gE 1,
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F2EHEETEERE

2.1. ¥R

fEARTES, BAISEIENE LFS RS0 5E T TE, MRLAZENERZETCN], 2FRIMNStES
—NEN LFS RARI X, BAREREREIX DX, X B RS, HESZUERSL

2.2. BERLKR

2.2.1. g4

LFS Zf @AY LA CPU L FZED 8 GB WAFHIREA#TITEL, il IR FIFRIEIH RS
RETERA A, (EAN R B AT R I R AT REAR S A 348 ROl T

2.2.2. ¥

BRI ERGAINA NYIRAE, BRRASRER T RAGHARRMRA, ST RZHIN Linux K17k
KU, EEERE, RERITRSIERI RSSO RAE IR, XA R4 FR
TR <merag>-devel BUE <BiFaE>-deve WNHRIEHIEATHCN NIRIFR AL TIXRIAE, —EE L3
'E',ﬂ\]o

A A A B E AR A RTREIE B AR, BB RAEITIA,

- Bash-3.2 (/bin/sh 272 % bash MIFF S5 el iR

- Binutils-2.13.1 (bt 2.44 FEHPIRRARZIR, SHEEMERH)

- Bison-2.7 (/usr/bin/yacc &2 bison [§EEE, s#E 2 —MHUIT bison HIZINEIA)

- Coreutils-8.1

- Diffutils-2.8.1

- Findutils-4.2.31

- Gawk-4.0.1 (/usr/bin/awk £ FU2E| gawk fFEREE)

- GCC-5.2, HfE C++ giEds g++ (bb 14.2.0 HHRARENL, NHEFEMHH), CH C++ FrifEE (R
FaESL ) HAZRT H, IXAE C++ dRiEds A REA M FINRE IR

- Grep-2.5.1a

- Gzip-1.3.12

- Linux Kernel-5.4

WAZIRAR SR E N TIRFARATESS 5 BEAS 8 EHhWiE glibc NAVIRE, XA AZER N IHMR AR
A BTSN, #5915 20 glibe IaTR, H GRS HEM/D, 8FE 2024 £ 12 A, 5.4 2N
Bt & B RIR S R E AR A, —2ELk 5.4 HE N ATRERESE =77 BIBA S5, BB
MR B ERR AR A ; BRI https://kernel.org/category/releases.html,

QUERTE ENRXLE 5.4 ER, R ER NI REIBEHIIRAS, THRNEAE PRI, RIS Z T
B ETEME 1 5.4 BUEFTRIAR AR, fSn] DB, WNRIN R A 20— R I N
fu, SEEAELE, BRI DE CWIENZ, WIENZMECE S35 58 (RigE £64 4 GRUB) 1Y
AEIESE 10 &=,

BA TS E RS R UNIX 98 thekim (PTY), IXIALIRETERTA H Linux 5.4 8 H AT S H
ARG e KATIRAP N IZEA G . WREEME HE XE EWNZ, FE2IAENZECESH conFIc_
UNIX98_PTYS JEIHIXN v,

- M4-1.4.10

12
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- Make-4.0

- Patch-2.5.4
- Perl-5.8.8

- Python-3.4
- Sed-4.1.5

- Tar-1.22

- Texinfo-5.0
- Xz-5.0.0

3 i

IR SHERRRIEA SR LES WFEf, NEOERA A, BERamHEAR A (W
dash B¢ mawk %) AIREAZFIKAE, (H LFS H&RHIZA S0 X MiE, M atss
Bo X —LEERAERL, EATRERR EESCAH e LB ERIBONUAN T, A REAEIXSEE
TR R IIA E

N THEERE ERGHE B MR EIERA, HREBHERER, 1HB1T Ml <:
cat > version-check.sh << "EOF"

#!/bin/bash

# A script to list version numbers of critical development tools

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

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

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

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

ver_check()

if | type -p $2 &>/dev/null
then
echo "ERROR: Cannot find $2 ($1)"; return 1;
fi
v=$($2 --version 2>&1 | grep -E -o '[0-9]+\.[0-9\.]+[a-z]*' | head -nl)
if printf '%s\n' $3 $v | sort --version-sort --check &>/dev/null

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

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

fi

}

ver_kernel()

kver=$(uname -r | grep -E -o '7[0-9\.]+")
if printf '%s\n' $1 $kver | sort --version-sort --check &>/dev/null
then

printf "OK: Linux Kernel $kver >= $1\n"; return 0;

else
printf "ERROR: Linux Kernel (Skver) is TOO OLD ($1 or later required)\n" "$kver";
return 1;

fi

13
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# Coreutils first because --version-sort needs Coreutils >= 7.0
8.1 || bail "Coreutils too old, stop"

ver_check Coreut
ver_check Bash
ver_check Binuti
ver_check Bison
ver_check Diffut
ver_check Findut
ver_check Gawk
ver_check GCC
ver_check "GCC (
ver_check Grep
ver_check Gzip
ver_check M4
ver_check Make
ver_check Patch
ver_check Perl
ver_check Python
ver_check Sed
ver_check Tar

ver_check Texinfo

ver_check Xz
ver_kernel 5.4

ils sort
bash 3.2

1s 1d 2.13.1
bison 2.7

ils diff 2.8.1

ils find 4.2.31
gawk 4.0.1
gcc 5.2

C++)" g++ 5.2
grep 2.5.1a
gzip 1.3.12
m4 1.4.10
make 4.0
patch 2.5.4
perl 5.8.8
python3 3.4
sed 4.1.5
tar 1.22
texi2any 5.0
Xz 5.0.0

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

then echo "OK:
else echo "ERROR

alias_check() {
if $1 --versi
then printf "
else printf "

}

echo "Aliases:"

alias_check awk

alias_check yacc

alias_check sh B

echo "Compiler c

: Linux Kernel

on 2>&1 | grep
OK: %-4s s
ERROR: %-4s i1s

GNU
Bison
ash

heck:"

if printf "dint main(){}" | g++

then echo "OK:

else echo "ERROR: gt++ does NOT

rm -f a.out

if [ "$(nproc)"

g++ works";

= "" 7; then

-qi $2

$2\nll ll$1l|;

NOT $2\n" "$1"; fi

-X Ct++ -

work"; fi

echo "ERROR: nproc 1is not available or it produces empty output"

else

echo "OK: nproc reports $(nproc) logical cores are available"

£
EOF

bash version-che

ck.sh

2.3. M ERtDEE LFS

LFS #ORHNE-RKIINETRETE, HaEk, ABRHELHE, ER MRS, Raraxid
B, SR, WEREBEATE M — AL, R EERAIRERERG3a%EgW1%E  LFS, RIEH
RERR 2 RHRIEA TSR AR

MR, w]

2.3.1. 5145
GOEFTRS. BRI, EE FYIH:
AES 2.4 W2 G, DA root I B AT BEEOR LFS FEA B EI4E N root PR BT,

XEETEEER

14
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2.3.2. 55-6 5

- /mnt/Ifs 73 X FTHEEHHE

CIXNERPIBEAE A 1fs 58l TR TIXEPIRN, M PUT su - Ifs i, &0, &ERIGES
KRR ZEREFE RS L, XAIRESEBIE ERATIEMEA,

R RE I — A T R R O, GNSRTCIERE — NMREFELR B IR ZEEE, EAHIAZ BiRIE
HIERS L MR, ARG EHREIRAS SRS, EHHTIZER N M E T A L.

23.3.87-10%

- /mnt/lfs 73 X FEEHHE

N HERERINESUERA” B A Chroot INE” B —EB/ELMPA root S15ERK, H LFS ¥R
iﬁﬁﬁﬂz‘ﬁjﬂ root )Eﬁ)jlﬁﬁo

- fEHEA chroot ¥RER, LFS NG RN root BeBELF, TEFEA chroot MEfERIATRE LFS &
o

- REUSCIF R GUR IR, 1EREA chroot BNE 2T, TGRS —ME ERGHIREINL I, P root B
rPATES 7.3.1 7 “HERIHSE /dev” M 7.3.2 7 "HEEIINESUERA” PRI,

2.4, IV X

BHAMIRIERGRRE, LFS —MRBZEE DN LRI X, BAHEEEY LFS @EE— Dl HIZ 2
X, sEEAEFERNTZRIELT, QE—DH X,

—NERNIRGIFEERNL 10 FHF (GB) X, XEWREAA IR LT, FHHoWEHE XA
o 21, WRMEM LFSENVHHR Linux R4, RAJREREZEHIIMXM, FTEEZZH, —7 30
GB By X2 R EHR), LFS RAARH A T RZZ M, HAR XA DR BWHIEN £ B3R, PN
£ LFS MRS RITIINRER ZNV= R, BHh, miFRFErT R ZRRME =N, BERAER
ESERE AT DA G 23 A,

HENIRLE RIS R I R ERINE (RAM) 238, KA PAERH — AN 2 XN swap 22
A, PAZAE FH I 7 XA AEIR D E RS, MIOATE SRR 2 NTE. LFS BY swap 73X AT DAKITE 3=
RGUHEH], XML TN LES Bl —1

Bah— M X, Bl cfdisk si#Ffdisk, FEE3IDXEFNFEE-PmTSH, rmEl
o X ARERL, B0 ERER /dev/sda, BIEE— Linux AR X, WMRALETEHAIE— swap 77
X, 2% cfdisk(8) 2 fdisk(8) HKESJanmlfE H 73 X2+,

""' R
BALEMH PR AZEHM T X224, LFS RS0 AR ERLE RAID [F4)s LVM 2 E

Eo SR, —EXAMEE initramfs, X2 EEBE KA, X TR E LFS B A
Kird, AHEFRAIXEX T %

FEIEH 7 XIRE (BN sdas), ARAPREIXN 7 XFRN LES 77X, MBFREIRE swap XIS, ZETEE
B /etc/fstab AN RX RS,

2.4.1. Hittp X [e)
ZEHANE LFS RPN R AR T RS0 X, X2 — M EWRYAE, VF2 R ATRRAESNAE L
RERBAE, RNV swap 77X, XNTF LFS K, XIEENRRUIITR, EHISS 7Rt
AIRIENE, EEEATELMEZS DNEATIREL LFS Rtz AL =HdE, WNRSGEhNE, FNSBCUER
GRS EAC, IRBE A,

15
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2.4.1.1. RSP K

—LFS R X (FEE /root HRIRIE) —MIEL 20 GB AU RIFLE AMRIEZ BRARIBTT, B4t 1
Fg LFS DA BLFS HIRER P EAFERIFERAR, HXARK, FIRERIEZ M rX, ZRZAEE
LFS &5t

2.4.1.2. 34 (Swap) S X

VP2 RATHR BBt |, — Mok, HERERA P TYIENF RS R, SR WP A 2
2, R EAR, "] OIEAEE 2GB i #atE), HEREEEREN.

GRS EME Linux FRERIIEE (FEREIHEED), BEREXRVIATRNFNES NSRS X, XED
T, X AR IZZE DRI R GENFAAE A,

SR BN MRIAE — S, N TAUMER, e W A TR, RIS R GERI N R R
FURE W RGUR S AEACHR, XS T SSD, fETCiRWT 2| LIEER, (Hr]CMEM top L free an &R T
2D, NMIZRERGAE SSD N A X, —BRAS M, BB R SR TSR
<, BIanAEGE— 1 5GB RIS, IRAHIN LA, SFININER AR RGIRE N,

2.4.1.3. Grub Bios X
W E B R GUID 431X 3R (GPT), ARapsitlad— N, —&d&8E IMB 21X, BRIFECEF

o XN XARER AL, 1EZAE305 T A MRENS 45 GRUB KH, XXMM fdisk Ay
27~ 'BIOS Boot' 431X, TEffif gdisk a4 XRBAE BN EF02,

" R

Grub Bios 2 X&ifi T BIOS 5| ARGHERAVIEE b, X MEEARLBAFI LFS MR XATHE
ik AREA] DER AR X RSN, RAETISERM GPT WA RBMEIE#IZ X,

2.4.1.4. EARK

A EM LR, BAERIHEA RN N S5 B X, NHSIFRIFAEE, [ErTBE—4
25,

- /boot — @IEHMEE, XN XA DIFEHEAZAEMS [ SEE. N 7B RIS FTRES [EEAYAIE, 2%
R /boot 73 XA N EHE—REEIIHE — 1 X, e 200 MB isisif R,

- /boot/efi - EFI &t [X, fEfH] UEFI 5| RGN 2ERT, Fi5E BLFS i ARG THANE R,

- /home - SEHE, LW /home 77 XAl UEZNEIThHREL LFS A% 2 [AIHE home HXFMH &
H, BRSNS —BIRK, BUR TR ] H 2 E,

- Jusr — £ LFS H1, /bin, /lib, PAK /sbin s@48[A] Jusr AN HREUFF S8R, Kitt, /usr & AR
FIGTEBENIE G E, X T LFS, @EATEN /usr QIR SX, RINATFE
XAELE, TENHEBET - DEBANART I ERFAMEN DX, FR, EXMECE R, BoXa]
PAEAER /N (AIRERTRE—SFT), HIWEIEH TEE P meE T TR (MR Jusr MNZFEARSS 254E
), AR, FEEENE, HHUFEH initramfs (LFS ETE), AGE5|SEE M /usr 7 XHIER
i,

- Jopt — X HFEFEWH TAE BLFS F22% KDE 5 Texlive AR, DARAEKEXHZE /usr
H &t S ekl o s X, 5310 GB — &t 2 1,

- /tmp - BRABOLUR, systemd 7EIX BHEE— tmpfs, WIRAEBEEININMTH, TEALE LFS RARS
IH%FREE 9.10.3 715 “ZR1¥ tmpfs HEEHF /tmp” HATHERIE,

- Jusr/src - ¥ERIGT NS, FTLAFHT126i% BLFS JiACHE, JHEZD LFS RAZAIHE=EN] &
Al DA T4 BLES X Ff. 30-50 GB AY7r X AT DA AL 2 8 22 1]
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QnARAEH AR B B B BB A 3 X, EEAE /etc/fstab XHFHIERE, TEEHEE XATEAL
FERAESE 10.2 17 “QI Jetc/fstab X" Hridig,

2.5. B X EEBIXEFRY

73 X HUZ O XR A I S AL S E B — B X, TERRERGUE ] 0 XTF RS2 /T, s 1% o)
X, DMEDXAREY MRS, XHERGUEFEESRE, A3k, Laalk, HTerrRs4
W5, X RGMEBIRER IR X BRI 2SR, AR RIS IF B R A SRR/ N R B 7R
FIRX, e EOH H ERERAT SRR A, —ES RGOSR AR TU R IR IRE TI8E,

LFS AIDAEAH Linux WRXRERSUURIREMISCAF R SE, (HEE FHRZ ext3 Ml ext4, XAFRGRIERZE—
MR-, BEREFETXHIRN, DURHEA RS AFRRHIE, B40:

ext?
ST AEE EH/ N IX, Fa0 /boot,

ext3
yss e>§t2 Eﬁ]\ﬁéﬁﬁfiﬂi, WEHERS, REMBAEIEERRIBVEN NMRE 7 XWEFIRS. B 2H
T E,

ext4

& ext X RGRIENBFTN R, CXFRANPIREEN IR, OIgal i HE A S (K 16 TB) SFi<%
HIohRE, IR,
HAth SRR S, fudh FAT32, NTES, JFS #1 XFS fERPE S HIRA H, KT EMMHEMSI A RSRIHE %
{5 AT DAE https://en.wikipedia.org/wiki/Comparison_of_file_systems %I,
LFS RIZARSA RS (/) KA extd XHRG. BMALATN AL LFS 72X A —1 exts XHRSE:
‘mkfs -v -t ext4 /dev/<xxx>
AT <xxx> NIZEHLL LEFS 77 X4 FR,
WMERIEIRAE — DI swap 77X, BIAFTERAMNE, WRFOE T — swap 71X, FEHITUAT L
DA e :
‘mkswap /dev/<yyy> ‘
T <yyy> NIZE WK swap 73X HIZFR,

2.6. 1% E SLFS FIET =] Umask

EARFH, HRMNEFEFHINEDE LFs, BNIZRIE, TEME LFS ediEd, 2T e X HiXE
FER R LFS A H 5% BAUEH /mnt/1es ENBIF, BIERDMERIERH RS, REE—ME
S IX B LES, IBARX D HRERAEIZ S XN EFE—DNEZ, AEHA NGB EINR
E:

‘export LFS=/mnt/1lfs ‘

EIZINGERIVIFALR, BT DEZEABHram<, Hla mkdir -v $LFS/tools, Shell fEf#@tfran
LCNZBEIE “SLEFS” B#K “/mnt/lfs” (BUREIREREAME).,
%ﬂfbi&ﬁﬁﬂ@iﬁﬁﬁﬂ‘@ﬁﬁE‘Jiﬁl‘ﬂﬂ[ﬁ*ﬁﬁ?ﬁﬁ% (umask) A o022, DABGNITE T RAThEE A RIHIERIA

‘umask 022

R umask BEN 022, RUERGSCPERTE # AT LIS el R SR E S, BT AR A R ER R (1Y
EOXTESR) e (A05R open(2) ARGt EEABOAME, NHSCAEREABIRE 644, T H R EA
BRI 755), W FRARHIBINERTRETE LEFS RGTHIG M, miid ™M FERIAE Al REAEAL Bl
FI LFS W5 % A B A
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A Y

T, WSREEFFHEIHANT TIENE, —EEEXRIA LFs ELIEMIXE, H umask
BN 022 (BIGH, HH su VHRE] root BLE HAMAHFH), A N@L2HTFRE LFrs NIKERZS
1EHf:

_echo $LFs |
BN ke st A THE LFS RANAE, SRR TARBWEIF, B2 /mt/1fs,

DA a4 al i TAE 7 umask 251 E IEHi:
umask |
i PTRERZ 0022 BY 022 (e FFEMINEURE 16 3 Z1ThR).

W _FIAWNFZ P ERE KV A ER, WFREZRBATH 2L BN mE, K sLrs &N
IEHE 4, 7% umask &4 022,

R
P HE

R LFs A umask R IEFIN—FAIEE: WBEENTEHRHE .bash_profile, PAN/
root/.bash_profile, NENIMA LR export Ml umask %, 5S4, TE Jetc/passwd H,
NEEMEH Lrs ZERHFH shell &%z bash, PARIE R RO R R P T .bash_profile
H a2,
FINEEEEESREERAAN A, WREFHEE DN EHINESR, BEaEMILN, 4 .
bash_profile —fX NSWBIILImIAT, HEAF, NIZR LIRS IAZEEHAHFFI root A
F'HY .bashrc X, 546, —EEIThHRIY .bashrc HER "if " @14, EAEIEZZH bash BY)3
RPN PSTERG S, AU BRI E 2 BRI Z B,

2.7. HEHF DX

BACEE X PR T XHRGE, N TMNEERGVIRDX, FAIFEL I XHEEEIEE RS
Eo IEGRT—TANE, ARBBECR A RGHEEE] Lrs IR RTEE R H 3,

FERERYL, BATAEE “HE 2K o BAMHEERRZ XX RSL, B2, BT rX&%
HEE— MRS, NMIEEAMX oA “pX” AR XARSHF RS,

DA a2 DAGIEERUR,  HFHEE LES SUFRSE:

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

T oo MIZEF UK LFS 73 XHIAFR,
GnERy LFS Gl 7 2o X (Blan—"ER 7, 55— MEN /home), IR EATARTR ZEAHERL:

mkdir -pv SLFS

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

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

B <xxx> Fl <yyy> BN M 73 XS

R sLrs B3¢ (B0 LES RGUf QN XA RGRIRE %) BIFTEEIRN root, TRINIRIA 755, ARG
AlE E AT mkfs HECE VS A RRIBOAME

chown root:root $LFS
chmod 755 $LFS
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TRIIAMETERGHT 7 XIS IS TR 1 22 2BR (LA nosuid Bi# nodev SFIEIN), EHEFAT AT
MZHH) mount <, MEHBIFHT LFS 77 XETEE 7 FEEI, 412R nodev B nosuid HIXE T,
R AT ) [X

® "
R SRIZEERE LFS AINEPAIER AN, WRERE TRSR, BAEELEK
S RN R X, BABUETERAN /etc/fstab X, ERRGET SN BB
el Blan, ATDUREIX —1TEINE] /ete/ fstab XXIFH:

‘/dev/<xxx> /mnt/1fs ext4 defaults 1 1 ‘

WERIEMEH 721077 X, ef1EFRERINE| fstab H,
WRIEFEH T swap 771X, i/ swapon i FHE:

‘/sbin/swapon -v /dev/<zzz>
B <zzz> BHLK swap 73 XY FE,
PITERRATTER BT LES 73X, mIPANERGRE T,
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F3IF RFaEMHT

3.1. #hi

ARMUE THREAR Linux RENTHRE NERRATIIR, B4 HERRA S XN T B85 r] BAE
W LAERIRRA, AHRETIXERRAG T K, BSOS E AR, IX2 R A8 — AR
TRBEHUAE A S ARIEH T HAthiloAR, BRAE LFS B oliisl e &8 S H67E 8 BfthiloR, S rI4x
HHEATREAFREAERNNE, RMNSEABIITFLLEFITHEE, RERTTSEFEE PR,

1 — S AT, AIRERIN TR AL IE N AR 45 (Git 3¢ SVN) GFERMANTRIR,
HMMEEERN 2T REIEFEER, ER5EeME, EXXEAINIERER TIRA RPN, &
EE—SEFERAE OGP, KA TSRS (B, autoconf 4RHY configure HIA), A
%ﬂﬁ%%ﬁﬂﬂﬁfﬁﬁ*ﬁﬁ@?ﬁ@@o AR AR A BHEENTEE L, RIS SRR EH IR
s

APHNHP TEAETRERN, WRAPLME, N TEELZEZ, fIPAH  Google (https://
www.google.com/) R R R B R 2B, R ERAF], =ik https://www.
linuxfromscratch.org/Ifs/mirrors.html#files %5 H &5 F ik,

NG RERA R T FERE A —NE YIS, SR M Ed P E A Z el 5
Ah, ETRE—DTAEES, DUEEEMGERA ., FATATCAK  $LFs/sources  BEFH TORFFERMAEIAFTRN
T, XMENTAEER, XiE, FMFZNREREEAE LFS 72X, KIHER RS ERREW T
=18
N TRIEXNHE, EHGE NERA 2T, Plroot BHHUT:

‘mkdir -v $LFS/sources ‘
RN Z B SRENINE AXBRAT sticky frid&.  “Sticky” FREHEFRIER Z N H P IZEREES ABUR,
WG ST REEMBR L A A S, AL T a2, JEHE ARRRI sticky Frids:

‘chmod -v at+wt SLFS/sources ‘
a] DU R 5 ARBUA i LES AR RN T

- FEIESERIR T, B NS A,

- RTFARFMIFRER, M https://www.linuxfromscratch.org/mirrors.html#files F%1 H I FANEE
Gl LS A R s SO R 46 2

- {5 weget FI REHRIAR weet-list FHIXHE T,
R wget-list-systemd /£y wget an RV, PUREPFTERAQAANT, HHGS:
‘wget -—input-file=wget-list-systemd --continue --directory-prefix=$LFS/sources
54N, B LFS-7.0 BUK, AP mdSsums, ASREEFTARERNERE, KiZX
HEEHIZ] sLFS/sources, BITA R AR &SR :

pushd $LFS/sources
md5sum -c md5sums

popd
A LR BARECC R, B AT DA TIX TG

GUERDAE root FI P B0 FEC T EAFEAAN T, WINERIXHSIE TP, XFRGUER UID ik
FTE#, TEERSGHEIEM P UID 7€ LFS RS, I, XESCAIR B BRI LFS RStG,
BT DEAE@AHIUID , (RENERSE LFS REFNERH A BRI UID, IAERURIX LS
HEIFTA B BN root, DARESIX — [AI:

‘chown root:root $LFS/sources/x* ‘
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3.2. &3
‘P va =
%ET%EEMF@Z%, IR 2N B AT R 45 N ZON F N A e s T hRAS, DA .22 4
B/éo
FiERAATRRTRER BRI R AIRA, Rl EIXEHRAFELZ 2HRENER N, 05E NE
HIPHEA URL TEikVin, MiZELREZeAs, ARG N IZEHETRR (ESBEL S
TRFERY) hRAS, nSEGFFAEan, P AZEA MG, R bR, REIMEERENL

A RN 2 S BRIE SRS BRIN T PR AT REXEIS Be g NEvE, RIF A EAENERSGNEHENE
27 R PE AR LA

NEEHE AT TRIREC R AR A R

- Acl (2.3.2) - 363 KB:

F1i: https://savannah.nongnu.org/projects/acl

TEBthiE: https:/download.savannah.gnu.org/releases/acl/acl-2.3.2.tar.xz
MD5 5 H1: 590765dee95907dbc3c856F7255bd669

- Attr (2.5.2) - 484 KB:

F0i: https://savannah.nongnu.org/projects/attr

REBE: https:/download.savannah.gnu.org/releases/attr/attr-2.5.2.tar.gz
MD5 5 227043ec2f6ca03c0948df5517F9c927

- Autoconf (2.72) - 1,360 KB:

F01: https://www.gnu.org/software/autoconf/

Ntk https:/ftp.gnu.org/gnu/autoconf/autoconf-2.72. tar.xz

MD5 M5 1be79f7106ab6767f18391c5e22be701

- Automake (1.17) - 1,614 KB:

F1: https://www.gnu.org/software/automake/

REMuE: https://ftp.gnu.org/gnu/automake/automake-1.17.tar.xz

MD5 5 All: 7ab3a02318fee6f5bd42adfc369abf10

- Bash (5.2.37) - 10,868 KB:

F0i: https:/www.gnu.org/software/bash/

TEhE: https:/ftp.gnu.org/gnu/bash/bash-5.2.37.tar.gz

MD5 55 H1: 9c28F21ff65de72ca329c1779684a972

- Bc (7.0.3) - 464 KB:

F1i: https://git.gavinhoward.com/gavin/bc

TEthik: https://github.com/gavinhoward/bc/releases/download/7.0.3/bc-7.0.3.tar.xz
MD5 #5H1: adadb5adebsfdbb3f6813be4b6b3daT4

- Binutils (2.44) - 26,647 KB:

F01: https://www.gnu.org/software/binutils/

TEBhE: https://sourceware.org/pub/binutils/releases/binutils-2.44.tar.xz
MD5 M5 : 49912ce774666a30806141F106124294

- Bison (3.8.2) - 2,752 KB:

F11: https://www.gnu.org/software/bison/

FEMuE: https://ftp.gnu.org/gnu/bison/bison-3.8.2.tar.xz

MD5 M5 c28f119f405a2304ff0a7ccdcc629713
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- Bzip2 (1.0.8) - 792 KB:
REMIE: https://www.sourceware.org/pub/bzip2/bzip2-1.0.8.tar.gz
MD5 #5H1: 67e051268d0c475¢a773822f7500d0e5

- Check (0.15.2) - 760 KB:

F11: https:/libcheck.github.io/check

TEthiE: https://github.com/libcheck/check/releases/download/0.15.2/check-0.15.2.tar.gz
MD5 5 All: s0fcafcecde5a380415b12e9c574e0b2

- Coreutils (9.6) - 5,991 KB:

F1: https:/www.gnu.org/software/coreutils/

TEMIE: https:/ftp.gnu.org/gnu/coreutils/coreutils-9.6.tar.xz
MD5 55 H1: 0ed6cc983fe02973bc98803155cc1733

- D-Bus (1.16.0) - 1,092 KB:

F1i: https://www.freedesktop.org/wiki/Software/dbus

REMuE: https://dbus.freedesktop.org/releases/dbus/dbus-1.16.0.tar.xz
MD5 5l 66bfcflfa2d4ebc634ca558d14335e92

- DejaGNU (1.6.3) - 608 KB:

F0i: https://www.gnu.org/software/dejagnu/

Ntk https:/ftp.gnu.org/gnu/dejagnu/dejagnu-1.6.3.tar.gz
MD5 K 5aF: 68c5208c58236eba447d7d6d1326b821

- Diffutils (3.11) - 1,881 KB:

F1: https://www.gnu.org/software/diffutils/

TEBtE: https:/ftp.gnu.org/gnu/diffutils/diffutils-3.11.tar.xz
MD5 W5 F1: 75ab2bb7b5ac0e3el0cece85bd1780c2

- E2fsprogs (1.47.2) - 9,763 KB:

F01: https://e2fsprogs.sourceforge.net/

ik https:/downloads.sourceforge.net/project/e2fsprogs/e2fsprogs/v1.47.2/e2fsprogs-1.
47.2.tar.gz

MD5 5 H1: 752e5a3cel9aeadb0d8a203f2fae9baa

- Elfutils (0.192) - 11,635 KB:

F11: https://sourceware.org/elfutils/

TEBhE: https://sourceware.org/ftp/elfutils/0.192/elfutils-0.192.tar.bz2
MD5 #56H1: a6bblefc147302cfcl5b5c2b827F186a

- Expat (2.6.4) - 476 KB:

F71: https://libexpat.github.io/

NEhE: https:/prdownloads.sourceforge.net/expat/expat-2.6.4.tar.xz
MD5 ME Al 101fe3e320a2800f36af8cf4045b45¢7

- Expect (5.45.4) - 618 KB:

F11: https://core.tcl.tk/expect/

TEShE: https:/prdownloads.sourceforge.net/expect/expect5.45.4.tar.gz
MD5 M5l 00fce8del58422f5ccd2666512329bd2

- File (5.46) - 1,283 KB:

F11: https:/www.darwinsys.com/file/

REMuE: https://astron.com/pub/file/file-5.46.tar.gz

MD5 M5l : 459da2d4b534801e2e2861611d823864
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- Findutils (4.10.0) - 2,189 KB:

F1i: https://www.gnu.org/software/findutils/

TESBhE: https:/ftp.gnu.org/gnu/findutils/findutils-4.10.0.tar.xz
MDS5 #5GHT: 870cfd71c07d37ebe56f9f4aafsadsr2

- Flex (2.6.4) - 1,386 KB:

F01: https://github.com/westes/flex

REMuE: https://github.com/westes/flex/releases/download/v2.6.4/flex-2.6.4.tar.gz
MD5 M5l : 2882e3179748cc9f9c23ec593d6adc8d

- Flit-core (3.11.0) - 51 KB:

F11: https://pypi.org/project/flit-core/

ML https://pypi.org/packages/source/f/flit-core/flit_core-3.11.0.tar.gz
MDS5 #5aH1: 6d677blacef1769c4c7156c7508e0dbd

- Gawk (5.3.1) - 3,428 KB:

F1i: https://www.gnu.org/software/gawk/

TEthE: https:/ftp.gnu.org/gnu/gawk/gawk-5.3.1.tar.xz
MD5 5l : 49292206b43694500e0620851762eec

- GCC (14.2.0) - 90,144 KB:

F01: https://gcc.gnu.org/

TEBtHE: https:/ftp.gnu.org/gnu/gec/gec-14.2.0/gec-14.2.0.tar.xz
MD5 #25eH1: 2268420ba02dc01821960e274711bded

- GDBM (1.24) - 1,168 KB:

F11: https://www.gnu.org/software/gdbm/

NEthiE: https:/ftp.gnu.org/gnu/gdbm/gdbm-1.24.tar.gz
MD5 M5 c780815649¢52317be48331c1773e987

- Gettext (0.24) - 8,120 KB:

F11: https:/www.gnu.org/software/gettext/

REMIE: https:/ftp.gnu.org/gnu/gettext/gettext-0.24.tar.xz
MD5 M5 fll: 87aea3013802a3c60fa3feb5c7164069

- Glibc (2.41) - 18,892 KB:

F11: https://www.gnu.org/software/libc/

TEBtE: https:/ftp.gnu.org/gnu/glibe/glibe-2.41.tar.xz
MD5 #R3eH1: 19862601af60f73ac69e067d3e9267d4

> OE
’ Glibe FFEHZLES 17— Git 70>, EEBEPIANNESEZE Glibe-2.41 1, [HAZHITE
Glibe-2.41 ZAJGA ERIT RN T o LFS e R Z 2B Z D SN SR A — %L 2
N, ABARZNHMHINAIZ I SCHIAN T AT SN, R LB TR EIX AN T, FHEE
& NN EZRIAN T,

- GMP (6.3.0) - 2,046 KB:

F11: https://www.gnu.org/software/gmp/

RESE: https:/ftp.gnu.org/gnu/gmp/gmp-6.3.0.tar.xz
MD5 #5efl1: 956dc04e864001a9c22429761F2c283

- Gperf (3.1) - 1,188 KB:

01 https://www.gnu.org/software/gperf/

TEBthE: https:/ftp.gnu.org/gnu/gperf/gperf-3.1.tar.gz
MD5 #4uH1: 9e251c0a618ad0824b51117d5d9db87e
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- Grep (3.11) - 1,664 KB:

F1i: https:/www.gnu.org/software/grep/

REBE: https://ftp.gnu.org/gnu/grep/grep-3.11.tar.xz
MD5 #5H1: 7c9bbd74492131245F7cdb291fala2c0

- Groff (1.23.0) - 7,259 KB:

F01: https://www.gnu.org/software/groff/

TEBE: https:/ftp.gnu.org/gnu/groff/groff-1.23.0.tar.gz
MD5 M5 Hll: 5e4f40315a22bb8al158748e7d5094c7d

- GRUB (2.12) - 6,524 KB:

F11: https://www.gnu.org/software/grub/

REME: https:/ftp.gnu.org/gnu/grub/grub-2.12.tar.xz
MD5 5 H1: 60c564blbdc39d8e43b3aababcOfb140

- Gzip (1.13) - 819 KB:

F71: https://www.gnu.org/software/gzip/

REBE: https://ftp.gnu.org/gnu/gzip/gzip-1.13.tar.xz
MD5 5 H1: d5c9fc9441288817a4a0be2dad249e29

- Tana-Etc (20250123) - 591 KB:

F0i: https://www.iana.org/protocols

TEBhE: https:/github.com/Mic92/iana-etc/releases/download/20250123/iana-etc-20250123.
tar.gz

MD5 #E5ll: f8a0ebdc19a5004cf42d8bdcf614fasd

- Inetutils (2.6) - 1,724 KB:

F11: https://www.gnu.org/software/inetutils/

EPE: https:/ftp.gnu.org/gnu/inetutils/inetutils-2.6.tar.xz

MD5 #R55H1: 401d7d07682a193960bcdecafdd3de9s

- Intltool (0.51.0) - 159 KB:

F1i: https://freedesktop.org/wiki/Software/intltool

REMIE: https:/launchpad.net/intltool/trunk/0.51.0/+download/intltool-0.51.0.tar.gz
MD5 #5H1: 12e517cac2b57a0121cda351570f1e63

- TPRoute2 (6.13.0) - 906 KB:

F0i: https://www.kernel.org/pub/linux/utils/net/iproute2/

TEBE: https:/www.kernel.org/pub/linux/utils/net/iproute2/iproute2-6.13.0.tar.xz
MD5 5 Hll: 1603d25120d03feeabadb360d03ffaec

- Jinja2 (3.1.5) - 239 KB:

F11: https://jinja.palletsprojects.com/en/3.1.x/

Ntk https:/pypi.org/packages/source/J/Jinja2/jinja2-3.1.5.tar.gz

MD5 M5l 083d64f070f6f1b5f75971ae60240785

- Kbd (2.7.1) - 1,438 KB:

F1i: https://kbd-project.org/

REMuE: https://www.kernel.org/pub/linux/utils/kbd/kbd-2.7.1.tar.xz

MD5 5 H1: £15673d9f748e58F82fa50cffodofd20

- Kmod (34) - 331 KB:

F0i: https://github.com/kmod-project/kmod

TEBtE: https:/www.kernel.org/pub/linux/utils/kernel/kmod/kmod-34.tar.xz
MD5 5 Hll: 3e6c5c9ad9c7367ab9c3ccafo8dfde62
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- Less (668) - 635 KB:

F1i: https://www.greenwoodsoftware.com/less/

Rtk https:/www.greenwoodsoftware.com/less/less-668.tar.gz
MD5 5 H1: d72760386c5F80702890340d2F66c302

- Libcap (2.73) - 191 KB:

F1i: https://sites.google.com/site/fullycapable/

TEMIE: https://www.kernel.org/pub/linux/libs/security/linux-privs/libcap2/libcap-2.73.tar.
XZ

MD5 M5 All: 0e186dfode9ble925593a96684Fe2e32

- Libffi (3.4.7) - 1,362 KB:

F11: https://sourceware.org/libffi/

REMuE: https://github.com/libffi/libffi/releases/download/v3.4.7/1ibffi-3.4.7 .tar.gz
MD5 M5l 696a1d483al174ce8a477575546a5284

- Libpipeline (1.5.8) - 1046 KB:

F0i: https:/libpipeline.nongnu.org/

TEBthE: https:/download.savannah.gnu.org/releases/libpipeline/libpipeline-1.5.8.tar.gz
MD5 #5efl1: 17ac6969b2015386bcb5d278208a40b5

- Libtool (2.5.4) - 1,033 KB:

F1i: https://www.gnu.org/software/libtool/

NEMIE: https:/ftp.gnu.org/gnu/libtool/libtool-2.5.4.tar.xz
MD5 M5l 22e0a29df8af5fdde276ea3a7d351d30

- Libxcrypt (4.4.38) - 612 KB:

F1i: https://github.com/besser82/libxcrypt/

TEMIE: https://github.com/besser82/libxcrypt/releases/download/v4.4.38/libxcrypt-4.4.38.
tar.xz

MD5 FEGFT: 1796a5d20098e9dd9e3576803c83000

- Linux (6.13.4) - 145,015 KB:

F1i: https:/www.kernel.org/

REMuE: https://www.kernel.org/pub/linux/kernel/v6.x/linux-6.13.4.tar.xz
MD5 M5 : 13b9e6c29105a34db4647190243d1810
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- Lz4 (1.10.0) - 379 KB:

F0i: https://1z4.org/

Btk https://github.com/1z4/1z4/releases/download/v1.10.0/1z4-1.10.0.tar.gz
MD5 5 H1: dead9f5f1966d9ae56ele32761e4e675

. M4 (1.4.19) - 1,617 KB:

F: https://www.gnu.org/software/m4/

REMuE: https://ftp.gnu.org/gnu/m4/m4-1.4.19.tar.xz

MD5 M5l 0d90823e1426F1da2fd872df0311298d
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- Make (4.4.1) - 2,300 KB:

F1i: https://www.gnu.org/software/make/

NEMuE: https:/ftp.gnu.org/gnu/make/make-4.4.1.tar.gz
MD5 #5H1: c8469a3713cbbed4d955d4aedbe23eeb

- Man-DB (2.13.0) - 2,023 KB:

F0i: https://www.nongnu.org/man-db/

TEBthE: https:/download.savannah.gnu.org/releases/man-db/man-db-2.13.0.tar.xz
MD5 5 fll: 97ab5f9f32914eef2062d867381d8cee

- Man-pages (6.12) - 1,838 KB:

F11: https://www.kernel.org/doc/man-pages/

NEBE: https://www.kernel.org/pub/linux/docs/man-pages/man-pages-6.12.tar.xz
MD5 #Z55H1: 44de430a598605eaba3e36dd4324298

- MarkupSafe (3.0.2) - 21 KB:

F1i: https://palletsprojects.com/p/markupsafe/

TEBthik: https://pypi.org/packages/source/M/MarkupSafe/markupsafe-3.0.2.tar.gz
MD5 #Z5EH: cbee71711b573b155cc8F86e1de72167

- Meson (1.7.0) - 2,241 KB:

FT1: https:/mesonbuild.com

TEBE: https://github.com/mesonbuild/meson/releases/download/1.7.0/meson-1.7.0.tar.gz
MD5 5l c20f3e5ebbb007352d22f4fd6cebd25¢

- MPC (1.3.1) - 756 KB:

F11: https://www.multiprecision.org/

NEBIE: https:/ftp.gnu.org/gnu/mpc/mpc-1.3.1.tar.gz

MD5 M5 : 5c9bc658c9fdOfI40e8e3e0f09530c62

- MPFR (4.2.1) - 1,459 KB:

F1i: https://www.mpfr.org/

REBE: https://ftp.gnu.org/gnu/mpfr/mpfr-4.2.1.tar.xz

MD5 5 H1: 523c50c6318dde6f9dc523bc0244690a

- Ncurses (6.5) - 2,156 KB:

F0i: https://www.gnu.org/software/ncurses/

TEBhE: https://invisible-mirror.net/archives/ncurses/ncurses-6.5.tar.gz
MD5 5T ac2d2629296F04c8537ca706b6977687

. Ninja (1.12.1) - 235 KB:

F11: https://ninja-build.org/

REME: https://github.com/ninja-build/ninja/archive/v1.12.1/ninja-1.12.1.tar.gz
MD5 #5F1: 6288992b05e593a391599692e2f7e490

- OpenSSL. (3.4.1) - 17,917 KB:

F01: https://www.openssl-library.org/

NEthE: https://github.com/openssl/openssl/releases/download/openssl-3.4.1/openssl-3.4.1.
tar.gz

MD5 #5H1: fbraT47ac6793a7ad7118eabad5db379

- Patch (2.7.6) - 766 KB:

F0i: https://savannah.gnu.org/projects/patch/

TEBthE: https:/ftp.gnu.org/gnu/patch/patch-2.7.6.tar.xz
MD5 #:3efll: 78ad9937e4caadcbal526ef1853730d5
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- Perl (5.40.1) - 13,605 KB:

F01: https://www.perl.org/

TESE: https:/www.cpan.org/src/5.0/perl-5.40.1.tar.xz
MD5 #55H1: bab3547a5cdf2302e0396419d74a42e

- Pkgconf (2.3.0) - 309 KB:

F1i: https://github.com/pkgconf/pkgconf

REBE: https://distfiles.ariadne.space/pkgconf/pkgconf-2.3.0.tar.xz
MD5 #:5aAl1: 833363e77b5bed0131c7bcacc6f7747b

- Procps (4.0.5) - 1,483 KB:

F01: https://gitlab.com/procps-ng/procps/

Nk https://sourceforge.net/projects/procps-ng/files/Production/procps-ng-4.0.5.tar.xz
MD5 #4uH1: 90803e64f51f192f3325d25¢3335d057

- Psmisc (23.7) - 423 KB:

F11: https://gitlab.com/psmisc/psmisc

TEBthE: https://sourceforge.net/projects/psmisc/files/psmisc/psmisc-23.7.tar.xz
MD5 #eJefl1: 53eae841735189a896d614chas40eblo

- Python (3.13.2) - 22,091 KB:

F71: https://www.python.org/

REMuE: https://www.python.org/ftp/python/3.13.2/Python-3.13.2.tar.xz
MD5 #5F1: 4c2d9202abadb02c9d0999b14655d fe5

- Python >¢#% (3.13.2) - 10,102 KB:
TEMIE: https://www.python.org/ftp/python/doc/3.13.2/python-3.13.2-docs-html.tar.bz2
MD5 #Z5iF1: d6aede88f480a018d26b3206F21654ae

- Readline (8.2.13) - 2,974 KB:

F01: https://tiswww.case.edu/php/chet/readline/rltop.html
Ntk https:/ftp.gnu.org/gnu/readline/readline-8.2.13.tar.gz
MD5 #5F1: 05080bf3801e6874bb115cd6700b708F

- Sed (4.9) - 1,365 KB:

F1i: https://www.gnu.org/software/sed/

EStHE: https:/ftp.gnu.org/gnu/sed/sed-4.9.tar.xz
MD5 M5l : 6aacob2dbafcd5b7a67a8a9bcb8036c3

- Setuptools (75.8.1) - 1,313 KB:

F11: https://pypi.org/project/setuptools/

ML https://pypi.org/packages/source/s/setuptools/setuptools-75.8.1.tar.gz

MD5 B8l : 7dc3d3f529b76b10e35326€25c676b30

- Shadow (4.17.3) - 2,274 KB:

F11: https://github.com/shadow-maint/shadow/

TEBhE: https:/github.com/shadow-maint/shadow/releases/download/4.17.3/shadow-4.17.3.
tar.xz

MD5 M5 Al: 0dal90e53ecee76237e4c8f3F39531ed

- Systemd (257.3) - 15,847 KB:

F1i: https://www.freedesktop.org/wiki/Software/systemd/

REMuE: https://github.com/systemd/systemd/archive/v257.3/systemd-257.3.tar.gz
MD5 5 Hll: 8eafco0c7aead651fa5c50bd1lb34abe2
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- Systemd Man Ui (257.3) - 733 KB:

F1i: https://www.freedesktop.org/wiki/Software/systemd/

EMIE: https://anduin.linuxfromscratch.org/LFS/systemd-man-pages-257.3.tar.xz
MD5 #Z5:H1: 9b77c3b066723d490cb10aed4fbO5696

v R
' Linux From Scratch HIBAE1TM systemd JFAGERK 7 HFW T EAEE, COBGALZ TR
FHI

- Tar (1.35) - 2,263 KB:

F1i: https://www.gnu.org/software/tar/

NESthaE: https:/ftp.gnu.org/gnu/tar/tar-1.35.tar.xz

MD5 #5H1: a2d8042658cfd8ead39e6d91lleats152

- Tcl (8.6.16) - 11,406 KB:

F11: https://tcl.sourceforge.net/

REMuE: https://downloads.sourceforge.net/tcl/tcl8.6.16-src.tar.gz

MD5 5 fll: eaef5d0a27239fb840f04af8ec608242

- Tcl 4% (8.6.16) - 1,169 KB:

NP https://downloads.sourceforge.net/tcl/tcl8.6.16-html.tar.gz

MD5 M5 750c221bcb6f8737a6791c1fbe98b684

- Texinfo (7.2) - 6,259 KB:

F1i: https://www.gnu.org/software/texinfo/

NEMIE: https:/ftp.gnu.org/gnu/texinfo/texinfo-7.2.tar.xz

MD5 #5H1: 11939a7624572814912a18e76c8d8972

- Time Zone Data (2025a) - 453 KB:

F01: https://www.iana.org/time-zones

TEMIE: https://www.iana.org/time-zones/repository/releases/tzdata2025a.tar.gz
MD5 5l : 404229390c06b7440f5e48d12c1a3251

. Util-linux (2.40.4) - 8,641 KB:

F11: https://git.kernel.org/pub/scm/utils/util-linux/util-linux.git/
REME: https://www.kernel.org/pub/linux/utils/util-linux/v2.40/util-linux-2.40.4.tar.xz
MD5 M5l focbblc8315d8cchebOec36d10350304

- Vim (9.1.1166) - 18,077 KB:

F11: https:/www.vim.org

REMuE: https://github.com/vim/vim/archive/v9.1.1166/vim-9.1.1166.tar.gz
MD5 #5H1: 718d43ce957ab7c81071793del76c2eb

> R
' Vim BRABRE =, WRFEEFRA, Jil) https://github.com/vim/vim/tags,
- Wheel (0.45.1) - 106 KB:
F1i: https://pypi.org/project/wheel/
NEMIE: https://pypi.org/packages/source/w/wheel/wheel-0.45.1.tar.gz
MD5 #5F1: dddc505d0573d03576c7c6c5a4fe0641
- XML::Parser (2.47) - 276 KB:
F71: https://github.com/chorny/XML-Parser

TEBthE: https://cpan.metacpan.org/authors/id/T/TO/TODDR/XML-Parser-2.47 .tar.gz
MD5 #EGF1: 89a8e82cfd2ad948b349c0a69c494463
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https://www.freedesktop.org/wiki/Software/systemd/
https://anduin.linuxfromscratch.org/LFS/systemd-man-pages-257.3.tar.xz
https://www.gnu.org/software/tar/
https://ftp.gnu.org/gnu/tar/tar-1.35.tar.xz
https://tcl.sourceforge.net/
https://downloads.sourceforge.net/tcl/tcl8.6.16-src.tar.gz
https://downloads.sourceforge.net/tcl/tcl8.6.16-html.tar.gz
https://www.gnu.org/software/texinfo/
https://ftp.gnu.org/gnu/texinfo/texinfo-7.2.tar.xz
https://www.iana.org/time-zones
https://www.iana.org/time-zones/repository/releases/tzdata2025a.tar.gz
https://git.kernel.org/pub/scm/utils/util-linux/util-linux.git/
https://www.kernel.org/pub/linux/utils/util-linux/v2.40/util-linux-2.40.4.tar.xz
https://www.vim.org
https://github.com/vim/vim/archive/v9.1.1166/vim-9.1.1166.tar.gz
https://github.com/vim/vim/tags
https://pypi.org/project/wheel/
https://pypi.org/packages/source/w/wheel/wheel-0.45.1.tar.gz
https://github.com/chorny/XML-Parser
https://cpan.metacpan.org/authors/id/T/TO/TODDR/XML-Parser-2.47.tar.gz
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- Xz Utils (5.6.4) -1,310 KB:

F11: https://tukaani.org/xz

TEMIE: https://github.com//tukaani-project/xz/releases/download/v5.6.4/xz-5.6.4.tar.xz
MD5 M5 4blcfo7d45ec7eb90a01dd3c00311a3e

- Zlib (1.3.1) - 1,478 KB:

F11: https://zlib.net/

TEBthE: https://zlib.net/fossils/zlib-1.3.1.tar.gz

MD5 M5l : 9855b6d802d7fe5b7bd5b196a2271655

- 7Zstd (1.5.7) - 2,378 KB:

F1i: https://facebook.github.io/zstd/

TEBhE: https://github.com/facebook/zstd/releases/download/v1.5.7/zstd-1.5.7 .tar.gz
MD5 M5 780fc1896922blbc52a4€90980cdda48

PA B ERE RN 29527 MB

3.3. BEMFT

BR TSN, BATNEFE LT, G TR T AN AP E B E R R, AN R T
haIB, HRElTERZMEH, 1 LFS ROGFZ IR T

- Bzip2 X547 - 1.6 KB:

Ntk https:/www.linuxfromscratch.org/patches/lfs/12.3/bzip2-1.0.8-install_docs-1.patch
MD5 #5F1: 6a5ac7e89b791aae556de0f745916f7F

- Coreutils FEIFsfLiBE4T - 164 KB:

NEMIE: https://www.linuxfromscratch.org/patches/Ifs/12.3/coreutils-9.6-i118n-1.patch
MD5 fHF: 6aee45dd3e05b7658971c321d92F44b7

- Expect GCC14 7 - 7.8 KB:

NEBMIE: https://www.linuxfromscratch.org/patches/lfs/12.3/expect-5.45.4-gcc14-1.patch
MD5 #e5afl1: ob8b5ac411d011263ad40b0664c669F0

- Glibc FHS #h ] - 2.8 KB:

REMIE: https://www.linuxfromscratch.org/patches/lfs/12.3/glibc-2.41-ths-1.patch

MD5 #e5aHl1: 9a5997¢3452909b1769918c759eff8a2

- Kbd iB##%/MIBREEANT - 12 KB:

Ntk https:/www.linuxfromscratch.org/patches/lfs/12.3/kbd-2.7.1-backspace-1.patch
MD5 #e5afll: f75ccal6a38dabeaa7d52151f7136895

PAEARNTHIRR/N: 27 188.2 KB

BRT _EIRRERRNT AN, LFS XAl 7 —LEr)iExh T, EME IR T —S5uNm@E, Ar)E R
T BN B RNINEE. AT DANIYE  https://www.linuxfromscratch.org/patches/downloads/
I LFS #MN T, FHARESMIE S BT KRIIRN T,
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https://github.com/facebook/zstd/releases/download/v1.5.7/zstd-1.5.7.tar.gz
https://www.linuxfromscratch.org/patches/lfs/12.3/bzip2-1.0.8-install_docs-1.patch
https://www.linuxfromscratch.org/patches/lfs/12.3/coreutils-9.6-i18n-1.patch
https://www.linuxfromscratch.org/patches/lfs/12.3/expect-5.45.4-gcc14-1.patch
https://www.linuxfromscratch.org/patches/lfs/12.3/glibc-2.41-fhs-1.patch
https://www.linuxfromscratch.org/patches/lfs/12.3/kbd-2.7.1-backspace-1.patch
https://www.linuxfromscratch.org/patches/downloads/
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FAERRESETIF

4.1. BR

FEARTER, BATRORIGIN RGET LM R TR, BATRAE sLrs FPOIE—LHSR (HT2%
i T H), S$EN— DR PN PN SIS RIS, BATCREMERE LFS 2 B AN Al
FERGINE S ( “SBU” ) BIBES, FHAHXTRAEMAEFI—EER,

4.2. £ LFS X2 GAPeIZBIRBRHE

FEATH, BATHARARRAR Linux REUAEHFES] LFS XHRStH, B, 1£LFS Xl
— DRI E R, 1575 6 ErhgiERIRRR (LSS 5 By glibe M1 libstde++) AT DA &AL EEAT]
MIRAAIE, XK, £5 8 BB TN, Wit EEE X LEIENER,

PA root B}, $AIT A Nan > RIZRTHRAY H R AR

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

for i 1in bin lib sbin; do
1n -sv usr/$i $SLFS/S$4
done

case $(uname -m) 1n
x86_64) mkdir -pv $LFS/1lib64 ;;
esac

£ 6 B, AN mIFSNImIFER (E247 0] DE TEBEERUH—HE]), X1 X GRiFes
2R DN L EZRF, W EMEMEF 2 E, 1R root AP S, BUTRA N2 011
Hk:

‘mkdir -pv $LFS/tools ‘

> IR
’ LFS ZiHINRIERENER  /usr/libea  H, AP —PERIRUE T BAEAMEHIZH
Ko WIERIZHFWAE, FTiCFEEINA (A sEREAEMEH BhagamSi Il 1w, sUEfEER
LFS Mafa2% 7 — D elEIZ HRA —dEHE), WeErsEBIMENRS. BN xaREI
INZ H A,

4.3. 70N LFS AR

TEERN root APEREE, —MNMU/NIEIRATREFIME B RN RS, Hit, BITENIEGEENE
i, DARRHH P Sy gmisx e, BeVFr MERH B CRRGH -, B 7 ER G — D5
TAERER, BATRAIE—N 0 1fs BIFTHF, DANREMNETH—Nd (M2 1fs), HELETiE
FRL s BPITa L. N TAIEFHF, BA root BrHAT A T a2
groupadd 1fs
useradd -s /bin/bash -g 1fs -m -k /dev/null 1fs
e 4 Y 5 L
-s /bin/bash
5'E bash WA 1£s FIERIA shell,
-g 1fs
BRI F 1fs B 1fso

NP 1fs QP EER,
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-k /dev/null
Kegin BRI E NS S, Bl WERIAMENR H 3% (/etc/skel) Bl E H %,
1fs
X2 H P YA FE
WRFHEA 1fs BEs, BM—TE root HFUIHRE] 1fs P (X5 M root UIHRE] 1fs AIFE], JF&E A
T 1fs P RATERY), WIAEA 1rs FP BRI, DL root A&, $ITLLF @I m SR
‘passwd 1fs ‘

R 1Fs 1N sLrs HATH HRIATE A,  1fs XTENIE 22T

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

x86_64) chown -v 1fs $LFS/1ib64 ;3
esac

> EE
EREEERG L, FHI su M ASIEFTEKR, MK 1fs HAPEBERSIEHERIE G, W
SHURTE “Ifs~$” IARBCHBL, $A fg @ DUE XL,
THEB—1LA 1fs §17ia1TH shell, XA]PUBITERBIEHI 68 FR 1fs P52, AT DAEEA RHEH
YA
‘su - 1fs

S “-7 (#15 su H— NSk shell, MiAZIEESE shell, bash(1) #1 info bash #4048 7 &8
X5l

4.4, BeEFIFIR

N TELE—D R LIS, 4100 bash QM NMHRVESIEA, PAifs B G, BUTLAT <, €
Y .bash_profile:
cat > ~/.bash_profile << "EOF"

exec env -i HOME=SHOME TERM=$TERM PS1='\u:\w\$ ' /bin/bash
EOF

TERA 1fs HPESRENHMAH IR “-7 JRTRY su anUHRE] 1fs FHFIN, #1466 shell 22—
MEF shell, BIEEERGR /etc/profile XM (AIREEE — LR ENIMGLR), A/FEHEL bash_
profile, FKA1FE .bash_profile H{H exec env -i.../bin/bash ﬁﬁ/?\, FE—BR T HOME, TERM PARZ
ps1 AN EEMIAEZ R shell F&# 2T shell, XTI AR 115 PR FR R TR 20046 7B 1R XU Y PRI
AR BT NI,

H1HY shell L2 JEE % Shfﬂ], EASRERPT /etc/profile B .bash_profile H@Vﬂ%?, T2 132
BOFHAT .bashrc X, BIEFAIAIE— .pbashrc X!

cat > ~/.bashrc << "EOF"

set +h

umask 022

LFS=/mnt/1fs

LC_ALL=POSIX

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

if [ ! -L /bin ]; then PATH=/bin:S$PATH; fi
PATH=$LFS/tools/bin:$PATH
CONFIG_SITE=$LFS/usr/share/config.site
export LFS LC_ALL LFS_TGT PATH CONFIG_SITE
EOF
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Linux From Scratch - hitA 12.3-systemd-H s BHERR

.bashrc FEEMNE X :

set +h
set +h @4 ¢ bash WIEGITIEE, —MER T, BFIEIEEHN — bash {#/H—PMEGIFR4%E
PR APUT R 528812, IXFERAS FHEHRERAE PATH TR H RIS R HIT X, SR, 1F
Mg LFS I, BAmBEEBHEHENZEN TR, XA |haET] shell £ TREFHNEEHR
PATH, JXFE, —HSLFS/tools/bin A TEATH, shell SEREEIREI AT, AR ZHTICIZ
EBFIRF, HEFERITHRIBMEN /usr/bin B /bin FEI T E,

umask 022
NEZE 2.6 17 “I%E $LFS IARAS 8 Umask” fEREAVALFEEIL B umask,

LFS=/mnt/1fs
LFS INERAR S IR E ) 2 BT AR A

LC_ALL=POSIX
LC_ALL FRBFASRPSHISCSAR A AT, (SN DU ERAE S RPN R, ¥ o
ALL BN “POSIX” B#E “C7 (XWAMZEZZEMH) Al ARIELE R X RIFERE A tn 2 11T
RERFFEW, 51 ERAMIZETCE,

LFS_TGT=$(uname -m)-1fs-linux-gnu
LFS_

TETRARIZE T — NN, [H51E ERFFHANNIRIATT, ZHIRTFH TS R RiFEaR AL
R gmiElmN T AR, T EBEORUIRAR A TIX MR TR E 25 B

PATH=/usr/bin
WEZIA Linux RITHREIE T /binF fusr/bine TEIXMMEILT, FrifE PATH B ERIXHILEN /usr/
bin, DATH/ESE 6 EFfR. AN, SRS /oin EFEREEZH,

if [ ! -L /bin ]; then PATH=/bin:$PATH; fi
R join MR SHEHE, METREBGRINE] paTH &

PATH=$LFS/tools/bin:$PATH
FAPKE $LFS/tools/bin FIANTEBRINRY PATH IR AR B 2 1il, IXAEAESE 5 &, Ffll— B2 T HRIRE
J¥, shell SEESLZEH EA, X5 RABAIIGEMES S, R TIESE 5 BIMEAHERF ] NS TR
Hi s s R G IHAR B9 XU,

CONFIG_SITE=$LFS/usr/share/config.site
fE56 5 BN 6 =, WA EXNMEE, configure BIARFTRES WE E RGN /usr/share/
config.site MIE—ELZITHRINANELEFE, BEX—BIAKER, BREE RS A REERATTTH,

export ...
EREGQRE T R, N TIETE T shell HREEHIXLED &, TESMEN,
1) HE

— LN ZATRHRCR SRS AR /ete/bash.bashre 1A bash #J4GNIIHE, Z AT REIB X
Ufs FPHEAEE, gl LFS RERAREE, N TRIE 1fs APIRERNAE, KE /Jetc/
bash.bashrc BEFAE, WREFEMRGEREE, DA root HF B2, B17T:

‘[ ! -e /etc/bash.bashrc ] || mv -v /etc/bash.bashrc /etc/bash.bashrc.NOUSE ‘
¥%Z<E@%%§¥'LfsFﬁfﬁﬁﬁ(§§'7iﬁﬁ?ﬁéﬁ§), ﬁE(ﬁDEE?%EEE@ﬁ%)EﬁﬂléiEﬁ /etc/bash.bashrcfi#?o

FEEBNTES1ESE 8.36 11 “Bash-5.2.37” Hig#ERY LFS Bash A AR BECE N SEEHAT /
etc/bash.bashrc, K ETETEER LFS KRG+ EIEH,
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MNTWZHAEZ MEES (80 CPU #0) KIRSE, A LMERa S/ TEIENGZBI5E make BFA]
MR EEOE, POEIT "7 make", MmO RTINS R, Fl40, —B Intel Core
i9-13900K 4bHgsH 8 1 P (ERE) #%5 16 1M E (RERN) &%, HE1 P REFIN BT AR, At Linux
WZRAED P IR N MR EZD, B, ARG 32 DML, —FIEm S WA X &2
RO TR R L make AEEZ 32 MYE(ESS, itt, RTLDURF -j32 &% %45 make:

‘make -j32 ‘

B3, REINELE MAKEFLAGS, ERNNAESH make B 1Tk :
_export MAKEFLAGS=-j32 |

1 " i)
- Yo AR BE —NEEEFE -5 BT L1325 make 501E MAKEFLAGS FIREIXFERNET, IXFEMS
538 make 4 ICIR 2 MM TS H SBRA G E MR,

%TE*@E% 5 BRI 6 BRePIIER I (P T A AR CPU Bly, BIAEHS MAKEFLAGS YIRS A
.bashrc H1:
cat >> ~/.bashrc << "EOF"

export MAKEFLAGS=-j$(nproc)
EOF

GUEARA R 2ERZH CPU b, K $(nproc) BN B AL,
BJa, T ORI EIEIN TR R4, 526 bash shell BzHNIA G2 HIRCE S

‘source ~/.bash_profile ‘

4.5. xF SBU

VF2 NIBTEGIFM RS DI, TR IR FHEZ/ DI, BT+ Linux From Scratch
AIUEF 2 A RIRSE bR, TfTCikERA m AT R, flan, SRR AE (geo) ERIRAIRSG ER
WRY] 5 PiREELr, ME - EREBHNAS EHRES TR Wik, FAIARMSCERRE, 2 Ps
HER AT (SBU) 1IN A,

iz AR SOOI R TR, AR RS N AEEES 5 EHRY Binutils, & XEAEA
CPU LRI ZRN ROV R AL, 4850 SBU. HAKACAVGRERTRIA SBU N7k
7No

flan, #E—1giENELZ 4.5 SBU R, RIEERIRST L, TE 4 2RIIFEM LB 1R
Binutils, AR2KEFHZE 18 /¥ A REMEIX MR E, =izryz, ZEIAFErERR/DT 1 SBU,

SBU N2, X2HTE2IF2HRNEM, UihfEERH GCC A, SBU HAEMNAL
W NRAEATREFR Z AR, ETHEERIVREAE M BITR N Al REISE L+ 8h,

E—EHN RS, EREBEHIRFEN#ZR, ] PAEH powerprofilesct] B A0IAT 2 V8 R F iz
HI RGN F RIS, LFS AMUEIXEMmE, BIE TRFETREIRMY, £ LFS )G, Al AfZIE BLFS
power-profiles-daemon THEIJULRH, NRGUMAIX—IhhE, EMERAERIM RN EFT, RIFKERS
FIFRIZIE N R AR (WS RGIRIAE ER), SNMER SBU {HrgEN R, X 2RN
KRGAEMEE R BinutilsFIH M A G0 S N#E AT REARNFE, EERMEEME TN THEE
IR, SBU {EHIWATTREFH BB IEFE, Ko —LEHFRIESTE RG2S NI PR s B,
FEJRRIRIE N “MERERIZ I DAR BRI — @, MR, XS HESEE LES Bk,

mERmE ERGHE ML powerprofilesctl @i, T powerprofilesctl set performance @< Ak
% performance (T£RE) KM, —EEFRITHRMEH tuned-adm @< powerprofilesctl @<
EHHJFRRS, 7EXLLITRY, T tuned-adm profile throughput-performance @4 DU%ES:
throughput—performance(fﬁft%%ﬁtﬁ%)fﬁﬁ%o
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‘P HE
W bR NS, #H SBU {hiHER ASHITE KRZE, HEER T, 25K
make 2R, FA, ATEE RN E B RSIGRME, RN FEBENERBITSREE
—, WSRAEMEFEP IR, FE RIS T E, A REE M EIRTE R,

PAHEIE SBU B, BRT XN TE—ER BinutilsARSHHHAA CPU #Z0A, #EHYAD
CPU L (-§4) T, %8 8 BRI IS B 13T BTN R, BRAESS A 5B,

4.6. XFMAEMHF

LR R MIAEN:, —BeRY, AR TIAEF R M ER, XA DO TR
SRR ET |, WMEIARTA R HIFEIER. WRNAEFPRATrERIGTH R, —Rmta]
UERIX NP EAEIT B TR 21T, 28T, IXFHFARIER AR 2R A IR,

FALPF R RN E P L EAR R O S, BN, dHplt TR LA — GCC. Binutils #
Glibc HIMIAEFRNER, FOVXERFEARGRIER TEPEERLOER. GCC # Glibe HIN
HEFREBITRENE, Rl ERIENEF L, BB IEEZTEN,

> IR
FE5 5 B 6 EHsfTIAEMRRARSY, FENMEEF R E S X ik dsdn ik, aJREJcik
R EANIRIE E RGBT,

fE3217 Binutils f1 GCC RUMIAEMN, BHEWAREZ %R (PTY) $FER. X2 SFECRENIK LTI
RIMEER, XMIGA 2R, B WANERZE ERGURA EFHE devpts XHRG, KT
XA Z 40T 1E https://www.linuxfromscratch.org/Ifs/faq.html#no-ptys #4778,

— LRI EH T EE ELAENRAMmM AR, HiXERKEWHIENFHFAER, SR
https://www.linuxfromscratch.org/Ifs/build-logs/12.3/ HMEHE, REEIXLELBOREERTE
i, AP ERTE RSS SRAE ] DR % L2,
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EENRAIFIREE

AU

RPN —FRI W N=B B e, W DRI GRS S A RHE; RE, XN T
Byt —2 T A, FERRIEENITE RS BRIMETTA, RIGHEA chroot R (EREBH—F
fem5E EHUMRE), FERIRA, fEARRZNRSIN SN TA,

D ==
MATITHE, BA PRI TR RS EIR T, RAERIARM™ ST A DA TR, &
PR BRI SRR & 8, TR TN 82 408Y],  #AREAINE SRR a
LEEMA EETCTAHEE SN Z IR EMINXA, 556, ERREEm ARG MYE
g%%ﬁ,@ﬂ%%%ﬁﬁﬁtm&Iﬂﬁ%ﬂi#oﬁﬁM%ﬂﬂTH@,ﬂu%ﬁﬂﬁﬁ@

P TRAEEEEENEARNEN, B N1 ESAEE E AR,

T AR ARIREA

ARG MR 3 75 TR BB ARG T, AEIE N ZBERA TR NS, FELRER—IRR
gitida, FIDAEASHBEMAT, AR MRS, EREN ] AR AT,

5 5 BEME 6 ENEEREME MR, S —He RN, EBSEERATETENTE,
XHE, @AM chroot @<, HARBERPITHIM CHEERFIEIX MmN RS, XA BT
AR LES RSt BRI BRI B RERUHT A rlsEm g XU, FRRHEAER
AIREZHIAEME,

RS R TR X G R, SR EGIEE E U T — a8 SR & AR THRA U #giEas M H
THEE, XNT LFS HAMRLE, FOVHRGISTHN SR e R, HE, ZXHmFENE
—IRE LS RIS X G i AL AR BN A] BRI 18 3RS

XFRZRmiF
‘P R

LFS FHHAR (AEE) —frHEmr, WERX (8iAt) T AR, RIEEE2HER
CET2, EZERFRAR SR X THFEHH THE LFS DOMIHIR,

X G N — W, [ERLTTH—TITe, REEA DHERNR BN BRE AT, (B2 5 i ik
AR, REF B et PR AR E I A

B IEBATE SOF B X G I F AR

build

TR N RIS, TERAREHMEY, XEVEEFIry “host” (1HE).

host

fER R ZIBTT R R R P IHLER. TREIXEWA “host” SHMEBETEMMN “H3E" (host) —Id
Ao

target

HAEGHESEHXDIARE, fwixdXablas 4R, Erlfef build 5 host #AFEL,
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fan, FAHEE TR (ANFFN “Canadian Cross” ), TAMTE—BBITEIEIINLEE LA SIER,
FRXEHLERA A, X DHIESN ccA, BATER —B1THRIHLE: (B), HEREZRFER, M)
BN —aRIENHLE (C) AR, WIREDY CHEgiFEds, nILOEE =PHrEsem:

v Bt Build | Host | Target #RfEfifii

1 A A B ENLAS A
I, f#HH
ccA &t
X ik
75 ccl

2 A B C ENLAS A
-, fEH
ccl fyit
TN ik
28 cc2

3 B C C ENL#S B
b, f#HH
cc2 fyiE
X 1%
a5 ccC

XA, FATATLONHLES C A cc2 TRBIERILES B LA A Bt ., TRETENE, FRIE B #EIa1T
h C gmiEiIRERs, WIE C ESEPRIsfTeEMzal, TR eEMIrshiae, flan, aiREMK ccC, 1A
RETR Z R NS VYN B

v B Build | Host | Target #RfEfifii

4 C C C TEM B
Ckhk, H
ccC EHr
YAZ AN
&,
iR

fe FRROFIFH, DA col fil cc2 BARXGES, SN S ENTA S TIHLE R RIS R,
T 3 AP 88 CCA I ccC BT BNAITATHLER =L D, B TR A Mt % 5%,
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LFS BY3E R i SE]

‘P R
AP N A X iz s R T autoconf BERSE, R T autoconf WHE RS

RN CPU-EEN - BRER S, FRAN=TTHNARERERASEE, BT AN B
WIREE  autoconf HFEIEE,

AR E ATRESM], Nt a—1 “=xdl” SN ERT. XZHTARNRERSEM D

FERERT—D ‘R4 FH, 25, —ER2SARH =FBIE NIRRT, #li0, xse_s4-
unknown-

freebsd, {HEXN THM—LERS, HMENNRSMLHMERNANZ, EIHAIREEARE, DR
TAREMEAMREN =TT, flan, BITERNEFIIN Android FISTE ARM64 ARS5#sHY
Ubuntu 522 F, REENMEAMERZEER CPU (ARM64) FIAHFAINZ (Linux),

FERATEPRZE S, BATRAEERTFI a7 H TIRS Sl iTerF, R2p
Ko W, “&Ra” TEBHR D ANARIERGINER 77, DAEX iXERgL, XA
WIJ, Android #FERTN aarch64-unknown-1linux-android, M Ubuntu #FRRAN aarches-
unknown-1linux-gnue

“=JtdH” RXMEICHIEH IR, AR 5 ] DERISERILas I =TT, BlisfTiF2
e Y config.guess A, fi#&48 binutils J7#1Y, SA/EHIA . /config.guess IBTTHIA,
FWEG ., flan, T 32 ff Intel 4FEER, HitiRIZ2 1686-pc-linux-gnu, TMfE 64 (545t
FHIH N %2 x86_64-pc-linux-gnu, fEFZ% Linux &4t L, ERE#M gece -dumpmachine
a2 HUIE R

BT E R E NSRRI RR, & XS IER (RER Binutils H Y5 i 55
axy 1d JRiE). ahlSHEEARH Glibe 24, BEIFHPOMBREFAFRNEEE, NEFBITIREHE
%, WNEIBTIEF. TE 32 fi Intel M8 LaISRERZRIAFITE 1d-1inux.so.2 (TE 64 RS L
F& 1d-linux-x86-64.50.2) N I IEWRIAE SIHEREAR AR, Al AMNIE ERGH— gkl T
T, RIGHAT: readelf -1 <Zi#t§Isx#E&> | grep -interpreter HMHH, 7] PALE Glibe
wiki TUHIEREI B & A - S A S %,

f£ LFS BRI R T, N 7 RANL NS X i Hbrbilds, FAE Lrs_tetr ZREMH, RKE TR =TT
HEY "vendor" BUEHKON "Ifs", BATESAEMTESE X BEREASFIZE X i as N —-wi th-sysroot JEIT,
TR ERMFRR host REUIFRINE, XRIEAESR 6 EHAVHMEFEREN A XFEREEIE T (build)
RGHIE, B DITBORZR, SB=" R BT DU Tl

B¢ | Build | Host | Target [#{EdfiiA

1 pc pc Ifs £ pc &
M cc-
pc Fyit
R X G
#y ccl

2 pc Ifs Ifs  |f£ pc Ek
M ccl
F4% cc-
Ifs

3 Ifs Ifs Ifs |1 1fs k
iR cc-
Ifs EHr
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v Bt Build | Host | Target #RfEfifiiR
M FE I
NN

£ bERA, “fE pc B7 EWREMLECKRIFHIRITHTIIT, " lfs 7 BWEMSTE chroot
NG,

BIfE, XTRXGE, RHESEMMNAE: C  ESHRUUR—MRIFE, SRR T — Mk
PE, tEASH, FRAMEH GNU C IZ7FE, B glibc (Rt 5h, BH 4N "musl’ (15— C IZF7REL
), EHA Ifs BRI UARIEEE ccl Gk, B2, HRaSARB i — e, S %
HRL S A5, X MAERERON libgee, TAVBERES olibe FEA BESTINSEETHEE, RSN, C
o+ bR EE (libstdo++) s eEsES] glibc, N T RRHIXA” JASERICHE “HE, RS —
AR ccl, TR libgee BURIRFIRAZEINAE, X MAGLIIA R AR glibe (X R 2 54K glib
BURIHRE), PR libstde+, (EELIXRIT HEHIEERY libstdo++ Sk LR T libge HITHRE.

BRI ccl TERAE FTMIRERRSLINY libgee MEIIRESEAE libstde -+, (ECRIRA MEREL 2 i
C/Co+ PRI — P PS8, PITURIR FECRA]H ATRREFT 3 — MRS, co-lfs, M
P,

- —fERUL, cc-lfs RRETE pc (B ERSR) Lig1T. RE pc il Ifs W= cH O, v lfs iy alh
T2 T glibe-2.41; TifE ERGEATREMHAERY libe 2B (Bl40, musl) B IHAEY glibe fik
A (i, glibe-2.13),

- B cc-Ifs BefE pc RiafT, 1& pc B ERTREFAEREHES] pc (18 E&RS) ERIXE, K4 cc-lfs 2
— AN HIZR R A

RIHAE S8 B Bt gee I, FATHERIERGUEH ccl FXAEE libgee Ml libstde++, {HZ# libstde
++ BEREZININEFH R libgee, TAZIHAY, IIREREHRATRRA, XAEEFIER libstdet+ SR EA

SEREHITIRE,

256 8 B (BE Al DAY “SB=ME" ) B, B LFS fRENEERFE, RER MR EEs
HIAYE T CHE, BOPREE S, BEHER R T RER R ERE Tk REAEE
MY LFS ARG EEHr L —A LFS A, NSRBI RGH RN AN IZM S 8 EHAIR ZRENEE
—#, B 6 HEME 7 BRI E AR RIX 50, RO HEAR— SR A A BRI AT a1
Wi, HAMES 6 m T TR X%, autoconf FiEHAT S RGN, SBURNERAFELERE AT
EINRE, BUEMARRICHI TR, 556, HATEWEICE —MREIRR, s armitEst,

MEEiERE AT
28 RS AW BAE BT SLFS /toots FIt, FAE IR T REATHI AL

AT e%dE  Binutils, X2HT GCC Ff Glibc B configure A SR gmasFlHER:
ARA— LR, DACRE JE S A — SR R, FIBERSRIXOF AR, (HIRA EMELER GCC =
Glibc 2B T HPEPERATHE, XEH R RERRE MR IR REG RN A RN R, N fEe 2R
BICHYIZ AT, MAEAFRRTOEE AT DRI IR 2 5 UK,

Binutils R gmas iy ZEEEMN MIE, — 2 $LFS/tools/bin, H—JE $LFS/tools/$LFS_TGT/
bin, XMW/ MIEHI T HE MMM, PiEesi—MEEREEZRCHERENT, Eidm ld a2himA -
-verbose 2%, FIDMREIRTHRKEZNFEMEE, HlU, 1d --verbose | grep SEARCH <t i
P RBIZ N EHIT, (FRXEZMESHREER 1fs AP S OEENAREEE TIE, QR RILEEET
PR E SIXEANS, JREFRER $SLFS_TGT-1d Z#: 4 1d, )

%% GCC, fEPUTEM configure AR, ESE BT EHXALRHH -

checking what assembler to use... /tools/i686-1fs-linux-gnu/bin/as
checking what linker to use... /mnt/lfs/tools/i686-1fs-linux-gnu/bin/1ld
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ETFEAN EEICRFREE, XEmBIEFEE, XU gcc NECEMARATE PATH ZREISEN HZ
R T H, M, 78 gee MSERRIZITH, ROXEHFEFAERKE, N TER gee EHMMERE
2, FEPITUATR®mS: $LFS_TGT-gcc -print-prog-name=ld, (R, N5RLEFRILESETTHITRE
HESIXERNNE, FIREFRERRm SR SLFS_TGT- #igk, )

] gee 536 -v S8, Al DUHIEAE R IR P I AR ZE R4S, BN, $LFS_TGT-gec -v example.c (415
FEESIXEINE, ATREFRZEMBER SLFS_TGT) St Pt FiEfiCambn B iiEdEE, i gee
IR & S RSN o

R—NPEE: 223k “YEY”  (sanitized) Linux API Sk, XS dF C brifEZE (glibe) 5
Linux WEAR LA SR ERR B,

T—%%% Glibc, EME Glibc NREEELERIERN, R TH, DIRABSK, kel —
I T H— MR, Glibe E/RMBERATLEMAR --host SEETEAT, Hlan, fERNIMEE
Glibc W, fEHMYRIFELZ SLFS_TGT-gcc, {#HAY readelf T HZ $LFS_TGT-readelf, {HMNZk
SRR LR E . BATN T 220, B E AT AR AR (EFERE, 7E configure I
RIBIT5ERRG, FILAMGE build HEHHY config.make XM, DABRIAFTERIEZLNYT, IXLEHILNE T
Glibc AFERN— N EZEMR — CRETIFHEZES B4 5 2R, @AM T T EEERAME,

FANEISCAMA, 2 TORME C++ i, RJEEH 6 EPAVHMMAR:, S5 R GIFEIX AT A REFT X
RN B IMER,  1E LA IX LRGN pEsTDIR A8, DARRCRIGEEANTLEES] LFS X RGH,

1558 6 BIHUARRE, M LFS Agmikes, B /oM EAMRE MR pesToIr 38 XA binutils, 24
JEEE R GCC, R 2R — S AREEE, HT GCC ELEMARN —LLFF 24, CC_FOR_TARGET
T E1E host RSA target MH[E, H5 build REE, #HEEN ceo FILFATH AT A AEBL B 7 I H

FE7E CC_FOR_TARGET=$LFS_TGT-gcco

1fE58 7 ®Erh, A chroot 5E/E, ImiPEZ2EE T BEERIER TIEMMAMNRER, G, 20O BiE
BONBEEESHA T B, 75 8 B, Wi, Wk, HEREEMEREE, ENIIHRIIRE RN R
A

midid FERY—AR IS ER
y 1 : sINED

£ LFS WL, BRMNEFEBUARPBHIIES, UGN EHIRAE, A AR

B LA RE, IR FEIRA LFS FMH 22 SECE S RE, XAEHEE S8

FNZRTIIEAD LFS IRARCIERIIARRE, BRI IXFER, RENTREAMERE, —

i?&%@?‘ﬂlﬁﬁﬁﬂi LFS AIEERNIA, E3Ew/ NOEETIEA, HENERYETRAR LEFS
M—2

SR AEAY R N R N AR R A E I

- RO IFEATRREATAN T, ARMAN T RAESHT R M A fR 2, AN T B AAEAREN T~ — &
ZEM, HAEN, NT2REERAE, EPIREENTREFATRZAN T, Fit, WRAHAS
A IR A A NEEFRUAN T, X IERRY, A0, NN T I ATgE = HIR T
offset 8# fuzz HUIESFER. FHIELIXEES, TSI NHETR LK,

 FEGRIFERZ BRI, R B S, IXBIERER, Al DUROHRNG, IXEE TR T
THEIRRIREE, BXkT—Ed N, EFHFAREIRN C 8 C+ 1Bk, CARELERE, —&IAa)
R IHRIbRE, IXFFAR— R, HfK sk S S,

- BRJETIA Lrs INRAZ R E AL B EH:

‘echo SLFS

WA bk an S LFS 0 XHEBUR RIS, WEREM T AR, B2 /ant/1fs,
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=3 =T RS AR
1, E#
 ARTHSGOREEERATRPNMENS, ISR, ERLE:
- bash EIEEEAH shell,
- sh 2517 bash 7T 5588,
- Jusr/bin/awk 2#5[7] gawk IS5 554,
- Jusr/bin/yacc 25[7 bison WS4, B3 — P UT bison HIZMEIA,

1) H#E
© FEAHRA A RIREL,
1. fEFTE IR BRI T RCE— DN EEE M chroot SRR RIBTE 5K, 40 /mnt/1fs/
sources/o
2. YIHZ| /mnt/1fs/sources/ H¥o
3. NT AL
a. i/ tar 127, WMEFREWENKER, 125 5 BEAE 6 B MERARR, #HANER
I 1fs (S8 %,

R 7 EH tar an <RI A, A H HAREMPR PR B S B T B XA 77
%o FAIREITEERZ, #H cp -R WHARAL B S HITRAHS H bt 2 BEAH AR (R
B, MM SBETEERIN

b. DI g R Pa I 2R B H SR

c. MRIETE AR A,

d. WEESERE, YIEmIE & Fra TR R H 5%,

e. FRIESAA LA, MHIBRAR S R H SR,
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B S5 ERIFAENTHEE

5.1. B

ARE AR SE R i s FAE R TR, REA RIS X iR iy, (HHEJFEFMRE LA
X T AHEZE 8,

AREERGIEHIEF ZPLRAE $LFs/tools HREA, DLRENMESRETH RIS It B2, RE
FRERIEE R R BN RANE, R L Pt R A BT R G P17 E.

42



Linux From Scratch - hitA 12.3-systemd-H s BHERR

5.2. Binutils-2.44 - §—i&
Binutils L& gmas. ey DA H A A A3 H bR HER T A,

A s ) 1SBU
T B A ) 677 MB

5.2.1. REFR T AEEPRH Binutils

‘P TR
IR [0 2T (58] e g i R — R WA — 17, (FAMERARARLESR y “EEZ” ROUEEA, ARGk 5
B2/ [51}-08
B ey Binutils fHYEE, K4 Glibe 1 GCC #8&X ] H R BEZ A A dmdn A TINR, DADRERI AR
FEAT B R REER
Binutils XH4#EZOIE—MIE R, PDAEHEAE Binutils:

mkdir -v build
cd build

" R

N THEAPBHREMEMK SBU fH, HZEMEAZAA AL EIT I8 E I — IR AT
ITEl, AT AEZHERNE, fJDRamLEEE time @od, BB tine { ../

configure ... &% make && make 1installj; },

HTE, YR Binutils:

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

—

HCEEDRA & X :
--prefix=$LFS/tools
X IRACE AR WS K Binutils FRFZ22E1E $LFS/tools HEH,
--with-sysroot=$LFS
ZIRTE IR ERS, R XHENTE SLFS IR EMRRANE,
--target=$LFS_TGT

HT LFs_TeT A EH LA config.guess BIA 4 A R[], X XAH15 configure i
ATE%E Binutils FWAERARS, DIWERZ YRR

--disable-nls

ZIEITEE A InN T BAFE N EFREIIRE,
--enable-gprofng=no

T RGN T ER A gprofng TH.

--disable-werror

ZIETAPT LT £ RS PEae B S B RN
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--enable-new-dtags
ZIRTERHEESSEA “runpath” ARICERIPUTRF I ZERBRAEXHHERBRE, MIMESR
B “rpath” #ric. XFFREMERFEIRISIEENATPITEFER S, HAEST —SRAmmntEs:
ERbETE NI

--enable-default-hash-style=gnu
BINEOLE, BEEds S L2 NS SRR A AT AT SR RINAE B GNU XU Y B ZR A1 42888 ELE
BHER, BRSBTS &I, LFS RS EHESS (1 Glibe AFHLRAL) S2
FFHEEE R GNU XUSERIER, Fit&i ELF 8RR ER X %A SRS ERIA
TEOL N AR GNU RUSEIYIER, DU A A FE 0 ELF 5812 TR 2% I [R) A2

NEE IS NERON

‘make

ZARZEAT L

‘make install

BRI E ZF R R DAESS 8.20.2 17 “Binutils N FEkEl,
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5.3.GCC-14.2.0 - £—i&B

GCC Hrfrta s GNU SIZRES, HivH CRl Cr i,

A s ) 3.2 SBU
o gl R 4.8 GB

5.3.1. RETZTR T EiFhAY GCC

GCC f&k#iT GMP, MPFR #1 MPC X=", HTHEELITHCROEZEN], BT ENIF GCC —I[F
T@@o KeTa @ ES GCC RS HRY, HEMAMEHMES, XM GCC WEdEmEgahFEHE
BE

S
P HE

MNTARENEE LR AR, 2R R <0 KRR ARRERIR
FE, B, ML gee-14.2.0 B4, AEVHREIRELRTER Y, 24 REHITIRSRTm S,

tar -xf ../mpfr-4.2.1.tar.xz
mv -v mpfr-4.2.1 mpfr

tar -xf ../gmp-6.3.0.tar.xz
mv -v gmp-6.3.0 gmp

tar —xf ../mpc-1.3.1.tar.gz
mv -v mpc-1.3.1 mpc

T x86_64 Fh, MEEZEFK 64 MERBIAEFRN “lib” :

case $(uname -m) 1n
x86_64)
sed -e '/m64=/s/1ib64/1lib/' \
-i.orig gcc/config/i386/t-1inux64
35
esac

GCC R BAE— MR H & Hh#yE GCC:

mkdir -v build
cd build

%1% GCC:

.. /configure
--target=$LFS_TGT
-—prefix=$LFS/tools
--with-glibc-version=2.41
—-—with-sysroot=$LFS
—--with-newlib
--without-headers
--enable-default-pie
-—-enable-default-ssp
--disable-nls
--disable-shared
-—-disable-multilib
--disable-threads
--disable-libatomic
--disable-1libgomp
--disable-libquadmath
--disable-1libssp
-—-disable-libvtv
--disable-libstdcxx
-—-enable-languages=c,c++

P
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HC BRI 5 X

--with-glibc-version=2.41
ZIkIEE BAR RGO E Y Glibe AR, X5 ERGH libc IEXR, KAE—EH GCCr~
WA RBESES1E ERSHMW libe 522FREM chroot IMNEHIZELT,

--with-newlib
TR A FTHB C a7, HRHIZIETRIEME libgee I inhibit_libe W &#0E S, PAB 1%
AL FEE libe ZFEFIRD,

--without-headers
1RO SRR AZ X i da i, GCC FRES BARGaARIIRIESL S, HTRATAVRRE R, XL
K FHFARE, XD RBIIE GCC AR e,

--enable-default-pie M --enable-default-ssp
EMMER GCC 1EgmiFEtEFNBIAG H — S sm e 2 avReE (U 8 =R T PIE M
SSP HYULAA), TEARMBIFIA e ZE, HER R eSS Inh 22 R 24
AR LA, XA I R B AR E

--disable-shared
XA TR GCC FSHHEERINERZE, TATAIUXFE, KOS R HRR G MR R
Glibc,

-—-disable-multilib

1£ x86_64 ‘15 L, LFS A3 multilib BLE, XM T x86 Kk Al H R JC,

--disable-threads, --disable-libatomic, --disable-libgomp, --disable-libquadmath, --
disable-libssp, --disable-libvtv, --disable-libstdcxx
IXEETF AR AT F26F2, libatomic, libgomp. libquadmath, libssp. libvtv, PAK C++ #rifE
JERSCHF . TEREAZ X g as i EATTRTREGMIERIN, T HAEAE X gmimi libe INFFAFEEN .
--enable-languages=c,c++

IXANETARUE R M C A1 C++ ZRiFEes, HETHRFEREIXHMES,
PUTLA T @241 GCC:
‘make
TR
‘make install ‘
MINIF R GCC &2 TH TN ARG L, HAPE timits.h —BERUE, MIZEEXNNRST L
fF limits.h, fEFATHY LFS IAEEH, B2 SLFS/usr/include/limits.h, AT, TEMEE GCC I
{5, $LFS/usr/include/limits.h MATELE, Kt GCC ZEEMNE LR — M52, HEAH R
X, NMERGEUHRENT BRI, XN THEIRNE Glibe E£EWB T, HESLITIERTRES
BINER S, FH AN a2 A — BRI NS, Zme S GCC MERAAE—IFHN T
A BOZCK S a2 R — BN

""' Ve g =
TS E LR, R T IR E A AR S 4 oI5/ s &, PO iZam<

KGN — MR A, BB ERE RN NREAMAME R, —Bekii $ () IXH
HIREH Mo

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

IR RS EAEEE 8.29.2 19 “GCC HNA” AT LAFKA,
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5.4, Linux-6.13.4 API 33X %
Linux API Sk (7€ linux-6.13.4.tar.xz W) S H N API £ Glibe {#H,

A T AA IS ) A% 0.1 SBU
ey sl R 1.6 GB

5.4.1. &3 Linux API 3324

Linux WZFHZ S H M ARFRmERZ O (APT) MERSHY Cia17%E (190 LEFS HRY Glibe) fEH, iXidid
IR E AR AEHIEE T C Sk o8k

AR B FR 15 3 B PR IF R S

‘ make mrproper ‘

T E MRS R EREH PRI LAY Sk SefE, AT REMEAH#ERERY make Hir “headers_install” | KAE
TErsync, XMEFEREERGHROATH, KXXHSEPIRETE . /usr BEF, ZEEHENIEHIZ]
RAHINLE,
make headers

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

5.4.2. Linux API AXHBHIRE

GRS Jusr/include/asm/*h, /usr/include/asm-generic/*.h, /usr/include/drm/
*h, /usr/include/linux/*h, /usr/include/misc/*h, /usr/include/mtd/
*h, /usr/include/rdma/*.h, /usr/include/scsi/*h, /usr/include/sound/
*h, /usr/include/video/*.h, PAf /usr/include/xen/*.h

ZEENH % Jusr/include/asm, /usr/include/asm-generic, /usr/include/drm, /usr/
include/linux, /usr/include/misc, /usr/include/mtd, /usr/include/
rdma, /usr/include/scsi, /usr/include/sound, /usr/include/video, PAKZ /

usr/include/xen

[BIE3ipus
/usr/include/asm/*.h Linux APT L83k
/usr/include/asm-generic/*.h Linux API & FHiC % ke
/usr/include/drm/x.h Linux API DRM 3k ff
/usr/include/linux/x.h Linux API Linux k> fF
/usr/include/misc/*.h Linux APT &1L fF
/usr/include/mtd/*.h Linux API MTD 3k ff
/usr/include/rdma/*.h Linux API RDMA 3k
/usr/include/scsi/*.h Linux API SCSI k¢ ff
Jusr/include/sound/x.h Linux API &4k #
Jusr/include/video/*.h Linux APT MUK #:
/usr/include/xen/*.h Linux API Xen k3
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Glibc AU EEZER C BSHE, ERMATORNE, mRE. TIOFMKHAE. BREXF F
FRERACHEL, BIILAL, BAREHIBHIEA TR,

AR
TR

5.5.1. &% Glibc

1.4 SBU
850 MB

%G, QI LSBIRAMIFLRERE, T8N, HT x86_64, QIE—AHERIER TIRFTAAITF S
TRz
case $(uname -m) 1n

i286) 1n -sfv ld-linux.so.2 $LFS/lib/ld-1sb.so.3

35
x86_64) ln -sfv ../lib/ld-1linux-x86-64.s0.2 SLFS/1ib64
1n -sfv ../lib/ld-1linux-x86-64.s0.2 $LFS/1ib64/1d-1sb-x86-64.s0.3
35
esac

i

PLEar R IER, In A2 MEERER, RIEREGELERNG S, 1EJEkB info
coreutils In 1 In(1),
—4& Glibe A S FHS AHRER /var/db HRFBEANIHNS T EHE, MH—MMNT, #EXERE
JPAE FHS 3RAERIN B RO TN EdE
‘patch -Npl -i ../glibc-2.41-fhs-1.patch
Glibe SUAHHEFRAAE — DR H kgt Glibe:

mkdir -v build
cd build

Hf% 1dconfig 1 sln THZ45%] /usr/sbin HRH:

‘echo "rootsbindir=/usr/sbin" > configparms

N, #EEYwWIE Glibe:

../configure
-—-prefix=/usr
-—-host=$LFS_TGT
--build=$(../scripts/config.guess)
-—-enable-kernel=5.4
--with-headers=$LFS/usr/include
--disable-nscd
libc_cv_slibdir=/usr/1lib

AL BEDRI % 3

--host=$LFS_TGT, --build=$(../scripts/config.guess)
EEEREER T, Glibc FMERSUK H SECE VR $LFS/tools HIHIAE X FEREAR HIZE X g
ay, TR GRIE,
--enable-kernel=5.4
%gg%g Glibe #aiEtH 38 5.4 MREGE FEHHY Linux W%, IXFEFLASEAARE N EE NS
VE I o

—
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--with-headers=$LFS/usr/include
ZIETEF Glibe fEgiIEIIREF, fH $LFS/usr/include BRIk, IXFEEREAIE NG
MRLEAREE, 4RI B S T,

libc_cv_slibdir=/usr/1l1ib
1E 64 futlas b, XRIERFEZEER] Jusr/lib, TiAZ2ERIAR /1ib64,

--disable-nscd

A H R C & A (a4 IR R T
FESRITEL, AIREHIEL RIS S :

configure: WARNING:

*x*%* These auxiliary programs are missing or

*x** jncompatible versions: msgfmt

*x*x* some features will be disabled.

*x*x Check the INSTALL file for required versions.

p;;g{fﬂmt BRI B AR A — 2T ER. msgfmt fF2 Gettext MIAFEAI—E 7, 6 FRITHRAN
% % /\Eo

"?' TR
Eﬁ%ﬁﬁﬁ#@ﬁ#ﬁ%@ﬁﬂ%%m,M%EiTﬁﬂ%ﬁ,Mquﬁﬁéﬁmﬁnmm
A~ o

T IZ AL

‘make

AL

® "
MR Lrs BAIEMILE, MHERBABREN, PL root AFPWESHHITIHE, THRAHS
KREHHITER) Glibe ZEEFERE ERSH, XILFLARSHIE ERGERTTIEMH, Hitt,
TEIB1T NHERYaTSHT, 1E R EIZINE R EGCEEMIE, HMIAMEFIELL root S0
Fo

'make DESTDIR=$LFS install |

make install B X

DESTDIR=$LFS

2R fER] pesTDIR ARG AU IZZARRIME, WRAREE, BMENR (/) B3, X
BB HEER R ZEER] sLrs, BIESE 747 “#EA Chroot 8™ Z G BOVRE 7%,

UL 1dd A AR B g A A T AT T ST i 2

' sed '/RTLDLIST=/s@/usr@@g' -i $LFS/usr/bin/ldd
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a Y
IAETRATIAS AT g e L B AR T RRERSFLATHRE (G MIBERE) REANTRAT IR HUMIRIARAE T
TEo PUTRA Fan it T e MiaE:

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

WMR—VIEE, WANIZARREE, MHRE TSNz Mk NA:
‘[Requesting program interpreter: /1ib64/1d-1linux—-x86-64.s0.2] ‘
R, MTF 32 fubles, MERNATHESE /1ib/1d-Tinux.so0. 2,

it AME LI RRRIREE, BERA A, SURPH T, AT ERTRERS N
B, HEIH BRI MBI, RIS AT, R ONX A,

o 35 BRINAI se s, TH B

‘rm -v a.out

> IR

£ N—&Ed, WERHSRAENEER DN TRER G ERWENFIMeE, R —ERt
, Rl —hY Binutils 0% GCC AREME, WAHEZRIZAL Binutils, GCC, =&
Glibc i 1 [A] 7,

A B RS B AT DAITESE 8.5.3 1 “Glibe FYNA” Hhi#kEl,
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5.6. GCC-14.2.0 Y Libstdc++

Libstdc++ & C++ brifE e, FRANFEEA fedwmi C++ U (GCC H—#f A C++ 9W'5), (BAEMTESE—
) GCCIN AT SN E L, [ Libstde++ ¥ T4 IN I 15 A 283 H br H 5 Glibe,

A T HR LI ) 0.2 SBU
T B A3 ) 850 MB

5.6.1. KEBHIFR 4B Libstdc++
> HE

Libstdc++ /& GCC JEARIS I — 587 B iZ5eE GCC IR/ B U #e 2 i & R gec-14.2.
o H3%o

7 Libstde++ Al — M RIREAE H 3, FEAE:

mkdir -v build
cd build

£ 9W1%F Libstde++:

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

BC BRI & X :
--host=...
FaE G FHBATNINIAT R X dmiEss, TASE /usr/bin FEYRIERS.
--disable-libstdcxx-pch
XA ER 1 mIEL S, TERX T ERATFEE,
--with-gxx-include-dir=/tools/$LFS_TGT/include/c++/14.2.0
ZIRIHE E S ek 1%, R Libstdet++ &2 LFS B9 C++ FRIEZE, IXPDLEERRIZENIZS C
++ giiEay (SLFS_TGT-g++) #2& C++ tnESkIA B —3, FEIEFEWAEEREY, XIS S8
KRGHTZE Hx A oNEES Libstdet++ configure A, HBEATEAEMHTUZE HREERS, KHit
TEAMIEE XL, C++ RIFANENE sysroot 812 sLrs (FMTEMEFE —EI GCC NfEET
B) Wl ExHERER 2], RILESLFR LS $LFS/tools/$LFS_TGT/include/c++/14.2.
0, ZIETRIfG2# FIRY pesTDIR 22 & (£ make install &) —2, K A LR IX—
£,
BfT U R a2 49wk Libstdet++:
‘make
LIEIXN
'make DESTDIR=$LFS install |

BN 22 X w1 E E1 libtool #4Z L

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

ZEA RS EAESE 8.29.271 “GCC RINA” AT AR,

—
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B 6 5H XX mFIRFITH
6.1. #hik

AREE R an AR5 AR S Y 52 T BBER B AR T B T2 X g%, X TR SR B e IR R & AL
B, HIEETTAEH, EARRETAMRETE TR THE, RE, 1ERERN SN2 H
J#o

fEN—%, #A “chroot” ija, BUrJDAMERIXETH, HEREE A, T AREFIrERIEX
frfgEtsete, RILMAERMTEREREE RS,

B—kH, ETEEAUIR Lrs INEARRIREWTER, THMEH root P IS TAE, FRESEBUERTHAN
TRILEEM, AEMZDMF 1fs B5el, HRGZEMNZWFEL 4.4 “BEMNE diE,
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6.2. M4-1.4.19
M4 P & — M RAL I,

A TR LI ) 0.1 SBU

ey sl R 32 MB
6.2.1. ¥3& M4

HERYwIE M4:

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

P PRI :

‘make

AL

'make DESTDIR=$LFS install

ZHRAEREAEE R DRSS 8.13.21 “M4 NA” &,

53



Linux From Scratch - hitA 12.3-systemd-H s BHERR

6.3. Ncurses-6.5
Neurses B 6 8 P AR 52 HE R IR 1 7107 SR S A TR R B

A I ) 0.4 SBU
EEL A Rl T 53 MB

6.3.1. &% Ncurses
He, BITA NS, HE ER2GME “tic” B

mkdir build
pushd build
.. /configure AWK=gawk
make -C [include
make -C progs tic
popd

MWk Ncurses:

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

P il

WTARTAC BRI 25 S -
--with-manpage-format=normal
ggm Ncurses Z2EERAERIFM UM, & NITERE ERATHREEH E489FM TR, Ncurses AJREI
--with-shared
ZIETETS Neurses K C BREVEEF N =,
--without-normal
IR (R C BRI BV BN 22 N ER S,
--without-debug
TZIETHAS 1 A8 AN 22288 F TR ARG 2,
--with-cxx-shared
ZIETETS Neurses K C++ UE IR =T, RN B AR 2285 S/ CH+ 98 2,
--without-ada
XRIEAE Neurses 1 Ada JmidsifF, 1B FINRAIRER Ada Zwi¥es, HEA chroot INE/G
Ada JmiEAR LA F AT,

--disable-stripping

IR A R S LRGSR strip F2p. WA G~ LR e (8 i £ L H AT RE T B i

e
AWK=gawk
IR IEA I R S RS mawk R, —ERAR mawk 2 SEGZKAF TR,
Gz KL
‘make
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ZAZ L

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

-1 $LFS/usr/include/curses.h

GBI 55 X :
TIC_PATH=S$(pwd) /build/progs/tic
TMFTZALIBNINATEER), 7] DR ERFAIBTH tic BFHIRRR, IXFEA BRI O um iR 2,
In -sv libncursesw.so $LFS/usr/lib/libncurses.so
BRI E—ETE libncurses.so  FERERHE, BIEIXFFSHEHE, HRXERMEH
libncursesw.so TEAEA,
sed -e 's/~#if *XOPEN*$/#if 1/' ...
KA curses.h fUEH T Neurses BIRGEHNIE Lo TEHEANFTACIRER Z20E XN, RIGEEHME
RRIEHELE E X "%?f%ﬁﬁﬂ:SZ?F%5?7§EQﬁ§SL, *ﬂlibncurses.soﬁﬁ%§; MA—EEHTET
FFRIE X, A libncursesw.so A, HTFATHH tibncursesw. so X libncurses.so, BXEIXT
§kji#F, iz B2{HHS libncursesw. so A T EIFEFIRLE I E o

AR TS B AT DATESE 8.30.2 17 “Ncurses FYINA” Hi#kEl,
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6.4. Bash-5.2.37

Bash #1215 Bourne-Again Shell,

i TR I ) - 0.2 SBU
T3 ) 68 MB
6.4.1. &35 Bash
%1% Bash:
./configure --prefix=/usr \

--build=$(sh support/config.guess) \
-—host=$LFS_TGT \
—--without-bash-malloc

MC BRI 35 3L :

--without-bash-malloc

ZIETEEH Bash HEBINAZETEL (malloc) BREL, RIABEHESSHEEIR, XK, Bash i #HA
Glibc BYEHNFEE R malloc KEL,

PRI

‘make ‘
AL

'make DESTDIR=$LFS install |
NABLEAF sh 4217 shell REFHE, G — MR

‘In -sv bash $LFS/bin/sh ‘

AR B AT DATESE 8.36.2 717 “Bash FYNA” Ak,
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6.5. Coreutils-9.6

Coreutils G A& SMRIER G R 2R AR TEERF,

A TR LI ) 0.3 SBU
ey sl R 181 MB

6.5.1. &% Coreutils
W91 Coreutils:

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

BE BRI 7 X :

--enable-install-program=hostname

ZIETR Y hostname F27 1225 E — BUMEN FEHREEH, (H Perl IIAEHFFRET,

IR
‘make
ZIZHM AL
'make DESTDIR=$LFS install |
KREFBNEICNIRAZENIEFRAE, FIRNIMNERXEUROE, H—LREramgmes eiIra
B, HHSmETIiX o 8E:
mv -v $LFS/usr/bin/chroot SLFS/usr/sbin
mkdir -pv $LFS/usr/share/man/man8

mv -v $LFS/usr/share/man/manl/chroot.l1 $LFS/usr/share/man/man8/chroot.8
sed -1 's/"1"/"g"/! $SLFS/usr/share/man/man8/chroot.8

ZEA RS E R LATESS 8.58.2 19 “Coreutils FIAE" H1#KE,
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6060 DiﬁutiIS'3.11
Diffutils L& B H ¢ 2 [H 2 70T

A TR LI ) 0.1 SBU

ey sl R 35 MB
6.6.1. &3 Diffutils

YR Diffutils:

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

P PRI :

‘make

AL

'make DESTDIR=$LFS install

AR E B AT DIESE 8.60.2 1 “Diffutils AINZA" F1#kE,
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6070 File-5.46
File A0 EEH THE S E SR T A,

A TR LI ) 0.1 SBU
ey sl R 42 MB

6.7.1. &I File
HERS file an L HIRADINIEAEREAFEMR, A REEAEII R+ A ZHRERE S,
BITA NS, M file AR — MmN EIA

mkdir build
pushd build

../configure --disable-bzlib \
--disable-1libseccomp \
-—disable-xzlib \
--disable-zlib

make

popd
BRIAC BT S

-—-disable-*
AR RHEE S AR, BCE AR RS 3 RATHRE— S, YRS e, (X MRSk
XA, XEFBIRFERW 2R -6 IX LR B 18 3 RS RLE IR,

W Yw1%E File:

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

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

LR

'make DESTDIR=$LFS install

BRI 22 X 91 E libtool 4R

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

IR AR E AT ATESS 8.11.2°  “File N HkEl,
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6080 Find utilS'4. 1000
Findutils RS HTERENET, XEETREERERE WA S, el DA, 4k
PR RS EERE  (— MBI R, (EEBIEERIT A BN AAEE), Findutils R4 T
xargs 187, EREEA — IR R FTA X HITE ER L,

i TR I ) - 0.2 SBU
T L3 ) 48 MB
6.8.1. &3 Findutils

%1% Findutils:

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

IR

‘make

GIZRF L

'make DESTDIR=$LFS install
TR TR S B R AESS 8.62.2 1 “Findutils N HEkE,
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6090 GaWk-50301
Gawk AL SV E AR X .
A TR LI ) 0.1 SBU
ey sl R 47 MB
6.9.1. ¥ Gawk

B, RSN B
‘sed -i 's/extras//' Makefile.in
R YWIE Gawk:

./configure --prefix=/usr \

-—host=$LFS_TGT \
--build=$ (build-aux/config.guess)

PRIFIZR L
‘make ‘
LR
'make DESTDIR=$LFS install |

AR BRI DATESE 8.61.2 1 “Gawk HFINAE” HkE,
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6.10. Grep-3.11
Grep BAF O SECEN A TIRRINEER

A T AA IS ) 0.1 SBU

ey sl R 27 MB
6.10.1. &3% Grep

Y Grep:

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

P PRI :

‘make

AL

'make DESTDIR=$LFS install

AR RS R AT DIESE 8.35.2 1 “Grep FYNA” H#kEl,
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Gzip B E & R A A SRR

A TR LI ) 0.1 SBU
ey sl R 11 MB

6.11.1. R Gzip
HEEYRIE Gzip:
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‘./configure —--prefix=/usr —-host=$LFS_TGT

P PRI

‘make

AL

'make DESTDIR=$LFS install

ZA RS B AT DATESE 8.65.2 11 “Gzip AR HkEl,
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60 120 M a ke-4o4o 1
Make ZAOEE—MER, HTHINRAEE IR A BT AT SO R H AR IR RS SRR IS 2,

A T AA IS ) A% 0.1 SBU

ey sl R 15 MB
6.12.1. &3 Make

S Im1E Make:

./configure --prefix=/usr \
—--without-guile \
—--host=$LFS_TGT \

—--build=$ (build-aux/config.guess)

WAC BRI 35 X -

--without-guile
RERNMEI TR X G, BlEMANRREIE ERFEH guile, MAZKEFEHE, XSFEIRFEL
W, DRI A 0 IR 1R AEH guiles

P PRI

‘make

AL

'make DESTDIR=$LFS install

R H RS BT DTSR 8.69.2 11 “Make FINA” HEkEl,

64



Linux From Scratch - hitA 12.3-systemd-H s BHERR

60130 PatCh-207o6
Patch AR EEBEENAH “4hT7 xft, BUEtE SRR, « T XEE 2 diff B alEn,

A TR LI ) 0.1 SBU
ey sl R 12 MB

6.13.1. &% Patch
& 9m1% Patch:

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

P PRI :

‘make

AL

'make DESTDIR=$LFS install

PR H R E R AT DIESE 8.70.2 1 “Patch FINA” FHkEl,
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60 140 Sed-409
Sed FAELALE — A gwEHE %o

A TR LI ) 0.1 SBU

ey sl R 21 MB
6.14.1. &% Sed

R YRIE Sed:

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

P PRI :

‘make

AL

'make DESTDIR=$LFS install

ZAFEATEAME R P DIES 8.31.2 1 “Sed FIAA”

66
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6.15. Tar-1.35

Tar HAFEIRAEOIE tar JARSCHF, PAAOS TSSO T HARIRIERITRE, Tar A DON B4 QIR
HFHHATIRBCCHE, BT, SR, s SIS EERIE,

i TR I ) - 0.1 SBU
T B3 ) 42 MB
6.15.1. & Tar
A Ym1% Tar:
./configure --prefix=/usr \
--host=$LFS_TGT \
--build=$ (build-aux/config.guess)
IR
‘make ‘
GRZRF L

'make DESTDIR=$LFS install |

A ERTEAE R AT DRSS 8.71.2 1 “Tar RINAE” HEkEl,
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6.16. Xz-5.6.4

Xz OO E SRR EAE T H, EREMAH lzma FUHTHY xz A8 A xz 48R
f, "IDUSRIAES gzip 8¢ bzip2 B E4E T,

A T HR LI ) 0.1 SBU

T B A3 ) 21 MB
6.16.1. RiE Xz

HERYIE Xz

./configure --prefix=/usr
--host=$LFS_TGT
--build=$ (build-aux/config.guess)
--disable-static
--docdir=/usr/share/doc/xz-5.6.4

— -~

P PRI :

‘make

AL

'make DESTDIR=$LFS install

FEBRA 22 X G i FHHY libtool Bz

‘rm -v $LFS/usr/lib/liblzma.la

AR RS B AT DAESS 8.8.2 11 "Xz INA” miEk&l,
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6.17. Binutils-2.44 - =18

Binutils @& gds. FERAS AN M A T8 B bR TR,

A TR LI ) 0.4 SBU
ey sl R 539 MB

6.17.1. &3 Binutils

Binutils & R Gk Y libtool 7 DUk N ENESIE, (HIRSENTHY libiberty #1 zlib A H
libtool, XX A AT RE T B AT EI K — IR PP R B TR HUBE R 218 ERAThREI ., 583X A m]id -

‘sed '6031s/$add_dir//' -i ltmain.sh

FHR A MR AR H 5% :

mkdir -v build
cd build

%1% Binutils:

../configure
-—-prefix=/usr
--build=$(../config.guess)
-—-host=$LFS_TGT
--disable-nls
-—-enable-shared
-—-enable-gprofng=no
--disable-werror
--enable-64-bit-bfd
-—-enable-new-dtags
-—-enable-default-hash-style=gnu

P i il

HHC BRI & X :

-—-enable-shared

¥ 1ibbfd FE L,

--enable-64-bit-bfd
(FEFKR/NIEFEFEE L) BH 64 A 3F, ZIEMTE 64 (i ~F& LrlgE g, HIEHE,

TIEALEC LR
‘make

LI

'make DESTDIR=$LFS install |

BBRM AE X 1A 1Y libtool #455CF,  [RAINASERA L ZE RIS :

‘rm -v $LFS/usr/lib/lib{bfd,ctf,ctf-nobfd,opcodes,sframe}.{a,la}

ZERE ZE B A DAES 8.20.2 15 “Binutils BIANZE” H#RE,
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6.18. GCC-14.2.0- £=iW

GCC At ® GNU gmixdeti s, HAAH C M C+ giixds,

A4 T LI ) 4.1 SBU
T B A3 ) 5.5GB
6.18.1. &% GCC

NFEE—RAgEE GCC I —F, FZEMEMH GMP. MPFR Al MPC =1, EEMATESE, FHEELN]
33 GCC ZRAJH R4

tar -xf ../mpfr-4.2.1.tar.xz
mv -v mpfr-4.2.1 mpfr

tar -xf ../gmp-6.3.0.tar.xz
mv -v gmp-6.3.0 gmp

tar -xf ../mpc-1.3.1.tar.gz
mv -v mpc-1.3.1 mpc

1E x86_64 IR, (BRI 64 MERIBRIARSIE Y “lib” -

case $(uname -m) 1n
x86_64)
sed -e '/m64=/s/1ib64/1lib/"' \
-i.orig gcc/config/i386/t-1inux64
55
esac

ik libgee M libstde++ SKCAFRURTERIN, PACPHFEMREAN IS POSIX &850

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

FHRAE— MR EE EH 5%
mkdir -v build

cd build
FEIT AR GCC i, ICfHRERATA B BT KAV &,
IAE A 9w 1 GCC:

.. /configure
--build=$(../config.guess)
--host=$LFS_TGT
--target=$LFS_TGT
LDFLAGS_FOR_TARGET=-L$PWD/SLFS_TGT/libgcc
--prefix=/usr
—-with-build-sysroot=$LFS
--enable-default-pie
-—enable-default-ssp
--disable-nls
--disable-multilib
--disable-libatomic
--disable-1libgomp
--disable-libquadmath
--disable-libsanitizer
--disable-1l1ibssp
--disable-1libvtv
--enable-languages=c,c++

W HC BRI 5 X :
--with-build-sysroot=$LFS
BH, $5E --host BIAILRIEME A X i asttldt GCC, XM N IwiFasHIE UM IXTE sLFs HHEHK
KSR, H2 GCC MRS MEHEM—E TR, BIFAAEXMIE, RIEFEIZED, #15
X T HAE sLFs EIFRZEIXME, MAREE ERGTE,

P i i i
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--target=$SLFS_TGT
FATNEERZ X GiFE GCC, R HIX —miER GCC IRy — EMIikEE LRtz
1T — NEMERFWEIZITE (Libgece Ml libstde++)s GCC MHERGAEBINE N N2 E A HE
FRGHRAR C M C++ FiiFaekGid XN RE, H2, HARRAR GCC #iE GCC iafTHENZ
SKRE, ATCAMEE RS9 1 a5 A] AEF BRI, IZIETRARIE(E I 58 — B R GCC FwixiafT
EO

LDFLAGS_FOR_TARGET=. ..
JUVF libstde++ fERIRIRAIEERY 1ibgee, TIANRZATES —MH GCC HAERRRAS, ZATAERIIR
ATTRIERSHF CH+ SR, ROVEEMERGLZ libe FISXR,

--disable-libsanitizer
2R GCC BHEHMEBITE, WMHLZE GCC AFEEN], EFE &K GCC H, --disable-
libstdexx B & TIZIEM, XEBAITPARFEEE,
TIEALE Y C LR

‘make ‘
LRI

'make DESTDIR=$LFS install |
&g, ERZEQE- ISR, W2EFHIHAIZT cc MAZ gee, KOURTHERERIRIERE PRV H

M, e DHERTA UNIX 24t LR, TR E%4 7 GNU C Hil¥ds, 1817 cc ] DURIESE C fi¥kds
MBI A RGUEHIR:

‘ln -sv gcc S$LFS/usr/bin/cc ‘

AR RTEANE EAEEE 8.29.2 19 “GCC MR AT LAFKA,
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5 7 Z # A Chroot HHEHEfIGIT T A

7.1. #HA

ARE ORI R I R GRS SRR ATER 7 (A — P RN TR, BT AR T TETE
MR, BIAERTAIEER] “chroot” MNERHTHE, ©S51EERS FRIEMEBITHINSIN T2,

N T FRREPMERIIE R T, 0085 IEEBITRIWRZ R — 2@ Sl X @S HLHbaEd g
AR APAZSIAF R GU SR,  FATEAEEA chroot MNERTHEEEEA ], ZRJEEREN findmnt R EYE
(NP =REEEo e i

MIHETHGR, BEISE 7.4 7 “¥EA Chroot 385" , FrAaQREA root FIF B HA4T, H LrFs &R
WAUERRE, 1EHEAN chroot ZJ&, B9ALA root BpPATITE @S, (H=ISHZ N TCIR YT AR 2
LFS HENIE ERG. AR ZNG, WONERI G SIRE BB LFS R4t

7.2. AZFRESE

> IE

ARPHEEITE BN IZFERA root P ERIIEN F5ERR, MAE 1fs . B, 1B
IRFGE SLFS R OATE root FH P HIIAEHIEELT

HHll, sLrs REDNEFRBIIEEEZ 1fs, XTI REEERGFLE, WRAKE sLrs HXFIHE
KA, e —MENMKARHF ID irf, X2, KoyESal@aH -l gEikS
XM ID, HACN sLrs HEECCAFRIFTE#, SR FIX S AR AT RE,

N7 RRIZAERIR, HATPAR a4, R sLrs/« HRBIFTE BN root:

chown —--from 1fs -R root:root $LFS/{usr,lib,var,etc,bin,sbin,tools}
case $(uname -m) 1in

x86_64) chown --from 1fs -R root:root $LFS/1lib64 ;;
esac

71.3. EEEPREXHF RS

P SRR X B R — LS E R GNOELR . XS RGUR R BN b =S
Al EMAERBEENTH, DA EIPEERE] SLFS B3, XA chroot SEHRIRRRFA REER
gledl,

B ORI ARG

‘mkdir -pv $LFS/{dev,proc,sys,run}

7.3.1. EHEFE /dev

£ LFS R IEE 5 SidfEd, W BIHEE devtmpfs F| /dev, FEGISEREA, OISR E IR
RIS RN S A I S T M. udev SRR Al BEISR NAZ BB RY & 28 17 BV A & BT RIAXRR,
AR — S IR T BT SRS, DARIMERATHRAES AR RS EH AN TAE, ((EWEE 9.3.2.2 77

T EGIE” ) WRE FE RS FF devimpfs, FRATA] AR EAHIE devtmpfs FEEE] $LFS/dev FHK
SENZEFTHEANA,

B2 18 ERGINNZATRENSCHF devtmpfs; IXEEE ERGHEHIHMTTRETE /deve, Kk, N TTEE
lfd ERGE EHETREETE sLFs/dev, HBEFRTEHEE ERIN /dev Hko EHEIE MR AEEIY,
‘ETCVREE AR B R B F e — e fF, s T AR an R TR E

‘mount -v —-bind /dev $LFS/dev
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7.3.2. HHENREX GRS
BUEEER AR RIS R S

mount -vt devpts devpts -o gid=5,mode=0620 S$LFS/dev/pts
mount -vt proc proc $LFS/proc
mount -vt sysfs sysfs $LFS/sys
mount -vt tmpfs tmpfs $LFS/run

devpts SXF RGN L

gid=5
ZIRIUEAS A8 devpts X RSOIENILE T AE THS N 5 WA, BITKRESR try HBLiX
MRS, FNEFERGTREN tty AR AFENHS, HAAEEAS S Z24H%,

mode=0620
ZIETESR A EIT devpts BIEERVIZE T RBIRREZY 0620 (FRi@HF RIS, FilEdn5),
IR AT — IR FELRIE  devpts AIERIZ&E RS grantpt() HRERVER, XA TFRE
Glibc #Y pt_chown fiBIEF (FRIANSLZIEIZIET),

FEREFERGLLE, /dev/shm BT E4EE, WHEIEA /run/shm B3, BANELE /run FHEHEET
tmpfs ARG, KRR EATHRZONE D RBIRET & ZRITH R,

FEHMEERG L, /dev/shm B— tmpfs BRI, B, 40EH#E /dev RETE chroot MREH A
% /dev/shm B3k, XAE, FATAHENEZE — tmpfs:
if [ -h $LFS/dev/shm ]; then
install -v -d -m 1777 $LFSS$(realpath /dev/shm)
else

mount -vt tmpfs -o nosuid,nodev tmpfs $LFS/dev/shm
fi

7.4. i# ) Chroot Ifi5

MECE MR T A RSy R TRNMBZENKER, PN chroot IMEIFEAIRR T HAZ
B ERERANRSGN, 24988 H1%Z chroot 3185, DL root FHF B, BfTCA RS A YRTH
B EZIENR T AR chroot A% :
chroot "SLFS" /usr/bin/env -i

HOME=/root

\
\
TERM="$TERM" \
PS1="(1lfs chroot) \u:\w\$ ' \
\
\
\

PATH=/usr/bin:/usr/sbin
MAKEFLAGS="-j$(nproc)"
TESTSUITEFLAGS="-j$(nproc)"
/bin/bash --login

MARAREMLHA T HZHE CPU 0, ¥ $(nproc) BHNTEAR TR f5 825 17 e B AL il iy
BEAZOEL 6B 8 & i —L 4 (W Autoconf, Libtool, PAK Tar) BIMIREF 152 MAKEFLAGS
Eﬁ;g,ﬁ;zmﬁﬁﬁ%ﬂ/l\fﬁﬁﬁﬁ TESTSUITEFLAGS, HITEMHMREXNMEE, PMEHZ CPU DB T
A ELE,

EIEIE 4 RIS env @2, FILAERR  chroot EHMATERRLE, ME, REFRE
HOME, TERM, PS1, DAKZ PATH ZZ&E, ZSEL TErRM=$TERM ¥ chroot EHA) TERM ZEIZ N chroot ¥R
BAMERIRE, —SEREFFREXNEEAGIES TIE, 40 vim 1 less, WNRFHFEILEHMAE, HlU0
CFLAGS B, cxxFLAGS, W A]DAFEIX HIZE,

MIEFUR, FIAEFREMEH Lrs INELE, BONE TESBWRERE LFS XHRSN, XEHT
chroot %53 Bash i, ELREEZ (/) IKEN $LFs,

FE /tools/bin NE PATH H, IXEME FNHEHZRZ Y T EiE,

BHAN, EE bash PR RFTFEEE 1 have no name!l, XZIEHEM, KNI EAIE /etc/passwd X
.
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AERFRE MG B ZRGSEERE  chroot BT, WRERN—LEFHRE  (1=HE
W EN) BT TN, DAIAERINESXHRGNE 7.3.1 T “HEEFET
dev” FI%E 7.3.2 71 “HEEHERINEXHRSG” FidHERLr, REEHEA chroot IM%E, A #E
YRz dE LFS,

7.5. 81EB %

IAER] DAE LFS ARG A2 52 888 H 4544,

> IR

ATHREIN L AR CLEZ A OE, SR SR E g AR, XEHTA
A BENFE, HRAHEN],

B, Tame,

Bl —L TIRAXTRE S, ENNNE T ZaiE T REERE REH

‘mkdir -pv /{boot,home,mnt,opt,srv}

PITRA T a4, IXREE RN TR H SR AR HT H SR AR H SREEH -

install -dv -m
install -dv -m

mkdir -pv /etc/{opt,sysconfig}

mkdir -pv /lib/firmware

mkdir -pv /media/{floppy,cdrom}

mkdir -pv /usr/{,local/}{include,src}

mkdir -pv /usr/lib/locale

mkdir -pv /usr/local/{bin,lib,sbin}

mkdir -pv /usr/{,local/}share/{color,dict,doc,info,locale,man}
mkdir -pv /usr/{,local/}share/{misc,terminfo,zoneinfo}
mkdir -pv /usr/{,local/}share/man/man{1l..8}

mkdir -pv /var/{cache,local,log,mail,opt,spool}

mkdir -pv /var/lib/{color,misc,locate}

1n -sfv /run /var/run
ln -sfv /run/lock /var/lock

0750 /root
1777 /tmp /var/tmp

BOANEOLT, #EERHREAENREEIN 755, ERXFAEHTIER, L Eamh, MDHEZRL
IRBIRBUEL — — & root EHR, H—NEEEIENSXHHTHE,

FHMERRECRIE TN ZATE AFREREN /root — — R el DOy th/ith iy 3= B SR E FIFERY 0750 AXFR
R B MERIRIEER AP ESRIE N /tmp F /var/tmp B3, (EARREMAMBRIL M RS2, KR
PTIBRY “RGHAL”  (sticky bit), B \EERAERIE 1777 B9z (1) FHIEXAERL,

7.5.1. FHS #&14:¥id

XA H 23T Filesystem Hierarchy Standard (FHS) (AT PATE https://refspecs.linuxfoundation.
org/ths.shtml &) &#32H9, FHS fnEEHLE THENERHSE, H1U0 /usr/local/games 1 /Jusr/
share/games, 1t LFSH1, FATRAIEMRERHR, A, WREFERIER] DAE CAIEIXE R E H 5%,

® "
FHS
BLFS

ER Jusr/libeaH %, TMiH LFS YA\ ERER B, LFS il
I —Leiy S A EIZ H R A FERNAGEIE T T/E, BN IZEEREHFHINZEZAE

£, WNEERSICEARIZE S, TERFER REBIAMERI RS
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7.6. QIEBLENX TSR

JisE E, Linux G7E /etc/mtab EFELEHNIXHRFERFNER, IR ENI 4 iZ83%, FHaid /
proc XHFRGEERTRGEHF . N TR LR HEH Jetc/mtab B LE, PUTUA T2, GIEFTSHE
2

1n -sv /proc/self/mounts /etc/mtab

O —PNEEARY Jetc/hosts X, —EEMIAER, P Perl I —MERCEXHFRHIMERE:

cat > /etc/hosts << EOF
127.0.0.1 Tlocalhost $(hostname)
e localhost

EOF

RNTHG root BEIEEES., MEMF4% “root” BEMEEIRAI, AHLEXH /etc/passwd Fl Jetc/
groups HHE AHEIEH,

AT A N a4l /etc/passwd XA

cat > /etc/passwd << "EOF"

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

bin:x:1:1:bin:/dev/null:/usr/bin/false

daemon:x:6:6:Daemon User:/dev/null:/usr/bin/false
messagebus:x:18:18:D-Bus Message Daemon User:/run/dbus:/usr/bin/false
systemd-journal-gateway:x:73:73:systemd Journal Gateway:/:/usr/bin/false
systemd-journal-remote:x:74:74:systemd Journal Remote:/:/usr/bin/false
systemd-journal-upload:x:75:75:systemd Journal Upload:/:/usr/bin/false
systemd-network:x:76:76:systemd Network Management:/:/usr/bin/false
systemd-resolve:x:77:77:systemd Resolver:/:/usr/bin/false
systemd-timesync:x:78:78:systemd Time Synchronization:/:/usr/bin/false
systemd-coredump:x:79:79:systemd Core Dumper:/:/usr/bin/false
uuidd:x:80:80:UUID Generation Daemon User:/dev/null:/usr/bin/false
systemd-oom:x:81:81:systemd Out Of Memory Daemon:/:/usr/bin/false
nobody:x:65534:65534:Unprivileged User:/dev/null:/usr/bin/false

EOF

BATLAG P E root F T SERREERD,
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fﬂfﬁ@ijiﬁﬁé>, ﬁUEE/etc/groupji#F:

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

bin:x:1:daemon

Sys:ix:2:

kmem:x:3:

tape:x:4:

tty:x:5:

daemon:x:6:

floppy:x:7:

disk:x:8:

lp:x:9:

dialout:x:10:

audio:x:11:

video:x:12:

utmp:x:13:

cdrom:x:15:

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

mail:x:34:

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

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

EOF

X AR P A E TAERRE — SAT 88920 T2 2 9 &= Udev ICEMRZ, H—H0E
BT —L Linux ZIThRIGERMRAG, 546, FEMAEFFERENH 84, Linux Standard Base
(LSB, AJPATE https://refspecs.linuxfoundation.org/lsb.shtml &F) Frift LHEFEE DAL 1D 0 G -
H root, AP ID 1 B FA bin, A ID 5 LA ZITHRTECS tty 4, TH systemd
devpts X RGTEHIBEIEE THE 5, HthH&ZM4A ID HASEH A H B, KNFRETE RS HiH
ID WY%UE, T2 fiHHEA,

gws 65534  WAEMT NFS MM mEEE, UFRRBNKHAASRA (Bl ET
NFS JRg5aeel E—M Pz, (HRESAlasemazsmrh “NMEE" ). TN nobody #
nogroup ZJELIZGNS, DAUBRLEIIRGEHIH S, (HEHAMRITMATsE A ETT B NS, BIHR
TR A REMH T IX E 4 i 1Bl T5 7

)ﬁf 8 EHH—EMNIAFTEMA— NP, BATXEAE—MHP, E—=EREFRMERIZH
echo "tester:x:101:101::/home/tester:/bin/bash" >> /etc/passwd

echo "tester:x:101:" >> /etc/group
install -o tester -d /home/tester

FTHER “I have no name!” $2R%F, FEFTH— ¥ shell, HTEZGIE T X /etc/passwd Fl /
etc/group, FIP AL IFERL AT DALE R A 7

exec /usr/bin/bash --login
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login, agetty #1 init SFREFHEH L HEF, DUCRERRGHIH PSRN FFER. A, X
LR AR AR HEX . PSS, el TRESERT IR :

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

chmod -v 664 /var/log/lastlog

chmod -v 600 /var/log/btmp

SCPE fvar log /wtmp TESATHATEERRIERL,, XHF /var /log/lastlog IS EANA P BB TERIIN A,
i /var/log/ fai Ulog IEBTHARMIEETEIR, SCHE /var/ Log/btmp ILRAT AR EE 221,

"" R
wtmp, btmp, PAMN lastlog X 32 MEEEMEANRRIEL, RILAE 2038 FEEENTKEETIE

@Hﬂ%ﬁgiﬁtﬁﬁ’@E%Kﬁﬁ}ﬂﬁ%iﬁﬁ, HHEAR AR EILER e Sarkel iy
C&7H,
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7.7. Gettext-0.24

Gettext HAFEUSEIMEMARE TE, BN TCFRFERIENIA NLS (AMES SR ek, e
ITREDS AH P A HIIE = Ha i TH R

A T HR LI ) 1.3 SBU
T B A3 ) 349 MB

7.7.1. &3 Gettext
NFFEATIERN T E, HEZEE Gettext FHI="EFRIA],
R YR1E Gettext:

‘./configure --disable-shared
e BRI 5 X :

--disable-shared

ERANATRE LA Gettext RUEMIL=E, HLAHMREN],
I PRI AT

‘make ‘

Z4E msgfmt, msgmerge, PAK xgettext IX—="EF:
‘cp -v gettext-tools/src/{msgfmt,msgmerge,xgettext} /usr/bin

IR RTEAE B AT DAFESE 8.33.2 1 “Gettext FYNA” H1#kE,
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7080 Bison-30802
Bison A H Z1BE S es 4 mlias.

A TR LI ) 0.2 SBU

ey sl R 58 MB
7.8.1. &% Bison

&1 Bison:

./configure --prefix=/usr \
-—-docdir=/usr/share/doc/bison-3.8.2

WAC BRI 35 X -

--docdir=/usr/share/doc/bison-3.8.2

RIS IR GUR Bison AR A A SHIE R,
P PRI

‘make

AL

‘make install

RS B AT DAESE 8.34.2 17 “Bison FINA” HHkEl,
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7090 Perl-504001
Perl #A-H A& L HIRGRAZEUE S,

A TR LI ) 0.6 SBU

ey sl R 285 MB
7.9.1. & Perl

W& 9w 1% Perl:

sh Configure -des

-D prefix=/usr

-D vendorprefix=/usr

-D useshrplib

-D privlib=/usr/lib/perl5/5.40/core_perl
-D archlib=/usr/lib/perl5/5.40/core_perl
-D sitelib=/usr/lib/perl5/5.40/site_perl
-D sitearch=/usr/lib/per15/5.40/site_perl
-D vendorlib=/usr/lib/per15/5.40/vendor_perl \
-D vendorarch=/usr/1lib/perl15/5.40/vendor_perl

—

WL B IR 5 X

—-des
X R = MEAE: -d ¥ TIraRETHEHRINME; -e FIRITERCEMLSS B -s IS ACE
ARAE A DZEIE R

-D vendorprefix=/usr
IXORIE per] IR I 25 Perl BURIA E,

-D useshrplib
KLt Perl BT Libpert MENHEZE MARRRSIE,

-D privlib,-D archlib,-D sitelib,...
IXEEETE Y Perl EHRG L2 BERBRAIAIE, LES S e’k e HE e PLEMAR S IR iR S
(@0 5.40) ¥R Perl WARIH RGN T, XFEAET R Perl FEFIEITS (BT SHUZ2EML
5.40.1 XFERYSEEE AR S /NS D B RN B fa — 8B o) I, ARZEEFr AR,

P PR IZ AT :

‘make

ZERZE L

‘make install

PR HRTEAE R AT DIESE 8.43.2 1 “Perl FINAE” HEkEl,
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7.10. Python-3.13.2

Python 3 A EE Python JFRE, E#M THAXN KRG, WEMA, NARBRFEFER, 5
B R TEREMIN A, Python Z—FERENIHHENIES.

A T HR LI ) 0.5 SBU
T B A3 ) 634 MB
7.10.1. &¥% Python

> IR
ZEFREEM NP “python” NRETSE AR, AN IZEERNERZ Python-3.13.
2.tar.xz (E%ﬁ?%ﬁgﬁg)o
G Python:
./configure --prefix=/usr \

--enable-shared \
--without-ensurepip

[ erA[INESVE
-—-enable-shared
IR IR 1 222,

--without-ensurepip

ZIETZE b Python PRI AL, BRI BIRALE,
IR IZ AT :

‘make

" R

—U Python 3 Bk HETTCIAME, X2RCVEMTRMREIT R ZEE, N T ss1 B, WEARS
S —ZTH)E Python requires a OpenSSL 1.1.1 or newer ( “Python #F% OpenSSL 1.1.1
EFRAR” ). XHHENIZHZRE, JAFEZEHIARIMNEN make a2 HITRENEIR], HATR
TR ELIXEE R IEREER, CATRAESE 8 B,

LI
‘make install

KT ERIFAE R T ATES 8.51.2 1 “Python 3 BYNA” k3,
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7.11. Texinfo-7.2

Texinfo REEASHEL, w5 M info TLEINEF .

A TR LI ) 0.2 SBU
ey sl R 152 MB

7.11.1. &% Texinfo
MR YWI% Texinfo:

‘./configure —--prefix=/usr ‘

P PRI

‘make ‘

AL

‘make install ‘

ZEA RS BT LATESS 8.72.2 17 “Texinfo FIAE" HREN,
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7.12. Util-linux-2.40.4

Util-linux R EE LT AR,

A TR LI ) 0.2 SBU
ey sl R 182 MB

7.12.1. &% Util-linux

FHS ZU#EH /var/lib/hwclock H3%, THAE—RH /etc HRIEN adjtime XN E, BHLOIEZH
K

‘mkdir -pv /var/lib/hwclock

W 9W1% Util-linux:

./configure —--libdir=/usr/lib \
--runstatedir=/run \
--disable-chfn-chsh \
--disable-login \
--disable-nologin \
--disable-su \
--disable-setpriv \
--disable-runuser \
--disable-pylibmount \
--disable-static \
--disable-liblastlog2 \

—--without-python

ADJTIME_PATH=/var/lib/hwclock/adjtime \

--docdir=/usr/share/doc/util-1linux-2.40.4

-

HCEEDR & X :

ADJTIME_PATH=/var/lib/hwclock/adjtime
ZIEDARYE FHS AURIN, BOEBEAENEME RICR SO B, N TR TE, XA 82K
Y, (HZIXHER] DARS IEfE EAt A B Ol o, SEOX N R EAR Util-linux FAFEIN A
W8 AR,

-=libdir=/usr/1lib
ZIEIRIR . so FFSHEREERAEMAIR —HR (Jusr/lib) AT M,

--disable-*
XL IR (b7 Rk T — SRS, I XEHATRE L LFS 2, B RiHR Z 2R,

--without-python
ZIETEE A Python, BhibME#RAZ A EATEIESHE,

runstatedir=/run

ZIETUIERIZE uuidd 1 tibuuid EHNEZR TN E,
IR IZ R :

‘make

AL

‘make install

ZEA RS BRI PATESE 8.80.2 71 “Util-linux FNA” Hzl,
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7.13. FEMFHIaES RS

7.13.1. ;7iE
B, MPREL<mIm TR, PABTIE BT EARZE RS, FHHE KL 35 MB:

‘rm -rf /usr/share/{info,man,doc}/*

Hx, £ Linux &4+, libtool #Y .la XA T libltdl, LFS Hi&f FE@Id libltdl hn#k, miA
CHl—LE la XH=FE BLFS KM R, EMBPRIXLES H::

‘find Jusr/{lib,libexec} -name \*.la -delete ‘
LRGN RGEHZ) 3 GB 25H], HERMNEEATFEEF /tools B3R T, ZHZMEHL 1 GB =
H, PUTEMFRE :

‘rm -rf /tools ‘

7.13.2. 1%

e, CENRARETIELENRTAE, H LFS RANYRTRES R, AIURERG&E MK, D
EDUS R, WNRIEEEEE T A T RTAMEIREEIR, @R KU, ROIIEEMBRITERE, &
Ja (B/NDHE) MR, AERE, XMSMBRFTEIRN TR, v 7R %IR B A C 2 s AER
SIMEHTIRT, AIDAER — A

‘P HE
AR ERSBEZAER, N, —BEITGEESE 8 EhEmert, IR TAEMSwE
o I, IR NEERPEERE S IEN TR TR N EE,
PARHIRTE chroot INEZ AN T, XEWEEEHITEN ZRIAMEF chroot M5, XFEEASUZ N T
7] chroot IR ZAMAIXE RGN B, PAE ASIEEEMINE, SORERNGERIE sLrs BRZH A,
BAE, WSREE>TELy, B chroot F5%:

‘exit ‘

.I; _Eigg
- PARE P A 2 BREAEE ERSH LA root BHHUT, HEIEFE/NOHBITHS, AR AE R

A HBEIEER, NIRREFINMERE E RS, FAlEREINEDLE (rs K EFNRF 1fs E, HA]
REIE N root I&TE,
ey, HEWERDL root BPUTIS, —TZWIA LFs TROLIEIMT,
$2.67 “KHE SLFS IMNEZEMN Umask” 4018 T IXMEIRL,

TEHATRE D 20, FRBRANERS RS RHEE

mountpoint -q $LFS/dev/shm && umount $LFS/dev/shm

umount $LFS/dev/pts
umount $LFS/{sys,proc,run,dev}

Eﬁ%g root HYF HRFERIX RS, A2/ 1GB WA FEHE= R (R EFHEESMESES D
EELLN

EREL N EN R E ERAH root P RIEHR, EEEERAHERGH, MRAHEMA root 1Y
FH, ¥ sHome BRI H 5%,

BITPA N, Bl EE:
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> R

BT R RRFREAT RS, AMEERNRGB THRERR, SRR KRN (R
i 10 741).

cd SLFS
tar -cJpf SHOME/lfs-temp-tools-12.3-systemd.tar.xz .

> R
EANTER “EHE” fERMERTR, TEARSUHATE 8 EAYIRIE 2/, TERICEHIEA chroot 31

=78

7.13.3. &R

GUEREIE B 7 —EEER, FHFAMESAEROTIOE, T DIEASE M ERICIRIEN RSt W4T ER
Flo I TIRIKESTE sLrs o, M ELSTES ISR, NI ATRRER M. EFIA sLrs REIER
Ja, RIBAsTRA R4 & N BRI

%L—b

SR AR Gk, ﬁﬂ%‘”?’“&ﬁfmﬁ@ﬂ $LFS HREL Lrs INGZBIHN root HF LK
ERIEOL NIsT T rm rf /* @, EREEHBREERG. FERET

cd SLFS
rm -rf . /%
tar -xpf SHOME/lfs-temp-tools-12.3-systemd.tar.xz

H—REERRELECE LR, RIRRSHERS,

1, HE#

R TR MBS TR ERIRH T chroot BREE, DB RENBERSHE R GRS
ROEFHEIRS (TOMEA findmnt | grep $LFS HATIE), WRTAIMAER, FE#H%

M2 7.3 “WEEMNESUERR” Kl *%ﬁ*ﬁ&%ﬁl’\]ﬁfﬁ&i#%?ﬁ, HEHTEA chroot
NG (S 7.47 “#EA Chroot 3ME” ), FARSHITIIEL
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£ 8 E REETPRGENNG

8.1. #hiA

FEATER, BATREIETIHE LFS RS,

AR 2RI IR M R BN, RERZARA DTS S E R, BFEMH, INCREENED
R Me BN, DIRERVNEHEIAIRE, %3 Linux R LIERBERSCHERZ ZREF =R
fEM, DARIE (BUERS) N AREE,

BT HERAAE e P B2 XU, B SR AT DAUERR RS ARl b — ., (HABRTREAESm i eliafT
WP R AL, GIR—NRAFEAAETTIT B XU ek g, Wa R eEgmiEe. BfE—1
PAFEAEE A B SRR AT DA%, B IR g1 TRV E AR EAER, R F £ 1E A IEAIHY
W, HAMETE, BRAFBIHMUHSN, 1&E -narch fl -mtune BARERIUER, EATATRETE T H BRI
(Binutils, GCC 1 Glibc) W5k, BE XImFEMAMN RV MERER T EMERS B LR X,
PATTECER — R LFS By A ZAE A B SRz,

=i, BAIRFFEAFEBAGCE S AR ET, 546, BATERN 305 e HERENER
INILEC B, A EAETE AN TXEREF VN ENZZ 2N, RIEf KR ES BTk
W, EEKUL, BUACECLE -02 80 -03, KIMAENEREM BT KBNS, FRIRIHLA
ZIBITIRRME, RN ERAFRRE

RS R IAZ B, B TTEARE M T ENEAGR, SENARERE, DI
FERMER ZNUR AR S E], EZEARE 2, A MR RN ERERAZENTE 8 (B
R EANRI R ZRR).

% 5
P HE

X THA RTINS, 58 8 ErhaaAy SBU ERIRR Z AR 23 R 6 & 1117t
EMFENN R AR, JCRRBE, SBU EMUEUEAIY CPU Bl (j4) #HTHR(E
P05 ) IS T -3

8.1.1. X FJE

—RRUE, LEFS 1EEASMEMZESRSE, IR Linux &FH, ZHEFSFECELEFENE
Mo HAb, KESEREIEF PR A EN, WRFEEHIX N ERRE M, %5
SENRR T A SR R 2R A, BN ESERNE AR BN, EErIREICEEE T
SRR P AR E TR (DA AN R R

ARELH LSS EMBRE S 251 E R 2 B S, — Bk, (£ —-disable-static L
configure BRIFIERRKHM), A1, FEEEN PREMHEMTE, ERMIERT, RN T Glibe
1 GCC, BRI R AR, B RESE R B,

XFEMEIEMNIE, n]PA2E BLFS FH ) Libraries: Static or shared? —77,

8.2. M1 EE

ZHANBREREERMA LFS T, WEHEGRESFRZIR, MUBPRETH AR A T
TE —MrHEEHSESFIRCHERCE X, DIEET s R EN R P BCE, EETR
AIEERT, A AP AR B AT — MRE R E B, AT EBERRITRR K
HITAEFREATEAE8, MR, 7eRRIEEHa T RER AR NTOR, MalfeR LIRS &,
AT RN BET XA BN AT REIE FI Y A1

LFS 8¢ BLFS A 23l s B as A R K5 :
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B A B R W X AT BN — JHA A Linux RSt
AR E BRI R, eSS AR RS — LR BB HERT T .

LGN 7 X TR EBEX RIS, &R BA R Hints Project HE —BZ SR GEN
HORHTT %o

8.2.1. A4Rin)E

{o P B8 Bl ] DATE R F RS AT Je A B e O T . — ROk, (8] LES B0# BLFS P4 HiE)
WEETTIERIAI AR M, TR B RN OERNER, il AREEISTHRSN,

- RFFESK Linux W (B0, A 5.10.17 F+4&%) 5.10.18 B¢ 5.11.1), WIAFE 2 B ke 2 H A AT 4K
. ROVWEZASS PSR O+ 070, RERRESARSIER TIE, R, EHHRAN,
AFE—FEH Linux API k32, Eiis | SRS ERASIE R N,

- WERFTFERE Glibe FHRE— A (Bilan, M Glibe-2.36 744 Glibe-2.41), WIFREREAT—LE55h
B, DRGSR RS, WS 8.5 “Glibe-2.417

USRNSSR EENRAR, HEEERNSAIRZEREE, IBATE SRS TR EIX AN ER
AT EETIE, DEHERRANE, (FERERAREZERN IR AE R, )
an, FE—NREA f00-1.2.3 2T 4N libfoo.so. 1 WILEE, N REZREETE] T HhA
f00-1.2.4, BTN libfoo.so.2 WHEZEE, A4, AR libfoo.so. 1 IR E EHT
M DRI btoo. .20 TE, B NEMFRIHCARIR, HH65T 1 KERICA Q3T 52

WSRO (BRI SRR — = R [H PR AR (B, [FR3ERER] 1ibfoo. so.
2 1 libbar.so. 1, MifE#& X5 E] 1ibfoo.so. 3), iz/l\ﬁiﬁ:@mﬁlé%/fﬁﬁirﬁ, X 58 H T A E A
A= R R REN A — P S AR A IR HE o XMIE AT RE T e Rt = = s, =
Wi —E8 o (MARFTA) SRR =R AR I, Oy T EIXFh A, MR L=
ARRCE TN, RURE R A PR R = R R,

USRS T DNME SR ENRAE, BREENAIRRE R, B FEFRIRRAR SRR T (B,
FERIAFRIREE 1ibfoo.so.1 A, {HEEXFAH 1ibfoo.so.1.25 2N 1ibfoo.so.1.24), NIFEZE/M
IR A P (1 22500 P PR (T EArfil, MR 1ibfoo. so.1.25), #0ll, ldconfig &% (il
RER R arATIT, WealREl — SRR B T) SR SHERE 1ibfoo. so. 1 HUHEFR
HIEAIHRARES M, FNERASER, B LEE W o EMIARERAE, SEERAaE
B HEBE S RA S8, AT RE X AR A,

COREEHT T N EESHEENRAN, HREERNAIERE, HRRXREFEE T ERE
(Realld e eihlE), WEEEsh GRS ERRE T, £ UrEEEME, P root &
fr, BITLA RS, HIa] S A IEAE A A IHRRAS 2 FERIERR (FF 1ibfoo R HLAES):

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

GRIRIEAEMEA OpenSSH VilRIRSE, HEHERS| 79 E#RIE, WFREERS sshd IkRS5, S HHHEHT
3, RIEHEUNa T Bk, HAEH R B PRAT S,

4R systemd ~74PERE (DA PID 13817) 8852 THCEHAZE, AIDIEAEE RSGIAHRE T EEE:
DA root B3, 1217 systemctl daemon-reexec A< RIA],

IR —AHITE SRR AR, EE AR R EUE D B EERE R FTREAA TS, (R
), N FEOERRRARRNEFREFEGE RN T5RR: SEMPRIBRAE, BEHiiiA, Coreutils #2ft
[ install B4 7iX—1d88, ZEERIFEAE % S22 RIS RE, IXEIRE £ BT 8
NI E A XIBRNX R, AW, —E4R (40 BLFS HHY SpiderMonkey) A2 heid 12 2 1 B8 o5

E%ﬁﬁﬁ’\]i##@?ﬁﬁﬁﬁ”ﬁ?ﬁ, RIAEREAT SEpTRl,  SRAFORTF LA SRR ZER), BRI TR
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8.2.2. M EEERIE AR

ugﬁﬂﬂﬁ%%ﬁ#@%@ﬁﬁoE%%ﬁ%%ﬂ@%@%%,%ﬁﬁﬁ%ﬁ%,%%%ﬁ?%ﬁﬂ
E VRN

8.2.2.1. XEPTEF MR !

&5, X2 —AMEEEEOR, AEANFREEEM S, FotII+o0 TR, MNES MR ZEE
Tt AR PN IESRAE R AL SNSEFE RS, i AT ZE AR,

8.2.2.2. REIMIIHR

X R MR E R EHR TN, EATREEGIRAO N TR, SRR 2 A
HIE S, B, R foo-1.1 KSBLEELE Jopt/foo-1.1, AFAIE—DMFFSHERE /opt/foo $5IA] /
opt/foo-1.1, TELEEFIRA foo-1.2 Egﬂﬁﬁ%, s /opt/foo-1.2, KRG Z BTIRT SRR
FRAFRA A5 5,

PATH. MANPATH. INFOPATH., PKG_CONFIG_PATH., CPPFLAGS. LDFLAGS ZFIEZ&E, DINAECBE XM /etc/
1d.so.conf AJREFE MY Fe, PAELE /opt/foo-x.yo

BLFS P X AR 25— L0 e RV R, IXFEREE A E el ]l. — BRI 23T
FER B AL, IXAR U= 2 S DAl S8, —ZEBRFEE (W0 Linux API Sk3XfFRT Glibe) fE(#
PR AR AT RETCTRIE® TR, RIS ZONBEA RGN S Al XA B,

8.2.2.3. FSHEZNMEF B EIR

X2 Fl — R E BEORAY SR/, FIRT—M77 X —4F, DR ORI 2RI H R, B4
RN AIRE ST, MEFREETHNE N SRS HEER] Jusr B WX A E,
XA R EBUOMNGL &, BRARXERFSHHETDHAF B A, HELG 2 B MHIREEE B
iX—d 2, —EmITREE RS Stow, Epkg. Graft 1 Depot {# FIXFE 7,

T IR IA, (RN BT Jusr W, RETESER EWZIETE /usr/pkg HERGHH, X
Mz A S EIR, BN, FEZERAE libfoo-1.1, NHM I IERTRERRE IE# 22258 % 1
fi:

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

make
make install

REE LIS RARG 0] DA T, (BT ERREE TSGR A EER: libfoo FE, NHRE
Uik — MK T libfoo MR, EATRELZINEHERE] T /usr/pkg/libfoo/1.1/14b/libfoo.so0.1 M
EEHHEER Jusr/lib/libfoo.so.1, IEFAMIMEIEAZMEH pDESTDIR MR &R LN E, MG FHIXFE
i

./configure —--prefix=/usr

make
make DESTDIR=/usr/pkg/libfoo/1.1 1install

SRR DOX R RS, BESAGE, N TREARERNRIE, BELGRETZE, o ERHR
i — 2 S AR AR PF 23R AE /opt PG

8.2.2.4. EF BRI B A=

FERXMTTRY, MR EZE, QIR PRECE, E2%)E, H—1TR#EK find @<, 1Lk
IEFHIZE, SREER AR HE, EEENRIBCARNE IS ZZRIE X, B — RN TTRR
EH A install-log,

RERXAMTARE R, HEEEMNERE, REZRERT, TS DL AT R E i REZ
%, BN ERASRE, B, HERRAZEE MR ERA R HIXMEOR, GEREM D
il & R EIN ZARE MDA FERER R, B2 H S TS T,
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8.2.2.5. IR KM
FEIXMTT R, ZRIIAPITHI A BICR PR, APPSR DU Tl

FEZZ AT E Lo_PRELOAD IABEARE, REEIEA —PNELMEZRI RN Y, EEEdED, X1 E
INEE cp. install, mv FrRIHUTXF L, IREFBUCERGINRGUAR] . WIREMANXAITE, rE
TR R ERERHY A AT AR RTUE SIS TER Y, HIRAWOE suid # sgid £, HINEENAEF AT REE 2RI
HSBEAHENEIENR, Fit, SFENIRER T LN, DRSS A2 RBOR, HH
W3R T RTA RIZID KA S

BRI R M strace, BEREWS LR ZARIIA I TR RIFTE KRG,

8.2.2.6. IR EUESE

EXM RS, I8 — M2 B H R, st USRS A, TEZedt
&, R SRR — MR R S, B R] DA SRAE AR 25 2 AN L8 b 22281 6,
KEFEEITIREE SR AIX AR, 40 RPM (S —42/))2, E#f Linux Standard Base #i
MIFFEK), pkg-utils, Debian # apt, PAK Gentoo ) Portage &2%i%, LFS Hint Hiy—fR M SR
TWHA LFS RGUEHXMER R https://www.linuxfromscratch.org/hints/downloads/files/
fakeroot.txt,

O E SRR E R+ B, @H T LFS B9l

Slackware fEH—/&T tar RSIAIEXAFEME, MESRNVEUERSGAE, ZRGABMEKAEY
R R R, R T % Slackware BUEHZRIVIEAMER, B https://www.slackbook.org/
html/package-management.html,

8.2.2.7. BEFAFHRHBER
IX RN 2 LFS KEWN, H Matthias Benkmann e, AIDATE Hints
Project &, TEIZZEMEH, BMNREEEH— MM ZR2IREMNE, REREXHEHE, it
RERRHE T — MR ENA X, BRMERSTE S, TEEARTINE, WREEN T/, 15175
https://www.linuxfromscratch.org/hints/downloads/files/more_control_and_pkg_man.txt [
[E

8.2.3. EZ1M ALK LERE LFS

LFS  RGW—DULHERE, RERBTHERST A ERXF, SEgrsr LFS  RIEH
Ny —a BAMHRBAZITTENIRE S, REH  tar  @UESRERR  LFS X7
i REHENT, —PNEAR LFS RERE 900 MB), AEEEMLKE#E  CD-
ROM EfIZHrIRS L, BRI, 25, MIEEXHFREESR, ATREREEREE AR /

etc/hosts, /etc/fstab, /etc/passwd, /etc/group, /etc/shadow, DL /etc/1d.so.conf,
H T RS NRECE R XA, Al RETRZ 0T R 40 =R B A N,
> EE
GRS R, TEZRMHIEER T2 —RH RNz B LFS RSN HIERE, §

%Ei;,/];{nfl KO HIESEA AMD SR A5 etF, HESHIIAEES ol fEHE At [HALFRER
2

o, 140658 10.4 7% "M GRUB ES S RV, NHRSECE S [ FMEER.
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8.3. Man-pages-6.12
Man-pages RAFHLELE 2,400 Z1FHTL,

A TR LI ) 0.1 SBU
ey sl R 52 MB

8.3.1. &% Man-pages
FEBRIIR B RS EE R B PNFM T,  Libxerypt SHRALX LT T B 4R AR
‘rm -v man3/cryptx ‘
PAT A T a2 4% Man-pages:
‘make -R GIT=false prefix=/usr install ‘
BRI L
-R
ZIRIRHIE make RENEL &, NELEXTIL man-pages WERFWIER T1E, (HEHHEBRT
HigEd an 17118 R IETN, A HMEEHAEZERN T
GIT=false
ﬁZﬁEBﬁKﬁlﬁ*@Eﬁ%ﬁ%ﬁﬁﬁHj%F%;ffgit: command not found(git ﬂi%ﬁ%ﬂﬁﬁé?)%ggﬁﬁﬁﬁio
8.3.2. Man-pages RZ
LA AT FA
=2 pu
FH iR CIES REL BRI S DA F 2 E

T
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8.4. lana-Etc-20250123
Tana-Etc ot £ 4 28 IR 55 F B SR,

A T AA IS ) A% 0.1 SBU
ey sl R 4.8 MB

8.4.1. &% lana-Etc
MNFzZRER, FATRFEE CHERIR AL E

‘cp services protocols /etc

8.4.2. lana-Etc IRE
GRS Jetc/protocols 1 /etc/services

SR
/etc/protocols iR TCP/IP T A%+ ] HEY#F DARPA Internet ¥pX

/etc/services ﬁz‘ﬁ"\: Internet H&%B’Jﬂlﬁéiﬂiﬁﬁﬁ\ EEB@%@E%D%M& TJJ‘IS(%@ZIE—'JE/‘JX#EZ

92



Linux From Scratch - hitA 12.3-systemd-H s BHERR

8.5. Glibc-2.41

Glibc AU EEZEN C IBSHE, ERATOENE, REZ. FIOFKHAE. BREXF F
FHERALTE, BEAILAC, FORSERIGHIEA TR

A T EE I ) 12 SBU
TR ) 3.2GB

805010 ?t% Glibc
—4& Glibc B S FHS A3ERT /var/db HRAFRENRIBITNSSE MH—MMNT, X8R
JP1E FHS A A B0 TIN8E:

‘patch -Npl -i ../glibc-2.41-fhs-1.patch

Glibe SCEHERAE— MR H kA #9# Glibe:

mkdir -v build
cd build

WafR¥ 1dconfig 1 sln T HZ4EF] Jusr/sbin HH:

‘echo "rootsbindir=/usr/sbin" > configparms

&Y% Glibe:

../configure --prefix=/usr
--disable-werror
—--enable-kernel=5.4
-—-enable-stack-protector=strong
--disable-nscd
libc_cv_slibdir=/usr/1lib

e BRI 5 X :

--disable-werror
ZIEIEEM GCC HY -Werror JETR, XX FiafT A E R YZ 2,

--enable-kernel=5.4
RIS IR RS Glibe AIREHS 5.4 IXFEERARINZ —REM, XA, Glibc 24pWS, 1E
JEBHRA 5 | NBYRGEE A AT N geid B4,

--enable-stack-protector=strong
IR RS M) 2% DX Jak A 2 GRS AR Yok s K . TRE Glibe U2 BN FeE i B

B GCC IBUAME, HRIHRETEZLN GCCHAE T --enable-default-ssp I, {HIAFTZEH %L
Ui,

-

--disable-nscd

Ayt HATE &Iz A E a4 IR S5 R A T I RE P
libc_cv_slibdir=/usr/1l1ib

XN B AME RS E, AR M libo4 H%.

Tz L T ICLR IR
‘make
1, EH#

AN, AT, Glibe WA EARFT2 K, EEMER MAEBNT .
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WK, ATRES AR DEINA RN, ARG R — M A] L ez, $AT AN a2t
it
‘make check ‘

AT RER B — LRSS R, Glibe RIMIAEFE ERFEZ A MR R, £ 6000 ZIHMIAH, 40
REE LR, — AT AR EAT]. RIS HAE—LEiRART LFS _EABIRY, &H UL

- B0 io/tst-lchmod 7£ LFS chroot ¥REEFR &K,

- —LEMK, 5140 nss/tst-nss-files-hosts-multi #1 nptl/tst-thread-affinity* <2 HFEHTIFE (REH
TETERARIEM /EUEH 2 N7 make (E55HATINAR), AT PAEH T F a2 TR 51 R D9 12 5 A 2R ey
Tt -

‘grep "Timed out" $(find —-name \*.out) ‘

A] AHAT TIMEOUTFACTOR=<fz%> make test t=<iig&> EHT a7 AT His 7 IR
#l, a0, TIMEOUTFACTOR=10 make test t=nss/tst-nss-files-hosts-multi < DA% T ZRIARY
B KIz{T EIEFTZ1T nss/tst-nss-files-hosts-multi,

- AN, —LEMRAE CPU BLE (4 elf/tst-cpu-features-cpuinfo) 518 £ RGENERA (U0 stdlib/tst-
arc4random-thread) ¥ NZ HI A GEIKL,

1EZ2%E Glibe B, BESHESH Jetc/1d.so.conf PMEFE, REXE—FLEENHEE, PUITARHLH]
ARG IR B

‘touch /etc/ld.so.conf ‘

Bk Makefile, BRid—ME), XTI Glibe 2RI e FEMERE -

‘sed ' /test-installation/s@$(PERL)@echo not running@' -i ../Makefile
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'1'? B
WMRAEEFEIZITH LFS &4t LA Glibe F—SHRRAS (Fldn, M Glibe-2.36 H2¢F|
Glibc-2.41), WFERINTE —LHT, DA IEBARS:

- PATASHRFE 11.0 (FE) ZHTARAHRT LFS &4t BT Glibe, REIEEBITIXME G ZR)
LFS &#4%¢, (HFEEH Glibe, WIFREEFHE LFS,

CUWIERAE 12.0 (R F) ZHIRAR LEFS 248 i TR, T84 8.27 1
“Libxcrypt-4.4.38” %% Libxcrypt, BRTIEH %% Libxcrypt 4b, &4 Libxcrypt
— T “EERD %Bﬁ', T bcrypt.so.1lx (ﬁ‘Zﬁfj Glibc %% libcrypt.so.1 ’E’ﬂﬁ{)o

CUNSRAE 12.1 (&) ZATHY LFS R4t BT, MR nsed 25

‘rm -f /usr/sbin/nscd ‘

R IEAEFRN LFS 2% (12.1 28, A& 12.1) £ Systemd, WA FHEAFHHE L
nscd R%:

‘systemctl disable --now nscd ‘

ERAERRAR R T 5.4 (FH uname -r & YFTRA) 835 EREARNANZ, $%HIRE 10.3 7
“Linux-6.13.4” ALKNZHER,

- QR AR AP SKSCHHIRAR BF 5.4 (] cat /usr/include/linux/version.h &5 4 /iR AS)
BT AT AR E, 485 5.4 % “Linux-6.13.4 API 3kefF” ((BERFEMMS

PR 25 sLFs) AT
- [ pesTpIR HHTZEE, HAEH —Z% install i —IRMEAHK RS L Z2EMIIFTE Glibe %
JE:

make DESTDIR=$PWD/dest install
install -vm755 dest/usr/lib/*.so.* /usr/1lib

RIREHIT ERP R, BRAFESE R BRIETEI T 20 A REBTCTE b 2 _LA 20 SR ] fE- S8
BRRGERITEEN . ERER

2 fatks:iz1T make install @4, 5% Jusr/bin/ldd f sed %, AR Ze3E locale M4,
SERIXEER LG, SMAEBRS.

MEREFEBITRRA 12.0 2§ (&) B LFS &%, HT GCC MENARMH --disable-
fixincludes JEIN, {EERFMIIE, FERMD GCC KB ahEIEIFIAE, FtBRH
) “BEIER” Glibe Sk HEIAR:

DIR=$(dirname $(gcc -print-libgcc-file-name))

[ —e $DIR/include/limits.h ] || mv $DIR/include{-fixed,}/limits.h

[ —e $DIR/include/syslimits.h ] || mv $DIR/include{-fixed,}/syslimits.h
rm -rfv $(dirname $(gcc —-print-libgcc-file-name))/include-fixed/*

AL
‘make install ‘

HUE 1dd A AR g A Y T AT T ST i 2

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

N, %A% locale, EATRILAER ARG AFTE SN IER, XL locale AR, (H2
GURED T EMTRRIREE, E1aT SR A ERINAE R, ATREBEIS B A,
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A DA localedef #&/7Z3E At locale, #an, THIAIZE = localedef @K /usr/share/i18n/
locales/cs_CZ qﬂﬁ@ﬁi?ﬁﬁﬁﬂﬁéé locale fEﬁZ*H /usr/share/i18n/charmaps/UTF-8.gz QHHﬂﬁfﬁ?wE%iiE)Z
ﬂﬁé?ﬁ@ﬂ%, agopiEll /usr/1lib/locale/locale-archive X, PARa SR 8 s A s i
/Nlocale &5

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

localedef -i cs_CZ -f UTF-8 cs_CZ.UTF-8

localedef -i de_DE -f IS0-8859-1 de_DE

localedef -i de_DE@euro -f IS0-8859-15 de_DE@euro
localedef -i de_DE -f UTF-8 de_DE.UTF-8

localedef -i el_GR -f IS0-8859-7 el_GR

localedef -i en_GB -f IS0-8859-1 en_GB

localedef -i en_GB -f UTF-8 en_GB.UTF-8

localedef -i en_HK -f IS0-8859-1 en_HK

localedef -i en_PH -f IS0-8859-1 en_PH

localedef -i en_US -f IS0-8859-1 en_US

localedef -i en_US -f UTF-8 en_US.UTF-8

localedef -i es_ES -f IS0-8859-15 es_ES@euro
localedef -i es_MX -f IS0-8859-1 es_MX

localedef -i fa_IR -f UTF-8 fa_IR

localedef -i fr_FR -f IS0-8859-1 fr_FR

localedef -i fr_FR@euro -f IS0-8859-15 fr_FR@euro
localedef -i fr_FR -f UTF-8 fr_FR.UTF-8

localedef -i +is_IS -f IS0-8859-1 1is_IS

localedef -i +is_IS -f UTF-8 -+is_IS.UTF-8

localedef -i +it_IT -f IS0-8859-1 1it_IT

localedef -i +it_IT -f IS0-8859-15 +it_IT@euro
localedef -i +it_IT -f UTF-8 +it_IT.UTF-8

localedef -i ja_JP -f EUC-JP ja_JP

localedef -i ja_JP -f SHIFT_JIS ja_JP.SJIS 2> /dev/null || true
localedef -i ja_JP -f UTF-8 ja_JP.UTF-8

localedef -i nl_NL@euro -f IS0-8859-15 nl_NL@euro
localedef -i ru_RU -f KOI8-R ru_RU.KOI8-R
localedef -i ru_RU -f UTF-8 ru_RU.UTF-8

localedef -i se_NO -f UTF-8 se_NO.UTF-8

localedef -i ta_IN -f UTF-8 ta_IN.UTF-8

localedef -i tr_TR -f UTF-8 tr_TR.UTF-8

localedef -i zh_CN -f GB18030 zh_CN.GB18030
localedef -i zh_HK -f BIG5-HKSCS zh_HK.BIG5-HKSCS
localedef -i zh_TW -f UTF-8 zh_TW.UTF-8

HIh, EREEEEHCER, ESMTATER locale,

3, WA DHITX N FRERKR ARG, BERELEE glibc-2.41/1localedata/SUPPORTED HHAIHHHIFR
F locale (BL4E_LmEIZIH IS locale, PANHAMMEZ):

make localedata/install-locales

WREE BHEH localedef MAAIEMZE  glibc-2.41/localedata/SUPPORTED  HRITR A HIHIF
locale, 34N, AREEFfGLEEH—LEMEX AT REFEZEEM A locale:

localedef -i C -f UTF-8 C.UTF-8
localedef -i ja_JP -f SHIFT_JIS ja_JP.SJIS 2> /dev/null || true

> IE

HAfl glibc TEMAT EFRACERAINEER libidn2, XEE T —MafTRHEEIEC R, WIER R E AR R
MrEPR LB RIYIEE, S5 BLES libidn2 BiH %4 libidn2,

8.5.2. fid& Glibc

8.5.2.1. 8l nsswitch.conf
T Glibc BIERIAELE MR IAE FAGEIRIFH TR, FFEAEACE X /etc/nsswitch. confo
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PATCA N a2 A28y /etc/nsswitch.conf:

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

passwd: files systemd
group: files systemd
shadow: files systemd

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

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

# End /etc/nsswitch.conf
EOF

8.5.2.2. MBI X £54E
BMADLTI Y, LI ERN X HE:
tar -xf ../../tzdata2025a.tar.gz

ZONEINFO=/usr/share/zoneinfo
mkdir -pv $ZONEINFO/{posix,right}

for tz in etcetera southamerica northamerica europe africa antarctica \
asia australasia backward; do
zic -L /dev/null -d $ZONEINFO ${tz}
zic -L /dev/null -d $ZONEINFO/posix ${tz}
zic -L leapseconds -d $ZONEINFO/right ${tz}
done

cp -v zone.tab zonel970.tab is03166.tab $ZONEINFO
zic —-d $ZONEINFO -p America/New_York
unset ZONEINFO tz

zic 2 HIE X
zic -L /dev/null ...
Zan 2 A A EME POSIX MIX, —RAYIRBIE R A% EE(E zoneinfo Fl zoneinfo/posix M
H3gH, 7 POSIX B X Z4EE] zoneinfo, HNIHE TIIREHSIREHE TR, EMRARRS L, W
RAEESE ARk, HEKIZASEHNXGER, BRI posix HX, A4 1.9 MB,
B HIFE BN T RE = 2R
zic -L leapseconds ...
Zan LRI ER, SEEPINX, EmRARXRS L, WREET T2 25K, mHEKERAS
EHINXER, BARORGNEZGER, &l right B, A4 1.9 MB,
zic ... “p ...
Z AR posixrule XM, FAMEHALIN X, K2y POSIX E3K 5 3 E—EHIE SNHFIN,
— FPE A OIS XA 77 T R B TIA -
tzselect
TEEE R F Y ERNE TG, ARSEENNNXZT (B2 America/Edmonton), £/
usr/share/zoneinfo  HIIH —LEIZHANREIR, Hal DMFEHURIX, 41 Canada/Eastern B(#
ESTS5EDT,
ﬁ%iﬁﬁiﬁgﬁ%, fﬂf?@ijiﬁﬁé?, ﬁUEE/etc/localtimei

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

97



Linux From Scratch - hitA 12.3-systemd-H s BHERR
B <xxx> BHREE N XY FR (H140 Canada/Eastern),

8.5.2.3. ie EhARNE; 23

BRINTEOL R, BhANEES (/19b/1d-linux.s0.2) 7F /usr/lib THERIEFIBITINEENZAE, R,
RIEBRT Jusr/lib DAMOHEAMERAESISE, I TSNS EE T, FERXLE R
ZSZMF: /etc/1d. so.conf i, HMNHER /usr/local/lib Ml Jopt/lib &HE B S IMBFLZE, P AEITE
B eENTEMEESmERE R E R,

@f?u‘Fﬁdﬁé, Al — N /etc/1ld.so.conf:

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

/opt/1lib

EOF

RS, shASmEEE A DR — 1 ER, FHFREPR S ETE 1d.so.conf H, J@H S
HrHBS A —17, e —MHENEXFER, MRFEXTIEE, ST M :
cat >> /etc/ld.so.conf << "EOF"

# Add an include directory
include /etc/ld.so.conf.d/*.conf

EOF
mkdir -pv /etc/ld.so.conf.d
8.5.3. Glibc AR
AT gencat, getconf, getent, iconv, iconvconfig, ldconfig, 1dd, lddlibc4,

ld.so (8] ld-linux-x86-64.s0.2 B¢ ld-linux.so0.2 WITFEHEEE), locale,
localedef, makedb, mtrace, pcprofiledump, pldd, sln, sotruss, sprof,
tzselect, xtrace, zdump, PAN zic

TEAEI 1d-linux-x86-64.s0.2, 1d-linux.so.2, libBrokenLocale.{a,so}, libanl.
{a,so}, libc.{a,so}, libc_nonshared.a, libc_malloc_debug.so, libdl.
{a,s0.2}, libg.a, libm.{a,so}, libmcheck.a, libmemusage.so, libmvec.
fa,so}, libnsl.so.1, libnss_compat.so, libnss_dns.so, libnss_files.so,
libnss_hesiod.so, libpcprofile.so, libpthread.{a,so0.0}, libresolv.{a,so},
librt.{a,so.1}, libthread_db.so, PA} libutil.{a,so0.1}

G H % /usr/include/arpa, /usr/include/bits, /usr/include/gnu, /usr/include/
net, /usr/include/netash, /usr/include/netatalk, /usr/include/netax25, /
usr/include/neteconet, /usr/include/netinet, /usr/include/netipx, /
usr/include/netiucv, /usr/include/netpacket, /usr/include/netrom, /
usr/include/netrose, /usr/include/nfs, /usr/include/protocols, /usr/
include/rpc, /usr/include/sys, /usr/lib/audit, /usr/lib/gconv, /usr/lib/
locale, /usr/libexec/getconf, /usr/share/il8n, /usr/share/zoneinfo, LA
¢ /var/lib/nss_db

R R
gencat A RIHE H R
getconf SR RGIEEN RS EZ EH
getent MWE PR HHE E RIS 55 H
iconv A TE S I AT B
iconvconfig BT HIENZEE iconv FRHLECE 1
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ldconfig
Idd
Iddlibc4
locale
localedef
makedb
mtrace
pcprofiledump
pldd

sln
sotruss
sprof
tzselect
xtrace
zdump
7Zic
ld-*.so

libBrokenLocale

libanl
libc

libc_malloc_debug

libdl

libg

Llibm
libmvec
libmcheck
libmemusage
libns1l

libnss_x

libpcprofile
libpthread

libresolv
librt
libthread_db
libutil

Linux From Scratch - hitA 12.3-systemd-H s BHERR

B E S RE ARSI TN 9T E

W 40 e T B = AR T R e ==

HBh 1dd 2b3 HFRS2 . B1E x86_64 HRGHTHIZRM FARTETE
¢ H 24T locale BY—4E(5 A

%1% locale MITE

S AR K\ 1] S T S 50

BB AT NAZERER S, DAAE TR TE ki N R B E R
TRE TR T B i PR REZIAT £ 8
HIHIEAEIBA T ERE i F 4L ==

RSB In IR P

BRERIRHE i 20 T =2 B A2 P Y T

RO R FEPEREH AT £ R

T A] FH Y R G LR B B R 25 6T 7 (AP IX

ERIETESA T BR B DABRERAR P P T

i M AN [T 2NN X RO

i X 4 1A

AR AN N

# Glibc NHES SRR ERBVER (Flanke Motif #2f7) [IEFI121THFAE
FE, 207 glibc-2.41/1locale/broken_cur_max.c FIFEE TEZER

WEIRENEE, YERRPmAERE, HHEIEEESIFA tibe
FEMW CIBITHE

FUMEZ ZER S FH NAE D ELke &

BERENZ P, G ReAREOE, HEREELIEA tibe
KEREN SR, Bz g+ MBI

B

FERCERE, £ viom I B aigFH R,

WX R B AN LR &

# memusage H TIRERFHNFHHEE

WLk, 47 H

MRS, EEH TR, AP, 24, RS0 kRS, G
MIREL, H libc HRHE /etc/nsswitch. conf FYECEHATINEL,

AIDAVIINELE, DANIRFH TR TR P A 0 e ST

REWRENRE, B4t s& POSIX.1c ERAEY BRI 2 80t 1 PR
POSIX.1b SEN Y RERWE S EF O KL, (HIXERZINEFH A Libe
BEHTOIE, A IR AT IR R 0 35084 i 55 25038 F HY PR AR

A7 POSIX.1b SERY R SR 2 8% 1

A5 T B 2 AR e 7 JE A T PRI 2K

AN E, 85— Unix TEMHN “FriE” Hi, XLEEHT
23 A libe

99



Linux From Scratch - hitA 12.3-systemd-H s BHERR

8.6. Zlib-1.3.1

Zlib B E S — AR MR R4 M AR R 48 R
fili A R I ) 4% 0.1 SBU
R A 6.4 MB
8.6.1. ®3= Zlib
HEYRIE Zlib:
‘./configure —--prefix=/usr

TIEALA G LR CTR

‘make
12174 AR 1645 5 -

‘make check ‘
TR

‘make install ‘

WHIERTC P B A -
rm -fv /usr/lib/libz.a |

8.6.2. ZIib WA
AL libz.so

B3
libz & LR e T R G AR s 2 bR
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8.7. Bzip2-1.0.8

Bzip2 A EEEH T R R4 SRR, [ bzip2 K468 SRS A RIS LB ST gzip 855
VPRI,

A I ) A 0.1 SBU
EEL A Al T 7.2 MB
8.7.1. ik Bzip2

NH—DT, PABEZ AR SO :
‘patch -Npl1 -i ../bzip2-1.0.8-1install_docs-1.patch

DA a2 PRUE 2 A5 5 2 AN Y -
'sed -i 's@\(ln -s -f \)$(PREFIX)/bin/@\1@' Makefile
WRERTF I DT e B R AL
‘sed -i "s@(PREFIX)/man@(PREFIX)/share/man@g" Makefile
PUTCATN a2, HERYHIE Bzip2:

make -f Makefile-1libbz2_so
make clean

make 2SS

-f Makefile-1libbz2_so

ZIRITUEH — N EE Makefile XHFHIEE Bzip2, XFIEHATIGFRUEHE M Makefile-libbz2_
so XM, BEOIE—MNMEEFE 1ibbz2.so, 44 Bzip2 T HFEREANXE,

T PRI R
‘make
AR AR -

‘make PREFIX=/usr install ‘

LI

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

AL R N bzip2 ZHFHIREFE] /oin B, PRI bzip2 524 ER SO #8558
B
cp -v bzip2-shared /usr/bin/bzip2
for i in /usr/bin/{bzcat,bunzip2}; do
1n -sfv bzip2 $i
done

IR JC FH B A 2 -

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

8.7.2. Bzip2 IAZE

GRIRT: bunzip2 (5885 bzip2), bzcat (5582 bzip2), bzemp (84#:3| bzdiff),
bzdiff, bzegrep (##%% bzgrep), bzfgrep (8%#%% bzgrep), bzgrep, bzip2,
bzip2recover, bzless (§#%|bzmore), A} bzmore

G PE: libbz2.s0

RN HS: Jusr/share/doc/bzip2-1.0.8
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(B3RS
bunzip2
bzcat
bzcmp
bzdiff
bzegrep
bzfgrep
bzgrep
bzip2

bzip2recover
bzless
bzmore
libbz2
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fiE)R48 bzip R46 X

fife s 2 b 1 e

Xt bzip E4Ed K817 cmp

Xt bzip K48l 817 diff

Xf bzip RIS RIS AFI21T egrep iy

Xt bzip K48t X817 fgrep i<

Xt bzip K481t X 81T grep a<

fEH Burrows-Wheeler AP XA EFREZM Huffman s 480 rf; HE4ER
T HEHWAFERA “Lempel-Ziv” FIERESE T H, 0 gzip
HE MR bzip2 Fga iR E B

Xf bzip FE4Eid 1217 less s

Xt bzip E4Ed i Fia1T more ai<

XA FESLEFE T Burrows-Wheeler 8750 TEfR B HE 50808 46
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8.8. Xz-5.6.4

Xz OO E SR REA TR, EREAE lzma FIHTHY xz A8 A xz 48 AR
f, "IDUSRIAESEN gzip 8¢ bzip2 B ESE T,

TR LN ) 0.1SBU

T S 3 ) 21 MB
8.8.1. &, Xz

R IRIE Xz

./configure --prefix=/usr \

--disable-static \
--docdir=/usr/share/doc/xz-5.6.4

I PR IZ R :

‘make

B T a2 DA 145 3R -

‘make check

AL
‘make install
8.8.2. Xz AE
GNP lzcat (3] xz WI%ER), lzemp (B xzdiff MUFERE), 1zdiff (B xzdiff HI5ERS),
1zegrep (F| xzgrep HIHEE), 1zfgrep (F xzgrep HIFERE), 1zgrep (F| xzgrep
HIBERE), 1zless (3 xzless HIBERE), lzma (2] xz FIEERE), lzmadec, 1zmainfo,
lzmore (8] xzmore BY5ERE), unlzma (8] xz B554%), unxz (2] xz BUHEE), xz,
xzcat (8| xz MEE), xzemp (2] xzdiff EEE), xzdec, xzdiff, xzegrep (£
xzgrep HI5ERE), xzfgrep (£ xzgrep HIHE), xzgrep, xzless, PAK xzmore
LA liblzma.so
ZHENH % Jusr/include/lzma #1 /usr/share/doc/xz-5.6.4
fa E i
lzcat i R Ebn i

lzcmp £ LZMA 483 BT ecmp
Izdiff £ LZMA K462 BT diff
lzegrep  7£ LZMA E46CfF LT egrep
lzfgrep 7 LZMA E46fF LT fgrep
lzgrep f£ LZMA E45 > fF LT grep
lzless 1E LZMA R4 EHAT less

lzma R LZMA #5046 s R 46 1
lzmadec —/MEE. REAY LZMA R4 A6
Izmainfo B/R LZMA K45 Sk EERIE R
lzmore £ LZMA FE4 X EHAT more
unlzma  {#H LZMA #8046 1
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unxz
XZ
xzcat
Xzcmp
xzdec
xzdiff
xzegrep
xzfgrep
xzgrep
xzless
Xzmore
liblzma
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(DAL AR e s

1 XZ #8 EAF s R 4 S

i R EAR i

1t XZ E45 A LT emp
—/NgE, PR XZ R SRR S
15 XZ R4t BT diff

1t XZ 45 LT egrep

1t XZ E45~ A a7 fgrep

1t XZ %452 HHAT grep

18 XZ =45 F LT less

1t XZ K452 14T more
SIET Lempel-Zip-Markov §ERTCHEHE P £i0E 48 BIE N 2R
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8.9.Lz4-1.10.0

Lzd B—FTCIEREEE, EEGHRANAS CPU Bib 500 MB/s, EIIMARMESISEIE, R
358 CPU LT GB/s, Lzd AT DURT Zstandard $[7] {4 F DA 2] 58 7 R 2,

A T HR LI ) 0.1 SBU

T B A3 ) 4.2 MB
8.9.1. ®& Lz4

TRIFIZ IR

‘make BUILD_STATIC=no PREFIX=/usr
BT AR Zw S5 2R
‘make -j1 check

LRI L
'make BUILD_STATIC=no PREFIX=/usr install

8.9.2. Lz4 IARE

GNP 124, 1z4c (3] 1z4 HIBERE), 1z4cat (B zstd BEERE), LA unlz4 (B 1z4 BY5ERE)
TR liblz4.s0
A EfEA

1z4 R LZ4 46 X 46 el 8 e 46 S 1

1z4c fHF LZ4 #&XE %80

lzdcat  fRE4E LZ4 R4S F R R 48 5 A
unlz4  fEEIE 174 R45X0F

lUiblz4 BT LZ4 HIESIETCHEERE & 48 00 2
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8.10. Zstd-1.5.7

Zstandard 2 —RPSEEAERTR, R VRS R, B EA R RS RG], RN SR
HA AR POs R 540,

A T HR LI ) 0.4 SBU
T B A3 ) 85 MB

8.10.1. i< Zstd
T PRI
‘make prefix=/usr ‘
v R

R HRMNAS R, TSI failed's XZIEWH), R 'FAIL AFRRMEL, 2+
(2SR RYVAZA: 40 St l5 iU

B T A2 DA 145 3R -

‘make check

ZIRZH M
‘make prefix=/usr install ‘
THIBRER A -
rm -v /usr/lib/libzstd.a |
8.10.2. Zstd AR
G zstd, zstdcat (%] zstd U5EHZ), zstdgrep, zstdless, zstdmt (£ zstd FI5ERS),
PAK unzstd (8] zstd FURERE)
I libzstd.so
=R
zstd i ZSTD #& =\ 4H S0 = 46~ 1

zstdgrep  7£ ZSTD R4 LiB81T grep
zstdless £ ZSTD E45 2 FiB1T less
libzstd T 7ZSTD HiESLI IR BRI R 4500
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8.11. File-5.46

File S AFEEE A THE S XA T A,

A T AA IS ) A% 0.1 SBU
ey sl R 19 MB

8.11.1. &% File
& YmI% File:

‘./configure —--prefix=/usr ‘

P PRI

‘make ‘
12174 AR 1645 5 -

‘make check ‘
TR

‘make install ‘

8.11.2. File IRZE

LAY file
LI P libmagic.so
R R
file B T RSG, BEEFES FIRK, SN ERN S T2

libmagic B file 1B A BRI 2T
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80120 Readline-802013
Readline kU & — 42 fan S AT9m A 7 5L IC SR I RERY

A T AA IS ) A% 0.1 SBU
ey sl R 16 MB

8.12.1. &3< Readline
HH %4 Readline 2 SBUHRAKIEME ML N <JEZF>.0ld, X—MAZM-, HFELEEN Tl
& ldconfig F—1M%#E bug, 1817 MHIRYM SR sed AR X FE L

sed -1 '/MV.*old/d' Makefile.in
sed -i '/{OLDSUFF}/c:' support/shlib-install

SR AR PR AL SRR IR (rpath)e IZEIFEAE 2R EIbRERL BN FF AR E rpath, T
H rpath £ —2150 P2 ABMARERNEIEH, EES8ZeR:

‘sed -i 's/-Wl,-rpath,[* ]1*//' support/shobj-conf

%1% Readline:
./configure —--prefix=/usr \
--disable-static \
--with-curses \
--docdir=/usr/share/doc/readline-8.2.13
H AL BRI S

--with-curses
ZIETE I Readline TR PATE curses FEHER termcap FERREL, A B termeap . X
FEFRREAE A IERIY readline. pe XfF,

IR
‘make SHLIB_LIBS="-lncursesw"
make w2 IEWIT & X :

SHLIB_LIBS="-lnhcursesw"

i IiE | Readline $882% 1ibncursesw &, 1EMEKAEL ReaDME SXFH “Shared Libraries” (;E
=) —,

ZER ARSI,
AL

‘make install ‘
MRFE, LRI SRS

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

8.12.2. Readline BYAZA

LR libhistory.so #il libreadline.so
G H % Jusr/include/readline 1 /usr/share/doc/readline-8.2.13
SR

libhistory TRt —PE I Z Fi AT —2H P8O
libreadline 1Rt —HERFIIAR BTG RMNG AR @S
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8.13. M4-1.4.19

M4 BAFEEE — DR,

A TR LI ) 0.3 SBU
ey sl R 49 MB

8.13.1. &3t M4
R IE M4
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‘./configure —--prefix=/usr

P PRI

‘make

BT A< DA 14551 -

‘make check

ZARZE L

‘make install

8.13.2. MA YRE
TR m4

B3

m4  BHGEX, HFRITENEEHR, XERATRERNESHE X, AIDEEER NS
PR 7 EITRIN, mad MU ESHTESTEE X, 1817 Unix v, ETREIZE, MHOA, @4
PITFIREINE R R, m4 By Al DA EGR I assm, AT DA SR (R R A P s
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80140 BC-70003
Bc A E —MEERBEREEMIES,

fili THAB IR ) %] 0.1 SBU
T T At ) 7.8 MB
8.14.1. &4% Bc
HEERIF Be:
‘CC=gcc ./configure --prefix=/usr -G -03 -r
WL B IR 5 X
CC=gcc
IR TG 2 g 1IN FH A4 36
-G
RBWEAE be B2 P AR L EEN Toik TAERIMN,
-03

IR E 1IN0 FH O SR 2

R be i Readline, DU S1THIETIRE,
TIEALA G LR CTR
‘make ‘
R T be, 1817
‘make test ‘
TR

‘make install ‘

8.14.2. BcHIRZE
TR be 1 dc

EE 313
be —ioiTiFHE
de — MMM

110



Linux From Scratch - hitA 12.3-systemd-H s BHERR

80150 FleX'2.6.4
Flex it s —1TH, HTARESCAPIRBIEXAET,

A TR LI ) 0.1 SBU

ey sl R 33 MB
8.15.1. 3% Flex

9w E Flex:

./configure --prefix=/usr \
-—-docdir=/usr/share/doc/flex-2.6.4 \
--disable-static

i

‘make

12174 AR 1545 5 -

‘make check

TR
‘make install ‘

MHRREFIERFNE flex, HIKEEBITERNHTS lex, N 7T XFXERF, QRN lex NRFSHE
%, EIBfT flex HEFHEL lex BIER, FRIRPR lex BYFH Tt IOV FT S

1n -sv flex /usr/bin/lex
1n -sv flex.l /usr/share/man/manl/lex.1

8.15.2. Flex INE

GNP flex, flex++ (2 flex FI5EH%), DAM lex (2] flex FI5ERR)
G libfl.so
S H 5% Jusr/share/doc/flex-2.6.4
AEER
flex — DTSRI SA IR REFN T E; Bl RiEEE S EREsnn, #Hik
THEETHEFNFRE
flex++ flex R, FTARK C++ REBAIZE, BR— a0 flex RTS8
lex — A lex i EMAERIZETT flex FIFTF S RERE

1ibfl flex B
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8.16. Tcl-8.6.16

Tel MFUEETAMPSES, BT ZNEHMATES. Expect IR Tcl (B:F “tickle” )
i 5 HYo

A A IS i) 3.1SBU
TR W) 91 MB

8.16.1. &I Tcl

NT3RE Binutils, GCC, PANHAM—EARMIAEMFRETT, TEZEGX MR EFE TR
(Expect 5 DejaGNU), 7 IAHK =M RAFEELIRS:, ER2AFBT 7, AREROH
RS T A DUER T, BEMANRRZEN, AT AEXER R, A RERIT AT R
B,

W 9wI%E Tcl:

SRCDIR=$ (pwd)

cd unix

./configure --prefix=/usr \
--mandir=/usr/share/man \
--disable-rpath

AL E IR 5 X
--disable-rpath

TZIRIRH 1 AE il AT AT SO R S P i gt B S R PR AZ (rpath). KRR 2 AL R bR
MENIFATE rpath, MH rpath E—EB0 FEEBNIARENEIEH, ERSHL 2N
H

P EIZ R :

make

sed -e "s|$SRCDIR/unix|/usr/lib|" \
-e "s|$SRCDIR| /usr/include|" \
-i tclConfig.sh

sed -e "s|$SRCDIR/unix/pkgs/tdbcl.1.10|/usr/lib/tdbcl.1.10|" \
-e "s|$SRCDIR/pkgs/tdbcl.1.10/generic|/usr/include|" \
-e "s|$SRCDIR/pkgs/tdbcl.1.10/library|/usr/lib/tcl8.6|" \
-e "s|$SRCDIR/pkgs/tdbcl.1.10| /usr/include|" \
-i pkgs/tdbcl.1.10/tdbcConfig.sh

sed -e "s|$SRCDIR/unix/pkgs/itcl4.3.2|/usr/lib/itcl4.3.2|" \
-e "s|$SRCDIR/pkgs/itcl4.3.2/generic|/usr/include|" \
-e "s|$SRCDIR/pkgs/itcl4.3.2| /usr/include|" \
-i pkgs/itcl4.3.2/1itclConfig.sh

unset SRCDIR

“make” ML AT “sed” A MECESFHMIBRTE H 5, HHZEEFEMEN], Wi LFS
HESEE AR AR ZR, HINRZ e Tel BRI AT RERR ZXFERIHRIE,

BT A Zw e 45 R -

‘make test

TRZIFL:

‘make install
2PN LS AKUR, DAER R RIS

' chmod -v u+w /usr/lib/libtcl8.6.so
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23E Tl Bskseff, M= Expect FEEA A REM .
‘make install-private-headers

Ol — AR5 5

‘In -sfv tclsh8.6 /usr/bin/tclsh ‘
Hin g — N5 Perl FM A M RIFH I
‘mv /usr/share/man/man3/{Thread,Tcl_Thread}.3 ‘
GNARFTRE, ATLOSTT A M an 2%k :

cd ..
tar -xf ../tcl8.6.16-html.tar.gz --strip-components=1

mkdir -v -p /usr/share/doc/tcl1-8.6.16
cp -v -r ./html/* /usr/share/doc/tcl1-8.6.16

8.16.2. Tcl RZE
RN tclsh (21 tclsh8.6 FIHERZ) #1 tclsh8.6
CHEPE: libtcl8.6.s0 #1 libtclstub8.6.a
E E i
tclsh8.6 Tcl a17 shell
tclsh — MEIA telsh8.6 HFEEE
libtc18.6.s0 Tel i217
libtclstub8.6.a Tcl vk 2
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80170 Expect-504504
Expect WA EIETAEEINTE, Bt telnet, ftp, passwd, fsck, rlogin, DI
tip FRXOENHMTH, Expect X TMEUXREFWMREH, Efft 7iXSmid a7y R T
{F, DejaGnu HEAUZEH Expect g5 [,

A TR IS ) 0.2 SBU
T B A3 W) 3.9 MB
8.17.1. ®3= Expect

Expect TR LG (PTY) A REIER T/E, HATRHAIIAIEIE PTY 2&1E chroot JAEHIER T.1E:
‘python3 -c 'from pty +import spawn; spawn(["echo", "ok"])'
NIz ok, WHRIZMS Mt 0oSError: out of pty devices, WHH PTY fE4HiIA
WICEIER T, HWINTRZIRE chroot 8E, FRMIESE 7.3 1 “WESENANESUHERSR” |, FHEA
devpts XHFRG (UNEMERNZ I RS) CHRIEREE, 2/5#EE 74 7 “#A Chroot 3
7 BT chroot MR, TEARSHYE 2 |, SRR —AE, HNFRZEMH Expect BFIINAEA (6
4 Bash, Binutils, GCC, GDBM ZFEWMIXEL, HARIEH Expect AERIMIAEM) A HIIAFAL
BT ZR,  1 ELA AT R = A HLA RS ) Rl
XX T — B, DUTVHER gee-14.1 BUEFTARA T :

‘patch -Npl1 -i ../expect-5.45.4-gccl4-1.patch ‘
MG F Expect:

./configure --prefix=/usr
—--with-tcl=/usr/1l1ib
--enable-shared
--disable-rpath
--mandir=/usr/share/man \
—-—with-tclinclude=/usr/include

e BRI 5 X

——with-tcl=/usr/1ib
TR AIZIETE ] configure ELEIA tclConfig.sh A7 &,

--with-tclinclude=/usr/include

ZIETUE IR T AR Tel WERSL SR B,
MR Z R R
‘make
BT ARG 45 2R -
‘make test
TRZIEL:

make install
1n -svf expect5.45.4/1libexpect5.45.4.s0 /usr/lib

8.17.2. Expect RS

-~

IR expect
LR libexpect5.45.4.50
[ E 3R
expect FRAE — A 5 HAth 2 B AR P 28 i
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libexpect-5.45.4.s0 WE LR, 5 Expect AT DAMEDy Tl 9 EH, MATPAE#AE C 3 C+
+ FRfER (AER Tcl)

115



Linux From Scratch - hitA 12.3-systemd-H s BHERR

8.18. DejaGNU-1.6.3

DeJaGnu BEMAH GNU THBTILEAHIEZR, B2H expect TWEW, f5E&EXMH Tcl (T AL
EE)o

A T AE IS ) A% 0.1 SBU
T B A3 ) 6.9 MB

8.18.1. ¥3% DejaGNU

DejaGNU JF&# B INAEL R H AT :

mkdir -v build
cd build

YR DejaGNU
../configure --prefix=/usr

makeinfo —--html --no-split -o doc/dejagnu.html ../doc/dejagnu.texi
makeinfo --plaintext -0 doc/dejagnu.txt ../doc/dejagnu.texi

2174 DA 1245 R
‘make check

LRI

make +install
install -v -dm755 /usr/share/doc/dejagnu-1.6.3
install -v -m644 doc/dejagnu. {html,txt} /usr/share/doc/dejagnu-1.6.3

8.18.2. DejaGNU HIAZE
LR dejagnu I runtest
R R
dejagnu DejaGNU HiBha< 5 sha%
runtest —NFHRIEMIM expect shell, FHi21T DejaGNU [ EERHIA
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8.19. Pkgconf-2.3.0

pkgeonf B HHLZ pkg-config AU #, ©E H TR AL AR E AN A= i BR A e T B A% 2k
XA B SUHE R IR I T A,

i TR T %] 0.1 SBU
B ) 4.7 MB
8.19.1. &< Pkgconf
MG Pkgconf:
./configure --prefix=/usr \

--disable-static \
--docdir=/usr/share/doc/pkgconf-2.3.0

P PRI

‘make

AL

‘make install ‘

N T YRS IRGH) Pkg-config BAFERIHRAN:, SIEMMTSHER::

ln -sv pkgconf  /usr/bin/pkg-config
1n -sv pkgconf.1l /usr/share/man/manl/pkg-config.1

8.19.2. Pkgconf S

LAY pkgconf, pkg-config (£ pkgconf H5£4#), and bomtool
LI P libpkgconf.so
LA H 5k Jusr/share/doc/pkgconf-2.3.0

fa Z A

pkgconf IR [B125 7€ B R o5 R
bomtool M#E pkg-config .pc SCHFAE SR HEYIRRE B
libpkgconf B2 pkgconf HIRZEINEE, DAL IDE Migm a5 T M HIX LT EE
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Binutils f&Cgmds. HEZSS DU A A T4 B B ARSI T A,

A T HF LI ) 1.6 SBU
T B A3 ) 819 MB

8.20.1. &% Binutils

Binutils XH4EZOIE—MIE R, PAEHEA R Binutils:

mkdir -v build
cd build

%1% Binutils:

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

—

PIAC BRI S
-—-enable-ld=default
MR SR bfd BifEds, I HR e 1d (BOAEEREES) #1 1d.bfd,

--enable-plugins

JE R R ds il >CHro
--with-system-z1lib

(23247 HY zIib J&, A2 A EE b HIRR A
I PR IZ AT :

‘make tooldir=/usr

make MESES X :

tooldir=/usr
—fckid, THHEFR (BEERIZEEA R HIT SR B ) IREN $(exec_prefix)/$(target_
alias), fldN, 7£ x86_64 HMlas L, BREHN /usr/x86_64-pc-linux-gnu, [N LFS ZEHIR
gt, FRE /usr PRREEH TEER, MRAGHTRX4FE (B0, 7£ Intel s _EgmiFikE
B, ARA] PATE PowerPC Hlas EHUTHIRIE), BESTER $ (exec_prefix)/$(target_alias) H¥,

T,?ﬁg
AP, Binutils MIRE AR R CEN, EEAIER FE e,
MR G s 5

‘make -k check

QIR TR ES A R IBC IR, A0

‘grep '"AFAIL:' $(find -name 'x.log')
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GIZIRF AL
‘make tooldir=/usr install

TR I FH B RS R S S

rm -rfv /usr/lib/lib{bfd,ctf,ctf-nobfd,gprofng,opcodes,sframe}.a \
/usr/share/doc/gprofng/

8.20.2. Binutils IRZE

LI addr2line, ar, as, c++filt, dwp, elfedit, gprof, gprofng, 1d, 1d.bfd, nm,
objcopy, objdump, ranlib, readelf, size, strings, A& strip
LR libbfd.so, libctf.so, libctf-nobfd.so, libgprofng.so, libopcodes.so, BAK
libsframe.so
ZEEMH: Jusr/lib/ldscripts
R R

addr2line Ry B HAE R BOCCAE BRI TS 4008 — WA DU AT TR P IS 7, %
BT REEE R, #E 5 A S A IR SR T S

ar O, Bk, FREREZE S

as —/NREMEIC Y gec Finth AIC g RAS I AR R EAR SUAE I dmde

c+Hfilt WHERE AR T demangle C++ 1 Java 775, 1R EEEEEUHSE

dwp DWARF £ T H

elfedit PR ELF XY ELF =k

gprof T ERECE FH I RE 0 A R

gprofng WS RN B M REEE

1d —/NEERERR, B H AR SRR R X A — A A s, EE AL
&, HHERS5IH

1d.bfd —/MEE 1d.bfd [RESERE

nm F 28 E BAr S IRE S

objcopy B — R RS AR R S —

objdump TRGE BARSUFRER, 18I ar AT E 2= RIS R X EEE BN I
BT HNEF RIRA H

ranlib AR BRNRG], FHFRRGIFEARZE S, Ry PIHASRSA R Rl EE
Bz EAR S RE5

readelf R ELF #8 X s Aa1E B

size A28 7 SN B R/ TSR IS K

strings NFgANGEESM, WMEEPKENNTFAERE (BIAE 4) WaHTEERFS;
T Hirset:, EBOIAR KL A InER TSR PR FRr S, N THMSE, '
RN S

strip R H bR RS

libbfd RIS IR

libctf 2% ANSI-C AR ISR

libctf-nobfd libetf B92K, BEATRE libbfd BIr8E
libgprofng wE gprofng (P RNE 2 e s =)
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Libopcodes — T AR — ACBRERESRT RIBSOR” ORI, B4 objdump Ay
ETAFMEM
Libsframe {5 FH ] R AR R T % SCARFAE S e Bl 1 ) 2
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80210 G M P-60300
GMP A SR AU ER ERAR R B ECEE,

A4 T LI ) 0.3 SBU
T B A3 W) 54 MB
8.21.1. ¥ GMP
v S
' E R

GRERIETE D 32 £ x86 147 LFS, (B CPU REWSITT 64 ArANHS, T H EH6%E T cFLaGs BAJE
T, IREEAZIAEDN 64 AL CPU AT EFH HARW, N 7ERIX DR, BN EIXAEHRIT

configure fi4:

‘ABI=32 ./configure ... ‘

> IR

GMP BN E XAV AN RS LLAYE, R IETRBERIFE S TIRER S CPU B,
AJ LAIA] conﬁgure ﬁ‘ﬁ/?\ﬂtii --host=none-Tlinux-gnu iﬁ:@i, U\élziiziéﬂﬂfé?o

9w GMP:

./configure —--prefix=/usr \
—-enable-cxx \
--disable-static \
--docdir=/usr/share/doc/gmp-6.3.0

HiBEC BRI 5 X
--enable-cxx
ZSEEH C+ 3K
--docdir=/usr/share/doc/gmp-6.3.0
% AR E SR IE TR E
TRz, FAER HTML SO

make
make html

1), HE

BTN, At GMP RIINAE R R, TTICI R B U R
MG 5

‘make check 2>&1 | tee gmp-check-log

y 1 AV

GMP  H 2R ANAC S S LAY, TEMARENT, bR SRR
CPU HTheE, SBINAEMSEH GMP NHEMEFHHETEE 11legal dinstruction (AFIEFR
D)o WREAEIXFEN, FTEMHIEI --build=none-pc-linux-gnu EHAECE GMP FHEHH
@%O

FAIANNAE P 20 199 T, 1217 A Nt igs R :
‘awk '/# PASS:/{total+=$3} ; END{print total}' gmp-check-log
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LRI R H SRS

make install
make install-html

8.21.2. GMP KN E
LR libgmp.so #1 libgmpxx.so
LR H 5 Jusr/share/doc/gmp-6.3.0
R R

libgmp (ELER=Vr i E B
Tibgmpxx HE CH LR E R R
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8.22. MPFR-4.2.1
MPFR B EL 0L 5 248 FE B R

i TR I ) - 0.2 SBU
T3 ) 43 MB
8.22.1. £ MPFR
AT YRIE MPFR:
./configure --prefix=/usr \
--disable-static \

—-enable-thread-safe \
--docdir=/usr/share/doc/mpfr-4.2.1

Fmid iz, FHAER HTML SCR:

make
make html
1) HE

A MPFR BUMIAEFSOA N R AR R, et eEskd.
MNAZw ISR, FHUIARTE 198 ITNARREIEI :

‘make check

LR NN =

make install
make install-html

8.22.2. MPFR A&

LI P libmpfr.so
A H 5% Jusr/share/doc/mpfr-4.2.1
A EfER

libmpfr  fLEZFEEEEEEL
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80230 MPC-10301
MPC #Ha g —MEESRE, H&ANEMIEHEERE,

Tl TR LI ) 0.1 SBU

T R ) 22 MB
8.23.1. & MPC

Y1 MPC:

./configure --prefix=/usr \

--disable-static \
--docdir=/usr/share/doc/mpc-1.3.1

Fmid iz E, FHAER HTML SCR:

make
make html

BT A DA 14551 -

‘make check

AR S H A

make install
make install-html

8.23.2. MPC IAZE

LI P libmpc.so
ZHENH % Jusr/share/doc/mpc-1.3.1
SR

libmpc S E R IZH K
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80240 Attr-205.2
Attr A ESEHE RGN RY BB ER T A,

T HR N ) A% 0.1 SBU

T S ) 4.1 MB
8.24.1. &% Attr

HEBYRIE Attr:

./configure --prefix=/usr \

--disable-static \
--sysconfdir=/etc \
-—-docdir=/usr/share/doc/attr-2.5.2

IR AL

‘make

MABEFAHE S RIBIERISUIFRSE, W ext2, ext3 5 ext4 EizfT. 117 NI DA 45
xR

‘make check

TR

‘make install ‘

8.24.2. Attr WS

AT attr, getfattr, DAM setfattr

I libattr.so

ZASI H 3% /usr/include/attr f1 /usr/share/doc/attr-2.5.2
SR

attr EXHRGENE LY RE

getfattr  HWXHFRGNZHY RETE

setfattr  WEXHRGENZIY BEME

libattr BLE A ERY R MY PR A
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8.25. Acl-2.3.2

Acl S B RHEHIZIR TR, ViREHIZIRES ARG B dE X SCHFT H 177 RIFBR,

Tl TR LI ) 4% 0.1 SBU

T R ) 6.5 MB

8.25.1. &% Acl

R IRIF Acl:

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

IR

‘make

MARES AL SR R SO RS 3BT, 81T RO S AR G4
‘make check

I test/cp. test F—IIA S H T Coreutils Y Acl SZHF I AR BRI

AL AL

‘make install

8.25.2. Acl WRA

AT chacl, getfacl, P\ setfacl

R libacl.so

ZHENH % /usr/include/acl #1 /usr/share/doc/acl-2.3.2
SR

chacl Co e & AE S N EEAGiI LB

getfacl  FRECZH; RIFEHIFIER

setfacl & SC 7 RIEHIZIER

libacl B SRR RTI 51 2R B9 2 BRI Y
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8.26. Libcap-2.73

Libcap #FHH Linux PEH AL POSIX 1003.1e FAEFSLEAF#0, IXLEREETZ root I
R B R — A AR,

A T AE IS ) A% 0.1 SBU
T B A3 ) 3.0 MB

8.26.1. &% Libcap
B5 1A R 2 2

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

P PRI R AT

‘make prefix=/usr lib=11ib

make ML & X :
lib=14b
1F x86_64 b, ZSEUKFEXEBFRIEEN Jusr/lib, MASE Jusr/libe4, EIE x86 FIEHETEMH,
BT AR IRes 51

‘make test

ZARZE ML

‘make prefix=/usr lib=11ib install

8.26.2. Libcap AR

LR capsh, getcap, getpcaps, PAM setcap
LR libcap.so 1 libpsx.so

R R
capsh — AT ERMBRS Linux AEEFH shell #1485

getcap K SN RE

getpcaps A IHHIEHIINEEF

setcap BEE SRR

libcap FLE#E POSIX 1003.1e REF I R EL

libpsx &0 pthread FEMHKHI RS TR fE POSIX 15 KL
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8.27. Libxcrypt-4.4.38
Libxcrypt 9 85 FI T3 ST o BRI, BRARILAIRE,

i T I ) - 0.1 SBU
T L 3 ) - 12 MB
8.27.1. & Libxcrypt

&R Libxerypt:

./configure —--prefix=/usr \
--enable-hashes=strong,glibc \
--enable-obsolete-api=no \
--disable-static \
--disable-failure-tokens

WIAC BRI S

--enable-hashes=strong,glibc
FIEN T2 2RI R A R R S B RTE, v T IREN, RNEEESR  Glibe
Liberypt TRELAVEISIR A,
--enable-obsolete-api=no
RERIS I APL PR, BTN T MEARIEAT AV BIA Linux RUR U IA L2,
--disable-failure-tokens
BRRBFRIAYIEE, BT E S — RS EEERNFAENY, E25T Glibc BY Linux
T IR
‘make
1247 ARG 145 2R -
‘make check
AL

‘make install ‘

R
P HE

ERFESEEM TIEAY AP BRiE, RN MIRRD G IEAV R A SRS TINBEREZIE AT, 28T,
TR AR ZE B BT 2L R By IR P R 52 ABT A 1o WHARAEDy 17 & — 2 —HEllRi
RHURERE, SCEHE LSB AN, @ HIXERE, 7PN an BRIzl

make distclean

./configure --prefix=/usr \
--enable-hashes=strong,glibc \
--enable-obsolete-api=glibc \
--disable-static \
--disable-failure-tokens

make
cp —av --remove-destination .libs/libcrypt.so.1x /usr/lib

8.27.2. Libxcrypt ARZE
LR libcrypt.so
B3
libcrypt AL R ELS PRI
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80280 ShadOW'4. 17.3
Shadow -1l &2 A RS AR T

A T IS ) 0.1 SBU
T B A3 ) 114 MB
8.28.1. ¥3% Shadow
{) H#
T WMEEL%ET  LinuxPAM, WIRI%#%ME  BLFS  shadow DU, MidEADURAAZ%:
shadow,
‘P Ve =

QSRR SR PSR Y, B E R HACE Linux-PAM, ZEZHEHEENE PAM XHF1
shadow, #JE%% libpwquality FHELE PAM #HE,

Fibzg et groups FEFMERNFMIT, KN Coreutils ZARELHEIFAIMRA, [FIFE, L
365 8.3 “Man-pages-6.12" R EERELHI T L :

sed -i 's/groups$(EXEEXT) //' src/Makefile.in

find man -name Makefile.in -exec sed -i 's/groups\.1l / /' {} \3
find man -name Makefile.in -exec sed -i 's/getspnam\.3 / /' {} \;
find man -name Makefile.in -exec sed -i 's/passwd\.5 / /' {} \3

MEHEAR crypt INZEF71%, HHLZEREESIRZH YESCRYPT HiEME SN, XWARFREKEE
i 8 NERFERY, T B B R B /var/spool/mail PN 24 il e {5 FH Y /var/mail H
Ko BN, MERIARY PATH HHER /bin I /sbin, EAEANTRZTEM /usr XN B H SRR 554

B
. ¥ /bin FI/EL /sbin FLETE PATH HEBE—L BLFS WML, Kt AE@EL bashrc
FIXRE

sed -e 's:#ENCRYPT_METHOD DES:ENCRYPT_METHOD YESCRYPT:' \
-e 's:/var/spool/mail:/var/mail:’ \
-e '/PATH=/{s@/sbin:@R3;s@/bin:@@}" \
-i etc/login.defs

%1% Shadow:

touch /usr/bin/passwd
./configure --sysconfdir=/etc \
--disable-static \

--with-{b,yes}crypt \
——without-1ibbsd \
—--with-group—name-max-length=32

WAt BT 5 S -

touch /usr/bin/passwd
FATFERIUE /usr/bin/passwd T?Tf, KN BRI B S # i w2l — LA 7 5 HUWRERFIEN
i, ZRWASEERNAERE,

--with-{b,yes}crypt
Shell *%TZﬁi}Fﬁﬂﬁﬁﬁ\ﬁiﬂﬁ, -—with-bcrypt A --with-yescrypto A1t shadow f#HH
Libxcrypt KB Berypt #1 Yescrypt FiEN BTG IRME, XERZME L TESH) SHA R4
HiEkHEZ e (Fl@ENET GPU MNBGEEIRBUIEIRZ),
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--with-group-name-max-length=32
AP #AEKREER 32 M. WEABTRERARKE MHEFEIE,
—--without-1libbsd
REfFA LFS AE & libbsd FEFR readpassphrase B%L, {#HKAENEM readpassphrase
SRR e
G LR

‘make
ZR M EAE IR,
GIZAF L

make exec_prefix=/usr install
make -C man 1install-man

8.28.2. fic& Shadow

ZEEEEHTEM, Bk, MERHEFPMH, BEMBRENIEL, PG TEMERES T

B, MRAHEERKT password shadowing RYTEAMERE, HISMERFTRARE B R AT doc/HowTo
SfE, GnERf#EH] Shadow 4%, ERHEERERIFZEHENER NEREHES, FTPEF. pop3 s/
WS #OAAT Shadow HA, #HANER, TATAHEEMH Shadow /%S,

AR P3RS )E A Shadow g, $ATRA R

‘pwconv ‘

AREN RS S A Shadow %, 47!
‘grpconv

THTFZEME Shadow H useradd HYEKIABLE., &%, useradd MERIANRIEZQIE—DHP, DAN—
MNE2FMA P ZAHERRH, BONER R, B ID (UID) #14 ID (GID) &M 1000 JFéh, IXERE, WHE
EA1E) useradd £i#sE, &M F%K%Eﬂ:#/l\ﬂﬁlﬁ"]éﬁo WRIEAREIXAE, MBELIE -g 8 -N
ZH25 useradd, BFETE/etc/login.defs B USERGROUPS_ENAB FifH, 2 useradd(8) T fi# 5 Z4H
XAF B

iiZR, ﬂﬂ]ﬁ#kakgkyké%ék DAY RelfE: /etc/default/useradd jZ#F, ??ﬁi%”lipqg§, DA R SR R e 7
B, R TNmLEE:

mkdir -p /etc/default
useradd -D --gid 999

/etc/default/useradd SR

GROUP=999
ZSHOE Jetc/group XHHEHEHNE - MES, XENE 999 BELEN --gid SHHH
ERW, A DB BN BT BT AE, 1F&, useradd 48~ EM UID 5% GID, WSRI%SH
TEEMNHTFESWHER T, EMaSEH T - MTHET. 596, WMRES—RERRE -g 280
useradd 2GRS 999 WA, EMSAELRE R IRHE — useradd: unknown GID 999,
RER PRS2 MEEE, N T IIEXFIIE L, FRATES 7.6 1 “@U@%\%E’Jiﬁﬂ%ﬂﬁ
SHE” PELHME 999 G T users 4,

CREATE_MAIL_SPOOL=yes
Z2EMES useradd NEHTH P QI S, useradd &{H1F mail NHBFE KRB, FFHE
ST 0660 AR, WREARTE useradd QB HATUA R4

‘sed -i '"/MAIL/s/yes/no/' /etc/default/useradd
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8.28.3. 1R EIRAFR XL
FHF root IEE—IMER, HPUTAF@mSIREE:

‘passwd root

8.28.4. Shadow MR
LR chage, chfn, chgpasswd, chpasswd, chsh, expiry, faillog,

LA H K
LR

EE R
chage
chfn

getsubids, gpasswd, groupadd, groupdel, groupmems, groupmod,
grpck, grpconv, grpunconv, login, logoutd, newgidmap, newgrp,
newuidmap, newusers, nologin, passwd, pwck, pwconv, pwunconv, sg
(£ newgrp BIHE#Z), su, useradd, userdel, usermod, vigr (F| vipw HJ5%
£2), AN vipw

Jetc/default #1 /usr/include/shadow

libsubid.so

SRR G RATER N - N i
MBS P 22 M EAE R

chgpasswd H Tt & E#idH %Y

chpasswd
chsh
expiry
faillog
getsubids
gpasswd
groupadd
groupdel

RERE AR AR AT
ﬁﬁ TR BIERIAESE shell
A 5 1 ORI 24 AT el o ks
ﬁﬁ THERMERHE, BEBUEMRS R ARRBIRE, P EERBIREL
MFHIE—T M 48 1D JalH
F T8 I R F A L R
PATEE AR Il Al
MR EE FIZH

groupmems JUIFH P EANTFE@PH BRSNS, EHE CHIHR RS

groupmod
grpck
grpconv

HTBS& E A2 FREL GID
BUEH S Jetc/group Rl Jetc/gshadow H5EEEM:
AR 5 188 2H S 1 i o 3 i 4 S

grpunconv R /etc/gshadow XIHFHEFT Jetc/group X, FFMIFRATHE

login
logoutd

ARG TILVFH P8R
72—/ BRI SR RV s 1 ) <7 4P R

newgidmap T I&EH a3 AR gid W

newgrp

MF RGBSR ST GID

newuidmap FHTI&EHFar =3 ARY uid B

newusers
nologin
passwd
pwck
pwconv

ﬁﬁ Ti‘tt%ﬁﬂ@ﬁﬁ?ﬁ P KA
— &M RTHIE R, BRI AT Y AR RIERIA shell
ﬁﬁ ﬂ:ﬂ&'ﬂﬁlﬁﬁ FERAH K P Y R
GBS Jete/passwd F /etc/shadow HFEEEM:
TS T8 2 A S A R I B N A RS S A
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pwunconv R /etc/shadow BT /etc/passwd Samill GRS

sg TEFH P GID WENAEA ID BN, PUTAEMS
su P HaA H P A14H 1D 3217 shell

useradd PURE ARG, BCEHTHTH P BOAME R

userdel MRS FH

usermod I FEHEETEH P HIERAR, HPARARF (UID), shell, #1464, home H&FHERE
Vigr AT EEN /etc/group 19 /etc/gshadow XA

VipW AT EEN /etc/passwd 19 /etc/shadow A

libsubid T4 P s 3R B) 1D JEREIY 2
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8.29. GCC-14.2.0

GCC At E GNU gwidefi s, HAAH C M C+ giikds,

TR ) 46 SBU (B 1+ AT )
TR 6.3 GB
8.29.1. & GCC

1E x86_64 AN, BIFIR 64 MERTBNINERIEY “lib”

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

o0
)
esac

GCC R BAE— MR H &y GCC:

mkdir -v build
cd build

%1% GCC:

.. /configure --prefix=/usr
LD=1d

-—enable-languages=c,c++
--enable-default-pie
-—enable-default-ssp
--enable-host-pie
--disable-multilib
--disable-bootstrap
--disable-fixincludes
--with-system-z1lib

GCC ZFRFEMERIRITES, HEPZHOESHEMR LI, FEE BLES T, BA T
# GCC XFHHIFMATES

— s

BRTC B IR % X -
LD=1d
RIS E A A Z AiEARE AR Binutils $24507 1d 127, AR XImiEte ERIR
Ao

--disable-fixincludes
BINEOLT, 1R GCC I, —ERF:L 2l “BE” DUt GCC A, XX TR Linux
KRRV R TRER, HMR—MREAELSE GCC GENZEE, TrIgEEHRIAE. XX
FHIE GCC ik “BE” keff
--with-system-z1lib
ZIET#1S GCC B RALER Z1ib E, AR e B Zlib 814,
""' R
PIE (RBETLRAIPUTXH) BREMEEINFEHEREMEN IR r, £EH PIE B, 74
ASLR (== [EIfn R BENLL) B2 2R ERes A TH=E, (B TrItUTEF A, BH
PIE 1§ ASLR fE/FFH T HZ=ZEMNFEIN, FRFEEHTAIHITER, DA —SE T T 4
R FEARY B B9 & E ik i B
SSP (Heitt HiBi4F) f2 CRUEAZ 7 HY YA F B AR Y EOR . 12 VA AR N Al BB S B 2 A,
BIan 7127 R IR Btk rT RERdE L, BEMHUT —Eak iy (XL RE R CE R TET
st Bkt AT EAN).
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T PRI
‘make
1, HE

FEATH, GCC WIAEMH T EE, HFZEHARKAIN R, BATEERGIFE LFS K4
iéﬁ‘?ﬁ'ﬂiiifﬁ;ﬁ I TE DL N an g -jx 248, Al DURE R RINATR ZAUN R, Hrb x FRoRAR
4t CPU #Z0EL

GCC  1Egix—EHAE AL, nlREfREE AR, 718 BRGNS RIRRHIEON ™
f%, BAITHREF TR RAIRE LRV TR A, R85 ERATR (FImRZ&HT LFS R&41) 4, BOARIEE
FREELRZERK, HFTEERGICIWTEARANZERMRE. BNATREFBR LR, KA GCC &
HEPRX LRI BIERIE, REFRIZE @R R,

‘ulimit -s -H unlimited ‘

IAERFREUE E 25 T ER = R :

sed -e '/cpython/d' -i ../gcc/testsuite/gcc.dg/plugin/plugin.exp
sed -e 's/no-pic /&-no-pie /' -i ../gcc/testsuite/gcc.target/i386/pr113689-1.c
sed -e 's/300000/(1]300000)/' -i ../libgomp/testsuite/libgomp.c—c++-common/pri109062.c
sed -e 's/{ target nonpic } //' \
-e '/GOTPCREL/d' -i ../gcc/testsuite/gcc.target/i386/fentryname3.c

DAARRFRURT P B A gice a5 3R, (H S I RS0 T = AR

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

LA fn 2 TR BN 4 SR AU 22
‘../contrib/test_summary ‘
MRBERE, KL HEEEXSE grep -A7 Summ,

Al OSSR S https://www.linuxfromscratch.org/lfs/build-logs/12.3/ #1 https://gcc.gnu.org/ml/
gec-testresults/ FIE5 SR T HEFL,

EUAI tsan MRATE 2675 3 5% LR AT RELT,

DRSNS T G, SR I A2 R P B TR R ARSI, T fTTT LA L /2 0
RO ST RSE, MRAENIALE SR LA URL $REE2: BEA R,

AL

‘make install ‘

GCC HEHEHRIE THF tester, SFEZIENSLXHHZ (MENE) B REMIIMEN, KrEHE
BN root H I FN4H

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

BE—/ FHS [N “Jrs RN ZRAIFT SR,
‘ln -svr /usr/bin/cpp /usr/lib ‘

2P EER co IX—#ARAH C fikas. 7£5 ) GCC FHEMNEAHE ce QIEINT SRR, XHEK
HF Mt 8N S5k

‘In -sv gcc.1l /usr/share/man/manl/cc.1
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O —RR IR SR, DO EERE I RN i (LTO):

1n -sfv ../../libexec/gcc/$(gcc —dumpmachine)/14.2.0/1liblto_plugin.so \
Jusr/lib/bfd-plugins/

IME R AN THBEC LA, EERE FRIRIAG I B G B EN — R E TE, ik, T T

PUEE e R A

echo 'int main(){}' > dummy.c
cc dummy.c -v -Wl,--verbose &> dummy.log
readelf -1 a.out | grep ': /1lib'

B ARNIZHBIER, &E—1Tan ISR NIZ (RFF-B NSRBI AT RET[F]) 2

[Requesting program interpreter: /lib64/1ld-1linux—x86-64.s0.2]

N EFIATAAESE A IERRY B S

grep —-E -o '"/usr/lib.x/S?crt[1lin].*succeeded' dummy.log

DA b <> R iz

/usr/lib/gcc/x86_64-pc-linux-gnu/14.2.0/../../../../lib/Scrtl.o succeeded
/usr/lib/gcc/x86_64-pc-linux-gnu/14.2.0/../../../../lib/crti.o succeeded
/usr/lib/gcc/x86_64-pc-linux-gnu/14.2.0/../../../../lib/crtn.o succeeded

PA_ B85 R AT RERE IS AL SR RS A RITIRS SN F, Z5RET Jusr/lib/gee ZJERIERA, BATRIER
HRUE, gee MIZEKFIFIE =1 crex.o XM, BEMMIZALT Jusr/tib H3H,

WA Gw A AE IERA B HRCL S

grep -B4 'A /Jusr/include' dummy.log

[ZATSIVEL il

#include <...> search starts here:
Jusr/lib/gcc/x86_64-pc-linux-gnu/14.2.0/include
/usr/local/include
/usr/lib/gcc/x86_64-pc-linux-gnu/14.2.0/1include-fixed
/usr/include

AR, DUERER=Jcdan4 /) H R TR RSATAFE, AIaEMI L EAF,
NS AR BE R AR T IERIR R R

grep 'SEARCH.*/usr/lib' dummy.log |sed 's|; |\n]|g'

ARLERLE Slinux-gnu' AYBRIR N IR, BRI AN, DL e izt :

SEARCH_DIR("/usr/x86_64-pc-linux-gnu/1lib64")
SEARCH_DIR("/usr/local/lib64")
SEARCH_DIR("/1ib64™)
SEARCH_DIR("/usr/1ib64™)
SEARCH_DIR("/usr/x86_64-pc-linux-gnu/Llib")
SEARCH_DIR("/usr/local/lib")
SEARCH_DIR("/lib")

SEARCH_DIR("/usr/lib");

£ 32 ARGt LAl Re AR H %, B4, RIEDZ 1686 Hlas BRI :

SEARCH_DIR("/usr/i686-pc-Llinux—gnu/1ib32")
SEARCH_DIR("/usr/local/lib32")
SEARCH_DIR("/1ib32")
SEARCH_DIR("/usr/1ib32")
SEARCH_DIR("/usr/i686-pc-Llinux-gnu/lib")
SEARCH_DIR("/usr/local/lib")
SEARCH_DIR("/1lib")

SEARCH_DIR("/usr/1lib");

135




Linux From Scratch - hitA 12.3-systemd-H s BHERR

ZIEHABAMEA T 1IER#RY libe:

‘grep "/lib.x/libc.so.6 " dummy.log ‘
DA A B I i -

‘attempt to open /usr/lib/libc.so.6 succeeded
BN GCC T IEfRYsh AR5

‘grep found dummy.log ‘
PAE AR N iZE Y (R FE & ES R AR nl REANH):

‘found 1d-1linux-x86-64.s0.2 at /usr/lib/ld-1inux-x86-64.s0.2

QUSRI ERAATY, BERABA R, ARG 20077 7= EHE R, B ETERER DA
PR, EREIRENRE, FHEEE, fERSAERTOARIIX BRI A A,

TEIN—YI T E REf)a, MIBRIASC PR :
‘rm -v dummy.c a.out dummy.log
aEa— M E AN ER SO

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

8.29.2. GCC WAZE
GNP ct++, cc (8l gee MIEERE), cpp, g++, gee, gee-ar, gee-nm, gee-ranlib, geov,
gcov-dump, gcov-tool, BLK Ito-dump
L libasan.{a,so}, libatomic.{a,so}, libccl.so, libgcc.a, libgcc_eh.a,

libgcce_s.so, libgcov.a, libgomp.{a,so}, libhwasan.{a,so}, libitm.{a,so},
liblsan.{a,so}, liblto_plugin.so, libquadmath.{a,so}, libssp.{a,so},
libssp_nonshared.a, libstdct++.{a,so}, libstdc++exp.a, libstdct+fs.a,
libsupc++.a, libtsan.{a,so}, LA} libubsan.{a,so}

ZASI H 3% Jusr/include/c++, /usr/lib/gce, Jusr/libexec/gce, PAK  /usr/share/
gce-14.2.0
e Z iR

ct+t CH++ gidn

cc C ZiFas

cpp C PALRESS; Swidntt B RS RY #include, #define, DANEIIFES

g+t CH++ Gnii%dn

gce C JmikeR

gee-ar ar M— PR, BEMAATHRM— M. XMMEF R TR AN
ThRE, X T BRI EIE IR U A 1E M

gce-nm nm F—MIEERE, EEGMITHRMN— MM XMEF R TR AEBERER UL
ThRE, XN TBROIARIREIE IR U A 1E M

gce-ranlib ranlib A—PREEER, BEfEMATHERII—MEMA X MEF D T IR RN
ACTIRE, X T BRI EIE IR Ui 5 A 1E o

gcov —PMEERMATE,; HT o R CAELEM R R AR

gcov-dump Bk geda #1 geno MEREHINT AR 2R TR
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gcov-tool
Ito-dump
libasan
libatomic
libccl
libgcc
libgcov
libgomp
libhwasan
Tibitm
liblsan

liblto_plugin
libgquadmath

libssp

libstdc++

libstdc++exp
libstdc++fs

libsupc++
libtsan

libubsan
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B2k geda PEREFIAT AL T B

FF#%% GCC Ja A LTO BAE s B bRk

ik e R A A R

GCC N F#FIs 7%

JoVF GDB i GCC HIRE 2

BE gee BB TN S HE

1E GCC #HE RS SNIERESIMTIN, XD ERGEESIRE P

OpenMP API ) GNU 58, T C/C++ #l Fortran M F & HLZENFE I TR
Tl Bt e RE VA 25 R

GNU HENFE

PR Tt 28 17 A

GCC 9 LTO i, Fo¥F Binutils & GCC 1£J5 i LTO WHEH H bRk
GCC VUKE R APT JE

g;a: GCC Btk PRI IheE K 7 F. —AERE, BN Glibe thigfitixee+
£

CH+ FRifE

LM C++ Contracts &
ISO/IEC TS 18822:2015 St RS
HE Cr wBIES X TR
SRR EE

RE AT NEHRGEE
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8.30. Ncurses-6.5
Ncurses B & i I R 784 Re R 0 27 R B A B R S8

A T HF LI ) 0.2 SBU
E2L YT g [F1 R 46 MB

8.30.1. &% Ncurses
MW Ncurses:

./configure --prefix=/usr
--mandir=/usr/share/man
--with-shared
--without-debug
—-without-normal
--with-cxx-shared
--enable-pc-files
--with-pkg-config-libdir=/usr/1lib/pkgconfig

WAL BRI 2 X :
--with-shared
ZIEIER Neurses ¥ C BMBUEEFF RN L=,
--without-normal
ZIRTER (R4 C R R 22 S I
--without-debug
RIS (kAR AN 22 2% F T I AT

--with-cxx-shared

ZIETUETRS Neurses K C++ GREEFH BN ILZIE, RN LA 235051 C++ g0E &,

--enable-pc-files

BB RGTE R4 pkg-config BN pe STFF
AP

‘make

ZAEANAEN, HRBEEZEZR e s T, MIAHBIALT test/ . FIBEHAHY README
ST R AN

RS ERE R XM libncursesw.so.6.5, JXAIRESBUELE A% A IR AT AR R
shell LA AR, K, FREMEMH pesToIrR MEATRE, FrEMMIEEH install a7 <2230 fF

make DESTDIR=$PWD/dest install
install -vm755 dest/usr/lib/libncursesw.so0.6.5 /usr/lib
rm -v dest/usr/lib/libncursesw.so0.6.5
sed -e 's/M#if.*XOPEN.*x$/#1if 1/' \
-1 dest/usr/include/curses.h
cp —av dest/*x /

VF 2 RE AT AT B R AR RES IR B HETE TR AR E) Neurses &, JEI AT SHEZMEEREMA, ESE
RSB PR E (ERRX BT BN so WHHER AT CERE curses. h (2 S %EFRT ABLINA
TR
for lib in ncurses form panel menu ; do

1n -sfv lib${lib}w.so /usr/lib/1lib${lib}.so

1n -sfv ${lib}w.pc Jusr/lib/pkgconfig/${1lib}.pc
done

—
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Bfa, WAERABEAEAY N TR -1curses RIE AR PR AES A 2 :

‘ln -sfv libncursesw.so /usr/lib/libcurses.so ‘

WERTFTEAE, 22 Neurses SXY:

‘cp -v -R doc -T /usr/share/doc/ncurses-6.5 ‘

" R

EIRE I A AIEAER FATHY Neurses B, KM IFVEEEA R TIEEZEIE,
SR, CHIRFREREREFAER ¥ Neurses JER “HEHIRE AR ZhioAR 5, QIR T e —
SH RIS, SEERE LSB AN, IZARIXFERIE, $ITEL N an < BRI
[Z3/NEREN

make distclean

./configure --prefix=/usr \
--with-shared \
—-—without-normal \
--without-debug \

—--without-cxx-binding \
--with-abi-version=5
make sources libs
cp -av lib/lib*.so.5%x /usr/lib

8.30.2. Ncurses IAZ

GNP captoinfo (§%#%% tic), clear, infocmp, infotocap (%827 tic), ncurseswoé-
config, reset (§4#%%| tset), tabs, tic, toe, tput, A} tset
AL libcurses.so (fF5#£$), libform.so (fF5§%#), libformw.so, libmenu.so

(7FE4582), libmenuw.so, libncurses.so (fFE5%584%), libncursesw.so,
libncurses++w.so, libpanel.so (fF555#%), LA libpanelw.so,

ZHENH % /usr/share/tabset,  /usr/share/terminfo, PAN  Jusr/share/doc/

ncurses-6.5
=R

captoinfo 1 termcap fidFEHLL terminfo filiid

clear ARATRERIS, B RR

infocmp et terminfo g

infotocap ¥ terminfo fiiAE4L N termcap filiid

ncursesw6-config {2 ncurses AL EE R

reset PAZR It BRI B B BT 0] 4R T 250

tabs TE BRI B LU 1l R 7

tic Terminfo £% Hiffiidsmi%es, ¥ terminfo X MIFARSHS R ENIE N ncurses &

FREFEERN HFIRS R [terminfo XS EKRIRIITHAERE B, ]

toe FIH A TR 45 N SRR AU = EAFRAIHTA

tput E;hell A] DA 2 umtE S TRE; ol AR B e gliahm, SERETEK
s

tset Al DA T 914G 240

libncursesw fgﬁﬁffggﬁﬁﬁigijiQiééﬁpgi%%ffftﬁifﬁjizkﬁgEﬁé&; {65 FH X 5 bR £ ) SR 451 - 22

21T make menuconfig i R H 5%
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libncurses++w BEZRMEPEMER C++ IBEHE
libformw B SR B BRIEY
Libmenuw 5 S E S R AL
libpanelw BB S THI A ) R R
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80310 Sed-409
Sed FAELALE — A gwEHE %o

A TR LI ) 0.3 SBU

ey sl R 30 MB
8.31.1. &% Sed

WS 9w1% Sed:
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‘./configure —--prefix=/usr

FmiE iz, FHAER HTML SCR:

make
make html

BT A AR S 14551 -

chown -R tester .
su tester -c "PATH=$PATH make check"

AR S H SRS

make install

install -d -m755 /usr/share/doc/sed-4.9
install -m644 doc/sed.html /usr/share/doc/sed-4.9

8.31.2. Sed HAA

G sed

ZHENH % /usr/share/doc/sed-4.9
A EfER

sed —IRMELIERIELAR SIS
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Psmisc AL S TR IEEIB THUERR S B IR P,

A T AA IS ) A% 0.1 SBU
ey sl R 6.7 MB

8.32.1. &% Psmisc
£ YwI% Psmisc:

‘./configure —--prefix=/usr

P PRI

‘make

EREBITIMIAEN, T2

‘make check

ZARZE L

‘make install

8.32.2. Psmisc HIAZA

AT fuser, killall, peekfd, prtstat, pslog, pstree, B} pstree.x11 (8] pstree [
FEZ)
I EiEiA
fuser W S5 4 E S B R R S HERE 1D (PID)
killall RARAFRERR, BERFEIBTAEmPINERLEES
peekfd RIELAE PID, BE IE1EIB/ TR S IRRT
prtstat FTENREA RIS B
pslog AR S R B H R R
pstree DA RS A Y (R AR 12T RO BERR

pstree.x11 R 7 fEIRHATERH P HAIASL, F1 pstreetd]
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8.33. Gettext-0.24

Gettext WAFEUSEIMEMARE TE, ENTCHRFERIERN A NLS (AMiES 3R ke, iy
ITRERS DA A HOTE 5 4 TH R

i TR I ) - 1.7 SBU

o B ) 290 MB
8.33.1. &3 Gettext

YR IE Gettext:

./configure --prefix=/usr \

--disable-static \
--docdir=/usr/share/doc/gettext-0.24

IR IZ AT :

‘make

BT A< DA A 1345

‘make check

TARZE L

make install
chmod -v 0755 /usr/lib/preloadable_1libintl.so

8.33.2. Gettext AR

TR

M
M H >

K
i

K

[EE 23U
autopoint
envsubst
gettext
gettext.sh
gettextize
msgattrib
msgcat
msgcmp
msgcomm
msgconv
msgen
msgexec

autopoint, envsubst, gettext, gettext.sh, gettextize, msgattrib, msgcat,
msgcmp, msgcomm, msgconv, msgen, msgexec, msgfilter, msgfmt,
msggrep, msginit, msgmerge, msgunfmt, msguniq, ngettext, recode-
sr-latin, BAJ xgettext

libasprintf.so, libgettextlib.so, libgettextpo.so, libgettextsrc.so,
libtextstyle.so, EL& preloadable_libintl.so

/usr/lib/gettext, /usr/share/doc/gettext-0.24, /usr/share/gettext, DAK /
usr/share/gettext-0.24

KebriE Gettext TYZRIE XS HllZITR AR £

i shell A FRFER IR L &

WA EIREE HRPARIE, KEESTHEMERAPRES
FEHT gettext {9 shell FEUE

KB bRE Gettext SXIFERIZIFAFETUZ H R, PUFAEFRMEIZER T
RYEE MO IERIE H S AE R, sBSox LR M
ERIFEIATER . po XM

FEZFAS Lpo S, DAMGEENTR G ERSMHFR msgid FAEHES
HRHAENZA po HIIAHIHE

KR H s — M R YD

O R B SRR I SR

X H SRR AT A B TS
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msgfilter
msgfmt
msggrep
msginit
msgmerge
msgunfmt
msguniq
ngettext
recode-sr-latin
xgettext
libasprintf

libgettextlib
libgettextpo

libgettextsrc
libtextstyle
preloadable_1libintl
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X H SRR AT A R N A I D8 A%

ARIEHN I H O —HHITHE B 3¢

FRHEEIE H P TR TLECA R, BB T4 e IR SRR E
O — Y . po XHF, PARI PN EIEATIRLHITER

R R Al SR & R — S

e g —HEHTHE H SR, AR AR SO
REREHIE H SR EE IR

SRR TETA 2 T R SO TH B B BETE R
REZEIRYENETE SO M RPN AL T 4°F

MEE RS SR AT B E, DA AR 0RO IR AR

B autosprintf 2K, 1§ C bl FRFE C++ BFTREKS
<string> FHFHFI <iostream> i —itLf#i H

WELET Gettext BFHN AR TR, HRZIT AHEEAMREREH

HT 5 . po XL HER; XNETE Gettext KITHIMRERRT (W
msgcomm, msgemp, msgattrib, DA% msgen) RE & BRI A

WELET Gettext BFHN AR TR, HRZIT AHEEAMREREH
AR E

— DA H LD_PRELOAD Fiin#ZaYZE, EFEB) tibintl ICRARENEDY
HE
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80340 Bison-308.2
Bison A H Z1BE S es 4 mlias.

A TR LI ) 2.1 SBU
ey sl R 62 MB

8.34.1. &3k Bison
YW1 Bison:

‘ ./configure --prefix=/usr --docdir=/usr/share/doc/bison-3.8.2 ‘

TIEALA G LR CTR
‘ make ‘
12174 AR 1645 5 -
‘ make check ‘
TR

‘make install ‘

8.34.2. Bison WAZ

LRI bison #l yacc

LR liby.a

ZHENH % /usr/share/bison
P

bison HRF—HHN], QE—MHFITXAXHEHIREF; Bison =& Yacc (Yet Another
Compiler Compiler) B

yacc  bison fJ—PEEESR, WARLEIRIEH yace midE bison MARF#H, TV bison KRN -
y JETR

liby Yacc FEHES Yace BN yyerror fl main BREELH; EHAZIEEH, H POSIX FHEE
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8.35. Grep-3.11
Grep BAF O SECEN A TIRRINEER

A TR LI ) 0.4 SBU
ey sl R 39 MB
8.35.1. &% Grep

B, BEREM egrep # fgrep WAVE S, B FE—ERATNELN:

‘sed -i "s/echo/#echo/" src/egrep.sh

YR Grep:

‘./configure -—-prefix=/usr

T2 C LR

‘make ‘
12172 A w1545 2R -

‘make check ‘

LARZEAT L

‘make install ‘

8.35.2. Grep AR
LI egrep, fgrep, MUK grep

AR
egrep FTENSEEFRFERILENIT, EFH, M grep -EREBE
fgrep fTENSEEFFFRILENTT, EFFH, i grep -F & E
grep  TENSGEAIENRIAAILACHITT
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8.36. Bash-5.2.37

Bash - ff2% Bourne-Again Shell,

& LA I ) - 1.4 SBU
T LR A3 ) - 53 MB
8.36.1. &% Bash
%1% Bash:
./configure —--prefix=/usr \
--without-bash-malloc \

—--with-installed-readline \
--docdir=/usr/share/doc/bash-5.2.37

WA B DR 5 3

--with-installed-readline

ZIETEF Bash (FHRGHEALLEEN readline E, TMAEE HCEM readline iiAs,

PRI

‘make
MRFBITIMNAES, ERkE xR Ga”
T HERIFITINR, #LR tester P AT AT AJRACES H

‘chown -R tester . ‘
ZEMHEIMR BRSO AR root P S 01181T, HIZH P S0 FRIER APTZER & um A
o NTEBX—5M, HH Expect AM—1HHIIZE R, FFPA tester P B 11a T

su -s /Jusr/bin/expect tester << "EOF"
set timeout -1

spawn make tests

expect eof

lassign [wait] _ _ _ value

exit $value

EOF

INAE G diff A A s A U2 S AR, diff RIEAE S (BL < F > I13k) #ERiA
K, BRAFATHEIR R AT DURIX ARSI ZE. ERI—I4N run-builtins BUMAE —LE216 E RS L
FIRESRIC, LA i i L O 28 — AT RO U AE AR

TR

‘make install ‘

PATHEwIERT bash #2/7 (S BT IEAERI TRIARA) -

‘exec Jusr/bin/bash --login ‘

8.36.2. Bash BIRE

RN bash, bashbug, DA} sh (£ bash HJ8%#2)
ZAENH % /usr/include/bash, /usr/lib/bash, i1 /usr/share/doc/bash-5.2.37
P
bash —ANAF RN G RRERS, BRI Ta RN a2 T T 2R RIS i, XL
15 E BN ARR TR
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bashbug — shell JilA, FHTH B ZIRE TR AARERS R S X T bash B bug ik &
sh —MaEA bash BFPRITTS4EE; 4D sh a2iafTh, bash {ERTREHIF; sh By 5E
ARA, DARF& POSIX bRt
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8.37. Libtool-2.5.4

Libtool # & GNU @A ESCRIIIA, eIt —8 rIBErRO, PIRAIL=ERER,

A TR LI ) 0.6 SBU
ey sl R 44 MB

8.37.1. &% Libtool
A 9W1% Libtool:

‘./configure —--prefix=/usr

TIEALA G LR CTR

‘make
12174 AR 1645 5 -

‘make check ‘
TR

‘make install ‘

IR e FH B A 2 -
rm -fv /usr/lib/libltdl.a |

8.37.2. Libtool AR

GNP libtool #1 libtoolize

AL libltdl.so

ZEENH % /usr/include/libltd] 1 /usr/share/libtool
R

libtool PR F A& SO A S R R SS

libtoolize TRA BN libtool SZHFAIFRIE 7T 15

1ibltdl Rk s FH B A N2 ZE I ] GEIB 21 iY 75 T R
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8.38. GDBM-1.24

GDBM A& GNU HdEfEes, e MEM Ty RGN BdE ER L%, TREELIThriER
UNIX dbm, %R TAMERER, T B RMIRIBEIRE,  DUSEREEFN B Befm 1 R

T HR N ) A% 0.1 SBU

T S ) 13 MB
8.38.1. ®¥ix GDBM

Y% GDBM:

./configure --prefix=/usr \

--disable-static \
--enable-1libgdbm-compat

MC BRI 5 3 :

--enable-1libgdbm-compat

LTS A libgdbm FEAMERNEE, LFS ZAMI—SR 4R EZERANZRX DBM 72+,
IR
‘make
BT AR 45 2R -
‘make check
GISZHMR

‘make install ‘

8.38.2. GDBM BWAZ

LAY gdbm_dump, gdbm_load, AN gdbmtool
LR libgdbm.so Al libgdbm_compat.so
R R
gdbm_dump ¥ GDBM £ # i 2 ~ f:
gdbm_load MEEE S B GDBM £ %
gdbmtool MFIER GDBM £ %
libgdbm 5 T B R BE 2 A R AL

libgdbm_compat A EE DBM KEI 3 &
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8.39. Gperf-3.1

Gperf tRIE—ZHEE(E, ERGEREAEREL
i TR I ) - A% 0.1 SBU
T3 ) 6.1 MB
8.39.1. 3 Gperf
MBI Gperf:
‘./configure --prefix=/usr --docdir=/usr/share/doc/gperf-3.1
IR
‘make ‘
ERIFERHITZ NN (4§ IETHERT 1) S SENAKLM, AT AT a2 g 15 R -
‘make -j1 check ‘
GIZRFEL:

‘make install ‘

8.39.2. Gperf AR

LR gperf
ZHENH % Jusr/share/doc/gperf-3.1

B3
gperf MREHELR G 2E SRS PREL

151



Linux From Scratch - hitA 12.3-systemd-H s BHERR

80400 Expat-20604
Expat #8608 H T XML XY miR) C 188 E.

Tl TR LI ) 0.1 SBU

T R ) 14 MB
8.40.1. &3 Expat

R SIF Expat:

./configure --prefix=/usr \

--disable-static \
--docdir=/usr/share/doc/expat-2.6.4

P PRI :

‘make

BT A DA 14551 -

‘make check

ZARZE ML

‘make install

GHARTRE, RSS!

‘install -v -m644 doc/*.{html,css} /usr/share/doc/expat-2.6.4

8.40.2. Expat IAA

GNP xmlwf

L libexpat.so

S H 5% Jusr/share/doc/expat-2.6.4
AEER

xmlwf TR XML XS RFIER IS T A
libexpat BLE AT XML SCRSHY APT BRi%K
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Inetutils AEEZEARMLEET,

i TR N ). 0.2 SBU
T B R 23 W) 35 MB

8.41.1. &% Inetutils
B, Sz gee-14.1 BUE TR AR :

'sed -i 's/def HAVE_TERMCAP_TGETENT/ 1/' telnet/telnet.c
W YWI%E Inetutils:

./configure —--prefix=/usr
-=-bindir=/usr/bin
--localstatedir=/var
--disable-logger
--disable-whois
--disable-rcp
--disable-rexec
--disable-rlogin
--disable-rsh
--disable-servers

—

WL BRI 5 X :
--disable-logger

ZIRI Ik Inetutils %%E logger 12/%, EMAAS AT RRG HESFIPETPLIBHEE, XEA
7T, WA Util-linux SZ2EFEFHRA,

--disable-whois
IR (B PR whois 2%, BLFS FtHE — D8R whois 2 i,

-—disable-rx
XA R, HTZ2RE, AT, e HREErNIhRErT Al BLFS
F M openssh A,

-—disable-servers
ZIETE A Inetutils RAEEEHE TMEIRSET, ENMTEEARR LFS R EE 2~ E1E/,
Hrp—SRESEFMNAR LA % e, REEENMEIMNEHA RN R Z 2N, BEER
&, NTHEPFZIRGSIER, #REHEIFE TR,
IR
‘make
1217 DA w45 2R «
‘make check
GIZHM AL
‘make install ‘
K MEFRINEIERIALE

‘mv -v /usr/{,s}bin/ifconfig

8.41.2. Inetutils HRZA

GNP dnsdomainname, ftp, ifconfig, hostname, ping, ping6, talk, telnet,
tftp, PAK traceroute
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fa Ehai
dnsdomainname Z/R&SH DNS 844
ftp XL MR
hostname e & B E FHAAHR
ifconfig BRSO
ping R IR ] 238 SRR G4 o e 7 P s
ping6 FT IPv6 M5 H) ping hfAs
talk F TR AR PR
telnet TELNET Wl Y210
tftp fal AL R
traceroute IBERIEREER O NE TAER ENLRIM L LS — B ENERE, B EbsE g pkEL

(ZES)
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8.42. Less-668

Less SAFRAE— N IAXHER R,
T HR N ) A% 0.1 SBU
T S ) 14 MB
8.42.1. ®3= Less
W YRIE Less:
_./configure --prefix=/usr --sysconfdir=/etc
HC BRI 5 X

--sysconfdir=/etc

RIS IRIZR B AR RITTE Jetc EHRACE XM
IR
‘make ‘
B T2 AT Gw 45 R -
‘make check ‘
GISZHMR

‘make install ‘

8.42.2. Less WAZA

AT less, lessecho, PAK lesskey
AR
less — MU EERE ST, CORAEXHNNE, HSH P DU TR, EERTERT

B, EREIARIC
lessecho A TRIFITFHR, Bl Unix REG x4y * #1 2
lesskey ~ HTHEE less HUTZHELNE
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8.43. Perl-5.40.1

Perl SRAFEE S HIIRRERIE S,
1.3 SBU
245 MB

A HH IR
TR 3

8.43.1. &L Perl

ZRRAH Perl £2#9%E Compress::Raw::ZLib 1 Compress::Raw::BZip2 i, EKINEH F Perl &f#
RNERRTRERSBEIAR R EA], PITA a4, 15 Perl (EH ELZREIRS EHVE:
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export BUILD_ZLIB=False
export BUILD_BZIP2=0

N T REB e 2] Perl RYIRE

IR

) PIANRY

AIDMERL R FiEkR “-des” 1R, FHFahaty@izi it Erysy

Xo B, EREMMH MHAHmS, PMEH Perl HaGMAERIME:

sh Configure -des

prefix=/usr

vendorprefix=/usr
privlib=/usr/lib/perl15/5.40/core_perl
archlib=/usr/lib/per15/5.40/core_perl
sitelib=/usr/lib/perl15/5.40/site_perl
sitearch=/usr/lib/perl5/5.40/site_perl
vendorlib=/usr/lib/perl15/5.40/vendor_perl
vendorarch=/usr/1lib/per15/5.40/vendor_perl
manldir=/usr/share/man/manl
man3dir=/usr/share/man/man3
pager="/usr/bin/less -isR"

useshrplib
usethreads

\

P i i i

B PR E R 5 S
-D pager="/usr/bin/less -isR"
IXERUE IR B tess XHHIHE T3 01, TAZEEH more,

-D manldir=/usr/share/man/manl -D man3dir=/usr/share/man/man3

HT Groff ik %%, Configure S8 Perl FIFMIL, XESHEE ZIXNBIMT N,

-D usethreads

P A LR SR Perl,

I PR IZ R :

‘make

1217 a2 DA 145 3R -

‘TEST_JOBS=$(nproc) make test_harness

TR, B A R

make install

unset BUILD_ZLIB BUILD_BZIP2

8.43.2. Perl AR

RN

corelist, cpan, enc2xs, encguess, h2ph, h2xs, instmodsh, json_pp,
libnetcfg, perl, perl5.40.1 (&7 perl WIREEERZ), perlbug, perldoc,
perlivp, perlthanks (¥5[A perlbug AUHETEE), piconv, pl2pm, pod2html,
pod2man, pod2text, pod2usage, podchecker, podselect, prove, ptar,
ptardiff, ptargrep, shasum, splain, xsubpp, A zipdetails

Rz, TTIEEXEEHAIH

/usr/lib/perl5
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R R
corelist
cpan
enc2xs
encguess
h2ph
h2xs
instmodsh
json_pp
libnetcfg
perl
perl5.40.1
perlbug
perldoc
perlivp
perlthanks
piconv
pl2pm
pod2html
pod2man
pod2text
pod2usage

podchecker

podselect
prove
ptar
ptardiff
ptargrep
shasum
splain
xsubpp
zipdetails
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Module::CoreList Fr 41T Rl

B a7 Perl & HREM 4% (CPAN) &R H.

M Unicode RPN EY Tl Zrbd KA Encode BEHER Y Perl §7 &
JE I — L AR Jmbd g =X

¥ .n C KRR . ph Perl ket

¥ .n C ke Perl ¥

T 522547 1) Perl LT shell AN ; AT DAMNZEEGF AL LG R 45 B
TEREE i N i A =X TR (L 200

Al DA THRCE 1ibnet Perl fth

H CIES. sed. awk Ml sh ERFRHES SN —T L ETIXIES
e perl FITEEERE

T AIERT Perl 8(# B IR bug i, FHAMBHRIEELN]
TRERIE Perl 22245 H R EEA Perl IR —TT pod #&3HY
Perl ZHERIER; © ] A THIIA Perl F1'E 0 E#T 2225 E /i
T4 & %% Perl TR HHESHE

FRrmLEHLEs iconv 1Y Perl iRk

—MHTR Perld . pt SRR Perl5 . pm BERATHIRE T H

¥ pod #AH AN HTML #8328

¥ pod FEFAR IR *roff A

¥ pod BdEEA kg XLAT ASCIT SCA

SRR A pod TR R 77 1A B

K# pod A8 SRS SCHFVIETE

TR pod XALHHIHEE BT

FTi217fH Test::Harness FHLA I

— Perl Zn5 KA tar HIFRT

— R R RS B RIAR L 4R A Y Per] 2/

—ME tar BEF I HFNE L TECUTELR Perl f2/7

FTENEAG A SHA F56HN

YT Perl HYsEMHITEIEAE SIS W

¥ Perl XS REGHHN C UG

TR Zip SN BRI R TE (S R
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8.44. XML::Parser-2.47

XML::Parser &5 James Clark B9 XML fi##r2§ Expat i Perl £,

A T AA IS ) A% 0.1 SBU
ey sl R 2.4 MB

8.44.1. &3E XML::Parser
W91 XML::Parser:
‘perl Makefile.PL

TIEALA G LR CTR

‘make ‘
BT AR Gw 45 2R

‘make test ‘
TR

‘make install ‘

8.44.2. XML::Parser INZE
grg i) 8 Expat.so
fa Z A
Expat  $2fit Expat (Y Perl £
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80450 I ntlt00l-0.5 1 00
Intltool &/ MIFARS SCAFFhH B AT B4 B AV E Pk T B

A T AA IS ) A% 0.1 SBU
ey sl R 1.5 MB
8.45.1. &% Intltool

BB E W perl-5.22 N EHTHUR SEHIE
‘sed =i 's:\\\${:\\\$\\{:' intltool-update.in
> IR

EmEEARIENFRERB T REBRFL, & LERIEREE, ERHRERERS \${ KRS
ZHMEI— Rk, 52\,

9w Intltool:

‘./configure -—prefix=/usr

i I% L
‘make

2172 AN 13 45 51
‘make check

ZARIZE AT

make +install
install -v -Dm644 doc/I18N-HOWTO /usr/share/doc/intltool-0.51.0/I18N-HOWTO

8.45.2. Intltool WAZE

LI intltool-extract, intltool-merge, intltool-prepare, intltool-update, A}
intltoolize
ZASI H 3% Jusr/share/doc/intltool-0.51.0 1 /usr/share/intltool
R R
intltoolize e AR intltool

intltool-extract AT gettext S2EUY LS
intltool-merge KRR LT T 5 & 9 Z AU s A
intltool-prepare FEHT pot SXHFHRE e TREIE S-S I
intltool-update FEHT po SR EATTREI S A I
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8.46. Autoconf-2.72
Autoconf B S A4 AR AE H BNEC B shell IR
i TR I ) - A 0.1 SBU (- AR E2H2Y 0.4 SBU)
T 2 I A ] 25 MB
8.46.1. ®3% Autoconf
A YWI% Autocont:
‘./configure —--prefix=/usr ‘
IR
‘make

2172 DA 1245 R«
‘make check
TR

‘make install ‘

8.46.2. Autoconf BIRNE

G autoconf, autoheader, autom4te, autoreconf, autoscan, autoupdate, XA
M ifnames
ZASI H 3% /usr/share/autoconf
fa Z ik

autoconf A AL ERAFRS L, HHEIEH T 2828 Unix 241 shell HIA; Er=4mA
] DIHNZIBTT — IBITENIAFEE autoconf 2+

autoheader — & C #define WALHETE AU, DAALED B IA ([ AR

automd4te M4 AR BTS2

autoreconf £ autoconf F automake AR AZIMN, FHIRIERHIET B3NET
autoconf, autoheader. aclocal. automake. gettextize, D\f& libtoolize, A
(RN

autoscan BB P VAl configure.in - XXIF; ERE HRMARITRARS SO, EHAHR
Hj_‘ﬁ&ﬁ@izﬁaﬂfﬁﬂ%ﬁ, WNEtlE— configure.scan ji##, YE R R IR 46
configure.in}iﬁ?

autoupdate  {BX configure.in X, FHHALHHY autoconf 4K NHTE %

ifnames WHH P NS configure.in; BITENRMFEE C TSR SEMAHEEA
HIFFEFRIRRT [AISR— MRS e e —E N BE N, 2885 ] AR BhifE
configure FEIHTIRLEMIA, EHZHFE autoscan AERAY configure.in HHE MY
R, ]
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8.47. Automake-1.17
Automake B8 H B4 K Makefile, AR Autoconf — @ FH AR

A N ) A2 0.1 SBU (I A EI N2 1.1 SBU)
T3 ) 121 MB

8.47.1. ¥ Automake
& %WIE Automake:

‘./configure —--prefix=/usr --docdir=/usr/share/doc/automake-1.17
IR

‘make

TR AERRIINAE, (RPN FATES RER & ILORE, RERSHIEHE CPU BB, FiALL
NG SR

‘make -j$(($(nproc)>42?2$(nproc):4)) check ‘
MRAHELHMARE CPU L, ¥ $((...)) BlmEMHNZHE CPU 2L,
GIEZH MR

‘make install ‘

8.47.2. Automake BIRE

G aclocal, aclocal-1.17 (5 aclocal HWEiSEH%), automake, DIK
automake-1.17 (5 automake B AE§ERE)

R H Jusr/share/aclocal-1.17, /usr/share/automake-1.17, PA Sz /usr/share/doc/
automake-1.17

fa Ehai

aclocal *Eﬁ%configure.inji#FVﬂ2§ﬁiﬁiaclocal.m4

aclocal-1.17 e aclocal FREFER;

automake —MMEYE Makefile.am XF, BB Makefile.in XFRITE [T QIR

HFHIPTE Makefile.in XM, TETNZEHRIBITIZERF. BB configure.in X
fE, RENGPNIERB Makefile.am SXFE, FHARK MY Makefile.in XH, ]

automake-1.17 {5 automake AYRHEEERE
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8.48. OpenSSL-3.4.1

OpenSSL B S YA E B B, E B TR M e ft =2 a6e, Hilan
OpenSSH, HTHRHFFEFA Web X% 8% (BAVG ] HTTPS ¥ 55).

A N ) 1.8 SBU
R0 dsnd TR 920 MB

8.48.1. &¥= OpenSSL
&R OpenSSL:

./config —--prefix=/usr
--openssldir=/etc/ssl \

--libdir=1ib \

shared \

zlib-dynamic
I

‘make
174 AN 1545 5
‘HARNESS_JOBS=$(nproc) make test ‘

— i~ 30-test_afalg.t FIMRLEIS ARG H CONFIG_CRYPTO_USER_API_SKCIPHER, BRAS/H FALA]
ffit AES-CBC HEFUINEESIMAEDT (BI40, CONFIG_CRYPTO_AES 1 CONFIG_CRYPTO_CBC HIAHE, H#&
CONFIG_CRYPTO_AES_NI_INTEL — Y[R CPU X#f AES-NI), RIZMIAKNGL, A] AL 22 E,

AL

sed -1 "/INSTALL_LIBS/s/libcrypto.a libssl.a//' Makefile
make MANSUFFIX=ssl install

ReRRA S ERINEISO B k4,  DARE AR R AR —2

‘mv -v /usr/share/doc/openssl /usr/share/doc/openssl-3.4.1

QIRTTREAE, 23— LRI SRS

‘cp -vfr doc/*x /usr/share/doc/openssl-3.4.1

""' R
—H¥hRkAY  OpenSSL  #&AH, HEHMSALZEMEHEE, #NIZEH  OpenSSL, M
OpenSSL 3.0.0 #, OpenSSL HIMRASHH ERAS KRAS BT S, FRASHFA
IR EFERIE APT 5 ABI HIFEEM, BT LFS HLEH= KHNEETHIEERER
11bcrypto.sol€2%§'libssl.so Hgﬁk#FfQ, A2 2 TR G ERRA SR,
%Lﬁ TR SRR NN ER), IEEIBITHRET. WS 8.2.17 W “ALkin@” HHIH
9%2"\‘ ao

8.48.2. OpenSSL BIRA

IR c_rehash 1 openssl
LR libcrypto.so # libssl.so
I H 3 /etc/ssl, /[usr/include/openssl, /usr/lib/engines PAA /usr/share/doc/

openssl-3.4.1
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B3

c_rehash
openssl

libcrypto.so

libssl.so
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— Perl A, Hi—MERPHIE XM, HRMENINF SR, SR 0N
MR SHHIEYIE, c_rehash E5FH, WiZf#H openssl rehash i E

— NI T E, AT M shell i OpenSSLAERD: BRI —Le B a0 22 bR 4L, "B AT DA
YT openssl(1) #ERMIFL IhAE

SEEIARIE  Internet FREM T2 BB PEE, RERBERRS Y OpenSSL HY
SSL. TLS #1 S/MIME SCERfEA, #7553 OpenSSH. OpenPGP, DA HAth#
T hR e

LEUEHIEZ 42 (TLS v1) Pl BREtTEER API, X APT fSZRIAT BATE ssl(7)
FRE 5]
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8.49. Elfutils-0.192 d8y Libelf
Libelf J&— MM BLF (RTHTRIATRERER 2) S22,

A TR LI ) 0.3 SBU
ey sl R 135 MB
8.49.1. ¥ Libelf

Libelf /2 elfutils-0.192 #®AELA—ER5r 1G] elfutils-0.192.tar.bz2 {ENTRARS €L,
IR Libelf:

./configure --prefix=/usr \
--disable-debuginfod \
--enable-1libdebuginfod=dummy

I PRI AT

‘make

B T a2 LA 145 2R

‘make check

H7Zz%E Libelf:

make -C libelf -Hinstall
install -vm644 config/libelf.pc /usr/lib/pkgconfig
rm /usr/lib/libelf.a

8.49.2. Libelf AR

R libelf.so
ZASI H 3% Jusr/include/elfutils
2R

libelf.so  HEAHE ELF BHEr 2R APT %k
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80500 Li bffi-3 0407
Libffi JERME—DAIBENERREE D, HTAMEARREEREG, X EF s TR EmSE
TR ORI R
FFI /& Foreign Function Interface (B85 5 HM#EHE L) M4EE, FFI LR REAMHEIE S WE R

VR EMIES WS NIRRT, R, Libffi 9 Perl 5 Python SRR LA C 8¢ C++ MG HH=E
T REFRIRES.

A TR LI ) 1.7 SBU
ey sl TR 11 MB
8.50.1. 3% Libffi

‘P R
1 GMP 2180, Libffi TEAGEEN SRR E T 4aie I, R EE NS — & T EY Iz
%ﬁéﬁ, ﬁ%%?--with—gcc-arch=B@E%iﬁﬂﬁ@k?ﬂﬁﬂ_‘é?ifﬁ%tﬂﬂ@(ZP[I§%ﬁégzﬂﬂﬁg§i4\5g$@4§ Ko 73
), FrEREER] ioffi AR Rl REfl & IHETE S =7
& YR1F Libfh:
./configure --prefix=/usr \
--disable-static \
--with-gcc-arch=native
He BRI 75 X :
--with-gcc-arch=native
RIE gecc NYFTRGHITIA, WERANMEMIZET, WERAIIGMRGZEN, RIREEMIERA
RS, WRZRA R MNARFAE I ZHE LSRRGSR AT, FEMHERARRZEGE
MZIETSEUE, R TAERAERMIEE, SMH geec FMHHRALRIAT x86 LTI,

I PR IZ AT :

‘make
BT ARG e 45
‘make check
TEL

‘make install
8.50.2. Libffi IRZAE
CHEPE: libffi.so

EEER
Libffi  EEESIES REUED API B
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8.51. Python-3.13.2

Python 3 AFELELE Python FFEIREE, A THIANREE, WMEHA, NAKEREFETFER, 5%
FHIT R eI, Python 2 — R ENIES,

A TR IS ) 2.1 SBU

T R A3 ) 501 MB

8.51.1. &£ Python 3
& YRIE Python:

./configure --prefix=/usr \
--enable-shared \
--with-system-expat \
--enable-optimizations

WL EEDR & X :
--with-system-expat
ZIRTC PR RA C A LEER Expat,
--enable-optimizations
ZIETE AT, (HZHEFEN BRI R, BRI ERERS; ERRRLE R FisfTIis,
FHAE I SE RO B A R A TR RE

P PR IZ AT

‘make

ER— LM/ R R ATRERINS, FINRFEZMIAGFER, BITAENF, H2EED 58I
INART R K I AT RIBR IS 2 79

' make test TESTOPTS="--timeout 120" |

XN TRIBRIRSE, ERIReFRZNEEIZATIN BRG], 1SBU (@I {HED CPU Oy S —1hY Binutils
M) —MRBR BRI, —EMIHAREE, KA ES = BaEiaf T RBENR, anRE I
KIS EFTIaf TR RESIE, WINIZRHEAMOVIERET., ER—TA test_ssl BYMIALE chroot PR
R,

AL

‘make install ‘

FEARBH, TAILL root A EM, M pip3 <, NFAEMFA LS Python 3 BRI, iXH
Python JFRFRIEBAR: MATANMIZRIX S 222 B B RIAE, sE AR EERH (R,
Uz P B 03T pip3 i), HEEH root P BT pip3 e, EMlliE TTESER.
XTI FEEEN TR RS SRR (W1 dpkg) M5, LFS A RGAEHEE, FIUAFEERXD
A, 558, pip3 £iB1TH, SKMETKEIRA, BT LFS chroot INEHRAECE AT, pip3
TEREEEHRAR, et —REEER.

16515 LFS KRG E M4 iE e, NSt —FARESER, P A PyPLERMAERY, ety
) wheel PEZEEHT pip3 (WERAHEHFHIRA), HEXNT LFS, FTIA pip3 & Python 3 AJ—H#f
57, WA AR T, B, ERTCAERN wheel B RERMIER: MIFEABAE Linux
R, Wi, MIZZWEKT pip3 MikANE S, MRENMIFIXEES, rJDPUTA T2, QIEH
B, DABE IR X

cat > /etc/pip.conf << EOF

[global]

root-user-action = dignore

disable-pip-version-check = true
EOF
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B

f£ LFS 1 BLFS W, BAEFEH pip3 mPMEM%ZEE Python #k, EEEMHFHHRY
pip3 install @& ILLA root H7181T (FRAFIXFZ AN Python BIUAEHFITLEE), DA
3’5{0;; P 8411217 pip3 install @i Al REELUER T/E, HEXSSHEMA Ik R2 s
AR,

pip3 install & HEEHr 2 O AL i, WIRFZEH pip3 install anS A (6
i, M meson-0.61.3 FAZ%| meson-0.62.0), NWIFBELEMIITHIMAN --upgrade £, WHE
HTRARE, WSFRERRE B, BERLEE N EZENRA, FEEMITHMA -
-force-reinstall --no-deps IETH,

QRTEIE, 2P 2RSS

install

tar --s
--n
--n
-C
-XV

-v -dm755 /usr/share/doc/python-3.13.2/html

trip-components=1 \

o-same-owner \
o-same-permissions \
/usr/share/doc/python-3.13.2/html \
f ../python-3.13.2-docs-html.tar.bz2

P EE e TR e

same-owner FH --no-same-permissions

no-
CRUEZZZE R SCIA IEFRRY A B ABRE, A0, tar SORE I & (R T H P R A B FIAL
PRAZE
8.51.2. Python 3 HIAZE
LI 2to03, idle3, pip3, pydoc3, python3, BAK python3-config
LR libpython3.13.so 1 libpython3.so
I H Jusr/include/python3.13,  /usr/lib/python3  PAK  /usr/share/doc/
python-3.13.2
e iR
2to3 £ Python /%, BHX Python 2.x RN EHIT—RINEIE, HHRKEIEN
Python 3.x JR{RS
idle3 —DNEEEIAR, JE3%E: Python IEEM GUI SUAYfEAS, ZIBATIXNIIA, 07
Python ZfiZ%E Tk, MMit4%E Tkinter Python &,
pip3 Python fu2z3E8s, AR pip LK EH Python B A6 H s H At H I,

pydoc3 & Python X#4T A
python3 J2 Python HUf#R:EE, Python Z—FEREMERY. REK. HANZNEFRINES
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80520 Flit-Core-301100
Flit-core /2 Flit (—/H T #AY Python BEHAYFTH T H) A T RATIR TR Y ZH 1,

TP R T %] 0.1 SBU
R0 dsnd R 1.0 MB
8.52.1. &= Flit-Core
My iz R R
‘pip3 wheel -w dist -—-no-cache-dir --no-build-isolation -—-no-deps $PWD
AL

‘pip3 install --no-index --find-links dist flit_core
pip3 BLE R a7 S X :

wheel

Zan SR LR wheel 5%,
-w dist

fe/R pip BAELE wheel BB A dist H3,
--no-cache-dir

Bii ik pip KA wheel EHIZ] /root/.cache/pip H3Ko
install

AN LA,
——no—build—isolation,——no—deps,Dlli——no—index

IXEEIZTPG I pip MESIRIFE G (PyPI) JRECCHF. ARIZIERMIIINF 22288, W pip %22
AR ZEIRBC; BRERFA/NOIE METRE, IXEEETAT DA E PRI S .

--find-1links dist
f67R pip 1E dist HRHEER wheel F4%,
8.52.2. Flit-Core AR

ZEENH % /usr/lib/python3.13/site-packages/flit_core 1 /usr/lib/python3.13/site-
packages/flit_core-3.11.0.dist-info
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80530 Wheel-0.45. 1
Wheel /2 Python wheel Z{FRIFRIER XTS5 5,

A T AA IS ) A% 0.1 SBU
ey sl R 1.6 MB
8.53.1. &% Wheel

PUT AT a2 4miE Wheel:
‘pip3 wheel -w dist -—-no-cache-dir --no-build-isolation -—-no-deps $PWD
AT 2223 Wheel:

‘pip3 install --no-index —--find-links dist wheel

8.53.2. Wheel WRZA
CIENTE: wheel
G H % /usr/lib/python3.13/site-packages/wheel 1 /usr/lib/python3.13/site-

packages/wheel-0.45.1.dist-info

AEER
wheel ZEHT#E., s, sEFEH wheel SRR TE
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8.54. Setuptools-75.8.1
Setuptools B—MHT . W, L3, AL, DULEZE Python AN T H,

T HR N ) A% 0.1 SBU
R0 dsnd R 26 MB
8.54.1. & Setuptools
My iz R R
‘pip3 wheel -w dist -—-no-cache-dir --no-build-isolation -—-no-deps $PWD
AL

‘p1p3 install --no-index --find-links dist setuptools

8.54.2. Setuptools IAE

ZEENH % Jusr/lib/python3.13/site-packages/_distutils_hack, Jusr/lib/
python3.13/site-packages/pkg_resources,  /usr/lib/python3.13/site-
packages/setuptools, A /usr/lib/python3.13/site-packages/
setuptools-75.8.1.dist-info
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80550 Ninja-lolzol
Ninja /& —/MEERE )/ N ERS,

A TR LI ) 0.2 SBU
ey sl R 37 MB
8.55.1. &¥= Ninja

EIZ1TH, ninja BEIFTIBITRAIREZRIERE, BUNMBO M KHEEUE RS CPU 200N 2 153211
H, XAIRESE CPU i, HERERRFGNE, WRMEHGSITHIT ninja, FIRUMEIE -jN SE AR
TATIHEE, (B2, FERGENERT ninja WHITER, HIFMEIE - S5
N R HEIX A AERES, A RIANEE — A5 2E & NINJAJOBS BRAIFATHEEE, HlangE:
_export NINJAJOBS=4 |
RIRHI ninja M 4 DT,
A EE ninja REFLIRBIIAE A & NINJAJOBS, {FHFgniEes, HINX—II8EE:
sed -1 '/int Guess/a \

int  j = 03\

charx jobs = getenv( "NINJAJOBS" );\

if ( jobs != NULL ) j = atoi( jobs );\

if (j > 0 ) return j;\
' src/ninja.cc

92 Ninja:
‘python3 configure.py --bootstrap --verbose
FIREETING & X :
--bootstrap
XANZHEE Ninja N RTRGEFEE &,

--verbose

ZIETHETS configure.py B/RIEE Ninja R,

R EETEETE chroot FREEFIET, BHE cmake, Rit, EHAVEIZKIELAL (1 —bootstrap i
IRELR) B4 T EREARIRE,

GRER ML

install -vm755 ninja /usr/bin/

install -vDm644 misc/bash-completion /usr/share/bash-completion/completions/ninja
install -vDm644 misc/zsh-completion /usr/share/zsh/site-functions/_ninja

8.55.2. Ninja WA
LR ninja
=2 pus
ninja /& ninja IJERS
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80560 Meson'1.7.0
Meson 2 —MHRIERBEERSE, ERRHRIE TR REPUTEE, MR ATRES P T,

A T AA IS ) A% 0.1 SBU
ey sl R 44 MB

8.56.1. ®¥3= Meson
PATLA N @2 4mi%E Meson:

 pip3 wheel -w dist --no-cache-dir --no-build-isolation --no-deps $PWD
ML LFS & 5 uE s,
TEZER AL

pip3 install --no-index --find-links dist meson
install -vDm644 data/shell-completions/bash/meson /usr/share/bash-completion/completions/meson
install -vDm644 data/shell-completions/zsh/_meson /usr/share/zsh/site-functions/_meson

LRI 5 X :
-w dist
B4 AR wheel 1B A dist H3%,

--find-1links dist
M dist HrZ2E wheel £,

8.56.2. Meson AR

LR meson
AL H 5k Jusr/lib/python3.13/site-packages/meson-1.7.0.dist-info 1 /usr/lib/
python3.13/site-packages/mesonbuild

AEER
meson — PNEHIIEERS
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8.57. Kmod-34

Kmod S & T INE SR ER T,
A T AA IS ) A% 0.1 SBU
ey sl R 11 MB

8.57.1. &% Kmod

HEEYWIE Kmod:

mkdir -p build
cd build

meson setup --prefix=/usr .. \
--sbindir=/usr/sbin \
—--buildtype=release \
-D manpages=false

M BRI 35 3L :

-D manpages=false

IR LA N FM DL, FANERFMIFEERNET LES KET,
PRI
‘ninja ‘

Z AR R E R EPRRI RS (PR ZATRR “HERY” PIRSkseF), JRaSkocriE
T LFS BJ7ERE,

IR 22 2% A

‘ninja install ‘

8.57.2. Kmod IAAE

RN depmod (2] kmod M$£$%), insmod (2] kmod [§£#2), kmod, Ismod (%]
kmod HI5%$%), modinfo (2] kmod AYHEHZ), modprobe (£ kmod AYHEEZ),
PAN rmmod (F] kmod AY8ERZ)

GRE libkmod.so
e
depmod fRIBIIE BT S5 B OB R X F; modprobe {#HMKHISE R I H s NEFHE
AR

insmod  TEIELEIBTTINARRHZEE AT NEE L

kmod NGB E A

Ismod I S RN E A R

modinfo 55N NZEHAE R B, FTENEREBIRERIN—VIER
modprobe {#H—" depmod SRR R A, HIMEHRE AL
rmmod  MIETEIBTTHY AR H EIZEE

19bkmod XA FE AR 7 F T 0 R N A A
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8.58. Coreutils-9.6
Coreutils BP0 S S AMRIE R G SR ILIRA T AR,

A T HF LI ) 1.2 SBU
=LA s al 11 182 MB

8.58.1. &% Coreutils

POSIX 3k Coreutils IR FRIHELZ 7T locale PWAEEMIRGIFAFIA R, FHEMAH—MNT, A
fiRlk Coreutils RN R IZERIYAIE, FHEE Hh—LLERRILAHER bug:

‘patch -Npl -i ../coreutils-9.6-i118n-1.patch ‘

‘P e
2, X DNRNTHERE T2 bug, fEMl Coreutils ZE475 I 5# bug A, BEKREIXLE bug
FEAERZAN T HIIE R MR B IE2E,

BUAE A5 49m 1% Coreutils:

autoreconf -fv

automake -af

FORCE_UNSAFE_CONFIGURE=1 ./configure \
-—-prefix=/usr
--enable-no-install-program=kill,uptime

AT AL BRI & X
autoreconf -fv
EFRCAN T B THERRS, RFEEEIAENECE S, — MRS -4 % DA #i@E A
HUERBI S, (HIZEAEH configure.ac F57E TIEINHY gettext fkAR, HIIZIEUCIEIER T1E,
automake -af

T ARMH] -1 I, automake i HBYAHBISCAEARH autorecont Eir, za < EREHTEA], LA
B LEA IR

FORCE_UNSAFE_CONFIGURE=1
ZINE BRIV root FIF B3 BRI B

--enable-no-install-program=kill,uptime

XAIFRATBIE Coreutils 22 3R H AR (0 22 3 1) — HERIRE 7,
G
make
MRRNBITIAE, BEEE “ZREZR N .
BUENIAERCEA LUBIT T HIB TARER I N root FIFIBTHIINIA:

'make NON_ROOT_USERNAME=tester check-root |

ZIGBANELL tester HFTSMISITHARMIA, A, FEMAZRMIAM BT ED— 4, 7Bk
XM, AT — DG H, FEE tester P EONERIA:

‘groupadd -g 102 dummy -U tester
EIEVIAANRR, E153F root P AT DAGwIEATISITINA :

‘chown -R tester . ‘
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MAEIBATINIR (B /dev/nu U EIRRIERIN, SNITEEITEZ G, SSH =&, (% GNU Screen #9& LFS
i, HFARER AERZR TE LT PTY, i PTY M%7 s JCiEAE LFS chroot PR (],
IR TC IR IE R TAE):

su tester —-c "PATH=$PATH make -k RUN_EXPENSIVE_TESTS=yes check" \
< /dev/null

UiIERIRINEER

‘groupdel dummy ‘
AL

‘make install ‘

K BshE FHS ZRIAE :

mv -v /usr/bin/chroot /usr/sbin
mv -v /usr/share/man/manl/chroot.l /usr/share/man/man8/chroot.8
sed -1 's/"1"/"8"/' /usr/share/man/man8/chroot.8

8.58.2. Coreutils WA

G [, b2sum, base32, base64, basename, basenc, cat, chcon, chgrp,
chmod, chown, chroot, cksum, comm, cp, csplit, cut, date, dd, df, dir,
dircolors, dirname, du, echo, env, expand, expr, factor, false, fmt, fold,
groups, head, hostid, id, install, join, link, In, logname, Is, md5sum,
mkdir, mkfifo, mknod, mktemp, mv, nice, nl, nohup, nproc, numfmt,
od, paste, pathchk, pinky, pr, printenv, printf, ptx, pwd, readlink,
realpath, rm, rmdir, runcon, seq, shalsum, sha224sum, sha256sum,
sha384sum, sha512sum, shred, shuf, sleep, sort, split, stat, stdbuf, stty,
sum, sync, tac, tail, tee, test, timeout, touch, tr, true, truncate, tsort,
tty, uname, unexpand, uniq, unlink, users, vdir, wc, who, whoami, X

I yes
AP libstdbuf.so (f£ /usr/libexec/coreutils H)
ZHENH % /usr/libexec/coreutils
R
[ XE-DNESEFENMS, Jusr/bin/[; B test ey SIS AEAHF]

base32 FRHE base32 trif (RFC 4648) mtd I fERS HHE
base64 FRE base64 it (RFC 4648) Ymbd Al frL 4E
b2sum ITENSRK® BLAKE2 (512 f31) KB
basename M XHFEABERITARIZF—NETE G
basenc i —LE R TR gw D B R D 2 8

cat RSS2 bR i F
chcon BT H &M SELinux Z4 F R

chgrp BT H S Al 92
chmod BB ARV IBR v AR BEA] DUB AR B BT S 320R,  BOHTRAY /3

iill %
chown I SR B
chroot Regae HxEn ) B, B8fTam<
cksum i B E SUFIIIEA TURRE (CRC) B30 A 71 4L
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comm

cp
csplit

cut
date
dd

df

dir
dircolors
dirname
du
echo
env
expand
expr
factor
false
fmt
fold
groups
head
hostid
id
install
join
link

In
logname
Is
md5sum
mkdir
mkfifo
mknod
mktemp
mv
nice

nl
nohup
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FEE N RS R B SCHE,  EPRD SUEERFE IR 7 FT e A B R 7 oo =2
il
g%ﬁi#%@ﬁ%$%i#,ﬁ%%ﬁﬁﬁﬁﬁ%ﬁﬁ%@,#ﬁ&@f%i#%?%
IR E RN E, FTEN A TR E

PAZAE RS T R 2 5 HEAAI ), sk 248 H HAATIN [A)

PAZETE PR/ NI ECE IS, RIS R] DA T4
WESNEEEH RS (RS E SRS RS 1SR/ INIR] 23
HIth2a7E BRI AA (F1 1s an < HHA])

i T Ls_coLor INRZ EM S, PMBMK Is MLt /7R

TR E X440 B %37

WS a1 H AR, 4 YT H RN ATE F B SRS & A A
TR TE T ER

FEBERINERIBf M

FG T RIF AR 24

HREFRIAK

FTENZS BB AN R A+

oA, B2 PARBCRASHS IR H

EETs g e SR B A

B E S IAT

ez i) =4t DA

FTENSC ARG 10 (SR8 E1TE) 17

DA 7St il =X TED A BRI

W& LT H PG E R P AR ID, 4 1D MFTEAH
SHISCHFHRECAITIRARR, PAKR (GnSReTaE) BNI1pra & EH
KM IRAEMERERETE I

(DAgE S E48) Ol n e

FESC 2 R G ERERE R SR (19 5) REdE

RS SR BSR4
HIHEE H X NE
i S B E T EME 5 (MD5) A%
PAZRE AR Al H

PAgaE ARl Seit et (FIFO), 7€ UNIX fHIEH XAy “and Bl

DA TE A RRONE IS T R T R AT RER TATRIIR S, BRAFIASC AR FIFO
7 HIOIIEIN S PE, W REA

B E R A IS AER S

PMES I L it TIE

PR SR SCAFRIAT

PTa LIRSS, FIRRi e w2 H S
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nproc
numfmt
od

paste
pathchk
pinky

pr
printenv
printf

ptx

pwd
readlink
realpath
rm

rmdir
runcon
seq
shalsum
sha224sum
sha256sum
sha384sum
sha512sum
shred

shuf

sleep

sort

split

stat

stdbuf

stty

sum

sync

tac

tail

tee

test
timeout
touch
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FTENEAE AT A AL T s e H

TR F RN R AT 749 £ 2 ) EL AR 46t

DA/ Gl Bl L fgs X fifh S

BIFGEXE, eI RATERRR, PARIZRF2E
R B S A RERT R AR AR T

EREK finger UG, REHEHFPHN—LEEFER

X ST 53 TR 23 DAEF T ED

FTENIRGAE &

DA EAERITENSESEL, R1% C printf K2
RN ey, RIBSE XN EE R EHERS]
WS YR TIEE R4

W& A ER S REENE

FTENfAT I Y H 5%

JHIBR S8k H %

MR E SRR, MERTEA

PAZAE SELinux Z 4 L R 3s{Tim<

DAZA T8 PTG AT B B4 T EN S Z2 55051

FTENE A EE 160 M Z2HBIEE 1 (SHAL) RguFI
FTENSAG R 224 122 2B EIFA R A

FTENSRG 2 256 {2 2 BRI

FTENSAGHE 384 22 | EIEA R Al

FTENSAGE 512 22 2R E AR

KA 2R HEZ AR, WK E 28 IHERE
FTaELSEH I T

ERFLAE N (A]

N E AT THE

MRIER/NBATEL, BHEE 57 B ka5
TR RGNS

PAMER AR IE IR R R E I T2

B IR S AU TIRE
FTENENMEE SRR AT S 5 )
RIFTSERARM; CRBSOS REREIE AN#EL, I EH B
M R A T S

WA XFERS 10 (B8 EITE) 17
BEERERI, TG NARRE AR 25 E S
FLESRAME, B2 SR

FERRE N TR P IaT T an <
BRI AR, R BN SRR R AME LI TR1 1 A 24 RiTH (A
TEERT S
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tr

true
truncate
tsort
tty
uname
unexpand
uniq
unlink
users
vdir

wc

who
whoami
yes
libstdbuf
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MARHER N2, FRAFERNFRSGA & =17
oA, EU2 AR ASHD IR

B HEEbT Y BRI E R

HATINET; ARIBZE E SRR 15 B 5 H e B HE e 51 52
PRI A2 44

RERGER

SR AR IR T

TEELE R TR RRE—17, MBREMATETT

TR 2R E S

REYHTERRFANHT 4

1 1s -1 #H[FH
%%%ﬁi#%ﬁﬁ\iﬁﬁﬂi%ﬁ,W%%ﬁTgfi#,Eéﬁﬁﬁ%ﬁH@%E
R YRR S

G55 4 FEMA P ID M4

MEf y, RAENFRER, BIBOR

stdbuf fi Y ZE
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80590 CheCk-Oolsoz
Check B— C 1B 5 ITilliAHEZ,
T I ) - 0.1 SBU (H AN [A]2824 2.1 SBU)
T R ) 11 MB
8.59.1. &% Check
R 1E Check:
‘./configure —--prefix=/usr --disable-static
MR AR
‘make

IEGIECATER, PUTRL R HIT Check IAEL::

‘make check

GIZRFEL:
‘make docdir=/usr/share/doc/check-0.15.2 install ‘
8.59.2. Check IRZA

AT checkmk

R libcheck.so
I EiEiA

checkmk HTARK CIES HiliAey awk BIA, Ak TRl DAFT Check B oTiiliAEZE —

L A
libcheck. so B E SRR P REE A A Check HIRKI%L
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Diffutils REFEEE B RXHEH R Z HZFET,
AN ) 0.4 SBU
T R ) 50 MB

8.60.1. &3 Diffutils
9w 1% Diffutils:

‘./configure —--prefix=/usr ‘
IR

‘make ‘
BT AR YR IR 4E R

‘make check ‘
GISZH MR

‘make install ‘

8.60.2. Diffutils AR
G cmp, diff, diff3, PAK sdiff

B3
cmp B AN ARG MR ARZ AL
diff  FEBWRANSCAREESR, RS SRR TN
diff3  ZATEHBR =1
sdiff ~ &HMWANfE, FHARZE i HAR
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80610 GaWk-50301
Gawk I H A S H AR S IRR 7

A TR LI ) 0.2 SBU
ey sl R 43 MB
8.61.1. ¥ Gawk

B, RSN B
‘sed -i 's/extras//' Makefile.in
R YWIE Gawk:
‘./configure -—-prefix=/usr ‘
HRIF IR
‘make
BT AT S 12 45 51 -

chown -R tester .
su tester -c "PATH=$PATH make check"

LARZE AL

rm -f /usr/bin/gawk-5.3.1
make install

IS X
rm -f /usr/bin/gawk-5.3.1

QIRAEHERE gawk-5.3.1 C&fFE, WWERFAZIENE., BERIZFERUIEZRIES 6.9 1
“Gawk-5.3.17 AR RE HERH T SEHT

ZEIIR AR awk QI AT SR, KHHEHFM L alE TR
‘1n -sv gawk.1l /usr/share/man/manl/awk.1

WRTE, ZHEZRHERISCRs:

‘install -vDm644 doc/{awkforai.txt,*.{eps,pdf,jpg}} -t /usr/share/doc/gawk-5.3.1 ‘

8.61.2. Gawk BIRA
TR awk (2| gawk BU8EHZ), gawk, PAK gawk-5.3.1
R filefuncs.so, fnmatch.so, fork.so, inplace.so, intdiv.so, ordchr.so,

readdir.so, readfile.so, revoutput.so, revtwoway.so, rwarray.so, PAK
time.so (3 T /usr/lib/gawk H)

ZHENH % Jusr/lib/gawk, /usr/libexec/awk, /usr/share/awk, PAK /usr/share/doc/
gawk-5.3.1
P
awk #| gawk [1)5ERz
gawk —MEECAR IR ; 2 awk 1Y GNU 23]

gawk-5.3.1 5 gawk B Mgk
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8.62. Findutils-4.10.0

Findutils SAWEEHFESSRIER, XERFREERIER B IRPIFESE, el Do, 4
PREESEAEE (AR R D, (HEESURERIL A EHN AR 5E), Findutils

xargs |7, EREWN —IXRERIIBHIFTH XHHRITAER L,

A TR LI ) 0.7 SBU
ey sl TR 63 MB

8.62.1. &% Findutils
W91 Findutils:

‘./configure —--prefix=/usr —-localstatedir=/var/lib/locate

M BRI 35 3L

--localstatedir

%LU locate BHEZEFEENE /var/1ib/locate, PLS FHS 3%
IF L

‘make

B Tan <> LA 14 2R

chown -R tester .
su tester -c "PATH=$PATH make check"

ZARIZE ML

‘make install

8.62.2. Findutils WRZA

G find, locate, updatedb, DA xargs
ZASI H 3% /var/lib/locate

AR
find TEL57E H SR R B 45 € S 1S

locate XA B E R ATIER, WS EERE 7T # B VLR B S 4
updatedb i locate BiE/F; BTN RS (RS ATEERAEMSIERSE, FRAFESERIAIX

BRI, FHEERBIRIPTA S I N
xargs A PAR g E an VB T — N BIRAHIATA XX
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80630 GrOﬁ-102300
Groft #F-f A S A FRAIAS A SCARFIERIMER IR

TR N ). 0.2 SBU
T B R 23 W) 108 MB
8.63.1. &% Groff

Groff FIEEFAE AR & PacE FLEBAINARIK /N, N TEEHF KL, PAcE=letter EIEMAIAY, AT HAthith 75
I, PAGE=A4 FIRERELF, RUETEIENHECE TEBOAAK A/, RIDUEE A “A4” B “letter” Z
/etc/papersizeiﬁ(##, Vbt NS

YR Groff:

‘PAGE=<paper_size> ./configure --prefix=/usr
PR :

‘make
B T a2 DA 1345 3R -

‘make check

ZEZI L
‘make install ‘
8.63.2. Groff IAA
LENIRET: addftinfo, afmtodit, chem, eqn, eqn2graph, gdiffmk, glilypond, gperl,
gpinyin, grap2graph, grn, grodvi, groff, groffer, grog, grolbp, grolj4,
gropdf, grops, grotty, hpftodit, indxbib, lkbib, lookbib, mmroff,
neqn, nroff, pdfmom, pdfroff, pfbtops, pic, pic2graph, post-grohtml,
preconv, pre-grohtml, refer, roff2dvi, roff2html, roff2pdf, roff2ps,
roff2text, roff2x, soelim, tbl, tfmtodit, PAJ troff
S H 5% Jusr/lib/groff, /usr/share/doc/groff-1.23.0, A} /usr/share/groff
iR
addftinfo R troff ARSI IF N ETIN groff RGEMH Y — SR AM ARG S B
afmtodit Bzt groff 1 grops ff A AR 1
chem FEAEA AR groff FAb A
eqn K troff B A SRR AR AT 1A SR A troff BRAERY AR <
eqn2graph 1 troff EQN (A1\) e piaiisias &
gdiffmk Frth groff/nroff/troff S fFHIX 5
glilypond ¥ lilypond & &5 RN groff iEE
gperl groff WALTEAS, FVFAE groff XHFH A perl K5
gpinyin groff FTIALTERS, FUIFFE groff XA INTUESE S
grap2graph ¥ grap B SRR YT (grap 2 —T T8 &/, AT IE/RERM Unix
é}ﬁf%in%—)o
grn T gremlin XfFAIgroff MkbFE:
grodvi groff FIXaNTET, ARk TeX dvi ft SC i
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groff

groffer
grog

grolbp

grolj4
gropdf
grops
grotty
hpftodit
indxbib
lkbib
lookbib

mmroff
neqn
nroff
pdfmom
pdfroff
pfbtops
pic

pic2graph
post-grohtml

preconv

pre-grohtml

refer

roff2dvi

roff2html

roff2pdf
roff2ps
roff2text
roff2x
soelim
tbl
tfmtodit
troff
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groff A& RGN FTNG; —RORYE, BIiafT troff P —MEH TIETIZEW

IEpSEEE

£ X 1 tty 20 TR groff XTI T

B, HAEM groff 1T -e, -man, -me, -mm, -ms, -p, -s, PAK -t FE—DLEFTED

AN R, S AL S IX IR groff A<

isﬁ;/l\ﬂﬂ? Canon CAPSL TEI#NL (LBP-4 1 LBP-8 RFIIIEITENNL) 1Y groff 9Kz
2fF

=—MERH T HP LaserJet 4 #TEIHLAY PCLS5 #%3XHY groff IXshE

1 troff i th ¥4 PDF

1 troff %t ¥4 PostScript

1 troff %t R HL S T FHI R IR A RIE R

R4E HP AR FARRS S, G T groff -TLj4H) 7RS4

B T4 S seBdE E R e 2R 51, ARt refer. lookbib UK 1kbib fiH

TESCERE R E R U SEE RIS H, FHRESEREIRATE 5 H

TEARESE D EBoRan SR (FRARAR R A2 2%0m), B S — 4 e iy

17, 1RSI RIS EEE e R R 0 S X G AU 5 T, R e AT T T ENE bR e

H, EEX—-IEEIMALHR

groff fYfa B TAL P 3%

B AT ZE EFRIESS BB (ASCIT) Finth

—/MiEH groff i & nroff an L HIMIA

—/~ groff HUAERR, 2EEM mom ZEHEAgIEHISA-FE0 PDF KRR D RE

M groff €l PDF 305

¥ .pfb K3 PostScript FREE R ASCII

1 troff 50 TeX f ASCIFH R AR A-fitiidgwit il TeX 8 troff FEfERY AR <

1 PIC BUREAR B I E B

¥ GNU troff f9%mH#ERK HTML

et NS B gmpd e GNU troff BEARATAE X

¥ GNU troff A% #HEK HTML

K trNEERRIbR R L, BRTAE [ A ] Z BT Sk, .R1 1 .R2

Z AT R AL RSz kS [ FH A 77 X

1 roff SXPFEHLEL DVI #83X

1 roff X ¥ HTML #%3K

1 roff X IFE AL PDF

1 roff SCIFEEHLER ps SUHF:

1 roff U RSO AR ST AT

1 roff SCFEE R HAtAS X

B, R .so et TR TR O IZSUF N

1 troff s N R AR ZASHEIR R 12 BR troff PEARAY AT

BIE T groff -Tdvi A

1 UNIX troff =37, BENMIZH groff s, J5#& b DUEMBIIFFIETUE
(RRU L n S SE S
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80640 GRU B-2012
GRUB #®FEHHEE “K4—” (GRand Unified) H315 585,

A TR LI ) 0.3 SBU
gy sl 166 MB
8.64.1. ¥i% GRUB

»
RIER ARG UEFL, HAAAH @ UEFI 5% LFS, &FZEZM BLEFS Wb, %

PSCFF UEFT HY GRUB (R HARHUIN) . fRT DABRIE 2k A, BRI 2232 K T BLES Wl
UEFI #24t1) GRUB 1, FHEEMEATH (BLFS TR 7 IX M7 R0 BRI #IE)

® "
MERF A FTRERZ AL i AU AL & -

_unset {C,CPP,CXX,LD}FLAGS |

AEZOAEH BT R IETT i A, AR — g mEdEs, HIRAEHF
MR ER AR T RER — L2 B RO AL AT IR

K FETRRG B A AT N BRI A — S

‘echo depends bli part_gpt > grub-core/extra_deps.lst

59w 1% GRUB:

./configure --prefix=/usr \
--sysconfdir=/etc \
--disable-efiemu \
--disable-werror

BHC BRI 5 X :

--disable-werror

IZIET L AE A BRI Flex iR S 3000 E & I 52 .
--disable-efiemu

ZIETEISEE LFS NRZERRHERNIARRY, &IMEFTRELRINA,

IR
‘make

THEBITIZ R ENIIAES, 2R TE LFS NERMEH N EEN SRR, R —E 2
7R, 1217 make check,
ZRZARL, K Bash Aot 232k #5502 Bash B 24EirE @I E :

make install
mv -v /etc/bash_completion.d/grub /usr/share/bash-completion/completions

H GRUB 51381 LFS REITTIERKAES 10.4 75 “fH GRUB IWES I SERE” Fitit,
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8.64.2. GRUB HYHNZE

LRI

TN HS:

(B3RS
grub-bios-setup
grub-editenv
grub-file
grub-fstest
grub-glue-efi

grub-install
grub-kbdcomp
grub-macbless

grub-menulst2cfg
grub-mkconfig
grub-mkimage
grub-mklayout
grub-mknetdir

grub-mkpasswd-
pbkdf2

grub-mkrelpath
grub-mkrescue
grub-mkstandalone
grub-ofpathname
grub-probe
grub-reboot
grub-render-label
grub-script-check
grub-set-default
grub-sparc64-setup
grub-syslinux2cfg
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grub-bios-setup, grub-editenv, grub-file, grub-fstest, grub-glue-
efi, grub-install, grub-kbdcomp, grub-macbless, grub-menulst2cfg,
grub-mkconfig, grub-mkimage, grub-mklayout, grub-mknetdir,
grub-mkpasswd-pbkdf2, grub-mkrelpath, grub-mkrescue, grub-
mkstandalone, grub-ofpathname, grub-probe, grub-reboot, grub-
render-label, grub-script-check, grub-set-default, grub-sparc64-
setup, PAK grub-syslinux2cfg

Just/lib/grub, /etc/grub.d, /usr/share/grub, PAK /boot/grub (E#IIRIE1T
grub-install B Zz4%)

J& grub-install i VS BIFEF
BN TRENESN T A

(TR i R L e

E— MR RGERSFE N T A

R 32 (AN 64 AL —HEHISCAEE & R — X (BAETE Apple A7~ HUplas
H)o

TEIERI R B85 B %%E GRUB

= MHA, HT¥ xkb iR GRUB REFSIRAIAIAE X

& Mac XUgHY, FT HFS #1 HFS+ X RS bless 12/ (bless (XA T
Apple AFRINES,; CREM & EAE]S)

K GRUB menu. 1st #E N grub. cfg DAt GRUB 2 fiEH

AR —1 grub.cfg XA

Bil# GRUB A] 5| S84

A GRUB #8441 J5 X

% GRUB W45 /5 80 H %

AT 51 SR BRI PBKDF2 %Y

Az AR TR H SR R GUR AR 44 PR

NEREE, CDROM/DVD, 5% USB i&#& 018 GRUB A5 | S45i%
A AT (RIS A RRER) USRS

FTEN GRUB A AR A B 7

RMZA E BB HIE R

N NMREFTECE GRUB BRI 5| ST

4 Apple Mac i%E Apple .disk_label

f£ GRUB L&A P &I IR IR

¥E GRUB ERiA5 S10

grub-setup AR BIERF

B syslinux FCE S FEAN grub.cfg #=
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8.65. Gzip-1.13

Gzip B E & R A A SRR

A TR LI ) 0.3 SBU
ey sl R 21 MB

8.65.1. &I Gzip
HEEYRIE Gzip:

‘./configure —--prefix=/usr ‘

P PRI

‘make
12174 AR 1645 5 -

‘make check

AL
‘make install ‘
8.65.2. Gzip RA

LAY gunzip, gzexe, gzip, uncompress (5 gunzip B M), zcat, zcmp,

zdiff, zegrep, zfgrep, zforce, zgrep, zless, zmore, LAK znew

R R

gunzip fi 2 gzip FRAEI S

gzexe Bl B g s T T e

gzip i Lempel-Ziv (LZ77) gwhS 546~ 1

uncompress fiftkE4E S

zcat WETE gzip Hdig SO e s 21 b vk e L

zcmp & gzip K48 EisfT cmp

zdiff & gzip 48>t EisfT diff

zegrep & gzip L4 Fiz1T egrep

zfgrep 1t gzip L4 izt fgrep

zforce NEETEFTE NP gzip R4E SR gz T RA, XE gzip WMIASEERAEN];

TES AR AR TR SR T, X e 1RA H

zgrep & gzip K48t LisfT grep

zless & gzip 48>t EisfT less

zmore 1t gzip K48 Fiz1T more

Znew ¥ compress HELE A E RGN gzip M — it .z KN gz SUF
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80660 I PRouteZ'G. 1300
[PRoute2 A EET IPv4 BIEEAT SRS FER

i TR N ) 0.1SBU
BN s el [T 17 MB
8.66.1. &L IPRoute2

B arpd RFKET LFS %250 Berkeley DB, KA SHAE, A, AT arpd B—
NHEFMERNTMI L%, 1817 AT an < ARG 1L e TR 23,

sed -i /ARPD/d Makefile
rm -fv man/man8/arpd.8

I PR IZ AT :

'make NETNS_RUN_DIR=/run/netns

AR IR RE TR E A

ZARZ L

'make SBINDIR=/usr/sbin install

GNIRTRE, IR RSS!

install -vDmé644 COPYING

README* -t /usr/share/doc/iproute2-6.13.0

8.66.2. IPRoute2 HHAZE

SR
S

AEfER
bridge FCE MR
ctstat ERIRSTE

bridge, ctstat (F| Instat A554%), genl, ifstat, ip, Instat, nstat, routel,
rtacct, rtmon, rtpr, rtstat (£ Instat FJ5%#2), ss, AKX tc
/etc/iproute?, /usr/lib/tc, LAK /usr/share/doc/iproute2-6.13.0

genl 168 FH ) 488 1% 42 T B i v
ifstat ETRMBEOSRIHMEE, S8 MED GRS EuEE
ip ZEREENERT, BESTZIEE, Flan:
ip link <device> RVFH P EBMBBOLEIRS
ip addr JSRFH P EE Mg L @M, A0 bk =i R 1H sk
ip neigh UVFH P EE ARP I E LB ME, SEMFa BT, SOMpRIHI
ip rule JLVFH P EB BB H SR IE
ip route JOVFH P & F B R EUB SO HRAN
ip tunnel R EE IP EREEM, siELel]
ip maddr 0P P EE ZBHHE R HEE, sSBer]
ip mroute JUVFAH P BE. BIEUMNFR 2 178
ip monitor JSRVFH FIESSIR AT, HIBERIER RS

Instat 2t Linux Weggtit; &= IHArtstat FIEEM, JREE AU

nstat TR 5

routel ip route F—1 AN, HTEREHZE
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rtacct @R /proc/net/rt_acct INNE
rtmon FHKEMTHE
rtpr ¥ ip -o A%t oy ml i X
ristat  FHEIRESTA

SS 5 netstat a2 HHRL; EoRTEBIERE
te SRS Fik (QoS) RIS (CoS) PN i IR

tc qdisc JeiFH P IE HEBARL

tc class SRV FH P8 E 3 T HERAHI I A Ry ) s 2
te filter LI P I%E QoS/CoS HE fid g

tc monitor r] AT IR A H iR E R HI RIS 2R 1L,
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80670 Kbd-2.701
Kbd SR, =Ml a =AM TA,

A TR IS ) 0.1 SBU
T R A3 ) 34 MB
8.67.1. &3 Kbd

IBRSAIMEREERATNAE Kbd BB AR BT A —2, PANKNTIBE 1386 45 MLET Hyix 1 ]
i

‘patch -Npl1 -i ../kbd-2.7.1-backspace-1.patch ‘
TEN AN T JG, IBASSEAE R mE Y 127 BUF4F, MIBRSEEAE Y 9K escape JF51,

fHERZ =17 resizecons 127 (EFRECENZEEN svgalib fREEMAEE A — — i setfont Bl
AIERAE I G RN REF DL,

sed -i '/RESIZECONS_PROGS=/s/yes/no/' configure
sed -1 's/resizecons.8 //' docs/man/man8/Makefile.in

YW1 Kbd:
‘./configure -—prefix=/usr --disable-vlock
HC BRI 5 X :

--disable-vlock

ZIRIPT IR viock T B, FNEFRE chroot JREHAR] K PAM JE,
IR L
‘make
BT ARG 5
‘make check
GASZH MR

‘make install ‘

> R
’ MNEEEE (WBEERPHITY), Kbd WAERARACEHIYRTSEERS, SR BaHEE i<
“by” BEEMLGHRIZAE 1SO-8859-5 Fwifi, (HIEH NIZMEHIAYZ CP1251 JwflATSEEL LG, i
PR S5 SO B P R BN 3R] AR B ARG

MRFE, LA SRS
‘cp -R -v docs/doc -T /usr/share/doc/kbd-2.7.1

8.67.2. Kbd BIAZE

GNP chvt, deallocvt, dumpkeys, fgconsole, getkeycodes, kbdinfo,
kbd_mode, kbdrate, loadkeys, loadunimap, mapscrn, openvt,
psfaddtable (£ psfxtable AJ#E%), psfgettable (%] psfxtable HYJ
TERE), psfstriptable (%] psfxtable /54%), psfxtable, setfont,
setkeycodes, setleds, setmetamode, setvtrgh, showconsolefont,
showkey, unicode_start, EAX unicode_stop

G H % Jusr/share/consolefonts, Jusr/share/consoletrans, Jusr/share/
keymaps, /usr/share/doc/kbd-2.7.1, PAX /usr/share/unimaps
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e Z ik
chvt (ERE RN
deallocvt I ARS8 FH Y R A 2% i 70 B
dumpkeys EEAETEAL LR
fgconsole FTENTE 3] 2% i )14
getkeycodes FTENPIRZ I it A 21 B AL Y B %
kbdinfo RIS B
kbd_mode e R B R AR
kbdrate B E S AR
loadkeys INZE AR R
loadunimap JNEANEZ unicode EI AR ML R
mapscrn —PENRERE, TR E X A R RS Zm KSR ;. AR X
155 H setfont 52k
openvt ERTRI I (VT) B R
psfaddtable [ & FARE A Unicode 4%
psfgettable B B A R AR Unicode 7%
psfstriptable Rz & AP R AR Unicode 4%
psfxtable EEEEHI B TR Unicode FHFR
setfont Bzl G _ERsR IR & (EGA) FIPUAEIE IS (VGA) TR
setkeycodes INER NS R RS AL R I, AR5 B AR AR IR A H

setleds WERBEREMAAENE (LED)
setmetamode TE X R EE (meta-key) AbHE

setvtrgh BEE T REA 0 B4 & P L e
showconsolefont T/~ H] EGA/VGA =il & FREFA
showkey WS AL AR, SRR ASCIT Zmbd

Res LA & 150€ 4 UNICODE B [NEAEANZAR 7, BRAEMEN S S
72 1SO-8859-1 i, A T HAhgwIY, X THEEHRIRG R, |

(P ELFI2 ] 5B i UNICODE 3

unicode_start

unicode_stop

191



Linux From Scratch - hitA 12.3-systemd-H s BHERR

8.68. Libpipeline-1.5.8
Libpipeline S (0 8 T Ri%, 77 (IR TRk,

A TR LI ) 0.1 SBU
ey sl R 11 MB

8.68.1. &% Libpipeline
& YmiE Libpipeline:

‘./configure —--prefix=/usr

TIEALA G LR CTR

‘make ‘
12174 AR 1645 5 -

‘make check ‘
TR

‘make install ‘

8.68.2. Libpipeline WRZA
LI P libpipeline.so
fa Z A
libpipeline  HTZLEHAE FHIEZ BIME IR
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8.69. Make-4.4.1

Make A EE— MR, A TS NRAEEIRAE A ST T SR A ARR AR SRS R,

A TR LI ) 0.7 SBU
ey sl R 13 MB

8.69.1. & Make
YR Make:

‘./configure —--prefix=/usr ‘
IR

‘make ‘
BT AR Gw 45 2R

chown -R tester .
su tester -c "PATH=$PATH make check"

AL

‘make install

8.69.2. Make IRE
TR make
EmER
make HFHEBIFE DS (EI) MRS, TN HS
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8.70. Patch-2.7.6

Patch FAFEEEEENHE KT XfF, BUEEE SRR, T a2 diff 27 e,

A TR LI ) 0.2 SBU
ey sl R 12 MB

8.70.1. &3 Patch
- YwIE Patch:

‘./configure —--prefix=/usr ‘

TIEALA G LR CTR

‘make ‘
12174 AR 1645 5 -

‘make check ‘
TR

‘make install ‘

8.70.2. Patch A
LR patch
EEHR

patch  ARFEAN T SCAHERC (T X — o2 fEH diff 27 QLI 2 RE ., BRI 2= 7 A 2
JFE~ A, patch RIRTEIEEN AN T HISCAFERRAS, )
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8.71. Tar-1.35

Tar HAFEIRAEOIE tar JARSCHF, PAAOS TSSO T HARIRIERITRE, Tar A DON B4 QIR
HFHHATIRBCCHE, BT, SR, s SIS EERIE,

A T HR LI ) 0.6 SBU

T B A3 ) 43 MB
8.71.1. &% Tar

YW1 Tar:

FORCE_UNSAFE_CONFIGURE=1 \
./configure --prefix=/usr

BE BRI 7 X :
FORCE_UNSAFE_CONFIGURE=1
IZIETERTHIPA root I B71E1T mknod MK, —RXIAILA root P S iz f TR Gk iy, it
H T BEMGER RN RS LiafTIs, 7] A S HIX N 2,
I L
‘make
B T2 AT Gw 45 R -
‘make check

—Ii44°h capabilities: binary store/restore AYMIA/EIBTTINERK, XZHT LFS & selinux
YigE, 1BARME ERGENNZIEE LIS MHNXHRG AR BB Z 2RIE, S w0k

\

o
ZARZE L

make +install
make -C doc 1install-html docdir=/usr/share/doc/tar-1.35

8.71.2. Tar WRZE

ZIENTE: tar

ZHENH % /usr/share/doc/tar-1.35
AR

tar OIEFY tarball AR, MEEERSCAPIRZBOCH, BSIHEREXAFNE
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8.72. Texinfo-7.2

Texinfo AR EE B, g5 FFHL info THAIRRF,

A I ) 0.3 SBU
E=L A el T 160 MB

8.72.1. &3 Texinfo
W Y1%E Texinfo:

‘./configure -—-prefix=/usr ‘
i

‘make
12174 DA gm 1545 51«

‘make check
GEEZ L

‘make install ‘

AlEl, %R T TeX IREERYAHM:

‘make TEXMF=/usr/share/texmf install-tex
make ZSEINFH X

TEXMF=/usr/share/texmf
TEXMF Makefile Z &0 & 2 J5 il GE LM TeX AR TeX HRMARA E,

Info XHSRGHEH—DNASCAR R B RIAIR, ZSXHAL T Jusr/share/info/dire FEHIE,
HF—L - Makefile HEZRHEINEIRE, EERNSE5RFALRLZEEN info TWHARN, EFE
EHOIEE /usr/share/info/dir X, AIRDASITA N 52p0X — TAE:

pushd /usr/share/info
rm -v dir
for f in *
do install-info $f dir 2>/dev/null

done
popd
8.72.2. Texinfo AR
LI info, install-info, makeinfo (%] texi2any [J5£#), pdftexi2dvi, pod2texi,
texi2any, texi2dvi, texi2pdf, BLf texindex
gre )i MiscXS.so, Parsetexi.so, PAN XSParagraph.so (§81£ /usr/lib/texinfo )
ZIEMH: Jusr/share/texinfo I /usr/lib/texinfo
R R
info T B EAIF MR info DI, T —RURRBERT G SATIED, 1M info

TUHE E AR [H4n, =] X Bk man bison #1 info bison, |
install-info FFZ22% info TiH; a2 HH info K510

makeinfo R4 7€ Texinfo JRACHS SCREHAY, info TUHE, 4 Ak HTML
pdftexi2dvi Ba7E Texinfo SCRAE L AT BoAE A% 20 (PDF) X
pod2texi ¥ Pod ¥k Texinfo #&=X
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texi2any 1 Texinfo SCRIEE A HEAtL ) LAH% K

texi2dvi Reza7E Texinfo SRS AN ATHT BN & To oS0
texi2pdf Re2a7€ Texinfo AN ATBAE SRS I (PDF) X
texindex FFHERF Texinfo &3>
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80730 Vim-90101166
Vim P A S R SOARGwiE 25

fi A St I ) 3.4 SBU
it TR AL ) 251 MB
o Vim R
MRE=EZHMGmEEE — 40 Emacs, Joe, 8% Nano — £%  https://
www.linuxfromscratch.org/blfs/view/stable-systemd/postlfs/editors.html H I 224
i,

8.73.1. R Vim
Jﬁ%, B vimre BB X ERAN BN /etc:

‘echo '#define SYS_VIMRC_FILE "/etc/vimrc"' >> src/feature.h
YW Vim:

‘./configure -—prefix=/usr ‘

Tz AR

‘make
N THEFIATINAE, FTEMER tester HPAES AR EFZRAINR, HHER—1MESHEFE curl
8¢ wget FYTMINAAI S

chown -R tester .
sed '/test_plugin_glvs/d' -i src/testdir/Make_all.mak

WAE, DA tester P B 17iaf TR :

su tester -c "TERM=xterm-256color LANG=en_US.UTF-8 make -jl1 test" \
&> vim-test.log

MBS RE TR R, XTREEl Y m&mitE (RGNS —F, B
TERM IRIRAR & DA B MR E R — L BRIEH), v Tk ixX N, DA b a2 K HEE M H &S
MR ThsesUs, HEXHRESEE ALL DONE,

AR

‘make install ‘
VP2 PSR ROt A vi, TASE vim, b TAERH P SR A vi NGBS HAT vim, ) IR 7
FASFIE S ) F DO S 1 -

1n -sv vim /usr/bin/vi

for L in /usr/share/man/{,x/}manl/vim.1; do
1n -sv vim.1l $(dirname $L)/vi.1l

done

FNBOTY, Vim SR ZEETE Jusr/share/vim W, THEIERFSHEEE, 150 LUEE /usr/share/
doc/vim-9.1.1166 Vi[RI SCHY, XSRS H AR E R SR A B g X —2¢

‘In -sv ../vim/vim91l/doc /usr/share/doc/vim-9.1.1166 ‘
WRAEZEE LFS RASFLET X WHARS, "JREFREALLE X JFEMHFE Vim, Vim 2419 GUI A
AR TR X Al —EFIMNYR B A aE LA, X TRX—LZEIENEZERE, 2% Vim XA BLES F
LT https://www.linuxfromscratch.org/blfs/view/stable-systemd/postlfs/vim.html 4 Vim
LAETMH,
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8.73.2. it & Vim

BNBEOE, vim fE3E vi BB NIE T, O T A6 A i gwiads i/ PR IR BB RS FE 4. DA
TEHEEEN “nocompatible” ERN TR THATNIX —FL, EigiEireias
i/ “compatible” XA, BATERE XN —TFEREHEN, XERAESBRHAME,
X IX LRI E N ST BE BT, ST DA R a2 BRI vim BB

cat > /etc/vimrc << "EOF"
" Begin /etc/vimrc

" Ensure defaults are set before customizing settings, not after
source $VIMRUNTIME/defaults.vim
let skip_defaults_vim=1

set nocompatible
set backspace=2
set mouse=
syntax on

if (&term == "xterm") || (&term == "putty")
set background=dark
endif

" End /etc/vimrc
EOF

set nocompatiblet%ﬁ§ﬁ§ﬁ¥VinlDA‘*$#E§¥§fHEQ73f§(tﬂf%%ﬁikj?fﬁ)??iﬁ, MAZIRAT vi IHE,
W%ﬁ¢m‘hd’ﬂuﬁ%mmVﬁfmsthmeF2§%ﬁﬁﬁ%@ﬁﬁﬁ,ﬁﬁ%ﬁ,u&ﬁ
MNERAEEN B, S8 syntax on HH vim fF5 568, 2% set mouse= JUVFTE chroot FrE@EId
IZCAR I FE T AR A BRUFR IE ARG I SA ﬁ%ﬁ%, if IBA)H set background=dark ZYIE vim XTIk
AL AR R ELHIE I, IXREAS TR AL IE B IX R T BT =R ETT FR,

R HoAfthn] IR SRS A] POEIE PAAT LA R an k15 :

‘vim -c ':options'

N~ R
P TR

FRNBEOL T Vim R ERE X, RFEZEEFHIVESNPIsSRE XX, TE
RHIE T IEBIIE S M Z AT 9mag iy .spl SRR R .sug M runtime/spell Ei%”%”/usr/

share/vim/vim91/spell/,

N TEHREGFGREMF, TR /etc/vimre HEATACE, BlU0:

set spelllang=en,ru
set spell

Z5) runti me/spell/README. txt PIREZER,

8.73.3.Vim WA
GNP ex (& vim WEERR), rview (21 vim FY8E8Z), rvim (8] vim B9584%), vi (B vim
HBERE), view (Bl vim AYEERS), vim, vimdiff (F] vim BY588), vimtutor, BA
K xxd
RN H % Jusr/share/vim
AR
ex PA ex #X53) vim
rview & view W RE; FRESZ) shell @4, HAREHEE view
rvim & vim U3ZRIE; FAaEED) shell @4, HAREHERE vim
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vi 2l vim M5
view PAR R B vim
vim PN LS

vimdiff — H vim BER PSRN XERA, HERER
vimtutor A vim RBP4
xxd QIR 7Ed g Wn] DUHATHR0E, Rt n] B FERh itk

200



Linux From Scratch - hitA 12.3-systemd-H s BHERR

8.74. MarkupSafe-3.0.2

MarkupSafe 22— XML/HTML/XHTML FRICHE & SEMI AT B 2 2408 Python &,

A T AA IS ) A% 0.1 SBU
ey sl R 500 KB

8.74.1. &% MarkupSafe
WALLT a4, 9WiE MarkupSafe:

‘pip3 wheel -w dist -—-no-cache-dir --no-build-isolation -—-no-deps $PWD

AU EIMAE,
LARZEAT L

‘pip3 install --no-index --find-links dist Markupsafe

8.74.2. MarkupSafe FIRAE
LT H 5% /usr/lib/python3.13/site-packages/MarkupSafe-3.0.2.dist-info
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8.75. Jinja2-3.1.5
Jinja2 J2—SEEL TR, Python KUEHIRARIE S ) Python bk,
AN ) 4% 0.1 SBU
T3 ) 2.5 MB
8.75.1. &3 Jinja2
M EIZ R

‘pip3 wheel -w dist -—-no-cache-dir --no-build-isolation -—-no-deps $PWD

LARZE AL

‘pip3 install --no-index --find-links dist Jinja2

8.75.2. Jinja2 HAZE
LI H 5% Jusr/lib/python3.13/site-packages/Jinja2-3.1.5.dist-info
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Systemd AL SEHIRG 1T, IBITHKHAREF,

A T IS ) 1.1 SBU
T B R 23 W) 307 MB

8.76.1. & systemd
MERAR udev MR RHERA L ZERIH render I sgx:

sed -e 's/GROUP="render"/GROUP="video"/' \
-e 's/GROUP="sgx", //' \
-1 rules.d/50-udev-default.rules.in

LA systemd:

mkdir -p build
cd build

meson setup ..
-—prefix=/usr
--buildtype=release
-D default-dnssec=no
-D firstboot=false
-D install-tests=false
-D ldconfig=false
-D sysusers=false
-D rpmmacrosdir=no
-D homed=disabled
-D userdb=false
-D man=disabled
-D mode=release
-D pamconfdir=no
-D dev-kvm-mode=0660
-D nobody-group=nogroup
-D sysupdate=disabled
-D ukify=disabled
-D docdir=/usr/share/doc/systemd-257.3

meson JEWIT 5 X :

--buildtype=release
XN BRI ( “debug” ), FROMIZERSAEBCRIAE = IEHIHAS,

-D default-dnssec=no
XA FFREE A L5 AT DNSSEC S2HF,

-D firstboot=false
XA H KRG IE systemd “Z2EH TR ERFANERNRS . 16 LFS FrE TAESF 15K, FEA
WEEN,

-D dinstall-tests=false
IXDNFFRPILE systemd 22 2EgmiEaF I ST

-D ldconfig=false
EANFLPTIE— systemd PITIOZRSE, B1E3| SHHEST 1dconfig; BOWTF LFS SHATRITH
KUEEREREXY, WG SNE, RFEEESI1FMIB31T Ideconfig, Al PARIFRIX N,

-D sysusers=false
tzﬁ\}F9§@5ﬂ:SySteHMji?%gﬁiﬂiﬁiﬁz/etc/group%ﬂ/etc/passwdfi##ﬂqgﬁé§o %%ﬁ]%EJ:_‘EiEEé§ﬁU
BT IXNN S, IXDSFPHRETE LFS RATERAEN, FRARINCETFshalE THF KA,

P i
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-D rpmmacrosdir=no
ZIEIEE 1F 2225 F systemd B9 RPM %, R LFS 34324 RPM,

-D homed=disabled fll -D userdb=false
RERM SIS, EMRREIGE L 1 LEFS RI7EH,

-D man=disabled
BT DU AE R, OB MR, TR PR M — A i B 2 2E e A i -3 D2

-D mode=release
2L B RE IR TSR 5e b BRI T EE.

-D pamconfdir=no
Bj 1k 22%64E LFS RGITIAIEE LIERY PAM Bt &

-D dev-kvm-mode=0660
iﬁﬁg udev MM TCVFRTE VI /dev/kvme AT G EIANNIX LR ERR, 111 25X —

-D nobody-group=nogroup
BHIRZIEAIR S 65534 #3 B4 nogroup A,

-D sysupdate=disabled
Tds  systemd-sysupdate T H, ‘E#O&H VTR ZHHIZITHR, FHEXN T MIREE
Eg% FARN) Linux RGCRUWATEH, MHMRESEREREHIE, SERGEINAHER
HEo

-D ukify=disabled
2248 systemd-ukify IIA, BfEIBTTINGRZE4 N pefile iy Python #i5E, 1ii LFS A1 BLFS #f-A
TR,

Gz KL
‘ninja ‘
—EEMIAFRZ R S EARGE RN Jetc/os-release X, WIRFFEMIRGER, 1B17:

echo '"NAME="Linux From Scratch"' > /etc/os-release
ninja test

ERI—Ii% N systemd:core / test-namespace FIINATE LFS chroot IMEHSKK, BN
systemd:test / test-copy E@WWﬁK{Eﬁﬁﬁﬁiiééi???GEQ%WwﬁiﬁfﬁIﬁEHaﬂ: IﬂD ﬁﬂtﬁﬁﬁﬁiﬂﬁ, ﬂiﬁﬂ%ﬁﬁ?ﬁﬁ
meson test test-copy m ¥ HEMIBITYE, ENMIZREIEREIEL, —EHAMMNIR] §E b T — L AL E
T R

AL

‘ninja install ‘

AT

tar -xf ../../systemd-man-pages-257.3.tar.xz \
--no-same-owner --strip-components=1 \
-C /usr/share/man

Ali# /etc/machine-id X, systemd—journald =

‘systemd—machine—id—setup ‘

B J5 8l H bR BT B AL -

‘systemctl preset-all ‘
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8.76.2. systemd HINZA

GNP busctl, coredumpctl, halt (8] systemctl [T 55E82), hostnamectl, init,
journalctl, kernel-install, localectl, loginctl, machinectl, mount.ddi
(8] systemd-dissect MIFFSHEE), networkctl, oomctl, portablectl,
poweroff (& systemctl HIfFE5§E#), reboot (F| systemctl HIFFSHER),
resolvconf (2] resolvectl 5 5EHE), resolvectl, runlevel (£ systemctl
IFFE5558E), shutdown (F| systemct]l FFFS544%), systemctl, systemd-
ac-power, systemd-analyze, systemd-ask-password, systemd-cat,
systemd-cgls, systemd-cgtop, systemd-confext (£ systemd-sysext HJFF
SH#%), systemd-creds, systemd-delta, systemd-detect-virt, systemd-
dissect, systemd-escape, systemd-hwdb, systemd-id128, systemd-
inhibit, systemd-machine-id-setup, systemd-mount, systemd-notify,
systemd-nspawn, systemd-path, systemd-repart, systemd-resolve
(8] resolvectl MIFFS5EHE), systemd-run, systemd-socket-activate,
systemd-stdio-bridge, systemd-sysext, systemd-tmpfiles, systemd-tty-
ask-password-agent, systemd-umount (%] systemd-mount [IFF55545),
telinit (2] systemctl FIFF555#%), timedatectl, PAM udevadm

LR libnss_myhostname.so.2, libnss_mymachines.so.2,
libnss_resolve.so.2, libnss_systemd.so.2, libsystemd.so, libsystemd-
shared-257.3.s0 (£ /usr/lib/systemd H), A& libudev.so

ZHENH % Jetc/binfmt.d, /etc/init.d, /etc/kernel, /etc/modules-load.d, /etc/
sysctl.d, /etc/systemd, /etc/tmpfiles.d, /etc/udev, /etc/xdg/systemd, /
usr/lib/systemd,  /usr/lib/udev, /usr/include/systemd, /usr/lib/
binfmt.d, /usr/lib/environment.d, /usr/lib/kernel, /usr/lib/modules-
load.d, /usr/lib/sysctl.d, /usr/lib/systemd, /usr/lib/tmpfiles.d, /usr/
share/doc/systemd-257.3, /usr/share/factory, /usr/share/systemd, /var/
lib/systemd, PAf /var/log/journal

E iR

busctl MTHEM M D-bus 4k

coredumpctl T M systemd H&EIREUZ L

halt EHE WA shutdown IHE1E -n S8, BRIFEELLTIZITH
A0, MEeBRINEZEIERGIZT; ERAPSCHRN, BT
/var/log/wtmp A TIOR

hostnamectl T EEFER RGN as 2RI E

init NSRS — DB, init 8319
12, FRECNEE B E R, EARGIT, ER3)
systemd

journalctl FF&if systemd HERINE

kernel-install HT1E /boot HESHNEMIBRAAZAT initramfs BUGSCHE; 1
LFS W, XU TAERTF e

localectl HTEWHBR RS locale FiEE AR IZE

loginctl HFHRAERMES systemd B R EHEBIVIRES

machinectl T REFER] systemd AL 28-S AR RS

networkctl AT HREMBLE systemd-networkd & B LIERRIRES

oomctl i systemd ACFRAFEA B R <7 4P 3R
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portablectl
poweroff
reboot
resolvconf
resolvectl

runlevel
shutdown

systemctl
systemd-ac-power
systemd-analyze

systemd-ask-password
systemd-cat
systemd-cgls
systemd-cgtop

systemd-creds
systemd-delta

systemd-detect-virt
systemd-dissect
systemd-escape
systemd-hwdb
systemd-id128
systemd-inhibit

systemd-machine-id-setup

systemd-mount
systemd-notify
systemd-nspawn
systemd-path
systemd-repart

systemd-resolve

systemd-run
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M T EAR RGNS bR AT B AR AR 55

IR IR GIS1TH KA REAL (W halt)
HIFNZEE RS (U halt)

4 systemd-resolved I/t DNS 55 s g &

A ) 28 S R AT A Bl B A IR A il >, BTG, TPv4 I
IPv6 Hitl:, DNS gk, PAMARSS

& YT RARIBITRANF E—DNsTd5], E—MisiTgd
BOCSRTE /run/utmp H

ZEMKRHARSG, MTEEELRES, HEMTEERM
F

HTHREMZS] systemd RGEARSSE B ARATIRAS
G RGBSR TN IR,

RF I R Gi5| SIERE, HREEKH TG SIERE R
systemd T

T Phan AT HTH R R P i A R S i
PR R B b e EH R R R i H BB I B R ST H &
RT3 3 2R F57E Linux #HIZHZ RGN E

BoRAM Linux fZHIZZRREH LB IRERZHT, A DA%
CPU. WM 1/0 i

EoRFIAL AR

E TIRBIA ELAARLEB 5 T Jusr FRERINER Jetc HAIALE
WE RSt SRR IaTT, IR udev
FFRAE OS WiiLm%

T FrrE, DUERHEASTE systemd oo

AT &M EdEZE (hwdb)

A RAIHTED 1id128 (UUID) &R

HTFAERHL, ARIREAA LRI B BUE FI1E 0 N IsTTRF,
FEERREE AR 1K A R GF B E

WAR G L 2L T HH THE L2280 AREN LA BB ID ®IgA1E /ety
machine-id HHYHLES ID

— T ImE R B SRR IR A i) TR

BT IIA T RARSZM SR init RS

T HERERmEDRFERTIBTMS, BEBRERS
T &R P B8 12

£ systemd 1 OS MR (Blanaes) SRIEHN, rTHTED
X AEAN I X AR XA

FTfitrisisa, 1Pv4 1 IPve Hihk, DNS BFIHICS, PAMAR
£z

77

T algd—/ Mg Y .service B¢ .scope #yT, FHAEHHIBLT
feEMS; XN FRIE systemd ¥ICRE A
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systemd-socket-activate
systemd-sysext
systemd-tmpfiles

systemd-umount
systemd-tty-ask-password-agent
telinit

timedatectl

udevadm

libsystemd
libudev
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FF el socket ikRZS, FFTE socket BIERER JE a2
BHRGY RS

IRYE tmpfiles.d HRHACE LTRSS RN E,
B, Bk, DANIEEEZARME. ImiMESCH E S

fEIESEE TR

S B FERFHR Y systemd BT K
R init YHEIEE NS5

AT A BB RGN E

B udev EM T H, Bl udevd sF#HRE, #2144t udev 5t
BERER, B uevent FE, FiF uevent HLEHR, M
R udev BLE, BN THEREMMA uevent FHF

FE systemd T EE
FF Vil udev &#&15 BRI EE
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8.77. D-Bus-1.16.0

D-bus B—MNMHELELRS, RNARF 2R ELAEEN—MESTTR, D-Bus 2t PRGFI#HE
(A5 UM OETRECET 8 FTERRAIIR AR SFEAMR), NS DR ERRTER A D
B (SR EFREHRRREE), B, HEREBHTEE—MEHN—N —HEE@EMNE L,
A DBEREM P H T EREE (ATEdHE BT iHRE).

A T A IS ) 0.1 SBU
T A3 ) 17 MB

8.77.1. ®% D-Bus

Y15 D-Bus:

mkdir build
cd build

meson setup --prefix=/usr --buildtype=release --wrap-mode=nofallback ..

meson JEW S X :

--wrap-mode=nofallback

ZIETR 1 meson 2y T AgEE— AT 2210 N & — ) Glib A1,
T XL
‘ninja ‘
1217 a2 DA G 148 51 -
‘ninja test ‘

2 INABZER, WENFE LFS AMERAE, i BLFS FHLAERINMa T8I E
o

ZEZ AL

‘ninja install ‘
BT S4E8Z, {# D-Bus Ml systemd {#HFE—" machine-id X

n -sfv /etc/machine-id /var/lib/dbus |

8.77.2. D-Bus IRE

AR dbus-cleanup-sockets, dbus-daemon, dbus-launch, dbus-monitor,
dbus-run-session, dbus-send, dbus-test-tool, dbus-update-activation-
environment, BA& dbus-uuidgen

R libdbus-1.s0

G H % Jetc/dbus-1, /usr/include/dbus-1.0, /usr/lib/dbus-1.0, /usr/share/
dbus-1, /usr/share/doc/dbus-1.16.0, PAK /var/lib/dbus

A EfER

dbus-cleanup-sockets T EH H s e

dbus-daemon J& D-Bus HERLSFIERF

dbus-launch M shell iiA 53 dbus-daemon

dbus-monitor WEALEE —> D-Bus 14 B ZAH A
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dbus-run-session M shell HiAFZI—1 dbus-daemon &5 LSE
B, HEZERRNGERT

dbus-send ] D-Bus {HEELAIEHE

dbus-test-tool = MBI D-Bus B TR

dbus-update-activation-environment HEHR 2 D-Bus XIEMRS R ENINEL &

dbus-uuidgen A e TR A

libdbus-1 & HFH D-Bus {HESLIESHT API KL

209



Linux From Scratch - hitA 12.3-systemd-H s BHERR

80780 Man-DB-201300
Man-DB -0 f0 & E R 5 DT AR T

TR I ) 0.3 SBU
EEL A el T 44 MB

8.78.1. &% Man-DB
M YWI% Man-DB:

./configure —--prefix=/usr
--docdir=/usr/share/doc/man-db-2.13.0 \
--sysconfdir=/etc \
--disable-setuid \
--enable-cache-owner=bin \

\
\

--with-browser=/usr/bin/lynx
—--with-vgrind=/usr/bin/vgrind
--with-grap=/usr/bin/grap

[IAE LAV

--disable-setuid

ZI R -4 man 25 setuid 2H 7 man,

--enable-cache-owner=bin
IR RS0 B R A7 B BBV P bing
--with-...
X=METEE — S EBIAE T, lynx BETXAN web WEAE (LELERIE BLFS H#E
), vgrind HEFIRRAEHE Groff i, grap HT1E Groff X#4+EE, vgrind fl grap 7£
FIETFAM U — AR, B2 LES 8 BLFS B9—&k45r, HURFERE, BNiZa] AFETER
LFS Wt BT 1.
I
‘make
1B T AR Gw 5 R -
‘make check
GIZH MR

‘make install ‘

8.78.2. LFS RRYIERF M

TRERT Man-DB REMIZIELE Jusr/share/man/<11> FHIFM TGRS AT, %5[‘, Man-DB &
AE LE At B X LE T T 2 750 UTE-8 4w,

% 8.1. 1&4¢ 8 T vt PS04 s

EERGE) il EERGE) il
FHEVE (da) 1SO-8859-1 | % HIVFiE (hr) [SO-8859-2
5IE (de) 1SO-8859-1 | & H[iE (hu) ISO-8859-2
% (en) 1SO-8859-1 | H1E (ja) EUC-JP
PEIEFIE (es) 1SO-8859-1 |#Afi£IE (ko) EUC-KR
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WHE (1Y) ) WHE (1Y) it
ZIENETE (et) ISO-8859-1 | zfa5EiE (1t) ISO-8859-13
5438 (f) [SO-8859-1 |Fili4ENL1E (1v) ISO-8859-13
LI (fr) [SO-8859-1 | BHHAHIE (mk) ISO-8859-5
ZIR=TE (ga) ISO-8859-1 |H==1E (pl) [SO-8859-2
JFIFEIEIE (gl) 1SO-8859-1 |F LJEWiE (ro) ISO-8859-2
ENERPEIE (id) |ISO-8859-1 |FiliEZ (el) ISO-8859-7
VKEIE (is) [SO-8859-1 |HigfkFiiE (sk) ISO-8859-2
BARMIE (it) [SO-8859-1 |HEXJEVIE (s]) ISO-8859-2
MR S EETE (nb) |1SO-8859-1 | T P55 HIZE/RAETIE ISO-8859-2
(sr@latin)
fai =& (nl) ISO-8859-1 |ZE/RYEVLIE (sr) ISO-8859-5
iﬂﬂﬁ%)ﬁﬁé,ﬁﬁﬁiﬁ ISO-8859-1 | HHHIE (tr) ISO-8859-9
nn
MEUE (no) 1SO-8859-1 | B =2iE (uk) KOI8-U
#HE B (pt) ISO-8859-1 |/FdiE (vi) TCVN5712-1
I 15 (sv) 1SO-8859-1 |fi{AH 3¢ (zh_CN) GBK
HBZHIE (be) |CP1251 faRH s, #Hrhnd (zh_SG) GBK
RANFIEIE (bg)  |CP1251 BIRP, FERITTERX BIG5HKSCS
(zh_HK)
LB (cs) [SO-8859-2 |Z{AkH13Z (zh_TW) BIG5

> IR
ISR ZIMNOE S IS TR,

8.78.3. Man-DB Y RZE

GNP accessdb, apropos (£ whatis H#%), catman, lexgrog, man, man-
recode, mandb, manpath, PAKX whatis
G libman.so 1 libmandb.so (Z{#E /usr/lib/man-db )
R H 5 /usr/lib/man-db, /usr/libexec/man-db, and /usr/share/doc/man-
db-2.13.0
SR

accessdb ¥ whatis £ E NG AN KA] k8
apropos R whatis #d5%, SRS 4GEFAFERENRG A 251
catman Al B e Ag A Y T 0T

lexgrog TRGEFM IR TREE R
man I BRIE R T T
man- LS DDA

recode

mandb Al &et iy whatis 8%
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manpath TR SMANPATH N, 23 (W15 SMANPATH KRi%E) fRHE man.conf FIHH FERH

e N EIEH R
whatis 2% whatis 5#EFE, B REEHAECHIAN RS MG EZERIA
Tibman f1E man a1 T 2
1ibmandb A& man BTN 3
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8.79. Procps-ng-4.0.5
Procps-ng KA M EEIR T

A T HA LI ) 0.1 SBU
T R A3 ) 28 MB

by ]

8.79.1. &% Procps-ng

IR PE Procps-ng:

./configure --prefix=/usr
--docdir=/usr/share/doc/procps-ng-4.0.5
--disable-static
--disable-kill

-—-enable-watch8bit
—--with-systemd

Be BRI % X
-—disable-kill
ZIRTUERS kill an A gEE; ekl Util-linux #4424,
-—-enable-watch8bit
ZIETTCA watch @72 |8 ncursesw 4%, IXFEEFREELLFE 8 (i F 1T

I IR
‘make
MRZFIBTIAEL, PUTmL:

chown -R tester .
su tester -c "PATH=$PATH make check"

[mIEZYs] ps with output flag bsdtime,cputime,etime,etimes ) — IR E TS F RGN AR S
CONFIG_BSD_PROCESS_ACCT N XKW, 74k, —Ii pgrep MIAAE chroot BAEHTRTHERIK,

AL

‘make install ‘

8.79.2. Procps-ng IRNZA

-

GNP free, pgrep, pidof, pkill, pmap, ps, pwdx, slabtop, sysctl, tload, top,
uptime, vmstat, w, P} watch

LR libproc-2.so

ZHENH % /usr/include/procps #1 /usr/share/doc/procps-ng-4.0.5
=R

free & RS HAE AN (RSB NAFRR S 1) A=

pgrep FRAE A FRAN LA P AR

pidof &L ERF PID

pkill RHE AR A E AR ARG S

pmap e 25 T AR N A A7 L

ps S IEAEIBATHY RS

pwdx & — R Y ET T/EE R
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slabtop SN RN slab B AZ R4S R

sysctl TEIBTTIHE L NZSEL
tload FTENG T RGP MR ER
top Ft CPU & FERKHHIZANER; B SR ifE L B iE s B IE S

uptime G RGUSTI R, B P E MRS
vmstat EREMATFS, AR, AFE. 20 S st (I0), MR CPU Eah{E R

w BRI P EN St I
watch HEMTAEML, SonHMHRSE Ul XS A] DOULE b R R 22 {

libproc-2  HIEZAKAE RS BAE P A 2K
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80800 Uti l-li n UX'2.40.4
Util-linux AR ESE T TAET, XEEFHAELEXARS. Kim. 7 XHHEENTE,

A TR LI ) 0.5 SBU
T R4S ) 316 MB

8.80.1. &3 Util-linux
W91 Util-linux:

./configure --bindir=/usr/bin
—--1libdir=/usr/1lib
-—-runstatedir=/run
--sbindir=/usr/sbin
--disable-chfn-chsh
--disable-login
--disable-nologin
--disable-su
--disable-setpriv
--disable-runuser
--disable-pylibmount
--disable-liblastlog2
--disable-static
—-without-python
ADJTIME_PATH=/var/lib/hwclock/adjtime \
--docdir=/usr/share/doc/util-1linux-2.40.4

P i

--disable #1 --without JETIP; 1k —2EE ET SRR E LEFS FRAFERIRIIN, s8R HARR A H
a1 ER e  DEAER L R 1A S U Y E

I TR

‘make

GRERATEEATINA, B /etc/ fstab XA LUMEMITNIARIZR, I AR root I B it TIIAEF:

® "
A root P S 0istTIAEMF T REN RAERERE ., 7 iafTe, WRALEIEIT
CONFIG_SCSI_DEBUG @ JAE MRS TR R H, HOFEATE N, HilE
AW — R 2 FBERGTCIET S N TR EE R, DA BLFS 1,
NRAERRIE, AIDAMES [ SHESERIT LFS R4t/s, $UTA N ar<iai Tl

‘bash tests/run.sh --srcdir=$PWD --builddir=$PWD ‘

touch /etc/fstab
chown -R tester .
su tester -c "make -k check"

WRTE = RGN A IS B E LT CONFIG_CRYPTO_USER_API_HASH, BXE XA o 4Rt SHA256
SEIRAIED (5140, CONFIG_CRYPTO_SHA256, BY# CONFIG_CRYPTO_SHA256_SSSE3 — U5 CPU ¥ &
SSE3), M| hardlink MIXZKM, 46, 1sfd: inotify iXTATE AZECEIZET CONFIG_NETLINK_DIAG
ENE LN

AR ANEII N 1sfd: SOURCE column 1 utmp: last fYIIATE chroot PREH AT ESRIE,
AL

‘make install
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8.80.2. Util-linux IARZE

LRI

S
S F

[FHE 3 pus
addpart
agetty
blkdiscard
blkid
blkzone
blockdev
cal
cfdisk
chcpu
chmem
choom

chrt

col
colert
colrm
column
ctrlaltdel
delpart
dmesg
eject

addpart, agetty, blkdiscard, blkid, blkzone, blockdev, cal, cfdisk,
chcpu, chmem, choom, chrt, col, colcrt, colrm, column, ctrlaltdel,
delpart, dmesg, eject, fallocate, fdisk, fincore, findfs, findmnt, flock,
fsck, fsck.cramfs, fsck.minix, fsfreeze, fstrim, getopt, hexdump,
hwclock, 1386 (F| setarch (%), ionice, ipcmk, ipcrm, ipcs, irqtop,
isosize, kill, last, lastb (%] last AY5%#%), 1dattach, linux32 (%] setarch
AUBEHRE), linux64 (2] setarch HIHERZ), logger, look, losetup, Isblk,
Iscpu, lIsipc, Isirq, Islocks, Islogins, Ismem, Isns, mcookie, mesg,
mkfs, mkfs.bfs, mkfs.cramfs, mkfs.minix, mkswap, more, mount,
mountpoint, namei, nsenter, partx, pivot_root, prlimit, readprofile,
rename, renice, resizepart, rev, rfkill, rtcwake, script, scriptlive,
scriptreplay, setarch, setsid, setterm, sfdisk, sulogin, swaplabel,
swapoff, swapon, switch_root, taskset, uclampset, ul, umount,
uname26 (%] setarch HI§%#%), unshare, utmpdump, uuidd, uuidgen,
uuidparse, wall, wdctl, whereis, wipefs, x86_64 (F| setarch I55#), DA
K zramctl

libblkid.so, libfdisk.so, libmount.so, libsmartcols.so, PAf libuuid.so
/usr/include/blkid, /usr/include/libfdisk, /usr/include/libmount, /
usr/include/libsmartcols,  /usr/include/uuid, /usr/share/doc/util-
linux-2.40.4, LA} /var/lib/hwclock

HH Linux WAZBHT X

FIFF tty i, $2RAER4%, FEsh login 2%
EFRF LXK

— AT LE, AT EMMITENSILZ&E M

T By XA E LR

FVFH P a2 AT A HL & joctl

TR A H

BRELAE R Iy X R

&k CPU IR

AL B NTE

EoralE®E OOM-killer 738k, X—#{EMH THIE Linux f£NZEA RN & e REm

R

PRSI Jm

I BE R S A AT

NERFIANK, AT RERIZ I I8 nroff it
R E S

ety e LY F S EX =

¥ Ctri+Alt+Del $4H & BT RER B IS A7 8K 2 f7
ZR Linux WNZMBR53 X

HAENZG | FH R

s L AT RS B AR
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fallocate
fdisk
fincore
findfs
findmnt
flock

fsck
fsck.cramfs
fsck.minix
fsfreeze
fstrim
getopt
hardlink
hexdump
hwclock

1386
ionice
ipcmk
ipcrm
ipcs
irqtop
isosize
kill
last

lastb
Idattach
linux32
linux64
logger
look
losetup
Isblk
Iscpu
Isfd
Isipc
Isirq
Islocks
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R SAETSE 53 Bz 8]

BRELR BRI T X

G5 7E LA E A o R DL X
RIEFRE SS —RIRAT (UUID) R RS

& libmount FER@2 TR, AL mountinfo, fstab #1 mtab >
IRBCZHESE, HEFRFASIIEN FBiTm
HTRESBE RS

R4 E %% ERY Cramfs X REHHT 8GR
T A ERes B Minix X RGHHT—80ER A
EMNEIREN ioct]l #/E FIFREEZE/FITHAW [Y& Bt
EFEHEERS LR AR

fiRbT 25 A THYIE TR

BT AR, I EE RS

DAF7SaEdll, kil e ascii #8ELfif S

Eﬁﬂiﬂiiﬁﬁ%éﬁﬁﬁﬁﬁﬂ‘ B, BB SEIN I B (RTC) BEEEA G At 524t (BIOS)

# setarch IFT S5ERE
BERFER 10 JEERF IR

B Z #h IPC B3
flPRS & IR RBESS (IPC) PR
fefit IPC KEE R

PA top(1) WUE B AR H T TS R

i & 1SO 9660 XHFASTIK /N

MR L IEES

SRS F P R et (BB ), £F /var/log/wtmp XIFFRRIAHER,; BHAEREA
G515, KAMBITRNZEIE S

TR /var/log/btmp IE%E’\J%%ZZ@E%{E

R TR AT A |

F| setarch MFFS5EH:

#| setarch PIfFE55EHE

BAEERICARGHE

TR A E FAF BB HIAT

BB EI A

DARRRERAS =UF1 HH AR A B4 E R A HUAE R

FTEN CPU AR EHAME R
TERYFETEAT R XHER; Al MU Isof
FTENR S Y HTHRE Y [PC ZHERIE R
TR EUE R

Hl| A H 2R 4581
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Islogins
Ismem

Isns
mcookie
mesg

mkfs
mkfs.bfs
mkfs.cramfs
mkfs.minix
mkswap
more
mount
mountpoint
namei
nsenter
partx
pivot_root
prlimit
readprofile
rename
renice
resizepart
rev

rfkill
rtcwake
script
scriptlive
scriptreplay
setarch
setsid
setterm
sfdisk
sulogin
swaplabel
swapoff
swapon
switch_root
taskset
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FIHF . HRRGE T RE R

HIIEE AT N YE IR EAT TR LIRS

A1 H i 44 23 1]

i xauth G2 BE R cookie (128A1FEHL+ 7SI
LA A BB S A1 2 R P i A IR TH B

R (—REER S X) LAl RS

@7 Santa Cruz Operations (SCO) bfs XF 5%t

Al cramfs RS

B Minix XHFRS

K4 TE S BOR BSPIA R 22 =S ]

TER# R 0 TR I s

KA TE R LS R AR S RGNS 4 E H &
R H S R

TR TE RN 5

TEHARE I anfa 22 B I T2 T

HHINAZREEL 77 XA E RS 5

YR RRIR U RN E RS
AREUHTIS 8 AR B TR R il

BEE AR RE 3 TS B

HmAATE XM, BEEFRRERAS —DNF
BEBUELE BT TR ISR

ZOR Linux PAZECZE 73 X R/

R TE S —AT

T BRI EN T A

HEBERRIRE, B 245 7€ IR ]

ISR ARG T FAL SR

AR TN R B HNS T 2T T VLS

FRAE T B B IR S TEFT LR

TEFTEF MR BRGNS IR RSN, HIEEHENITEER
TSGR IBITHERT

B it e 1

— PN XRIBRES

OV root B3R, —MERGHE AR PN H init 04T
TRVHE SR 23 [H] UUID FIARSE

BRSO & R T TU RS

JA RS ER & RS TiRe e, BOHI S 2 A T AR A B A S
A — DR G I EEE AR

IRENE IS B HEEE CPU EHIE
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uclampset
ul

umount
uname26
unshare
utmpdump
uuidd
uuidgen

uuidparse
wall
wdctl
whereis
wipefs
x86_64
zramctl
libblkid
libfdisk
libmount
libsmartcols

libuuid
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e AR BRI o5 F RRA S 1

B RIZAE T Y A& P RN P RIZE escape [FAIHI JERR
Wi X R 5 K5 B R A IER:

F| setarch T 54EHE

fER A =S 1) 5 AR B IR L N IsfTiE T

DA PR G RS S R 45 8 B S SN A

UUID RSP RE, HTZ2. WiRE—MA L UUID

AEHTH UUID, SNEAIEN UUID 2 —NRENE, & AR vuIiD2—
@Tﬁ%ﬂ:ﬂﬁ%?ﬁﬁﬁ@%?ﬁ, 163 B AR UUID — #5FR (TTHERE2 A
AEE UUID)

TR —hRIR AT T A

TR EARER A (BRIME) BN EI A B 5k H P Y 20
ToREEEE T TR IR

W& ik, RS, PARFMoTcHrA E
MR FRBR S RS

#| setarch FIRF 5 5%

BOERIEH] zram (R4ENFEL) WEIET
BEERFARRR R T2

HEBREP X RN FET

B EHEHENRERE RN 2T

5 AR A R _ i B R
WENNGAERME—ARREF, FEEARMERS LIMIRT PAYT R H) 7127
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8.81. E2fsprogs-1.47.2
E2fsprogs #XPFEL S AN ext2 SCHFRGII TR, HAMEHTHF exts Fl exta HAE IR

A T AE IS ) MU | 2.4 SBU, [EZASEEAE | 0.5 SBU
T B A3 W) 99 MB

8.81.1. % E2fsprogs

E2fsprogs SCRHEFE LIRS H SR HE)— 4>+ B AR 2R :

mkdir -v build
cd build

R Ym% E2fsprogs:

../configure --prefix=/usr
--sysconfdir=/etc
-—enable-elf-shlibs
--disable-1libblkid
--disable-1libuuid
--disable-uuidd
-—-disable-fsck

WE BRI 75 X
--enable-elf-shlibs
ZIRIF RO B K A — R P =,
--disable-x
IXEEE TGRS (E AN Z2EE 1ibuuid A1 Uibblkid &, uuidd SFHPFREF, PAN fsck f3EdEs; [R2h Util-
linux SZEEEFRINRA,
TR I
‘make
PUTA N a2, BTl
‘make check

EHI—I% N m_assume_storage_prezeroed P =KW, EHIB —T2N m_rootdir_acl HIMIAFE
LFS EHBISE RGN Z exta I ATRERIK,

GIZR L

‘make install ‘
JHIBRTC FH B R A -

‘rm -fv /usr/lib/{libcom_err,libe2p,libext2fs,libss}.a
R ZEE T — gzip E460 . info XIF, HREREHMARGN dir XM, HUTA T MEIZ S,
HEFRG dir XH:

gunzip -v /usr/share/info/libext2fs.info.gz
install-info --dir-file=/usr/share/info/dir /usr/share/info/libext2fs.info

QUERTRE, PUTLU R a2 A 223 — LRI N SR

makeinfo -o doc/com_err.info ../lib/et/com_err.texinfo
install -v -m644 doc/com_err.info /usr/share/info
install-info --dir-file=/usr/share/info/dir /usr/share/info/com_err.info

-~
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8.81.2. fid & E2fsprogs

/etc/mke2fs.conf 175 mke2fs —LEfmMTIEIMIVERINE, En] DUBSGIXLEERINE, B2 FEENTS
Ko Flan, —LeT B GR# LFS 8¢ BLFS B7%) TLiEIRAIEH T metadata_csum_seed FFPERY exts XHFR
G, WRFEMLHXFFENTE, AIDHITHS, MERIAR exta FREIRFREBRIZARE

‘sed 's/metadata_csum_seed,//' -i /etc/mke2fs.conf ‘

25 B W FMIT mke2fs.conf(5).

8.81.3. E2fsprogs BIRZA

GNP badblocks, chattr, compile_et, debugfs, dumpe2fs,e2freefrag, e2fsck,
e2image, e2label, e2mmpstatus, e2scrub, e2scrub_all, e2undo,
edcrypt, eddefrag, filefrag, fsck.ext?, fsck.ext3, fsck.ext4, logsave,
Isattr, mk_cmds, mke2fs, mkfs.ext2, mkfs.ext3, mkfs.ext4, mklost
+found, resize2fs, PAK tune2fs

AL libcom_err.so, libe2p.so, libext2fs.so, B} libss.so
A H 3% Jusr/include/e2p, /usr/include/et, /usr/include/ext2fs, /usr/include/
ss, /usr/lib/e2fsprogs, /usr/share/et, PAf /usr/share/ss
P
badblocks E—NEHE (—RBHEE 7 X) R
chattr BAE ext{234} XMHFRG L HIbREE M
compile_et —MERRGER, TRESHERRSSIAEENREMR C RIS, DA com_
err EE—iEAHH
debugfs — M XHRGHEIRES; A DRR B ext{234) XH RGNS

dumpe2fs FTENGRE R E U R AR BRI AR E B
e2freefrag s Al S EE RS R

e2fsck FAFRESRBEE ext{234} XHRS

e2image T ext{234} XHFRGERBEHRRER

e2label TRBBMAETE RS L ext{234) XHFRGHIRE

e2mmpstatus E ext4 XHFRFANIMMP (ZEHEFELRY) RS

e2scrub Kt O ext{234} XHFRGEHINE

e2scrub_all GAEFTE CHEEN ext{234} XHRGA BB IR

e2undo ;i;?%iﬁ]%iﬁﬁlﬁ’ﬂ ext{234} XHRFAREEHE [A] AH TG E2fsprogs FEFHIRIK
RTFo

edcrypt Ext4 RGN THE

eddefrag T exta XHFRGHITELRE R B T A

filefrag WS R E S AR

fsck.ext2 INTEN FTRE ext2 XHFERSE, 2 e2fsck HUmETERE

fsck.ext3 FINBIN TRE ext3 YRS, /& e2fsck HUMHEHERE

fsck.ext4 ERANTEN TR exts XHERSE, 2 e2fsck FIMETERE

logsave Ream < Ham HH ERA7 2N H &S S F

Isattr HI ext2 XFRSE ERISCFEME
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mk_cmds

mke2fs
mkfs.ext2
mkfs.ext3
mkfs.ext4
mklost+found

resize2fs
tune2fs
libcom_err
libe2p
libext2fs
libss
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Rt 5 a2 AP B3 R ARG EAAR C IS S, DUERT 1ibss FRGUFE
i

ELETE IR O ext{234) XA S

FRINTEOL RO ext2 KRS, /& mke2fs HUTERER:
FRINTEIL RO ext3 KRS, /& mke2fs HUTERER:
FRINTEOL RO exts KRS, & mke2fs HUTERER:

Al lost+found HE; BIE ext{234} XIHFRS Lz HRWA TECHIRIEE, DARES
e2fsck It

A DA FI KRS ext{234) XHFRS

VAEE ext{234} XHRGHIR]ASEL
NHER TR TR

# dumpe2fs, chattr, 1 Isattr {#H

BE TR PRI ext{234y XU RGN TR
# debugfs {#
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8.82. X FiHTTS

VPR P RIEAEBONTE DL Mg A AT S A RIS G A gee #Y -g 1EI0), IXERELE
AR A RS B RPN, IS AUAES HNfEHE, JERES H IR B A4 FF,

T, EEXERIANT S S BE Y REFEENA, FH2WNRIEIARTS & H 2= 3 F:
- —NEIIAT S bash —#HIFER: 1200 KB
- —MNEE IR SR bash ZHHIFERE: 480 KB (/) 60%)
i AAIEAASHY Glibe #1 GCC X (/1ib #1 Jusr/lib H%HY): 87 MB
AT SH Glibe M1 GCC XXfF: 16 MB (7 82%)

BARHISF RN S B RiESRA C MR, (EEBRRIAIRNTS IR EEH R BRIEIAT SH1/ 50%
# 80%., HMTARZEH KAz EARG M, o] DUBEEERelIREIRMTS, EBORE
M, N TR MNRGHRE I E R R G IR S,

8.83. BIFEHFFS

ATk, WRARGNBNEF IR, WMEEEIKARGRERITERI, AT OSN3 HRE
PERSBRIAIAST SHIA D EIFFSRIA, RRGIEBIRNL 2 GB, X T —M&H Linux F, XARIERK
AT AE,

REBUER LN an SR P AIBEM 2 WM, H2, WRITH T m<e, REDSEOhRIGTIEEH,
K, 1E3217 strip anal, &4 LFS RIHIHATIRAS,

strip @AY --strip-unneeded) MR FEUEHBERITEIHIAST S, BHIBERATAETERS O THES
JE) Bl ay O8N T eSS TR AR PRI = %) AR ERIRF SR

PR LRI S ZLb A R IR, JE8E BLFS A1, —EEAFERINIAE
fHEM T valgrind 8¢ gdb BTN, BEMFEXLEHIXER.

TETERZE, strip a2 &= EIEEAIR MMHIRR P BUE X fF, X ATRE S BUEAEE 2SR
R AT, Q12RIZTT strip RUMERRSZ 2520, W AT RE S BUEAEGUCERRRE 7 B SE 2400, 1Xn]
RESBRGU N . N TRRIXMEDN, K —EFENREFERIZ] /wmp 1, FEAREBRIAIATS, &
i install A< EH LA El], (58 8.2.1 7 “THRAE” HRIMHRZE N4 TR install ey HIH
A )

R
P HE

ELF MN#E#S XA 1E 64 (MRS E 1d-linux-x86-64.50.2, 7£ 32 fi& %2 1d-linux.s0.2, T
A A2 20 YR ZRAIE B IE R S 48, FEHERR ST 4 DA g S5 RIS

223


https://www.linuxfromscratch.org/blfs/view/stable-systemd//general/valgrind.html
https://www.linuxfromscratch.org/blfs/view/stable-systemd//general/gdb.html

Linux From Scratch - hitA 12.3-systemd-H s BHERR

) HE#

MRS, RET— MR EARAR AR PR FRATRE (Tt RR L2 5B E R
fﬁﬁ%ﬂﬂj7ﬁﬁﬁ§4\}\%%§k), I A] BE 7 2 5 save_usrlib B online_usrlib q35@ﬁ§51##4§o %;
Mnf e SBRGECRICIEME.

/

save_usrlib="$(cd /usr/lib; 1ls ld-linuxx[7g])
libc.so0.6
libthread_db.so.1
libquadmath.s0.0.0.0
libstdc++.50.6.0.33
libitm.so0.1.0.0
libatomic.so0.1.2.0"

cd /usr/1lib

for LIB in $save_usrlib; do
objcopy --only-keep-debug --compress-debug-sections=z1lib $LIB $LIB.dbg
cp $LIB /tmp/$LIB
strip --strip-unneeded /tmp/$LIB
objcopy --add-gnu-debuglink=$LIB.dbg /tmp/$LIB
install -vm755 /tmp/$LIB /usr/lib
rm /tmp/$LIB
done

online_usrbin="bash find strip"
online_usrlib="1ibbfd-2.44.s0

libsframe.so0.1.0.0

libhistory.so0.8.2

libncursesw.s0.6.5

libm.so.6

libreadline.so.8.2

libz.so0.1.3.1

libzstd.so0.1.5.7

$(cd /usr/lib; find libnssx.sox -type f)"

for BIN in $online_usrbin; do
cp /usr/bin/$BIN /tmp/$BIN
strip --strip-unneeded /tmp/$BIN
install -vm755 /tmp/$BIN /usr/bin
rm /tmp/$BIN

done

for LIB in $online_usrlib; do
cp /usr/lib/$LIB /tmp/$LIB
strip --strip-unneeded /tmp/$LIB
install -vm755 /tmp/$LIB /usr/lib
rm /tmp/$LIB

done

for 1 in $(find /usr/lib -type f -name \x.sox ! -name \xdbg) \
$(find /usr/1lib -type f -name \*.a) \
$(find /usr/{bin,sbin,libexec} -type f); do
case "$Sonline_usrbin $online_usrlib $save_usrlib" 1in
*$ (basename $i)* )

* ) ;%rip --strip-unneeded $i
esac >’
done
unset BIN LIB save_usrlib online_usrbin online_usrlib
XHESAERTREXHNEREE, FOTTERIXE S RE S, XEEL ] et Zig, el
FHAAREE S A B IA S, TS 2 ki s
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8.84. FIE R4
&5, (HETEPI TN AR A IE B ) — e s
‘rm -rf /tmp/{*,.*} ‘

1E /usr/lib #1 /usr/libexec HFAILHE —Ey 4N la I, Efil2 "libtool A4FE" X, 1EANFKAT]
&g, ENEMA Linux R4HYH T libltdl, LFS Fhi&A FESHL I @ libltd] gk, imiH
EHI—LE la XHRESE BLFS AR, BITEMBRIXLES -

‘find Jusr/1lib /usr/libexec -name \*.la -delete ‘
WMRFHETREZ LT libtool HEXHRIFEE, 2 BLFS &7 "About Libtool Archive (.1a) files",

% 6 BEHE 7 EHENRFESTIAE M R ERG L, EHAECKKARFENENX T, HiTm
R E

‘find /usr —-depth -name $(uname -m)-1fs-linux-gnu\x | xargs rm -rf

&5, B LE—EFRICIEIEN tester' P K,

‘userdel -r tester ‘
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FIE RGEE

9.1. iR

AFENICHLE S systemd IS5, H—, RRIZE ML 75 2/ b B S
9.2 “—MSELE” .

- 59.23% “MERAENL” .

- 859.247 “HENX Jetc/hosts X .

B, WICRZNNIE & EAANC B A A R,

-5 9.37 “ERMEBHEIEMIA |

5947 EEIRE

F=, BRI E RSN AR R

9.5 “HERSGNH

- 9.67 “FLE Linux I#HIE” .

VY, B PSR RGN A AR EC B S
-5 9.7 “BLE RS Locale” .

-5 9.87 “OlIE /etc/inputre X

&iE, WIeUrEE systemd 174,

-5 9.10 1 “Systemd {HHMAIE" .

9.2. —HeMIRECE

A S - A B W R HTE DL

9.2.1. MgEORREX 4

M 209 FRATFEE, systemd $2EE— 148 systemd-networkd [MZSECE S RE, TRENEH T 3Em
Wﬂ?&@ﬂﬁio 539b, E1213H&2ki§, EIELH%SyStenldrreSOIVEClf%%?%%%§/etc/resolv.confji#?&tﬂﬁﬁﬁéﬁ
ittt X PARSIEBRINTE L RERE R A,

""' R
MREAZEH systemd-networkd #HATMZELE (BlA, RERARREERZEML, SHEER

BEHBIMY, NetworkManager Z28M T EIHTIZSACE), 22 —TilRkSS, PAPIIERSS]
S HIEREE

‘systemctl disable systemd-networkd-wait-online ‘

systemd-networkd (PAf systemd-resolved) HIFCE A UK ELE /usr/lib/systemd/network EX
/etc/systemd/networkFPo /etc/systemd/networkFPE@@EE?ji#FﬁE#EQ&E%ﬂ:/usr/lib/systemd/network
HRVECE S, B MR E S L link, .netdev Fll .network XA, WRFETATRVIELNR IR
WARAI, 23 systemd.link(5), systemd.netdev(5), PAK systemd.network(5) FHi,

9.2.1.1. Mg &R

Udev — MR A GHIBIRSE ] I £ B 14%, Bl enp2sl, WIRMCRBERO&RE 2, ATDIES|
SEMRGE, 517 ip link M.
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https://man.archlinux.org/man/systemd.link.5
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> R
' O T RGEEAEIBITHY udev ~FHPERRAYSLHIMALE, LFS iy udev ~F4Pi#E (systemd-
udevd, f£ % 8.76 17 “Systemd-257.3” H#dk) HEF| LFS R4i5| SN A 2B17. Kk, T
PAEE LR LR a S Al SR E LFS RS SR04, BM#7E chroot 31 ey

SRGNIHE,

NTZ2HAR, SEREEEE - DMNKED, flil, ALRERNSIEO/E eth0, MILLIEREN

RO —%E wifio 58 wlanO,

AR Z A LB H B e H2 44, A DA =R~ a7 X

- fB 3% udev FRALERIARIEHY . 1ink S2F:

‘In -s /dev/null /etc/systemd/network/99-default.link

- FRERG AN, FlIATE ML @A interneto, dmzo, B lano, NIt, fE /etc/systemd/
network HEIIEE . vink XfF, NEN—, —L S 2MSEOBEREEAR, BOEBRETF6Hm
HERK, g :

cat > /etc/systemd/network/10-ether0.link << "EOF"
[Match]

# 3§ MAC B ERTFENNEZILEE
MACAddress=12:34:45:78:90:AB

[Link]
Name=ether0
EOF

ZHEFMA systemd.link(5) FK1FHE L5 B,
- 1£ /boot/grub/grub.cfg FIPZaRS1THE LI net. 1 fnames=0,

9.2.1.2. X IPECE

PURar & NES 1P IR E QI — N EARELE S (] systemd-networkd #1 systemd-resolved),

cat > /etc/systemd/network/10-eth-static.network << "EOF"
[Match]
Name=<MKIKEFZ>

[Network]
Address=192.168.0.2/24
Gateway=192.168.0.1
DNS=192.168.0.1
Domains=<{ZaiHE>

EOF

WMRIEEZ1 DNS RS54, PIDATERCE XHAHAIEZ 1 DNS i, RERBMHHEES /etc/resolv.
conf XM, WIAEFERE X E DNS #1 Domains T,

9.2.1.3. DHCP Ec &
PAN4 2 IPv4 DHCP BiE QIS AR E S

cat > /etc/systemd/network/10-eth-dhcp.network << "EOF"
[Match]
Name=<MI&EH>

[Network]
DHCP=1pv4

[DHCPv4]
UseDomains=true
EOF
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9.2.2. Bl /etc/resolv.conf {4

IR ERRGEXKS| Internet, EFRZEFMIBAMRSS (DNS) #FrENT T, PR Internet M N
IP sk, BORF TP MUsibf@Etfroisliss, BRAFRITTTEAR R ISP B4 E P SR AEHY DNS ssds IP #isik5 A

/etc/resolv.conf,

9.2.2.1. systemd-resolved B2 &
" HE
MREHY systemd-resolved FFAM T RECE ML (FIAN ppp ), BUEH T AR H

fi@tres (A bind, dnsmasq, 3# unbound %), SHEMEMAERK /etc/resolv.conf BRI
3tk systemd A E42 LK) resolveonf f2/¥7), WM systemd-resolved A5,

MRFEEL systemd-resolved, T4

‘systemctl disable systemd-resolved ‘

1E{E H systemd-resolved #1T DNS BLEN, BEAIESXAF /run/systemd/resolve/stub-resolv.confs
5%9#, PIER /etc/resolv.conf Z<f?%f, systenadfresolved_é%#%}iﬁﬂﬁgﬂy?ﬁﬁﬂ /run/systemd/resolve/
stub-resolv.conf INITS55EEE, JHZ, REEFI6|E /etc/resolv.conf,

9.2.2.2. E#&S resolv.conf it &
WRA B HESH /etc/resolv.conf PUTLA R G E:

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

domain <&piEE>
nameserver <EWEEIHZARSE]E IP uk>
nameserver <EROREIHZARSE IP unk>

# End /etc/resolv.conf
EOF

A LLVEE domain THA), BUH]—5% search IRAJfUEEL, Fi15% resolv.conf YT UL 1 Al 58 24115,

¥ <mzmssn 1P toa> FHONE NI N AIER DNS kS5 as 1P ik, iXBRAEFSE AR LE—D
DNS 558 (R B IR EMRSHTENIG ). MRERAFTERIAREMLH— DNS Ikgsay, I LAMERSC A
fIEE —> nameserver 17, A AG AARH 2% & AR TP #ilik, tr]PAEA Google 22H DNS %528
eSS 2s, BT TP Milik1E N g

»
Google A DNS JR%5esf9 IPv4 Hulb2 s.s.8.8 #1 8.8.4.4, IPv6 Hilk2
2001:4860:4860: : 8888 ] 2001:4860:4860: : 8844,

9.2.3. BB ERA XA
5|1 SRS, /etc/hostname #EH TIRE RG T4
fﬂff@ijiﬁﬁé?, ﬁUﬁE/etc/hostnameji#F, HEA—DFEN%:

‘echo "<Ufs>" > /etc/hostname ‘

<Ufs> TR HNIK T IX I BALNAIR, FNEEXEMALRREES (FODN), ENIZHE AN /etc/
hostsiﬁ(#Fo

228



Linux From Scratch - hitA 12.3-systemd-H s BHERR

9.2.4. HENX /etc/hosts X{¥

et — N RIS (FODN), FIFTEERIRI4, DAt jetc/hosts SCEERIH, AISLEFIRIAS [P Hilk, 5%
T TR 1P Mk, hosts S HIGTEE R

RLECTEDER- T

BrAEIZ I EALA] DA Internet J5 0] (RIA —DNEMHSS, FooEe 7 —MAREY TP #iht B — ZB0H
ZE B AM IP), WIEERIE IP Hisk 25 e FAAM TP JER, AREITEEE:

FhRIHAESE REFMBRKE
10.0.0.1 - 10.255.255.254 8
172.x.0.1 - 172.x.255.254 16
192.168.y.1 - 192.168.y.254 24

x A] AJZ 16-31 Z [ARETEF, v AT BAZ 0-255 Z RIF M,
fFan, 192.168.1.1 2 HUHIRLM 1P ik,

ERM BN Z AL E NRES M Internet V5], WA DAERTENHSA AR SENA R FODN, BiEAEH
ZHETH 7 FFSERE-DEIR (RiZER 2 EH4) 58] FODN, Z4h, EREBRBRARMR, DIR
FQDN fi#tfr 2RI A W TP Hiik,

BMELHELIEIE M Internet 7, —ER%, 41 MTA, (hATZE—/ FQDN AREIES TAF, A4
ﬁﬁﬁﬁ_‘/r*ﬁﬁ*ﬂg:FQNDDIlocalhost.localdomaino

HPATCA T4, Q& Jetc/hosts I

cat > /etc/hosts << "EOF"
# Begin /etc/hosts

<192.168.0.2> <FQDN> [aliasl] [alias2] ...
HE | ip6-localhost 1ip6-loopback
ffo2::1 ip6-allnodes

ff02::2 ip6-allrouters

# End /etc/hosts
EOF

Hrh <192.168.0.2> 1 <FQDN> T B NIHE M MR T KIFITIER (R ARG ML E R T 1P i
Hk, HAWUKESOERZIBE ML), 7] DARSEmTIER A4 (alias), NSRS FF DHCP 8 IPv6 H
HIECEIERE, BUEHH localhost.localdomain fEJ9 FQDN, NIfE <192.168.0.2> M—{THAIAH
.

/etc/hostname YRS localhost, localhost.localdomain, Q%(Z:@/Eﬁ\ﬁﬂ/%ﬁg) jﬂﬂ%, [R5
myhostname NSS LA EAT], ZHTF 1 nss-myhostname(8) for details.

112 127.0.0.1 1£ IPv6 HRTA R, B IPv6 [RIEAE,

9.3. IgFHEIREIRH R

1255 8 B, FAHEME systemd N4 T udev ~FiFERF, ERMFEANHEER TAEE 2/, &
TN T U T o 2 7 5 B (o O 1R R T 7

B4 Linux RGUBHFHSHAE RS, AIE /dev FRIERERET R (ANARTITR), JTTIRXM
AR e R S BERFE, —RiEd MAKEDEV IIASERGX —T0F, Bl DAE R TR SR &
Z, NS ERTREEFAERE MR T RARE mknod @<,

i udev W, NIEARLEA N RIS A SRB N ENOIRINRSE TR, XER&ET RERR
FIFRGNEENOE, ENMPHEFE devimpfs XHFRGH (— MRS RS, FREBIERSN
f£)o BENRATERZZM, ElERNRSAE R LRI,
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9.3.1.[A%2

£ 2000 2 H, =DM devfs HIIXIFRGWEIHE  2.3.46 AT, FFHE
2.4 RIGENZH A ], REEASBAFE TS, (HIXA%E 1 s SR IEMREE
PAZI DT R B HIR T S H

devfs SEIALHIAY £ R AEUR AL B FRIRN, SIEMaAr72. HPRSmisr2RE—, [

BRI WEFEIN, WREEAEIIERN, RAREma RSN IZHRFGERHA, WA

TN (FLE) PR EBERE, devfs I HARZ T AHIEA B2 SRR RN FEAX AT R BB

gﬁg?ﬁ?%%ﬂ%’gﬁﬂl‘ﬂ@o BTz 4, ER WO FRRE, KA 2006 4 6 H M
FRo

FEARER 2.5 RIIWEITEEEF, MAT —DHRIRIUSKIFRSE, ¥ sysfs, HAE 2.6 RIFEE
WAz &R A, sysfs B LR R RGUEAFAC B S B AEA H P S RERE, A 17X 22 H ] WAIAC B
&, BRATREFF R —R devs RIH P S AR AT,

9.3.2. Udev I

9.3.2.1. Sysfs

A B M ZIER] T sysfs XIFRG, AL AJREL ™, sysfs BUATRTERGIHFEMLER S, DN
Rz ENER A 2RESH, B5R, AREgIES| RIS 7 X IR & RN 2N, B
PR ENTEME] sysfs (NERRY devtmpfs), X T ARG IF BRI, TN EAEBDINER
1T, HE sysfs XHFRGBHERAS (LT /sys), M2 RERF IR ISR FEMAE sysfs FHHIEX
5, udev WLRENS i FHIX LB WA A TAC T (RLFEHB B E T ).

9.3.2.2. IgF T RHEIE

PAZIEIL devtmpfs ELIZOIEILE XM, (EAEEMEE T SRR ZEIT devtmpfs (BIEIXEN
EFEL) ITEM. H—1 devtmpfs SEFIFFEEE] /dev B, & AU DAE E YRR, VTR FRAD
FirE & & IR A,

IR, W= udevd KiE— uevent, IHE /etc/udev/rules.d, /usr/lib/udev/rules.d, PAN
/run/udev/rules.d HFHXHFEERFN, udevd KA SOIEGAMAIRT S8R, BRI
R, FrE#H, sidd, siFEBBOZNERM udevd HHEESRH (%F5),

PAE = HRHBFNE GRS, HIX=1HFENAREE A, R udevd HAEI T IEECIEAIL
BN IR, BT devtmpfs B IACE,

9.3.2.3. &R NNk
U1 IR B I B IR BNAR 7 T REA NERY A%, 314 R] PUE modinfo 272, Tl Iz
T RANR SRR AR A 2, B, snd-fm801 IFNFERFE+) i ID N 0x1319, %% ID N
0x0801 My PCI %%, HAIZHN pci:voo001319d00000801svxsdxbcO4scOllx, X T 2L, RLRIKX
iﬁ*}%}?%\ﬁﬁ sysfs %ﬁﬁlﬁ&ifiﬁ&%ﬁ%ﬁﬂ&%‘%ﬂ%, WIJQH /sys/bus/pci/devices/0000:00:0d.0/
modalias X AFMNIZ LS FAFE pci:ve0001319d00000801sv00001319sd00001319bc04sc01i00, Udev i
FIERAMIN 252 udevd A /sbin/modprobe Ff{£)% MobALIAS uevent IRRASE (BRMEMNIZA
sysfs H1 modalias XHHINEAMIA), MMIIEASETEBECATY R 54 5 X214 B DT A AR,
FEAFIH, XEKRERRT snd-fm801 4+, N (HAFHE) i1 forte R AT H, MWWz, ZEENH
B3 L A B IR EAR e Y 75 1
WA S HREBAE TR B MR N, XHRSE, PAN NLS SZHRinEsEs,

9.3.2.4. RIFIEHR IR T

LR AN — NS, BIANEH BATELZ (USB) MP3 #Eikasi, PEREW A INZIL &I CAMERRIA
g, HER— vevent FH, 25 udevd GRIHTFIAK—FE, FIZ uevent FH4E,
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9.3.3. MEIER 1R 1S FETAY )
T B AIEIL A SN, ATRE HI Bl — Lo 3,

9.3.3.1. RARREH Erhin

Udev Hn#Eila SekiEn4, HRSWRERF ERE  sysfs S TRERIARIBEL, RN
ARIXNE, BN IZE ERAEMITIEINERER, /£ Linux-6.13.4 1, ©HF Udev RIDUNESRS (EHIRY
INPUT, IDE, PCI, USB, SCSI, SERIO, PAK FireWire IXzhtE/F,

N T IETRENRERSEF RO Udev K, DURIZ NS E021T modinfo and, RJFIRXEE
/sys/bus HHERENREEXS MWATESK, HEREHHZSGH modalias XfF.

Q2R modalias XIFFFFET sysfs W, UiRAIRENIERF SR, FHREW ERNIRESCH, (HAKA LW
A&, XZ2WNEFH) bug, BRENEL Udev ERMEIKF), HERX DA H GHURR,

W modalias NXHARFELET  /sys/bus FHINN H3AH, WHEAABIT & AR 12 2288 N
modalias Z#f, 1F Linux-6.13.4 #1, ISA B2 Fr, HEEEFIX AT H G,

Udev IRAFS BN “B25387 IKshERr, kil snd-pecm-oss 5§, ¢ loop FIRMEHIRFIRFF,

9.3.3.2. RZRRGBEHINE, B Udev FZRIAMEATE

AR “EEEAR” UV TSR A A ThEE (B4, snd-pcm-oss #5958 snd-pem HYZhREE, i OSS M
TR A ), F200E modprobe, {#HETE Udev N fIAEAVEEE, HaMEGLER, N
JH:, 'sz'ﬁ:'%fi'{% “SOftdep” fﬁ‘(ﬁﬁﬂﬂ?wﬂkﬁﬁq /etc/modprobe.d/<filename>.conf EF‘O WJZZI]

‘softdep snd-pcm post: snd-pcm-oss ‘
R “SOftdep” MM pre: MKHIIL, SRS pre: Fl post: KHHIIT, S modprobe.d(5) F
o1, TRREZXT “softdep” EIEMMIRERIE Bo

9.3.3.3. Udev INE T RHERYIEIR

$%*@@1§*ﬁﬂ%, & TE /etc/modprobe.d/blacklist.conf XHEHEERHE, DA forte 7'9@”, NHEH—{TEE
H T iz

‘ blacklist forte ‘
BEEH ISR R] DUE IS B30T modprobe F3/in#,

9.3.3.4. Udev BIE T fRiIRAVIS F N THIREIFT SR

X2 T — MR SMILEE 75D %&E. fl, —DEEAFRIINIATRERI PCECE] SCSI i
(LEHARY) A AL RHY SCST B Ress (AIEWiRY), X285 R REEHIN, FiEid udevadm info AYHS
8, Feidt—aik,

9.3.3.5. Udev MM TEFFISE

IXATRER AT — AR 5 — D RIE R, R, mHERMNER T sysfs B, XA e

PRI RIS 12, IXRMBFREET N ANZIRAEE, B, A7 AR —ZR R DATE R i FH Y

sysfs E'Iﬁ, H e 2 /etc/udev/rules.d/10-wait-for-sysfs.rules XA (ZID%Z:T?E?}E@U@*
M), G, QSR AEE I X R RO TR, 1E@EA LES R HRSIER,

9.3.3.6. Udev & B BRI &E
B, AR EL R IR R B E R BOINE, i Hudev {2A BIZ a4 5 IRAT I
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WMRIKNEF AR ERERFHE sysfs, udev BUICIERB AR T RMLHRIEE, XRpREEES:
HERAE NAZIR RS DL 36 = KB PR, XIS, FRZEAE /usr/lib/udev/devices HHHAIERARYTE
RESHMRIEES, - ITHSEETR (5 V\]VX%EPE'J devices.txt B =77 IK5N TR ALY
FY), ZERSIRE T R ERIZ] /dev, udev = B3R E I,

9.3.3.7. EF R T RIRFRENZE KL

XEHT Udev MR FRE AT ISR, R TERINEIE, XA RS
W BE” . EARMIZHEENIEIR TS MS, TN ZAEEE RN, DRI &R —L
BEE, FUmEEFHIEs Udev 228500 —2t *_id THIME, SRAlREGERELFRNT e, A
DISEE 9.4 “EHIRE ME 9.2 “—BMGERE” HIElT-

9.3.4. ¥ R
DA LS T — SRR NI TS B SRy -
- A Userspace Implementation of devfs http://www.kroah.com/linux/talks/ols_2003_udev_
paper/Reprint-Kroah-Hartman-0LS2003.pdf

- The sysfs Filesystem https://www.kernel.org/pub/linux/kernel/people/mochel/doc/papers/
ols-2005/mochel.pdf

9.4, EIRIGHE

9.4.1. RIBEFTISHE

EWNE 9.3 F “REMELVEIERNR” hATNE, REDREMHFERIZEE  /dev  FHINFZRE
LY. Blan, aREE—4 USB  H‘ESLFM—1HME, BH  /dev/videco RIEMIRIESL, /dev/
videol FEIAIFHLALFE, A MNEEFEX MRUFIEGFRENE K, MTAER 7= RFM < DOMISE, %
'ﬂ%%ﬂ—ﬂa{LﬁkiudeVf)uﬁ'”%ﬁ”@ﬁ“ﬁ\ﬂﬁ%f?%ﬁ*ﬁﬂiﬁ#d% T IRERRTTRIES 9.2 0 &M
RECE” HEMHIA, A -RACE A DAE BLES FREkE]

X TER A AT BB IX 2K Y 15 5 (Eﬂ@?’ﬂ@:%’uﬁﬁﬁﬂﬂﬁ@ Linux &AIThR BIFRA R, $HE] /sys/
class BX /sys/block . H 5% Xﬁﬂ:ﬂﬂiﬁﬁiﬁﬁ, HXFJREZ /sys/class/video4linux/videoXo K
HREBME— N IZIRSE RS (B 2]’ m ID, B3EF55):
‘udevadm info -a -p /sys/class/video4linux/video® ‘
NGRS AT S ER AL, gD :
cat > /etc/udev/rules.d/83-duplicate_devs.rules << "EOF"
# BEAFBIENRA TS

KERNEL=="video*", ATTRS{idProduct}=="1910", ATTRS{idVendor}=="0d81", SYMLINK+="webcam"
KERNEL=="video*", ATTRS{device}=="0x036f", ATTRS{vendor}=="0x109e", SYMLINK+="tvtuner"

EOF

,nﬁgﬂi, /deV/V'ldeoG)ﬂEl]/dev/V'ldeol’f}BQ"t &Eiﬂ?aF]HQ%LFE$DF%ﬁ§J<(Ilﬁtﬂéf“Ei%”ﬁﬁﬁﬁ 1”), ﬂif@%%
BEHE /dev/tvtuner 1 /dev/webcam B AIEFAILE.

9.5. BdE R4ATHh

AT IRUATECE systemd-timedated £4tAk%5, TEIEHZECE RGN FRIN X,

lllll%‘HTEQE‘HE’J@#HTW%EREﬁ UTC, B1T hwclock --localtime

show %, BT REEN LAY E, 205X NI EFE R T3R8 SR —2, Wﬂlﬁﬁﬂﬁﬁiifﬁf:ﬁ]‘%*
T‘B’Ziﬁi?ﬂkﬂﬁﬁ@o M, R hwelock #ith YR RIS Z AR ], WEEFN MR gEREE S UTC
B, ARIBEERX, £ hwclock 2 RATH A BN N /N8, i T — 2P S IE, a0, ansiaE
ER FESRIRIX, B GMT -0700, fEAHuETE B0 7 ZNeF, FE3EAT RS,
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systemd-timedated 32X /etc/adjtime, FFHRAEHPNARGEECFIN BHiE Dy UTC BUAHIN (],
ANRSERIREAEIN P B AN ], PURAINE A Jetc/aditime SCHF:

cat > /etc/adjtime << "EOF"
0.0 0 0.0
0

LOCAL
EOF

R Jetc/adjtime FERIRG | FIATFLE, systemd-timedated LRI B UTC, FHiBILTE%E
iz

fEtn] DA timedatectl T B systemd-timedated &R AFEE02 UTC 2 AT [ -

‘t1medatect1 set-local-rtc 1
timedatectl tLEEIZ 2L R ST A FIHY X
WMREBBR RGN, PITA 2!
‘t1medatect1 set-time YYYY-MM-DD HH:MM:SS
TsE AP FSF et 2 [) I 4 BT
BBESCYETNX, PITA N mS:
‘t1medatect1 set-timezone TIMEZONE
f&n] PAE 11T A R a2 2 A 0l BV X F12% -

‘timedatectl list-timezones

""' I
IEEE timedatectl 2 7E chroot IMNETIE TAE, RATEMHA systemd 51% LFS R4UG 4 fiE
e,

9.5.1. MKRETHHES

MARAS 213 FF46, systemd BifF 7 —N44°0 systemd-timesynced [W<FPER, Al A TFE RSN ES
2 NTP ARS8 1R,

TR A SO O RIA AR NTP iR, Mg —MUXEEEL T SNTP W) Ey% A i, Al
DT —EARERIIES, BB IRRKIRS,

M systemd KA 216 JF44, systemd-timesyned <P MR BEBIARI . WURAESAE, HITU R
A -
< .

‘systemctl disable systemd-timesyncd

A DATE /etc/systemd/timesyncd.conf HHEX Systemd—timesyncd R IIARSS 25,
IR, RGN E AR ER, systemd-timesyncd B FHEAER 2,

9.6. fidE Linux I£HI&

AT INAECE  systemd-veonsole-setup HRStARSS, BT ERELEH] & FAFIFEH] & B
5t
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systemd-vconsole-setup k55 M /etc/vconsole.conf XHFHIRENALEG R, ERIEACE T (IR
TR G R, —Le G 8 S M6 HOWTO SCRYAT UEF BN (AL E, 208 hitps://tldp.org/
HOWTO/HOWTO-INDEX/other-lang.html, % localectl list-keymaps % tH A A] F #2515 BB
H|FK, TF /usr/share/consolefonts HxHI KA FHRIIEHI & K,

Jetc/vconsole.conf XHHIE—ITE N IZIT A8 meg=-a, AT ELETE:
KEYMAP
ZZ iSRRI R, WIRRAIRE, BAN us,
KEYMAP_TOGGLE
%A A DU THECE S Ui a s, A BIANREE,
FONT
ZZ B E R B A,
FONT_MAP
ZZ B E I G ARG,

FONT _UNIMAP
ZABFEE Unicode RN,

f£58 9.7 W “WCEASR Locale” #, HITSHEE c.utr-8 & Linux #HIEHRESIER
locale, Kbd #AFHIRALR, ©E c.utF-8 locale FEEFHIHHEFHEHFZRIFFHNIEHRH GG /
usr/share/consolefonts H LatArCyrHeb*.psfu.gz, LatGrkCyr*.psfu.gz, Lat2-Terminusl6.psfu.
gz, PAN pancyrillic.f16.psfu.gz (HMFRMEERIFIREIRE — SRR FE, 1 Unicode AH515HM
Unicode =T S), B EATHRED, Hld0 Lat2-Terminus16.psfu. gz BNERIAIEHIE FAK:

‘echo FONT=Lat2-Terminusl6 > /etc/vconsole.conf ‘

N HEEY BT A] DA SR E AN &

cat > /etc/vconsole.conf << "EOF"
KEYMAP=de-latinl
FONT=Lat2-Terminusl6

EOF

TERF BT, ATPA#EA localectl T ABX KEYMAP ZE&1{A:
"Localectl set-keymap MAP ‘

"" HE
ETE localectl a7 1E chroot FAEICIE LA, HAMEMH systemd 5[5 LFS RGt/EA REME
%'EO

AT DUEIE4EE localectl TEMSEL, B X11 #EAMR, BA, DRRETILE:

‘ localectl set-xll-keymap & [HE!] [TF] [EW]

nERFEZ AT A localect] set-x11-keymap Z2%UH, 7] AEAH T512%0217 localect] an<

list-x11-keymap-models

HITEH EURNHY X11 S L A
list-x11-keymap-layouts

HIIEH EERY X11 SRS AT R
list-x11-keymap-variants

A ELATHYT X11 S 2SIt 28 1A,
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list-x11-keymap-options
HIH EATHY X11 FEAS L A e I,

""' e
L% B SEETE BLFS 8 XKeyboard-Config # £,

9.7. BEE R4 Locale

AHEE SRR E SRR, TR EATAT AR A T 4L

- RRFPLL B A i

CFRREMA SN TR, BRI, 5o T8 bash EREZ &2 FhI04E ASCIT AL
TR EN

- AR R 1

T TR O BALER R

- ERELIAT . B R

FRTE <> BECRTITIES KFEHEE (Bl “en” ), <co> BCHEIRAMIX AN E (it

GB), <charmap> B locale IOFRIETRIMLSS., 5358, JEATLAMIA eeuro S ATMEIZHIS.

Glibc X9 A locale A] LA A R4 H

‘locale -a ‘
FRIMEGT T RER Z N4, Hla0 150-8859-1 tHA] PAFR N is08859-1 B 5088591, LEfEF REIEMLL
H—LER54 (FIan, uTF-8 G TE uTF-8 A BEIRA, MAREIRS utfs), KILEZEIFGH T, N TIREE

W, HAFEEA locale BIRIYESATFR, T HETERIE, PUTAR@ZL, K <locale &> Bk locale -a
XN T BB locale A (DA en_GB.is088591 J9fil),

‘LC_ALL=<10ca1e #> locale charmap ‘

X F en_GB.is088591 locale, DA LS fit:
| IS0-8859-1 |
IXFEFREZHAE locale NIZE N en_GB.150-8859-1, TERFLALJA & T713K15H) locale #sfinZ| Bash /H3h
Xz, — BT A
LC_ALL=<locale #> locale language
LC_ALL=<1locale #> locale charmap

LCZALL=<10ca1e #> locale 1int_curr_symbol
LC_ALL=<locale %> locale 1int_prefix

DA b an Nz hiiE S 4408, 1€ locale (ERIRFATgRid, AMGIMATS, PANFEE S e X 1 E bR
TG X S GHER DA ESEAan SRWGH fr 2R U P IEDXFERITHR, BRELR) locale £ 8 EHRAX
%, BE A Glibe BIBRINL SR,

‘locale: Cannot set LC_*x to default locale: No such file or directory

QUERHE T IXANEE, EBNZH localedef &% 4 ERN locale, BREFNERE—DMARFEM locale, &
XARi% Glibe %A RPN S R,

HAEAETE locale BATFEEATHIEARER RIE T/E IER (EAR LM HFHIREE). EXFER T, &
R NHAM Linux ZATHRUZ ISR locale BY, A PUGEI—2£H ARG R,
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%Eﬁ%iETTIEﬁ%E@fk)cale'Eiﬁiﬁi, jeufEs /etc/locale.confjﬁ(##i

cat > /etc/locale.conf << "EOF"
LANG=<11>_<CC>.<charmap><@modifiers>
EOF

Shell #/F /bin/bash (F3X#r0y “shell” ) R —AHGIaMSrE, DEBHAIRHGBITING, XEXFA
AFRBERZ G, AJRELAART IS RS HING, Jetc WHRIXIFRIE R R, 1SRN A
FINAER T EHRPFE, BN REE &2 RIRE,

/bin/login TEHFRIIESRIE, 2BEL /etc/passwd HHEEM shell, IfEsI— MR ERE S shell it
2o M2 HINAEE S shell e 1T EHEZIZTT shell B (Bl40 [prompt]s/bin/bash) jH3, {EXXH
i\ shell 7Ei21T shell AN 53, fEABRIIAR, shell NRETEHUTM SR L HIAIFEERH RN,
Rl 2 ARz B AV,

B shell FEFEASEH /etc/locale. conf HIVILE, BI& /etc/profile PAIEEY /etc/locale. conf Y

locale &EEIFFHEN A ELIAEN locale, {HZLE Linux #=#H|& 1T NIEEH c.utr-8 locale
(AFREFF#i Linux console ik R /RIYFHT):

cat > /etc/profile << "EOF"
# Begin /etc/profile

for i in $(locale); do
unset S{i%=x}
done

if [[ "$TERM" = linux ]]; then
export LANG=C.UTF-8

else
source /etc/locale.conf

for i in $(locale); do
key=${i%=x}
if [[ -v Skey ]1]; then
export Skey
fi
done
fi

# End /etc/profile
EOF

1BEK /etc/locale. conf (A —F 52 systemd 1Y localectl T H., a1, Zfff localectl 52
FHEAH locale BE, B1T@2:

‘localectl set-locale LANG="<11>_<CC>.<charmap><@modifiers>"
AR DIEE B SRR AR &, U LANG, Lc_cTyPE, Lc_NUMERIC, BX locale %t i IRz
T, HAZBEeNaEIRA, Fan, £ cane 8N en_US.UTF-8, Lc_cTypPE IXEBE N en_US:

' localectl set-locale LANG="en_US.UTF-8" LC_CTYPE="en_US" |

N R
P HE

iETE localectl a3 1E chroot BMEICIATAE, HALEMH systemd 515 LFS RGtaA REME
e,

¢ (ERIA locale) F1 en_us (MEEERIGEH P H M locale) 24N, ¢ locale {#H US-ASCII 7 fiF
5, HFHEHRESMN 1 NFE TN FR. Hitt, 1s FaSRelT&tnms, 5Hih, mRiAE
A Mutt 8( Pine X EEXEZRFNME, SLZBAFFE RFCAMERTEE (R EHBFNEIFESWIR N
unknown 8-bit, Bl “FBH 8 FFFE” ). Wi, EHEEEMEH KIZEANSHH 8 TR AREMH ¢

locale,
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9.8. 813 /etc/inputrc {4

inputrc X2 Readline FERIBECESCH, IXEEM P M A an AT INRE, ER) TIE B
R R AR VR E1E. Readline #% Bash FIRZ At shell, PAKNIFZHMEFEH,

ZIWNATFHE Readline A FLEINRE, KILLANanS A 2)THT /etc/inputre SXIF, BEFTEE M
FAEH, AR Je e s T3 B S8 0ME, R DHEZH PRI EHER PRI inputre XfF,
5 FHREBLAIML,

XFHEZUMAGRE inputrc XHHIER, 2% info bash A Readline Init File —7i, info readline
& — MR IIE B R

PHEZEMEMANER  dnputre  XIF, SIS EIETE TR, ERTRAGEM GRS LR —
7o PUTLA N an > Al s i

cat > /etc/inputrc << "EOF"
# Begin /etc/inputrc
# Modified by Chris Lynn <roryo@roryo.dynup.net>

# Allow the command prompt to wrap to the next line
set horizontal-scroll-mode Off

# Enable 8-bit input
set meta-flag On
set input-meta On

# Turns off 8th bit stripping
set convert-meta Off

# Keep the 8th bit for display
set output-meta On

# none, visible or audible
set bell-style none

# ALl of the following map the escape sequence of the value

# contained in the 1lst argument to the readline specific functions
"\e0d": backward-word

"\eOc": forward-word

# for linux console

"\e[1~": beginning-of-line
"\e[4~": end-of-Tline

"\e[5~": beginning-of-history
"\e[6~": end-of-history
"\e[3~": delete-char

"\e[2~": quoted-insert

# for xterm

"\eOH": beginning-of-line
"\eOF": end-of-Tline

# for Konsole

"\e[H": beginning-of-line
"\e[F": end-of-Tline

# End /etc/inputrc
EOF

9.9. gl /etc/shells {4t

shells XPFEERGUESE shell WUFIR, MR HIZXAHIWT shell BE &R, XXFHEITIEE—
/i shell, ®&1% shell AHXN T H AR (/) HIEL,
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{51an chsh 5 FIZ AR — D AERAUHE P2 & T DU E SRS shell, tRaLEALE /etc/shell
HHERE, AR IEREIRIE,

XA LR RO ER, Bl GDM EHAE] fetc/shells INAZIEFEE R ARE, FTP ~FH iR
e S AR LIRS AR AE IS PR A7 H O 25 FH P 8 5%

cat > /etc/shells << "EOF"
# Begin /etc/shells

/bin/sh
/bin/bash

# End /etc/shells
EOF

9.10. Systemd {ERFEE

9.10.1. &fitig &

/etc/systemd/system.conf XHEE—HEM systemd FEARIIREANEIL, ERINXHEHFA & HER
Wk, IR TERME, PIDAEX BB HERS], UNEM—EREAHERE, 2  systemd-
system.conf(5) T T R MEIAEAE R,

9.10.2. ZA5| S BAEhE

Systemd MIBRINMTZTES | SIS IRE RINTERRFE . WRAENIE, B PUSTA N2, BxX—1T
e

mkdir -pv /etc/systemd/system/getty@ttyl.service.d

cat > /etc/systemd/system/getty@ttyl.service.d/noclear.conf << EOF

[Service]

TTYVTDisallocate=no

EOF

1B ER A root H 171217 journaletl -b i, &MHSISFHE,

9.10.3. 2 1Hi% tmpfs £ E /tmp
BRINEOLT, /tmp FFEE tmpfs XHRGE, WRAHEXKE, AlDPUTA R E EX—1TH:

‘In -sfv /dev/null /etc/systemd/system/tmp.mount

a#, RAEMH N ERIA /tmp 21X, TE /etc/fstab HONHIRIN—PEH,
s

GUERFEA 7 BAIRAY /tmp 3 [X, AEANE EEARTSHERE, X2SBURXRS (/) TiEEFTHER
N[, ERARSGHES I FEAA M,

9.10.4. EEBEX B =h eI MIPR
HLeplREs IR, EISAOIRSS

- systemd-tmpfiles-clean.service

- systemd-tmpfiles-setup-dev.service
- systemd-tmpfiles-setup.service
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EMNRGE BN T Jusr/lib/tmpfiles.d/x.confo AHIECE XN T  /etc/tmpfiles.do /etc/
tmpfiles.d IS SS /usr/lib/tmpfiles.d FIEIZ X, 25 tmpfiles.d(5) FMT, THECEX
A4,

R /usr/lib/tmpfiles.d/*.conf SCAFHYIBTREHMEREMA, Hlan, MBR /tmp B3R T SCHRIBOARINE S
#F/usr/lib/tmpfiles.d/tmp.confE@_‘?T:

‘q /tmp 1777 root root 10d

FlFE q RonBIE—MTARCER &, b ERERT btrfs XE&RS. B5lH3l v, 2lv X
IHZEA d (H3%), XT3 d, REARAFENBaEEE, FHHRERE AR EARM A #,
AR age ZEWHETE, % HFHPEENI XIS BTN,

RBASEATT S IERIHEE, ER] LRSI EHIZ] Jetc/tmpfiles.d HR, M4wiEEHIEEIATRIAR,
g :

mkdir -p /etc/tmpfiles.d
cp /usr/lib/tmpfiles.d/tmp.conf /etc/tmpfiles.d

9.10.5. BERLRSEINTH
Systemd # LB AT LUBIITE /etc/systend/system FIQIHE— M ELSELE IR H R 5. HlA0:

mkdir -pv /etc/systemd/system/foobar.service.d

cat > /etc/systemd/system/foobar.service.d/foobar.conf << EOF
[Service]

Restart=always

RestartSec=30

EOF

Z[H systemd.unit(5) FMIKEEZEE, EOEIE MG, T systemctl daemon-reload I
systemctl restart foobar, PSR AR S5 1A TRIIE 2R

9.10.6. Ak 5| 12
5 SysVinit 8( BSD XU init RZEAF], systemd 5 G — & A FAFRE 5 | TS24 (BFR N HIT),
i systemctl RESE . S T, BB, EWFEITTEIRES, LN —EEHm 2!
- systemctl list-units -t <service> [--all]: ZIHEMEIIARS (service) KB H T,
- systemctl list-units -t <target> [--all]: ZIH CANEH 5T HFR (target) FEA BT

- systemct]l show -p Wants <multi-user.target>: T/RFTA MK T multi-user 515 BFRHIHIT, 5l
S HFR (target) @ —FH SysVinit Hia17451 (runlevel) HifvHH [E BRSBTS

- systemctl status <servicename.service>: /R4 servicename HIARFSAVIRAS., WRIEH FI4HY
HAWRAI A T M, AILAE NS service JG4%, HAMRAIR I MHA socket X (BRI — VT
BT, MM inetd/xinetd ZREIIINEE).

9.10.7. f£M systemd BE

(BRUANEI ) £/ systemd 519MFRSE, systemd-journald RS AFAEHE, BB TES
) Unix syslog ~FHFHERR, WIRERERTIE, WAl IAI— N8 syslog PP #ERE, Bl systemd-
journald FJPA—#T.AE, systemd-journald #/F¥HEWEFEN @GSN, mMARAdiCAHEL
ff, N T HE S, FTFEMHA systemd 2419 journalctl a7, THZEZaSHHE WHE:

- journalctl -r: #ZiNEIF, #)F 2 REHENR,

- journalctl -u uniT: IR 5 47E T UNIT KB H &,

- journalctl -b[=ID] -r: #Zi EIEF, BB _ERGIFEER (8858 1D B951%H4) WG HE,
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- journalctl -f: F2ELRAL tail -f FITHAEE (TR H S0 H 2 FR) .

9.10.8. W IBZIO¥EE
BLEEETE VI AR AR P I AEE A H, RN T AR A S, 78 systemd 5| SHIRS L,
EER systemd-coredump 4bEE, CETEHERICFRROENE, I BRI EAR S FEF]
/var/lib/systemd/coredump 1, WIREIREFIACEERZ OEESESCE, RIDMEA coredumpcetl TR, T
28 e AU H an S 8RB -
- coredumpctl -r: FZIN I, #F BRra 0B IR,
- coredumpctl -1 info: EREIF—IRZOFEIERIE B
- coredumpctl -1 debug: Rf/a—RZOEEMEZE] GDB H,
L EEE AT REME R BREEL 2 ], O T BRI DL (8 A AR ORRER 22 R, AT DATE /etc/systemd/
coredump.conf.d FAIE—ECE XA, HlU0:

mkdir -pv /etc/systemd/coredump.conf.d

cat > /etc/systemd/coredump.conf.d/maxuse.conf << EOF
[Coredump]

MaxUse=5G

EOF

ZFEFM A systemd-coredump(8), coredumpctl(l), PAK coredump.conf.d(5) TEEZ(5E,

9.10.9. FEBITI#HIZ

M systemd B 230 WATTAR, FERPRIGETRN, ArAH P EREARPERIE, BIEEMEAH 7 nohup 58
daemon() . setsid() FRREUBARISN, XBITRKEETEMIBAUEN, RAEGHITARIIEEN E A HE )
I, REFREILRSISITIIRR (140 screen B¢ tmux) £ A 2RSSR REHSIT, XWHHTH
RFEAE, A =ATRERIXR R R P ST R e Ris T

AONEER P B AMESEE . E@AHPEHRITH 2 loginctl enable-linger J5 2 5E 8 AL
FR, EM AR CAMERY user ZEVIZS, NFPEHF BRAMEEY, EEHEREEE, PTCAEH
systemd-run @i¥ G aNRFELS TIERE, 40, systemd-run --scope --user /usr/bin/screen,
RSB NI P S 7R, W user@.service BHFEUATT, EBEMEERATERAGETA
217, MESERS S| SFN B3R, XM77ERNEEAE R ] LR A e el 28 IR R E P 2 TEE R
JadksRialT, (HABIA TH nohup FTH, HI{EH daemon () EEHI T HAYHRAEME,

C NEENRG S IR AT AT KillUserProcesses:no'E%Eif?bﬂ)\,/etc/systemd/logind.
conf, NFTE R ®FMEHHEEE, CRFER G AP RSER IHT7E, [HICEH TR
AT

- PRGN EE ZRE . SR ATEATEE systemd IN{ZIEZEY -D default-kill-user-process=no 4
meson, 15§ systemd BRAEHHETEE, X5ELFEH T systemd TEXTEE RN RILH P HEARATD)

&b
HEo
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% 10 E # LFS R4 5| %

10.1. #HAR

IAERNIZBCE LFS 248, HAIPIGIS T, AEMNICAE /etc/fstab SXIF, NHIH LFS RGHENE,
A %% GRUB 519 N#ids, fSRS51SH A DUEREA LFS R4t

10.2. BIE /etc/fstab 3%

—EERRPM  Jetc/fstab X, DAMEMRESCHFRGUBERINERRY, FIENINIZIZ T 2P iERL, PA

NIRE R GUEHERRTO PR E (e ROAZEIEHEIR). 235U T2, QMRS

%=

cat > /etc/fstab << "EOF"
# Begin /etc/fstab

# XHRS BEHR it LI i KE

# 1052
/dev/<xxx> / <Fff> defaults 1 1
/dev/<yyy> swap swap pri=1 0 0

# End /etc/fstab
EOF

B <oxxx> <yyy> fl <fff> BHNEATERNRANE, HlU sda2. sdas Fl extd, S fstab(5) T %
K 6 MNEETIELRE R

EHECRIRT MS-DOS 8¢ Windows HIXXfFRSE (U0 viat, ntfs. smbfs, cifs. 1509660, udf) i,
TE—NRIRIVHEBOETT — utf8, A BB E MM S HYAE ASCIT #4#F, % T4E UTF-8 locale, i%
Tl iocharset HUEMNIZFIERN locale FRFERILE—E, HM&ERANZATURAE X, 1XIEITRENS IE 5
TAERYETREZ, RAHKIFRIERE X (TENACL EIETT) File Systems -> Native Language Support +
KR FIFFINA, BTN, AR, SR T UTF-8 locale, XA jocharset=utfs
GBI RGG R NE IR, T EGIXA A, EfEH UTF-8locale i, FRZRFRIEIT utfs £
% docharset=utf8, HAb, vfat fil smbfs XHFRFALTFE “codepage” EI, T MNIXPBE NIEHIIE
S1E MS-DOS THIRIE TS S, flan, N 7THE—1 USB NHFER, — 1 ru_RU.KOI8-R HFMIZTE /
etc/fstab HON B T INAFEBIATE I R HIFERIA DN :

‘noauto,user,quiet,showexec,codepage=866,iocharset=koi8r

MR, ru_RUUTF-8 FF Wi ERH T2

‘noauto,user,quiet,showexec,codepage=866,utf8

RN R focharset BAIAN is08859-1 (IRIRIEXFRGURAR/NG ABUKHY), T utfs IEIEIFA
AE UTF-8 gt e+, IXAEENIRiRESE UTF-8 locale FR# LR,

WA DAENEELEH, A—EXHFRGEERIN codepage 1 iocharset EWIEH, fHXMBELESEA
)3 “Default NLS Option” (CONFIG_NLS_DEFAULT), “Default Remote NLS Option” (CONFIG_
SMB_NLS_DEFAULT), “Default codepage for FAT” (CONFIG_FAT_DEFAULT_CODEPAGE), PAK “Default
iocharset for FAT” (CONFIG_FAT_DEFAULT_IOCHARSET), JCIETEZRIFEMEZIIN ntfs XIFRSEEIXLEER
IMES

TERLERFRE |, 3R barrier=1 FEHEIETAMA /etc/fstab, A DAMHTGF ext3 SCHFRGIE A A HLR RN
HAl5E, N T ReEMEIKEIEE S SCRHZIEI, £ IR E IR BN a8 £i81T hdparm, fi4n:

‘hdparm -I /dev/sda | grep NCQ

RAEHANE AN, HINZEDTR .
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TZHEEEM (LVM) B2 X AREM A barrier LI,
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10.3. Linux-6.13.4

Linux S Linux N,

i TR I ) - 0.4 - 32 SBU (—f%% 2.5 SBU)
o R ) 1.7 - 14 GB (—f#%£9 2.3 GB)
10.3.1. RERE

WERNREE= S — BB, HHE. 228, FIEARIERR i Reaone SO, TR TAFMIIN

S 7715,

1 iC:)

C WIRAEE Linux PR LFS MR R e B RER Y —, PR B T S e R
BN NE SR, PRECEA S AL 12,000 NMET, REREA=5Y —N T AZEEH 252
DR, LFS SRS R BB AR R R RE DL R0, X EE 25 IR ) B2 (6 VR RE NS

£ 11.3 7 “BERST PEEALFS &%, Hi@EdamiTes, XEAHSERHFAIAE
AL BE HINALE

https://www.linuxfromscratch.org/hints/downloads/files/kernel-configuration.txt 4
T NEELEM IR, https://anduin.linuxfromscratch.org/LFS/kernel-nutshell/ #2447
HZXTNZACENGE R, XM SO A L iy, (B AR il +s 1A B,

NS PR Bfth 2RIk R, TR 1fs-support MBS, TRy T B kbR
#, DT FABIRA BEIAISI R A TR

IBITLA R a2, MmN

‘make mrproper

ZAn LT RPAZIR I 4 119, ARIT R AR IAE BRGNS TIZ R 2. RE RZIR UG
FEMR I JG NAZR T, (HIXHFASE 2] 5,

A Z AL BPARIETTHY T 1%, BN, 8 BATEIS H IR0 S 58 X — TAF:

‘make menuconfig

DL LAl iEn) make SRE RS X :
LANG=<host_LANG_value> LC_ALL=

EARIETE £ locale 37 locale &€, £ UTF-8 Linux XAy N, AR AFUXFEA GE
IEHAZ2 65T ncurses HIFEC B S BAE T,

TEIXFE T, —FEZ <host_LANG_value> HLETE FINEH sLane B EAE, En] DA HRE
FIRFEH sLc_ALL BY sLc_cTyPE FU(EARES,

make menuconfig

XZ=R3 ncurses HRIKFI S, RAE T EHM (BE) fE, °7CAH A make help,

" R

— PNRGFRIRIEE NAXEC B T LAUEIS 1217 make defconfig /1%, B2 RER LHTRFIARS
4, REEA PRI B BT 2B AR,
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—EZ LI DA N AR A ZEH B H AR S H R AR

, MUIRGATREAREE R TIE, HER

ATiEG S
General setup —--->
[ ] Compile the kernel with warnings as errors [WERROR]
CPU/Task time and stats accounting --->
[*] Pressure stall information tracking [PSI]

[ ] Require boot parameter to enable pressure stall information tracking
[PSI_DEFAULT_DISABLED]

< > Enable kernel headers through /sys/kernel/kheaders.tar.xz [IKHEADERS]
[*] Control Group support —---> [CGROUPS]
[*] Memory controller [MEMCG]
[ /*x] CPU controller —--> [CGROUP_SCHED]
# This may cause some systemd features malfunction:
[ 1 Group scheduling for SCHED_RR/FIFO [RT_GROUP_SCHED]
[ 1 Configure standard kernel features (expert users) ---> [EXPERT]
Processor type and features --->
[*] Build a relocatable kernel [RELOCATABLE]
[*] Randomize the address of the kernel image (KASLR) [RANDOMIZE_BASE]
General architecture-dependent options --->
[*] Stack Protector buffer overflow detection [STACKPROTECTOR]
[*] Strong Stack Protector [STACKPROTECTOR_STRONG]
[*] Networking support ---> [NET]
Networking options --->
[*] TCP/IP networking [INET]
<k> The IPv6 protocol ---> [IPVG]
Device Drivers --—->
Generic Driver Options --->
[ 1 Support for uevent helper [UEVENT_HELPER]
[*] Maintain a devtmpfs filesystem to mount at /dev [DEVTMPFS]

[*] Automount devtmpfs at /dev, after the kernel mounted the rootfs
[DEVTMPFS_MOUNT]

Firmware loader —--->
< /*> Firmware loading facility [FW_LOADER]
[ 1] Enable the firmware sysfs fallback mechanism
[FW_LOADER_USER_HELPER]
Firmware Drivers —-->
[*] Export DMI -+identification via sysfs to userspace [DMIID]
[*] Mark VGA/VBE/EFI FB as generic system framebuffer [SYSFB_SIMPLEFB]
Graphics support --->
<x> Direct Rendering Manager (XFree86 4.1.0 and higher DRI support) --->
[DRM]
[*] Display a user-friendly message when a kernel panic occurs
[DRM_PANIC]
(kmsg) Panic screen formatter [DRM_PANIC_SCREEN]

Supported DRM clients —--->
[*] Enable legacy fbdev support for your modesetting driver
[DRM_FBDEV_EMULATION]

<*> Simple framebuffer driver [DRM_SIMPLEDRM]
Console display driver support --->
[*] Framebuffer Console support [FRAMEBUFFER_CONSOLE]
File systems --->
[*] Inotify support for userspace [INOTIFY_USER]
Pseudo filesystems --->
[*] Tmpfs virtual memory file system support (former shm fs) [TMPFS]
[*] Tmpfs POSIX Access Control Lists [TMPFS_POSIX_ACL]
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WMREME 64 MRS, EFREBRH &5, WREH menuconfig HTHLE, FEELH
Fi conFIG_PcI_msI, JRJG/SH CONFIG_IRQ_REMAP, fxJo/SH CONFIG_Xx86_x2APIC, XEKNH
BikE T —METNFTERIE, ZIEA = HIL,

Processor type and features --->
[*] Support x2apic [X86_X2APIC]
Device Drivers —--->
[*] PCI support -—-> [PCI]
[*] Message Signaled Interrupts (MSI and MSI-X) [PCI_MSI]
[*] IOMMU Hardware Support ---> [IOMMU_SUPPORT]
[*x] Support for Interrupt Remapping [IRQ_REMAP]
MR IEEAE 32 MRS, HARSGUAATHEAGED 4GB N7, HWENZALE, (FHAEBEHZ
3% 64GB PN TE
Processor type and features --->
High Memory Support --->
(X) 64GB [HIGHMEM64G]

R LFS A% XAE NVME SSD | (R, 72X #& T RS2 /dev/nvmex, TMAE /dev/sdx), 8
I NVME #§, &0 LFS RS TEi%5 S

Device Drivers --—->
NVME Support --->
<*> NVM Express block device [BLK_DEV_NVME]

""' TR
RE “The IPv6 Protocol” (IPv6 WX ZHF) IFARM™MEKRE, {HZ systemd JF&HRIUHE
FiRHE,

*ETEE?}‘EE’E%%?K AIRERR E — S HAMAL BT, BLFS #X1F 075 ZRYPNAZAL B ISR A] PAfE BLFS W%
@EE/ \§ IE‘I\EHO

>
ARG R UEFT, HIERZEEN UEFI 515 LFS &%4t, NIEFRZEE BLES DAy
U, VA —SEp R BT, B R R ATRERINK UEFT 33519 LS R4,
BT,
IRRC BRI X
Randomize the address of the kernel image (KASLR)
JIPNAZMG A ASLR,  DATIRG— S 5T AR HR S B s A R A [ 5 bk i e
Compile the kernel with warnings as errors
R TN Z B RIS /2 E, 8 AL R] §E S BRI,
Enable kernel headers through /sys/kernel/kheaders.tar.xz
JARZIR TR = SBRENZT 2 cpio, LFS %A %% cpio,
Configure standard kernel features (expert users)

ORI T BB ST ] P — i I, (HSCR IR AT e E T RE FBUER AR, AR
eI, BRAEERDEETEM 200

Strong Stack Protector

FINE G R SSP, FATEFERCE GCC I {# H --enable-default-ssp, B NTEH P AEEH
TE, HERBEIFAERH GCC BN SSP €, KIFAEX B E 5 HE,
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Support for uevent helper

NEREH TixIED, erlRe T Udev HYIREEHL,
Maintain a devtmpfs

IR HENZ BSOS T A, BIME Udev IKB181T, Udev ZJe A TEIXEER & R AV AT Fis
17, BEEMT RABRIF N ENTE A S5, A Udev PR 28 FIZIZ I,
Automount devtmpfs at /dev
PABTUE AR EIR RS2 IR, T init #, K PBARAIN W S RHERE) /dev,
Display a user-friendly message when a kernel panic occurs
ZIRIUEF N WA RN IET 2 RIE R, RAEAE, SWPRR R R R < N iR
®AEIZ1T DRM K3, MFAMAIHEESEH VGA #=ile, mMERREER 24 17, HHAHNNZER
FEFCHRIF R R LAY, MR EEIZTT DRM K3, ERRFRN FREE REFS T2
£ Linux-6.12 #, J&H T Eii GPU RIS RIS ALk BIE SXRAZIA R LAY ThEE, EELH
i GPU KsNINTEZ /i, VESA (8¢ EFT) Wiggrh 2 LIa TR Mg ks ( “Simple framebuffer
driver” ) BEMEXFFE., WMRKEHA GPU WS NAZAE (MAENMUG R —ER87r), HigH
M initramfs, NWIX—MRETEMR XA RAR YR AT ER TIE, MIXE RIS Wr K Z 8 bt
IRACE LFS (flan, %5 10.4 7 “fEHH GRUB &SI SEE" H root= RYREENIEH) SEEINEZ

IFL'I‘E—“
o DTio

Panic screen formatter
RZIEITEN  kmsg, PABACRTE NAZE RN BB R AT A NAZIE R IZIETRRYBAOINE, user, 2R
WIZHRER—% “APRE” W, N TE2HZELENEE. A —DENE gr_code, HFN
R RTAYHE R 46 2 — 1 488, ez 4, MR mmELtk, EHMNRRS (8
FHL) RS —4ERSRE1S 2 E 21T NIH B, H 4585 L YIRET 2 Rust Jwias A gefgE, m LFS A~
2 Rust fmiFas.

Mark VGA/VBE/EFI FB as generic system framebuffer ,ﬂlsimple framebuffer driver
BNV VESA Wiz (BCEWRMEAH UEFI 5% LFS &%, WA EFT WiZz) {£25 DRM &
%, GRUB 2 EYF VESA Mg (T UEFI i, EFI EfF2I%ELT EF1 MiZgn), 1XFEE GPU
LI DRM KXahhn#ai, #£F DRM BN FRAR Pt REIE & TAE,

Enable legacy fbdev support for your modesetting driver # Framebuffer Console support
BN AT DRI (Direct Rendering Infrastructure) i GPU X&) R Linux ##l &, &F
E4J5H T conrFie_prm (Direct Rendering Manager), FFERIN BHIXHIURHE, GN—H DRI
Whwhnee, #HAREEEIZSH A

Support x2apic
XFELL x2APIC #3217 64 i x86 ACHHIRAIHWEHIER. 64 A7 x86 RHAIEFAIGESH T
%ZA%% agltl:ﬁﬁﬂé‘ﬂ%i%ﬁﬁﬂ@ WRZES | 5N 2B A AR, IR E AR5 x2APIC NI A 1

RSN, make oldconfig oy ETdE, i3 ReaoMe XM TIRE ZE R

GRIRATERNIE, WAl DLRE ERGMAMECE T .config HBUEIMELA  tinux-6.13.4 H
Sk (PR AT DARENZSCAF) . SAMBATAHEREIZAEM, — MR, WSERNECE H%, HMSLOIRENZ
LB e EAFHII%E RS,

I 1 PIAZ G ARL R -

‘make

MR R AR, FTREAZZELE  Jetc/modprobe.d HE ABURELE, NHOBHLAIPIZE B IS B AL
T 9.3 1 “RBMEREFEMIA” A 19nux-6.13.4/Documentation H& MW, HAb
modprobe.d(5) HA] AERN S,
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GRPIRXBCE R THRRER, Z2Zed]:

‘make modules_+install ‘

W ETRG, TETIIMPERERZE, — SR EEIE] /boot HIRH,

y 1 SEA\Y

QSR LA F B /boot 77 X (BUAERITE £ RATHELH —1 /boot X IYIEN), FHEWFIXLE
I ERZ2 X, RESRNHIERELIE Jetc/fstab FIIA /boot XIS H (FEWFT—TT),
SRIGTE chroot BREFF DL root AT A R4 :

‘mount /boot ‘
Zan AN TEAILE T RIVEEE, K mount AT PAM Jetc/fstab HIEEE,

FRAIPNAZUG ) R AE n] REREATL 8 & B AR ZEfh, N B IS 44 7] DR BRI e oAy, (He i
%E’\Jﬁ%&ﬁji%fﬁﬁﬂ vmlinuz, PABHER R —T1f#ARN 5| SR BN eSS, FTHNSSBRENL S
72 x86 KRR :

‘cp -iv arch/x86/boot/bzImage /boot/vmlinuz-6.13.4-1fs-12.3-systemd

System.map ENIZFHS U, ERAE APL (VB BRE LSRN T AR B 2l e Tl &
WA T E PR REHBLAT AL, 44T DA R a2 2B F

‘cp -iv System.map /boot/System.map-6.13.4 ‘

WIZELE XM . config HI_EIRRY make menuconfig $HBAE K, SEHFTHINENTERCEIEI, &
FREM EMRE FRDMtHEZS%

‘cp -iv .config /boot/config-6.13.4

A Linux PAZSCRY

‘cp -r Documentation -T /usr/share/doc/linux-6.13.4 ‘

TR, TENRIERIEERPATREANET root B, 7ELA root SO EIRMAAEN (8t
BHEAHE chroot MNFEHATIRATANEE), XEFSRIFEN ZAIERFEAIEE TR R AP A
ID, XA, KON A el i SMIPRIRCRS H S, 287, Linux (RS H S —K =
%&}i%?ﬁiﬁl‘ﬂ, XA R SRR P ID BRrTRES O LA ANIRIFE DN, SBOZH P IE P
TR SRR

S
P R

ZJa1E BLFS R AF R MNEER 2B NECE, Kitt, MEMRAEAR, BAHEZARRLT
PIAZJE T A ESER IR

QIR EEOR B PAZ IR AR, X PAZIRARRD H %1217 chown -R 0:0 3%, PAPRIE linux-6.13.4
H sk prE X8R T root.

QPSR A {58 FH £ B O A IR AR R B AR B BT A A, U — RS> RO AT make
mrproper <, ZMLREH . config XM ZATERINE .o Xff. RERLM /boot H
HIBIATRE .config, THEFMTE .o XIHAAZEMERIRYE: N TREEAAKAECEZE, &
AR () WEDBILD o X, ENHTEEN, NWEZWERGEZ EMPOIHM .o X

o

SRTM, WISREEHT T GCC, NIMNIZHIT make clean #i<, DAEHLZATHERIFTE .o XM, &N
AIRESBITHERIK,
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® =
BRI SRR I BB S 5E8% /usr/src/linux fRMAINZIRICHS H %, IXINUEHT 2.6 &%
ZHINAN, 1E LFS R4t L4 AEQlEd Y, RAEMETEEAR LFS R4%t)h, ErlREEEmE

HARER AL 5 [ A

10.3.2. B2 & Linux PSRN ELIRF

ZEIEOMT  Linux  AZEERR]DIESIINE, (BENFREREEMENT, ARmENZsiigr
modprobe F1 insmod M /etc/modprobe.d NHIBLE XAFHIZEUMENTT, fFlan, i USB KahieF
(ehci_hcd. ohci_hcd #1 uhci_hcd) #E B, Wiz SEME: echi_hed, FN#% ohci_hcd
1l uhci_hcd WIEFFE, ARElRS | SR HIESE R,

ﬁﬂﬁt, fﬂ??@ij:ﬁﬁé?ﬁUEgjzﬁF/etc/modprobe.d/usb.conf:
install -v -m755 -d /etc/modprobe.d

cat > /etc/modprobe.d/usb.conf << "EOF"
# Begin /etc/modprobe.d/usb.conf

install ohci_hcd /sbin/modprobe ehci_hcd ; /sbin/modprobe -i ohci_hcd ; true
install uhci_hcd /sbin/modprobe ehci_hcd ; /sbin/modprobe -i uhci_hcd ; true

# End /etc/modprobe.d/usb.conf

EOF
10.3.3. Linux RAZE
LS config-6.13.4, vmlinuz-6.13.4-1fs-12.3-systemd, PAK System.map-6.13.4
S H 5% /lib/modules 1 /usr/share/doc/linux-6.13.4
AEER
config-6.13.4 & A NAZBL BRI E
vmlinuz-6.13.4-1fs-12.3-systemd Linux %%%ﬁﬁqg|§§, %Eﬁﬁibifﬁiiﬂﬁﬁ, ERRBERG
BENERIER . BRI GIG I B, BETPAE 3%
W RIRMEA M, FHKEAA CPU HERZTE RS,
2NN PR E L EERNST
System.map-6.13.4 HINEFNRFBAIER; ER P R E R BB a5 A i 5 A 1 R R

Hodk:
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10.4. £ GRUB igE5| Fid1%

"' E‘Eﬁ
WMERIEN RS FF UEFI, HIEREET UEFI 515 LES, BN izPhd AR iisEs, E55R0

BEATILAES] grub. cfg BIBIAMEIX XM HEE 2 XRY T 1%, FHi%M BLFS DUEFFASEE, A
B ¥F UEFI i GRUB,

10.4.1. #hiA

e
MREA/NOERIECE T GRUB, FIRESEBUEN RS ZRTIAMH, FRAEEH CD-ROM =(A]

515H) USB fEifde5& H5 |1 R, AR SEN LFS REMNME—TTR, ErlEHEEBK
MAEREahnE# (W Grub-Legacy. GRUB2 8¢ LILO) AL ERIA] 5] LFS,

EBEHREE CHE - NEE5IFHE, BETEVIATH Ooiks|S) el “Br” HENL. RE
WEIR A5 SIS, BT DPUTA a2 tld—1 1EiafT MlanSal, EFRENE BLEFS, ZEEE
xorriso M libisoburn #4-f1:

cd /tmp

grub-mkrescue --output=grub-img.iso
xorriso -as cdrecord -v dev=/dev/cdrw blank=as_needed grub-img.iso

10.4.2. GRUB #5155l

GRUB il —# Ry an 2251, NIEasfr X, nXARERN (hdn,m), XE n 2EEIKS)
s, mERXES, MEIKGAGSM 0 G, AR XSHTEFDOREM 14 O T4 o Xk
WM 5 IHE). BlaH, 721X sda1 /£ GRUB HHIZ 52 (hd0,1), 1M sdb3 Y452 (hdl,3), # Linux A
[Fl, GRUB f~AJy CD-ROM #iahds)m T KadR. Blad, USRAE hdb EH—1 CD-ROM EFhds,
hde EHBEEEIRSNE, W P EEEIKSE528470 hdl,

10.4.3. 1% GRUB fg&

GRUB MITAEARZE, BEIES AMENE - MHEGE, XENE T EMXERSR, RN, F—
MIPRRGE IR MBS0 X N2 GRUB 8, BRIAFE /boot/grub HEs AL,

SIS XM E RN TEENHF B AE, EEHEFEQE—NDNY BBCR/NA 200 MB) 77X, &
[EREISER, XM, NEM Linux &4t (titz LFS 2 EZ1Thk) 165 3N F1 S 3 5 #BEE 17 A AH
51 FE, REGEEXAE, EFREEEIX DM, ¥ /boot HEARIH: (Bl _L—T
FIEER Linux W) BahEEi o X, 2hG, MRz XEER, HREEEDY /boot, HAN, HEHE
BT Jetc/fstab,

EIER /boot HRMRMTE LFS 70 X2 Al DARY, (HIXFEAERLE 2 2505 shiN ELB I,

RIELALEE, #E LFS R [X (80 boot 731X, GNSRMHEH TS boot 731X) HIFHE, THIRIEE LFS
71X (8¢ boot 73[X) J& sda2s

& GRUB X223 /boot/grub FHIRET | SHEIE :
B

AN @ aiashs T, MRXARERER, FEaiTiZme, B, RE-EH
H=77E85 | SREMETIFIEx (MBR),

‘grub—install /dev/sda
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> IR
WRRAGZMEH UEFI 51508, grub-install &Y x86_64-efi BnZ3E e, HEMFFR
58 8 B2z, MR TiXRMAE, EELA LGSR --target 386-pc &,

10.4.4. 6132 GRUB Fe &1+

ﬁiﬁi/boot/grub/grub.cfg:

cat > /boot/grub/grub.cfg << "EOF"
# Begin /boot/grub/grub.cfg

set default=0

set timeout=5

insmod part_gpt

insmod ext2

set root=(hd0,2)

set gfxpayload=1024x768x32

menuentry "GNU/Linux, Linux 6.13.4-1fs-12.3-systemd" {
Tinux /boot/vmlinuz-6.13.4-1fs-12.3-systemd root=/dev/sda2 ro
b

EOF

insmod @& N#%E GRUB #H part_gpt and ext2, ext2 FBHREWM G, SZBR EHISH
ext2, ext3, PAK extsa XMHFFRFL, grub-install @mLELK LA GRUB Mg (%
1 MBR 3 GRUB BIOS #[Xr), DMEFEVRIEMAL (XULEHETE  /boot/grub/i386-pc
W) I “REXGIEREE R IR, ik, FHANRSARCEY, X MERE SR A IS,
X F % insmod @R A= AR, (ERTCIeU el TAEk i, mAfE—EDINEAS
BLEAH BT RE R ZER,

set gfxpayload=1024x768x32 i E VESA MG /PR FI IR, M SimpleDRM KA THEE
AR VESA miggi, vl DABATHH G & Bores i R iR E,

" R

M GRUBMHILARE, WESXHIN BN FEMERRNS X, REFREH 788 /boot 4
X, FEM LM linux 1THIBR /boot, AEEM set root 17, +&8IA] /boot 771X,

> IR
' WS BRERR T — L2818 55 (BEG USB INRESF A ahf2 %1% %5), W GRUB M 353 X 1%
SARER AR, XA[REFEGIFRIW, KN grub.cfg HATEREA “IHR” %S, R ER
FIXApEE, A PAMEH 2 XX R SR UUID e X, PAMUE GRUB 45, 1217 Isblk -o
UUID,PARTUUID,PATH,MOUNTPOINT PAB/RXFRSE (1E vuib %ll) #1537 [X (£ PARTUUID
HI) 1) UUID, ZJ5HF set root=(hdx,y) &#i ) search —-set=root --fs-uuid <HIZFFIEXHRS
9 UUID>, FF¥f root=/dev/sda2 BN root=PARTUUID=<#IE LFS EAMNHKE UUID>,

EEPXH UUID iz XPXHRSH UUID 522 RFEH], —frarlalge gt #/
root=UUID=<X#%% UUID> F\E root=PARTUUID=<$K UUID>, (HIZIXFITTIEMKHIT initramfs,
Ifi initramfs #&@H T LFS A7,

/dev F7T XN WAV ST R M ATREA A KZE (1 GRUB 73X %5 B2 LEELE N/ D), TE /
etc/fstab HH, WATDUKE /dev/sdal IXFERYIZEE T REEIZELN PARTUUID=<4K UUID>, MITEESR
BT EmA RN AT RE S BRI 5 | F A,

GRUB RE—MRIEARIERF, Bk TIEH 2R, AIPISGR2riis. RIERGMO XA it f
ReMATERBshRR. A&, RRmAFIET, XEETHAYEY FAREE, STt
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Y

A—1a<  grub-mkconfig #WH T HICIEEEX . BEH /etc/grub.d HRIEIAS
EHELE X, X2BEREFHREN grub.cfg, IXEERIA F 2R A AEIRS A TR,
£ LFS Wi, B2, MREZRTEWEITR, BIRATREERITHRTH0a1T, 154
7y grub.cfg DARG B4 .,
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FIIEWRETIF
11.1. KB Ik

Ref! BIEHTH) LFS REICALARL 1! BATREERI ¥R, BE XHY Linux REREB IR !

AIEE— Jetc/1fs-release XHRIFEE—NMFER, BEFHAE, & (BREFRAT, R IE A FRATF K
BOFITE) REMS A 5 Mgk 24 AT 22361 LFS RGthA, 1817 L RS Qldiz o

‘echo 12.3-systemd > /etc/lfs-release

JEERLARAE ARG ERVEA TR A RER E M MR S AT R GRS, XS AT RER —HEHIE, b
A AE R TR A A A TR R

F— N HRHE Linux Standards Base (LSB) FIRINFHIR RGNS, 1217 AlE# %

cat > /etc/lsb-release << "EOF"
DISTRIB_ID="Linux From Scratch"
DISTRIB_RELEASE="12.3-systemd"
DISTRIB_CODENAME="<your name here>"
DISTRIB_DESCRIPTION="Linux From Scratch"
EOF

BAHFEAR FUEHRINEER, systemd MI—EEBEEMEREHE, 13T ezt

cat > /etc/os-release << "EOF"

NAME="Linux From Scratch"

VERSION="12.3-systemd"

ID=1fs

PRETTY_NAME="L1inux From Scratch 12.3-systemd"
VERSION_CODENAME="<your name here>"
HOME_URL="https://www.linuxfromscratch.org/1fs/"
RELEASE_TYPE="'stable"

EOF

1REFE B 'DISTRIB_CODENAME' #1 'VERSION_CODENAME' i85, AR RS,

11.2. 1840 LFS BPRitEk

MR CE TR T A BRI, BAMERT, ESmEWI—% LFS HFIE? §ifE https://
www.linuxfromscratch.org/cgi-bin/lfscounter.php FHHi A& EZFE —XEHIY LFS A, B
AN LES S

NHEFHEVUEA LFS,

11.3. ER RS

MEREBRtRESRIETER, PINERENTEN T, B2, A -EFERENEI, THZ L%
BRI
AL, NSRRI S NAZ IR SRR e — e [E S A RE IR L AERY IS,
- HHIABEEN root P IKE T 50,
- I AT AR ke A — SR B S
- Jetc/bashrc

- Jetc/dircolors
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- Jetc/fstab
- Jetc/hosts
- Jetc/inputrc
- Jetc/profile
- Jetc/resolv.conf
- /etc/vimrc
- [root/.bash_profile
- /root/.bashrc
PR, ENIRATZRIRIER), BRI A5 S28H) LFS 248 17! E5tiRH chroot PAE:

‘logout

FEPRRE U R G HER

umount -v $LFS/dev/pts

mountpoint -q $LFS/dev/shm && umount -v $LFS/dev/shm
umount -v SLFS/dev

umount -v SLFS/run

umount -v $LFS/proc

umount -v S$LFS/sys

GnZRy LFS G 7 HAR X, FHEAEMIRER LFS X Z i, Jehbrged], flan:

umount -v SLFS/home
umount -v SLFS

fiRbR LFS X RS HHERL
‘umount -v SLFS ‘
WA ER E RS,

N GRUB 5| SMEZMFEIAR BT MNA L, FECEIEM, GRUB HRNIZCAAENH)51F LES
12.3-systemd A5,

HfEshE, M MEH LES R4t 7, EBRBF—MEER “login” &R, I, &RTLIB: BLFS
F, I Ty

AEREREER S Y, WIRRE M T HERR, 12 https://www.linuxfromscratch.org/Ifs/
troubleshooting.html PAZR1S 5 2 22585 sh T B HH B AT RE Y AR R 77 7.

11.4. MIhDZE R

RSP EAF, BA IR BEESAFNEHM, T HERER M ER GRS 2] — L/,

WAE LFS RGICLLHAr 17, KAlREMN “RJE0E? 7 N T EIX A, BATYEICSE 7 —rA AR
TRAYHIZR,

i
FTE AR S %A Bug IREG ML 2ERFI, BT LFS RIUZMNIRHEAER, E0ME R
eflle A LEREEMIELMYS, REyH—L%:
- LFS Z®&1H
X2 LFS Ttk A e K BRI 2 EhRFE R 513K,
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- Open Source Security 515

ZHBFIR T ie Z e fafiH el e, DA X A5 22 e H e i SE R,
- LFS Hints

LFS Hints 2—#4H LFS #XEREERZWE B, BAT https://www.linuxfromscratch.org/
hints/downloads/files/.

- W13

MREFERY), HERE LFS FFRHE, ERES51Z0H, A% 1 %= - ia5R T —T
LFS #5113,

- Linux X414 (The Linux Documentation Project)
Linux 3X#41+X] (The Linux Documentation Project, TLDP) i AR MM EME R Linux SO
FrE R, efEKkE HOWTO kS, ferfFi, ermitz https:/tldp.org/,

11.5. AR {EAFER LFS

11.5.1. REEHMRFERMITA

BUE LFS Eam@dsem, mar51S, B2, BAEFBIRGHMI20E? B o Zife & M R#HI R
GUERUT 2 HH, JEE R, HEYIRGRIDUT MK : TAREMARSS 48, SR, XMERGHF AR
TEOFH. HTRNERFHINARFZETNZEER —PMRSLE, ERBATEL B EIXHE
/z%é}‘ﬁo

MRS5S a B BN R B — KRG, BHERZUS - PMIRSER, Hlil Apache HTTP fR55ds, —
NMEEERSS 4%, BIa0 MariaDB, =28, RSGastBrlREfefERMbARSS, ARG AT DALARS 45

B—FHE, TESRAZNE R, CEERE—MEEHPISE, #li LXDE, XFCE, KDE, m#
Gnome, XL FIRGE X ETEARETZIMEA A E R BN A, Fla Firefox o
#%, Thunderbird R4, 3¢ LibreOffice MAEM, XENHAFEMRE WRFEILZZSEN
AE, PIRERZEILEN) FYMYRAEH R R ER R,

FHAr, —EN R RAEHIIRE, EMEHTIE RS, XN R ZRETTEEE BLFS F
rRsat, B, A REEERAINGE N ds, flan, dheped — NTARGSH—BIFAE
&, wireless_tools —fB A T2 10 A LK,

11.5.2. EB4HY LFS IR IT(E

—HJ53) LFS &4t, sta] DMEA i ftiy TRMEE SR, A, HA LFS RFHIZ EIE+
g, PT DA — 275 TR s AR :

11.5.2.1. M LFS B ER&4hi@E chroot 1 TIR(E

XA IRRES IR AL e R R BN, WARThRESERERI M ol Yads, T H.A] DU T S HIl/RE G BE, i 2]
DAERITE ERGH wget FN AR MEEKAE, FRHEI chroot MERENS VIR AL E,
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N THE chroot NEHIEFEMWERKAE, NMRELSHFRGRAER, FEEREN]. Mit, "JLHEME
FERGHEE A

cat > ~/mount-virt.sh << "EOF"
#!/bin/bash

function mountbind
{
if ! mountpoint $LFS/$1 >/dev/null; then
$SUDO mount --bind /$1 SLFS/$1
echo S$LFS/$1 mounted
else
echo $SLFS/$1 already mounted
£

}

function mounttype
{
if ! mountpoint $LFS/$1 >/dev/null; then
$SUDO mount -t $2 $3 $4 $5 SLFS/S$1
echo S$LFS/$1 mounted
else
echo $SLFS/$1 already mounted
£

}

if [ SEUID -ne 0 ]; then
SUDO=sudo

else
SUDO:II n

f1

if [ x$LFS == x ]3 then
echo "LFS not set"
exit 1

f1

mountbind dev
mounttype dev/pts devpts devpts -o gid=5,mode=620

mounttype proc proc proc
mounttype sys sysfs sysfs
mounttype run tmpfs run

if [ -h $LFS/dev/shm ]; then

install -v -d -m 1777 $LFSS$(realpath /dev/shm)
else

mounttype dev/shm tmpfs tmpfs -o nosuid,nodev
fi

#mountbind usr/src
#mountbind boot
#mountbind home
EOF

EREMAFRGE =AM HERE T, REMANEFREE ERAaT0EERHS, mMEAE LFS/BLFS
Aot FEIFEEEEN], P AERHIXEGL,

A DA @ - () 50 root B4}, 4T bash ~/mount-virt.sh DUSfTIZIA, 052 DI EH -
BMiz(iTE, WERGAFEEZLE sudo,

HON, AL T — LT RE A TN AR RS RN B TR B A DU R, B4R, AT EA
FAER NP EESH, Bl ~/sources, BEEEH—FTA AP AlGREAE, W1 /usr/src, 3]
FAZLRF BLEFS (I RIRAES R LES AR AIRSFAE /sources (chroot HEEAHHTEAE)
W, TCieanfar, #ZE chroot BREHRENS i RN &,
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&5, P PAGmRgE A chroot IR, DASE A 2O — TE, rIDAEIE R G HH R
~/.bashrc XA 2 B4 E :

alias 1lfs='sudo /usr/sbin/chroot /mnt/lfs /usr/bin/env -i HOME=/root TERM="$TERM" PS1=""\u:\w\\\
PATH=/usr/bin: /usr/sbin /bin/bash --login'

MABoEE ERWERE T, KRB TSISMRFMETSHRERM, N7, EmSHramL R T
PIAT, ABSCRRE A% an S 0K B £ —1T ™,

11.5.2.2. &M sshiZi2 T(F

XA IRFERE L VFE R e BRI IR, (HE ol BAE LFS RSt b 23 sshd (1l 7] PAfE chroot H122%
B)o HIN, RMTTTETRESE it BNl XFTTAMEET M chroot MIEHERIE, MH, BEAEMREK
HERHERDY LFS RGMEIIN, JIARREB B chroot —#HE— M BRIRS ETIE

Al DUMFEF scp @R RIRARS LRI LFS &%, WRFLEERE LFS R4 L NETRIRS, 1IPAE
chroot JM5EHZ24E libtasnl, pll-kit, make-ca, DA wget (BiETES|S LFS RAJ5H scp L EA]
FITEAAD)o

11.5.2.3. A LFS 2 S$1ITIE

XMOTIETESEH chroot %% libtasnl, pll-kit, make-ca, wget, gpm, P} links (8
lynx), RIGEBIENL, AN LFS &5t LFS RARNG/NERIEHIG. FTLAEH Alt+Fx HE
RYIBERG, Hrb Fx 2 F1 2 F6 Z AV, Alt+< f1 Alt+— HEFD AT DIDJHEHl &,

B, AT DAHERADN AR ES 685, F£HEP—MNafT  links 80 lynx  J%Es, H—1iafr
bash, GPM  JRlF i AR SEIEROF SN ey h Ry, 205 AT DAL, Ran SREGE] 55—
20 HIBA T,

S
P TR

i —4, M X EOSSHa] DA Ctrl+Alt+Fx HERUIME %R, (2 R EEIEEN
FREILLuh 2 R T S HiHRIE, HATDUA Ctrl+Alt+Fx AEHOREE 3R, Hb Fx —#%2
F1, {BtLr]RER F7,
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I‘ﬁ§ A. EEMARIE

R il 10 (Application Binary Interface)
ALFS  Automated Linux From Scratch
API N 2P gmfEHE 0 (Application Programming Interface)
ASCIT  EEFRHEEERZ#HY (American Standard Code for Information Interchange)
BIOS  EAH AfitH &A% (Basic Input/Output System)
BLFS  Beyond Linux From Scratch
BSD Berkeley &% 17hi (Berkeley Software Distribution)
chroot VJ#ifRH % (change root)
CMOS EihgEE Y-Sk (Complementary Metal Oxide Semiconductor)
COS AR%525%Y (Class Of Service)
CPU HUeb RS (Central Processing Unit)
CRC TEIRIARKE (Cyclic Redundancy Check)
CVS FHATHRA RS (Concurrent Versions System)
DHCP  #hAFENBELEPHN (Dynamic Host Configuration Protocol)
DNS 4 R% (Domain Name Service)
EGA R TEIERLES (Enhanced Graphics Adapter)
ELF AT S T ERA% R (Executable and Linkable Format)
EOF &R (End of File)
EQN 3 (equation)
ext2 RIS RS (second extended file system)
ext3 =R RSE (third extended file system)
ext4 SEPARIESR U RSt (fourth extended file system)
FAQ H ULIAIR (Frequently Asked Questions)
FHS RS H kbR fE (Filesystem Hierarchy Standard)
FIFO gttt (First-In, First Out)
FQDN  2£[REH4 (Fully Qualified Domain Name)
FTP XAFERHMY (File Transfer Protocol)
GB BT (Gigabytes)
GCC GNU ZriFantE & (GNU Compiler Collection)
GID HFRIARF (Group Identifier)
GMT FEAREIEFRIERT ] (Greenwich Mean Time)
HTML EXARRICIES (Hypertext Markup Language)
IDE ERIKEN 1% (Integrated Drive Electronics)
IEEE HLF A TRENN<: (Institute of Electrical and Electronic Engineers)

10 N\ /Fit (Input/Output)
IP RIEERI 1Y (Internet Protocol)
IPC HRERNENS (Inter-Process Communication)
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IRC GEM ALK (Internet Relay Chat)

ISO [E BrbriEL4H4 (International Organization for Standardization)
ISP MRS TR HLR (Internet Service Provider)

KB 571 (Kilobytes)

LED BN M (Light Emitting Diode)

LFS Linux From Scratch

LSB Linux FriERIYE (Linux Standard Base)

MB JkFT (Megabytes)

MBR  F5[5id5 (Master Boot Record)

MD5  HEMEREFE IR (Message Digest 5)

NIC WM& #2110+ (Network Interface Card)

NLS AHITE F Z#F (Native Language Support)

NNTP  WZHEEHiL (Network News Transport Protocol)
NPTL &4 POSIX £#2/% (Native POSIX Threading Library)
0SS FFEMZRSE (Open Sound System)

PCH Pigm %S (Pre-Compiled Headers)

PCRE  Perl F#AMIENFIEX (Perl Compatible Regular Expression)
PID HEARIRST (Process Identifier)

PTY & (pseudo terminal)

QO0S Ak%5 & (Quality of Service)

RAM  BEWLViRI7#f#%2% (Random Access Memory)

RPC AR A A (Remote Procedure Call)

RTC SERFES B (Real Time Clock)

SBU FrifER BN (Standard Build Unit)

SCO Santa Cruz {EILAF] (The Santa Cruz Operation)
SHA1 ZEHBIRTESE R (Secure-Hash Algorithm 1)
TLDP  Linux XA4{%l (The Linux Documentation Project)
TFTP A RE#HPMY (Trivial File Transfer Protocol)
TLS LLFEAHITE I (Thread-Local Storage)

UID F FARIAST (User Identifier)

umask P XAAIEAER (user file-creation mask)

USB 18 F #2752k (Universal Serial Bus)

UTC A H U (Coordinated Universal Time)

UUID  @AME—IRAIR (Universally Unique Identifier)

VC PRI E (Virtual Console)
VGA MARE RS (Video Graphics Array)
VT FEILZ (Virtual Terminal)
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A
f5 B. B

BA AR AN AN B FIAHZIA Linux From Scratch Wi B F H A 5k :
- Gerard Beekmans <gerard@linuxfromscratch.org> - LFS fllg6 A\
- Bruce Dubbs <bdubbs@linuxfromscratch.org> - LFS $41T74m%E
- Jim Gifford <jim@linuxfromscratch.org> - CLFS Ft:[F 5
- Pierre Labastie <pierre@linuxfromscratch.org> - BLFS 44§ 5 ALFS figi A
- DJ Lucas <dj@linuxfromscratch.org> - LFS #1 BLFS 4#%5
- Ken Moffat <ken@linuxfromscratch.org> - BLFS %w’#

- ££ LFS 1 BLFS HIMHRHR AR ISR TN, AT ARBATIRA 7T =i, NAHHIZ
PUIAET TR, JREE T MR SRR, IR T RS MR AU IRE N E R AR,
M LA AR DU AT,

EAR
- Manuel Canales Esparcia <macana@macana-es.com> — Fi¥E 1% LFS #Hi¥I H
- Johan Lenglet <johan@linuxfromscratch.org> - 2008 4 PARG LFS 1L IERI D H
: ]Eean—Philippe Mengual <jmengual@linuxfromscratch.org> - 2008-2016 “£HJ LFS FAIERIEIN
- Julien Lepiller <jlepiller@linuxfromscratch.org> - 2017 ££/5HY LFS {XIEHHF I H
- Anderson Lizardo <lizardo@linuxfromscratch.org> - S 1%% 415 LFS BIFIH
- Jamenson Espindula <jafesp@gmail.com> - 2022 4F 5 9% F1& LFS $iEH
- Thomas Reitelbach <tr@erdfunkstelle.de> — f#1& LFS B0 H

FiRuhEPE
JExsRG G

- Scott Kveton <scott@osuosl.org> - Ifs.oregonstate.edu 52144

- William Astle <lost@l-w.net> - ca.linuxfromscratch.org 54k

- Eujon Sellers <jpolen@rackspace.com> - Ifs.introspeed.com #i{4u
- Justin Knierim <tim@idge.net> - Ifs-matrix.net 54k

FIERGIL
- Manuel Canales Esparcia <manuel@linuxfromscratch.org> - Ifsmirror.lfs-es.info #5uk
+ Luis Falcon <Luis Falcon> - torredehanoi.org 5k

BRGM R 5 ik
- Guido Passet <guido@primerelay.net> - nl.linuxfromscratch.org {4
- Bastiaan Jacques <baafie@planet.nl> - Ifs.pagefault.net &5k
- Sven Cranshoff <sven.cranshoff@lineo.be> — Ifs.lineo.be &5}
- Scarlet Belgium - Ifs.scarlet.be {4
- Sebastian Faulborn <info@aliensoft.org> - Ifs.aliensoft.org 5k
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- Stuart Fox <stuart@dontuse.ms> - Ifs.dontuse.ms {4

- Ralf Uhlemann <admin@realhost.de> - Ifs.oss-mirror.org $:{4u

- Antonin Sprinzl <Antonin.Sprinzl@tuwien.ac.at> - at.linuxfromscratch.org ${%uf
- Fredrik Danerklint <fredan-Ifs@fredan.org> - se.linuxfromscratch.org %k

- Franck <franck@linuxpourtous.com> - Ifs.linuxpourtous.com {4k

- Philippe Baque <baque@cict.fr> - Ifs.cict.fr B4

- Vitaly Chekasin <gyouja@pilgrims.ru> - Ifs.pilgrims.ru 8%k

- Benjamin Heil <kontakt@wankoo.org> - Ifs.wankoo.org &%

- Anton Maisak <info@linuxfromscratch.org.ru> - linuxfromscratch.org.ru 554

TP M $5= {50
- Satit Phermsawang <satit@wbac.ac.th> - Ifs.phayoune.org #{%uk
- Shizunet Co.,Ltd. <info@shizu-net.jp> - Ifs.mirror.shizu-net.jp {4’

RAFIIL R (R ik

- Jason Andrade <jason@dstc.edu.au> - au.linuxfromscratch.org #if%uk

BRI E (AR 53
- Christine Barczak <theladyskye@linuxfromscratch.org> - LFS Ffft4w4s

- Archaic <archaic@linuxfromscratch.org> - LFS £oR1ER /4wks, HLFS WHMMSE, BLFS 4%
8, Hints fI#b T I H4E4E

- Matthew Burgess <matthew@linuxfromscratch.org> - LFS BiH%'S#, LFS fiR1EZ /gmtE

- Nathan Coulson <nathan@linuxfromscratch.org> - LFS-Bootscripts 4E#73#4

- Timothy Bauscher

- Robert Briggs

- Ian Chilton

- Jeroen Coumans <jeroen@linuxfromscratch.org> - M &#, FAQ 4E4#4

: g/‘[a%nuel Canales Esparcia <manuel@linuxfromscratch.org> - LFS/BLFS/HLFS XML #1 XSL 4
F

- Alex Groenewoud - LFS HiR1EZR

- Marc Heerdink

- Jeremy Huntwork <jhuntwork@linuxfromscratch.org> - LFS £R1EZR, LFS LiveCD 4

- Bryan Kadzban <bryan@linuxfromscratch.org> - LFS HARIER

- Mark Hymers

- Seth W. Klein — FAQ 4k

- Nicholas Leippe <nicholas@linuxfromscratch.org> — Wiki 4%

- Anderson Lizardo <lizardo@linuxfromscratch.org> — W 5 & A4 &

- Randy McMurchy <randy@linuxfromscratch.org> - BLFS Wi H4i'S#, LFS %l#

- Dan Nicholson <dnicholson@linuxfromscratch.org> — LFS 1 BLFS Zm’&

- Alexander E. Patrakov <alexander@linuxfromscratch.org> - LFS £iR{ER, LFS En{tgm
#8, LFS LiveCD #E4#
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- Simon Perreault

- Scot Mc Pherson <scot@linuxfromscratch.org> - LFS NNTP W<4EirE&

- Douglas R. Reno <renodr@linuxfromscratch.org> - Systemd Zm’&

- Ryan Oliver <ryan@linuxfromscratch.org> - CLFS I H 3[R 37 A

- Greg Schafer <gschafer@zip.com.au> - LFS #ARMER, #i—EH 64 MAgE T I5%&ITH&

- Jesse Tie-Ten-Quee — LFS fiARTEFR

- James Robertson <jwrober@linuxfromscratch.org> - Bugzilla #4735

- Tushar Teredesai <tushar@linuxfromscratch.org> - BLFS F#t4m4E, Hints fh T XIS SHE

- Jeremy Utley <jeremy@linuxfromscratch.org> - LFS £iR1EXR, Bugzilla 4EfF#, LFS-
Bootscripts 4

- Zack Winkles <zwinkles@gmail.com> - LFS £ R{EZR
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fiHR C. KHixXF

LES RN PF AR T — el N MR AFE, A REIEMMAEN LS, R AR ET
FEAREMECH, RIER — NRAFEARIMT 55 — NMROFE, T3 — NP SOE R SURAER — 1 IR LR
PR ARIAFAE, £ LFS i E AF iy IR 5 OB, ATTm Iy H LR ICSR LES A& MR AR EEhs

AR R

AT AR DA, TATTESIE T =2 AAMREECR, B—MIIH T i 22 R =
HHEAERPE R, 38 M 7B TR A IR SRR P BUE N DAV R, BB =3I 7 A& 158

—AED, BB TR EIMIAE AN TR AR, BRI T AR 23T,

FERIK (L

T 3 2 L B B 2L B ) HoAth R A
e — AR R LES ARSI ERAEE, HElTH rTseRE M, XS AL ATEEe

AR E B AR RIS R

M FIREARIOCR, HARTTRRAEN LFS T, Zalmiin,

EHTREMSCH) LEFS 8. BLFS 122 7 LR IFERERT 22875 7%,

Acl

GREBT

IBATIN OB

T AL S T -
ﬁﬁﬁ?ﬂﬁﬁ@i%ﬁ
BN

nJ AR :

Attr

GREMT

IBTIHK T
AT
ﬁﬁﬁ?ﬂﬁﬁ@i%ﬁ
z=.

AR :

Autoconf

TEEARIA T

BT IR T

TAAR T2
ﬁﬁﬁ?ﬁﬂ?xﬁ@iﬁﬁﬁ

ax.
ARG

Automake
CAARTA T

BT T
TR

ﬁﬁﬁﬁ?ﬁﬂ%ﬁﬁ@iﬁﬁﬁ
2=,
ARSI

Attr, Bash, Binutils, Coreutils, GCC, Gettext, Grep, M4, Make, Perl, Sed,
PLK Texinfo

Attr #1 Glibc

Automake, Diffutils, Findutils, PA X Libtool

Coreutils, Sed, Tar, PAM Vim

p

Bash, Binutils, Coreutils, GCC, Gettext, Glibc, Grep, M4, Make, Perl,
Sed, PALZ Texinfo

Glibc

Automake, Diffutils, Findutils, PAX Libtool

Acl, Libcap, PAK Patch

y

Bash, Coreutils, Grep, M4, Make, Perl, Sed, PA} Texinfo
Bash, Coreutils, Grep, M4, Make, Sed, DA} Texinfo
Automake, Diffutils, Findutils, GCC, A} Libtool
Automake #1 Coreutils

Emacs

Autoconf, Bash, Coreutils, Gettext, Grep, M4, Make, Perl, Sed, CAK
Texinfo

Bash, Coreutils, Grep, M4, Sed, PAK Texinfo

Binutils, Bison, Bzip2, DejaGNU, Diffutils, Expect, Findutils, Flex, GCC,
Gettext, Gzip, Libtool, PAK Tar

Coreutils

/o
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Bash
AR T

B TIART
TR T
ﬁﬁﬁ?ﬁﬂﬁ#@iﬁﬁﬁ

<.
AR

Bc
LT
BT T
WA AT
ﬁﬁﬁ?ﬂﬁﬁ@iﬁﬁ

2*x.
AR

Binutils
AR T

BT T
TR T
ﬁﬁﬁ?ﬁﬂﬁﬁ@iﬁﬁﬁ

ax.
ARSI

Bison
T

BT HT:
TR T
Jﬁ@‘iﬁ?ﬁﬂ%#@iﬁﬁﬁ

<.
AR :

Bzip2
LRI T
BT IR T
WA T
ﬁﬁﬁ?ﬁﬂﬁ#@iﬁﬁﬁ

.
AR

Check
T
BT IR T
T AR T
ﬁ@‘iﬁ?ﬁﬂ%#ﬂz RS

z=.
A EARI :
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Bash, Binutils, Bison, Coreutils, Diffutils, Gawk, GCC, Glibc, Grep,
Make, Ncurses, Patch, Readline, Sed, PA MK Texinfo

Glibc, Ncurses, AN Readline

Expect 1 Shadow

T

Xorg

Bash, Binutils, Coreutils, GCC, Glibc, Grep, Make, PAKX Readline
Glibc, Ncurses, AN Readline

Gawk

Linux

7

Bash, Binutils, Coreutils, Diffutils, File, Flex, Gawk, GCC, Glibc, Grep,
Make, Perl, Pkgconf, Sed, Texinfo, Zlib, DA Zstd

Glibc, Zlib, PAK Zstd

DejaGNU #1 Expect

7

Elfutils #1 Jansson

Bash, Binutils, Coreutils, Diffutils, GCC, Gettext, Glibc, Grep, M4,
Make, Perl, AN Sed

Glibc

Diffutils, Findutils, AN Flex

Kbd #1 Tar

Doxygen

Bash, Binutils, Coreutils, Diffutils, GCC, Glibc, Make, DA} Patch
Glibc

[

File #1 Libelf

7
Gawk, GCC, Grep, Make, Sed, PAX Texinfo
Bash #1 Gawk

i
e

libsubunit #1 patchutils
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Coreutils
TR T

BT IR T
WA T
ﬁ@‘iﬁ?ﬁﬂ%#@iﬁﬁﬁ
2=,

AR

D-Bus
LT

BT T
DA T
ﬁﬁ&?ﬂﬁﬁ@iﬁf
e

AR

DejaGNU
LT
BT IR T
AR T
ﬁﬁﬁ?ﬁﬂﬁﬁi@iﬁﬁfﬁ

2=,
ARG

Diffutils
BRI

BT T
TR T
ﬁﬁﬁ?ﬁﬂ-‘i’}(ﬁ@iﬁﬁﬁ
Ty

AR

E2fsprogs
LT

BT IR T
WA T
ﬁﬁﬁﬁ:?ﬁﬂ%ﬁﬁ@iﬁﬁ%
2=,

AR :
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Autoconf, Automake, Bash, Binutils, Coreutils, GCC, Gettext, Glibc,
GMP, Grep, Libcap, Make, OpenSSL, Patch, Perl, Sed, PAf& Texinfo

Glibc
Diffutils, E2fsprogs, Findutils, Shadow, DA} Util-linux
Bash, Diffutils, Findutils, Man-DB, PA} Systemd

Expect.pm #110::Tty

Bash, Binutils, Coreutils, Diffutils, Gawk, GCC, Glibc, Grep, Make,
Pkgconf, Sed, Systemd, PAf Util-linux

Glibc #1 Systemd
—L& BLFS # {6
y

Xorg J&

Bash, Coreutils, Diffutils, Expect, GCC, Grep, Make, Sed, LA Texinfo
Expect 1 Bash

7

o

e

Bash, Binutils, Coreutils, Gawk, GCC, Gettext, Glibc, Grep, Make, Sed,
ALz Texinfo

Glibc
Perl
.

p

Bash, Binutils, Coreutils, Diffutils, Gawk, GCC, Glibc, Grep, Gzip,
Make, Pkgconf, Sed, Systemd, Texinfo, PAf& Util-linux

Glibc #1 Util-linux
Procps-ng #l Psmisc

P/

/o
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Expat
IR
BT T:
TR T
ﬁ@‘iﬁ?ﬁﬂ%fﬁlﬁﬂz i %
2=

AR

Expect
AT

BT T
DA T
ﬁﬁ&?ﬂﬁﬁ@iﬁf
e

AR

File
AR T

B TIARET
TR T
ﬁﬁﬁ?ﬁﬂﬁ#@iﬁﬁfﬁ

2=,
ARG

Findutils
AR T

BT T
TR T
ﬁﬁﬁ?ﬁﬂ-‘i’}(ﬁ@iﬁﬁﬁ
Ty

AR

Flex
AR T

BT IR T
WA T
ﬁﬁﬁﬁ:?ﬁﬂ%ﬁﬁ@iﬁﬁ%
2=,

AR :
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Bash, Binutils, Coreutils, Gawk, GCC, Glibc, Grep, Make, DA Sed
Glibc

o

Python 1 XML::Parser

P/

Bash, Binutils, Coreutils, Diffutils, GCC, Glibc, Grep, Make, Patch, Sed,
PAK Tcl

Glibc #1 Tcl

"

.

Tk

Bash, Binutils, Bzip2, Coreutils, Diffutils, Gawk, GCC, Glibc, Grep,
Make, Sed, Xz, PALz Zlib

Glibc, Bzip2, Xz, DA Zlib
o
G

libseccomp

Bash, Binutils, Coreutils, GCC, Gettext, Glibc, Grep, Make, Sed, PAK
Texinfo

Bash #1 Glibc
DejaGNU, Diffutils, PAK Expect
p/

p

Bash, Binutils, Coreutils, GCC, Gettext, Glibc, Grep, M4, Make, Patch,
Sed, PALZ Texinfo

Bash, Glibc, PAK M4
Bison 1 Gawk
Binutils, IProute2, Kbd, Kmod, PA}& Man-DB

/o
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Flit-Core
TR T
B TIHK T
AL A T2
ﬁ@‘iﬁ?ﬁﬂ?}tﬁﬂz RS
.

AR

Gawk
GREBT

BT T
DA T
ﬁﬁﬁ&?ﬁﬂﬁﬁ@iﬁﬁf
e

AR

GCC
LRI

BT TR T
TR T
ﬁﬁﬁ?ﬁﬂﬁ#@iﬁﬁfﬁ

2=,
ARG

GDBM
BRI
BT T
TR T
ﬁﬁﬁ?ﬁﬂ?}tﬁ@iﬁﬁﬁ
Ty

AR

Gettext
LR T

BT IR T
WA T
ﬁﬁﬁﬁ:?ﬁﬂ%ﬁﬁ@iﬁﬁ%
2=,

AR :
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Python

Python

A A B
Wheel

pytest 1 testpath

Bash, Binutils, Coreutils, GCC, Gettext, Glibc, GMP, Grep, Make, MPFR,
Patch, Readline, Sed, DA Texinfo
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D.1. Creative Commons License
Creative Commons Legal Code

Attribution-NonCommercial-ShareAlike 2.0

3

HE

CREATIVE COMMONS CORPORATION IS NOT A LAW FIRM AND DOES NOT
PROVIDE LEGAL SERVICES. DISTRIBUTION OF THIS LICENSE DOES NOT CREATE
AN ATTORNEY-CLIENT RELATIONSHIP. CREATIVE COMMONS PROVIDES THIS
INFORMATION ON AN "AS-IS" BASIS. CREATIVE COMMONS MAKES NO WARRANTIES
REGARDING THE INFORMATION PROVIDED, AND DISCLAIMS LIABILITY FOR
DAMAGES RESULTING FROM ITS USE.

License

THE WORK (AS DEFINED BELOW) IS PROVIDED UNDER THE TERMS OF THIS CREATIVE
COMMONS PUBLIC LICENSE ("CCPL' OR "LICENSE"). THE WORK IS PROTECTED BY
COPYRIGHT AND/OR OTHER APPLICABLE LAW. ANY USE OF THE WORK OTHER THAN AS
AUTHORIZED UNDER THIS LICENSE OR COPYRIGHT LAW IS PROHIBITED.

BY EXERCISING ANY RIGHTS TO THE WORK PROVIDED HERE, YOU ACCEPT AND AGREE
TO BE BOUND BY THE TERMS OF THIS LICENSE. THE LICENSOR GRANTS YOU THE RIGHTS
CONTAINED HERE IN CONSIDERATION OF YOUR ACCEPTANCE OF SUCH TERMS AND
CONDITIONS.

1. Definitions

. "Collective Work" means a work, such as a periodical issue, anthology or encyclopedia,

in which the Work in its entirety in unmodified form, along with a number of other
contributions, constituting separate and independent works in themselves, are assembled
into a collective whole. A work that constitutes a Collective Work will not be considered a
Derivative Work (as defined below) for the purposes of this License.

."Derivative Work" means a work based upon the Work or upon the Work and

other pre-existing works, such as a translation, musical arrangement, dramatization,
fictionalization, motion picture version, sound recording, art reproduction, abridgment,
condensation, or any other form in which the Work may be recast, transformed, or
adapted, except that a work that constitutes a Collective Work will not be considered a
Derivative Work for the purpose of this License. For the avoidance of doubt, where the
Work is a musical composition or sound recording, the synchronization of the Work in
timed-relation with a moving image ("synching") will be considered a Derivative Work for
the purpose of this License.

. "Licensor" means the individual or entity that offers the Work under the terms of this

License.

. "Original Author" means the individual or entity who created the Work.
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e. "Work" means the copyrightable work of authorship offered under the terms of this
License.

f. "You" means an individual or entity exercising rights under this License who has not
previously violated the terms of this License with respect to the Work, or who has received
express permission from the Licensor to exercise rights under this License despite a
previous violation.

g. "License Elements" means the following high-level license attributes as selected by
Licensor and indicated in the title of this License: Attribution, Noncommercial,
ShareAlike.

. Fair Use Rights. Nothing in this license is intended to reduce, limit, or restrict any rights
arising from fair use, first sale or other limitations on the exclusive rights of the copyright
owner under copyright law or other applicable laws.

. License Grant. Subject to the terms and conditions of this License, Licensor hereby grants
You a worldwide, royalty-free, non-exclusive, perpetual (for the duration of the applicable
copyright) license to exercise the rights in the Work as stated below:

a. to reproduce the Work, to incorporate the Work into one or more Collective Works, and
to reproduce the Work as incorporated in the Collective Works;

b. to create and reproduce Derivative Works;

c. to distribute copies or phonorecords of, display publicly, perform publicly, and perform
publicly by means of a digital audio transmission the Work including as incorporated in
Collective Works;

d. to distribute copies or phonorecords of, display publicly, perform publicly, and perform
publicly by means of a digital audio transmission Derivative Works;

The above rights may be exercised in all media and formats whether now known or hereafter
devised. The above rights include the right to make such modifications as are technically
necessary to exercise the rights in other media and formats. All rights not expressly granted
by Licensor are hereby reserved, including but not limited to the rights set forth in Sections
4(e) and 4(f).

. Restrictions.The license granted in Section 3 above is expressly made subject to and limited
by the following restrictions:

a. You may distribute, publicly display, publicly perform, or publicly digitally perform the
Work only under the terms of this License, and You must include a copy of, or the Uniform
Resource Identifier for, this License with every copy or phonorecord of the Work You
distribute, publicly display, publicly perform, or publicly digitally perform. You may not
offer or impose any terms on the Work that alter or restrict the terms of this License or the
recipients' exercise of the rights granted hereunder. You may not sublicense the Work. You
must keep intact all notices that refer to this License and to the disclaimer of warranties.
You may not distribute, publicly display, publicly perform, or publicly digitally perform
the Work with any technological measures that control access or use of the Work in a
manner inconsistent with the terms of this License Agreement. The above applies to the
Work as incorporated in a Collective Work, but this does not require the Collective Work
apart from the Work itself to be made subject to the terms of this License. If You create
a Collective Work, upon notice from any Licensor You must, to the extent practicable,
remove from the Collective Work any reference to such Licensor or the Original Author,
as requested. If You create a Derivative Work, upon notice from any Licensor You must, to
the extent practicable, remove from the Derivative Work any reference to such Licensor
or the Original Author, as requested.
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b. You may distribute, publicly display, publicly perform, or publicly digitally perform a
Derivative Work only under the terms of this License, a later version of this License with
the same License Elements as this License, or a Creative Commons iCommons license
that contains the same License Elements as this License (e.g. Attribution-NonCommercial-
ShareAlike 2.0 Japan). You must include a copy of, or the Uniform Resource Identifier
for, this License or other license specified in the previous sentence with every copy or
phonorecord of each Derivative Work You distribute, publicly display, publicly perform,
or publicly digitally perform. You may not offer or impose any terms on the Derivative
Works that alter or restrict the terms of this License or the recipients' exercise of the rights
granted hereunder, and You must keep intact all notices that refer to this License and to
the disclaimer of warranties. You may not distribute, publicly display, publicly perform,
or publicly digitally perform the Derivative Work with any technological measures that
control access or use of the Work in a manner inconsistent with the terms of this License
Agreement. The above applies to the Derivative Work as incorporated in a Collective Work,
but this does not require the Collective Work apart from the Derivative Work itself to be
made subject to the terms of this License.

c. You may not exercise any of the rights granted to You in Section 3 above in any manner that
is primarily intended for or directed toward commercial advantage or private monetary
compensation. The exchange of the Work for other copyrighted works by means of digital
file-sharing or otherwise shall not be considered to be intended for or directed toward
commercial advantage or private monetary compensation, provided there is no payment
of any monetary compensation in connection with the exchange of copyrighted works.

d. If you distribute, publicly display, publicly perform, or publicly digitally perform the
Work or any Derivative Works or Collective Works, You must keep intact all copyright
notices for the Work and give the Original Author credit reasonable to the medium or
means You are utilizing by conveying the name (or pseudonym if applicable) of the
Original Author if supplied; the title of the Work if supplied; to the extent reasonably
practicable, the Uniform Resource Identifier, if any, that Licensor specifies to be
associated with the Work, unless such URI does not refer to the copyright notice or
licensing information for the Work; and in the case of a Derivative Work, a credit
identifying the use of the Work in the Derivative Work (e.g., "French translation of the
Work by Original Author," or "Screenplay based on original Work by Original Author").
Such credit may be implemented in any reasonable manner; provided, however, that
in the case of a Derivative Work or Collective Work, at a minimum such credit will
appear where any other comparable authorship credit appears and in a manner at least
as prominent as such other comparable authorship credit.

e. For the avoidance of doubt, where the Work is a musical composition:

i. Performance Royalties Under Blanket Licenses. Licensor reserves the exclusive right
to collect, whether individually or via a performance rights society (e.g. ASCAP,
BMI, SESAC), royalties for the public performance or public digital performance (e.g.
webcast) of the Work if that performance is primarily intended for or directed toward
commercial advantage or private monetary compensation.

ii. Mechanical Rights and Statutory Royalties. Licensor reserves the exclusive right to
collect, whether individually or via a music rights agency or designated agent (e.g.
Harry Fox Agency), royalties for any phonorecord You create from the Work ("cover
version") and distribute, subject to the compulsory license created by 17 USC Section 115
of the US Copyright Act (or the equivalent in other jurisdictions), if Your distribution of
such cover version is primarily intended for or directed toward commercial advantage
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or private monetary compensation. 6. Webcasting Rights and Statutory Royalties. For
the avoidance of doubt, where the Work is a sound recording, Licensor reserves the
exclusive right to collect, whether individually or via a performance-rights society
(e.g. SoundExchange), royalties for the public digital performance (e.g. webcast) of
the Work, subject to the compulsory license created by 17 USC Section 114 of the
US Copyright Act (or the equivalent in other jurisdictions), if Your public digital
performance is primarily intended for or directed toward commercial advantage or
private monetary compensation.

f. Webcasting Rights and Statutory Royalties. For the avoidance of doubt, where the Work is
a sound recording, Licensor reserves the exclusive right to collect, whether individually
or via a performance-rights society (e.g. SoundExchange), royalties for the public digital
performance (e.g. webcast) of the Work, subject to the compulsory license created by
17 USC Section 114 of the US Copyright Act (or the equivalent in other jurisdictions), if
Your public digital performance is primarily intended for or directed toward commercial
advantage or private monetary compensation.

. Representations, Warranties and Disclaimer

UNLESS OTHERWISE MUTUALLY AGREED TO BY THE PARTIES IN WRITING, LICENSOR
OFFERS THE WORK AS-IS AND MAKES NO REPRESENTATIONS OR WARRANTIES OF
ANY KIND CONCERNING THE WORK, EXPRESS, IMPLIED, STATUTORY OR OTHERWISE,
INCLUDING, WITHOUT LIMITATION, WARRANTIES OF TITLE, MERCHANTIBILITY,
FITNESS FOR A PARTICULAR PURPOSE, NONINFRINGEMENT, OR THE ABSENCE OF
LATENT OR OTHER DEFECTS, ACCURACY, OR THE PRESENCE OF ABSENCE OF ERRORS,
WHETHER OR NOT DISCOVERABLE. SOME JURISDICTIONS DO NOT ALLOW THE
EXCLUSION OF IMPLIED WARRANTIES, SO SUCH EXCLUSION MAY NOT APPLY TO YOU.

. Limitation on Liability. EXCEPT TO THE EXTENT REQUIRED BY APPLICABLE LAW, IN NO
EVENT WILL LICENSOR BE LIABLE TO YOU ON ANY LEGAL THEORY FOR ANY SPECIAL,
INCIDENTAL, CONSEQUENTIAL, PUNITIVE OR EXEMPLARY DAMAGES ARISING OUT OF
THIS LICENSE OR THE USE OF THE WORK, EVEN IF LICENSOR HAS BEEN ADVISED OF
THE POSSIBILITY OF SUCH DAMAGES.

. Termination

a. This License and the rights granted hereunder will terminate automatically upon any
breach by You of the terms of this License. Individuals or entities who have received
Derivative Works or Collective Works from You under this License, however, will not have
their licenses terminated provided such individuals or entities remain in full compliance
with those licenses. Sections 1, 2, 5, 6, 7, and 8 will survive any termination of this License.

b. Subject to the above terms and conditions, the license granted here is perpetual (for the
duration of the applicable copyright in the Work). Notwithstanding the above, Licensor
reserves the right to release the Work under different license terms or to stop distributing
the Work at any time; provided, however that any such election will not serve to withdraw
this License (or any other license that has been, or is required to be, granted under
the terms of this License), and this License will continue in full force and effect unless
terminated as stated above.

. Miscellaneous

a. Fach time You distribute or publicly digitally perform the Work or a Collective Work, the
Licensor offers to the recipient a license to the Work on the same terms and conditions as
the license granted to You under this License.
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b. Each time You distribute or publicly digitally perform a Derivative Work, Licensor offers
to the recipient a license to the original Work on the same terms and conditions as the
license granted to You under this License.

c. If any provision of this License is invalid or unenforceable under applicable law, it shall
not affect the validity or enforceability of the remainder of the terms of this License, and
without further action by the parties to this agreement, such provision shall be reformed
to the minimum extent necessary to make such provision valid and enforceable.

d. No term or provision of this License shall be deemed waived and no breach consented to
unless such waiver or consent shall be in writing and signed by the party to be charged
with such waiver or consent.

e. This License constitutes the entire agreement between the parties with respect to the
Work licensed here. There are no understandings, agreements or representations with
respect to the Work not specified here. Licensor shall not be bound by any additional
provisions that may appear in any communication from You. This License may not be
modified without the mutual written agreement of the Licensor and You.

1 B

Creative Commons is not a party to this License, and makes no warranty whatsoever in
connection with the Work. Creative Commons will not be liable to You or any party on
any legal theory for any damages whatsoever, including without limitation any general,
special, incidental or consequential damages arising in connection to this license.
Notwithstanding the foregoing two (2) sentences, if Creative Commons has expressly
identified itself as the Licensor hereunder, it shall have all rights and obligations of
Licensor.

Except for the limited purpose of indicating to the public that the Work is licensed
under the CCPL, neither party will use the trademark "Creative Commons" or any
related trademark or logo of Creative Commons without the prior written consent of
Creative Commons. Any permitted use will be in compliance with Creative Commons'
then-current trademark usage guidelines, as may be published on its website or
otherwise made available upon request from time to time.

Creative Commons may be contacted at http://creativecommons.org/.

D.2. The MIT License

Copyright © 1999-2025 Gerard Beekmans

Permission is hereby granted, free of charge, to any person obtaining a copy of this software
and associated documentation files (the "Software"), to deal in the Software without restriction,
including without limitation the rights to use, copy, modify, merge, publish, distribute,
sublicense, and/or sell copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all copies or
substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
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284



5|

BmHe

Acl: 126

Attr: 125

Autoconf: 160

Automake: 161

Bash: 147
T.H:56

Bash: 147
T.H:56

Bc: 110

Binutils: 118
TH, F—i&: 43
TH, F: 69

Binutils: 118
TH, F—i&: 43
TH, F: 69

Binutils: 118
TH, F—i&: 43
TH, S : 69

Bison: 145
TH:79

Bison: 145
TH:79

Bzip2: 101

Check: 179

Coreutils: 174
T.H:57

Coreutils: 174
T.H:57

D-Bus: 208

DejaGNU: 116

Diffutils: 180
T.H:58

Diffutils: 180
T.H:58

E2fsprogs: 220

Expat: 152

Expect: 114

File: 107
T.H:59

File: 107
T.H:59

Findutils: 182
T.H:60

Findutils: 182
T.H: 60

Flex: 111

Linux From Scratch - hitA 12.3-systemd-H s BHERR

285

Flit-core: 168

Gawk: 181
T.H:e6l

Gawk: 181
T.H:e6l

GCC: 133
TH, F—IiE: 45

TH, %*JEEI’J Libstdc++:

TH, FiE:70
GCC: 133
TH, H—i: 45

TEH, %F—IEM Libstdc++:

TH, #7E: 70
GCC: 133
TH, H—: 45

TH, %*JEEI’J Libstdc++:

TH, #7&: 70
GCC: 133
TH, H—: 45

TH, %*JEEI’J Libstdc++:

TH, £: 70
GDBM: 150
Gettext: 143

TH:78
Gettext: 143

TH:78
Glibc: 93

T H: 48
Glibc: 93

T H: 48
GMP: 121
Gpertf: 151
Grep: 146

TH:62
Grep: 146

TH:62
Groft: 183
GRUB: 185
Gzip: 187

TH:63
Gzip: 187

TH:63
Iana-Etc: 92
Inetutils: 153
Intltool: 159
IPRoute?2: 188
Jinja2: 202
Kbhd: 190
Kmod: 173
Less: 155

ol

ol

ol

ol



Libcap: 127
Libelf: 164
libffi: 165
Libpipeline: 192
Libtool: 149
Libxcrypt: 128
Linux: 243
TH, APIkstff: 47
Linux: 243
TH, APIkstff: 47
Lz4: 105
M4: 109
T.H:53
M4: 109
T.H:53
Make: 193
T.H: 64
Make: 193
T.H: 64
Man-DB: 210
Man-pages: 91
MarkupSafe: 201
Meson: 172
MPC: 124
MPFR: 123
Ncurses: 138
T.H:54
Ncurses: 138
T.H:54
Ninja: 171
OpenSSL: 162
Patch: 194
T.H:65
Patch: 194
T.H:65
Perl: 156
T.H:80
Perl: 156
T.H:80
Pkgconf: 117
Procps-ng: 213
Psmisc: 142
Python: 166
A 81
Python: 166
A 81
Readline: 108
Sed: 141
T.H: 66
Sed: 141

Linux From Scratch - hitA 12.3-systemd-H s BHERR

286

TH: 66
Setuptools: 170
Shadow: 129

Bi&E: 130
Shadow: 129

Bl&E: 130
systemd: 203
Tar: 195

TH: 67
Tar: 195

TH: 67
Tcl: 112
Texinfo: 196

IGEFY: 82
Texinfo: 196

IGEFY: 82
Udev

i 229
Util-linux: 215

T.H:83
Util-linux: 215

T.H:83
Vim: 198
wheel: 169
XML::Parser: 158
Xz: 103

T.H:68
Xz: 103

T.H:68
Zlib: 100
zstd: 106

EF

[: 174, 175

2t03: 166

accessdb: 210, 211
aclocal: 161, 161
aclocal-1.17: 161, 161
addftinfo: 183, 183
addpart: 215, 216
addr2line: 118, 119
afmtodit: 183, 183
agetty: 215, 216
apropos: 210, 211
ar: 118, 119

as: 118, 119

attr: 125, 125
autoconf: 160, 160
autoheader: 160, 160
autom4te: 160, 160



Linux From Scratch - hitA 12.3-systemd-H s BHERR

automake: 161, 161 chem: 183, 183
automake-1.17: 161, 161 chfn: 129, 131
autopoint: 143, 143 chgpasswd: 129, 131
autoreconf: 160, 160 chgrp: 174, 175
autoscan: 160, 160 chmem: 215, 216
autoupdate: 160, 160 chmod: 174, 175

awk: 181, 181 choom: 215, 216
b2sum: 174, 175 chown: 174, 175
badblocks: 220, 221 chpasswd: 129, 131
base64: 174, 175, 174, 175 chroot: 174, 175
base64: 174, 175, 174, 175 chrt: 215, 216
basename: 174, 175 chsh: 129, 131

basenc: 174, 175 chvt: 190, 191

bash: 147, 147 cksum: 174, 175
bashbug: 147, 148 clear: 138, 139

bc: 110, 110 cmp: 180, 180

bison: 145, 145 col: 215, 216
blkdiscard: 215, 216 colert: 215, 216

blkid: 215, 216 colrm: 215, 216
blkzone: 215, 216 column: 215, 216
blockdev: 215, 216 comm: 174, 176
bomtool: 117, 117 compile_et: 220, 221
bridge: 188, 188 coredumpctl: 203, 205
bunzip2: 101, 102 corelist: 156, 157
busctl: 203, 205 cp: 174, 176

bzcat: 101, 102 cpan: 156, 157

bzcmp: 101, 102 cpp: 133, 136

bzdiff: 101, 102 csplit: 174, 176
bzegrep: 101, 102 ctrlaltdel: 215, 216
bzfgrep: 101, 102 ctstat: 188, 188
bzgrep: 101, 102 cut: 174, 176

bzip2: 101, 102 c_rehash: 162, 163
bzip2recover: 101, 102 date: 174, 176

bzless: 101, 102 dbus-cleanup-sockets: 208, 208
bzmore: 101, 102 dbus-daemon: 208, 208
ct++:133, 136 dbus-launch: 208, 208
c++flt: 118, 119 dbus-monitor: 208, 208
cal: 215, 216 dbus-run-session: 208, 209
capsh: 127, 127 dbus-send: 208, 209
captoinfo: 138, 139 dbus-test-tool: 208, 209
cat: 174, 175 dbus-update-activation-environment:
catman: 210, 211 208, 209

cc: 133, 136 dbus-uuidgen: 208, 209
cfdisk: 215, 216 dc: 110, 110

chacl: 126, 126 dd: 174, 176

chage: 129, 131 deallocvt: 190, 191
chattr: 220, 221 debugfs: 220, 221
chcon: 174, 175 dejagnu: 116, 116
chepu: 215, 216 delpart: 215, 216
checkmk: 179, 179 depmod: 173, 173

287



df: 174, 176

diff: 180, 180

diff3: 180, 180

dir: 174, 176
dircolors: 174, 176
dirname: 174, 176
dmesg: 215, 216
dnsdomainname: 153, 154
du: 174, 176
dumpe?2fs: 220, 221
dumpkeys: 190, 191
e2freefrag: 220, 221
e2fsck: 220, 221
e2image: 220, 221
e2label: 220, 221
e2mmpstatus: 220, 221
e2scrub: 220, 221
e2scrub_all: 220, 221
e2undo: 220, 221
edcrypt: 220, 221
eddefrag: 220, 221
echo: 174, 176
egrep: 146, 146
gject: 215, 216
elfedit: 118, 119
enc2xs: 156, 157
encguess: 156, 157

env: 174, 176
envsubst: 143, 143
eqn: 183, 183
eqn2graph: 183, 183
ex: 198, 199

expand: 174, 176
expect: 114, 114
expiry: 129, 131
expr: 174, 176
factor: 174, 176
faillog: 129, 131
fallocate: 215, 217
false: 174, 176
fdisk: 215, 217
fgconsole: 190, 191
fgrep: 146, 146
file: 107, 107
filefrag: 220, 221
fincore: 215, 217
find: 182, 182
findfs: 215, 217
findmnt: 215, 217
flex: 111, 111

Linux From Scratch - hitA 12.3-systemd-H s BHERR

288

flex++: 111, 111
flock: 215, 217

fmt: 174, 176

fold: 174, 176

free: 213, 213

fsck: 215, 217
fsck.cramfs: 215, 217
fsck.ext2: 220, 221
fsck.ext3: 220, 221
fsck.ext4: 220, 221
fsck.minix: 215, 217
fsfreeze: 215, 217
fstrim: 215, 217

ftp: 153, 154

fuser: 142, 142
g++:133, 136

gawk: 181, 181
gawk-5.3.1: 181, 181
gee: 133, 136

gc-ar: 133, 136
gc-nm: 133, 136
gc-ranlib: 133, 136
gcov: 133, 136
gcov-dump: 133, 136
gcov-tool: 133, 137
gdbmtool: 150, 150
gdbm_dump: 150, 150
gdbm_load: 150, 150
gdiffmk: 183, 183
gencat: 93, 98

genl: 188, 188
getcap: 127, 127
getconf: 93, 98
getent: 93, 98
getfacl: 126, 126
getfattr: 125, 125
getkeycodes: 190, 191
getopt: 215, 217
getpcaps: 127, 127
getsubids: 129, 131
gettext: 143, 143
gettext.sh: 143, 143
gettextize: 143, 143
glilypond: 183, 183
gpasswd: 129, 131
gperf: 151, 151
gperl: 183, 183
gpinyin: 183, 183
gprof: 118, 119
gprofng: 118, 119



grap2graph: 183, 183

grep: 146, 146

grn: 183, 183

grodvi: 183, 183

groff: 183, 184

groffer: 183, 184

grog: 183, 184

grolbp: 183, 184

grolj4: 183, 184

gropdf: 183, 184

grops: 183, 184

grotty: 183, 184

groupadd: 129, 131
groupdel: 129, 131
groupmems: 129, 131
groupmod: 129, 131
groups: 174, 176

grpck: 129, 131

grpconv: 129, 131
grpunconv: 129, 131
grub-bios-setup: 185, 186
grub-editenv: 185, 186
grub-file: 185, 186
grub-fstest: 185, 186
grub-glue-efi: 185, 186
grub-install: 185, 186
grub-kbdcomp: 185, 186
grub-macbless: 185, 186
grub-menulst2cfg: 185, 186
grub-mkconfig: 185, 186
grub-mkimage: 185, 186
grub-mklayout: 185, 186
grub-mknetdir: 185, 186
grub-mkpasswd-pbkdf2: 185, 186
grub-mkrelpath: 185, 186
grub-mkrescue: 185, 186
grub-mkstandalone: 185, 186
grub-ofpathname: 185, 186
grub-probe: 185, 186
grub-reboot: 185, 186
grub-render-label: 185, 186
grub-script-check: 185, 186
grub-set-default: 185, 186
grub-setup: 185, 186
grub-syslinux2cfg: 185, 186
gunzip: 187, 187

gzexe: 187, 187

gzip: 187, 187

h2ph: 156, 157

h2xs: 156, 157

Linux From Scratch - hitA 12.3-systemd-H s BHERR

289

halt: 203, 205
hardlink: 215, 217
head: 174, 176
hexdump: 215, 217
hostid: 174, 176
hostname: 153, 154
hostnamectl: 203, 205
hpftodit: 183, 184
hwclock: 215, 217
i386: 215, 217

iconv: 93, 98
iconvconfig: 93, 98

id: 174, 176

idle3: 166

ifconfig: 153, 154
ifnames: 160, 160
ifstat: 188, 188
indxbib: 183, 184

info: 196, 196
infocmp: 138, 139
infotocap: 138, 139
init: 203, 205

insmod: 173, 173
install: 174, 176
install-info: 196, 196
instmodsh: 156, 157
intltool-extract: 159, 159
intltool-merge: 159, 159
intltool-prepare: 159, 159
intltool-update: 159, 159
intltoolize: 159, 159
ionice: 215, 217

ip: 188, 188

ipcmk: 215, 217
ipcrm: 215, 217

ipcs: 215, 217

irqtop: 215, 217
1sosize: 215, 217

join: 174, 176
journalctl: 203, 205
json_pp: 156, 157
kbdinfo: 190, 191
kbdrate: 190, 191
kbd_mode: 190, 191
kernel-install: 203, 205
kill: 215, 217

killall: 142, 142

kmod: 173, 173

last: 215, 217

lasth: 215, 217



1d: 118, 119
1d.bfd: 118, 119
ldattach: 215, 217
ldconfig: 93, 99
1dd: 93, 99
lddlibc4: 93, 99
less: 155, 155
lessecho: 155, 155
lesskey: 155, 155
lex: 111, 111
lexgrog: 210, 211
Ifskernel-6.13.4: 243, 248
libasan: 133, 137
libatomic: 133, 137
libccl: 133, 137
libnetcfg: 156, 157
libtool: 149, 149
libtoolize: 149, 149
link: 174, 176
linux32: 215, 217
linux64: 215, 217
lkbib: 183, 184
In: 174, 176
Instat: 188, 188
loadkeys: 190, 191
loadunimap: 190, 191
locale: 93, 99
localectl: 203, 205
localedef: 93, 99
locate: 182, 182
logger: 215, 217
login: 129, 131
loginctl: 203, 205
logname: 174, 176
logoutd: 129, 131
logsave: 220, 221
look: 215, 217
lookbib: 183, 184
losetup: 215, 217
1s: 174, 176
Isattr: 220, 221
Isblk: 215, 217
Iscpu: 215, 217
Isfd: 215, 217
Isipc: 215, 217
Isirq: 215, 217
Islocks: 215, 217
Islogins: 215, 218
Ismem: 215, 218
Ismod: 173, 173

Linux From Scratch - hitA 12.3-systemd-H s BHERR

290

Isns: 215, 218
Ito-dump: 133, 137
1z4: 105, 105

1z4c: 105, 105
1z4cat: 105, 105
lzcat: 103, 103
lzemp: 103, 103
lzdiff: 103, 103
lzegrep: 103, 103
lzfgrep: 103, 103
lzgrep: 103, 103
lzless: 103, 103
lzma: 103, 103
lzmadec: 103, 103
lzmainfo: 103, 103
lzmore: 103, 103
m4: 109, 109
machinectl: 203, 205
make: 193, 193
makedb: 93, 99
makeinfo: 196, 196
man: 210, 211
man-recode: 210, 211
mandb: 210, 211
manpath: 210, 212
mapscrn: 190, 191
mcookie: 215, 218
md5sum: 174, 176
mesg: 215, 218
meson: 172, 172
mkdir: 174, 176
mke2fs: 220, 222
mkfifo: 174, 176
mkfs: 215, 218
mkfs.bfs: 215, 218
mkfs.cramfs: 215, 218
mkfs.ext2: 220, 222
mkfs.ext3: 220, 222
mkfs.ext4: 220, 222
mkfs.minix: 215, 218
mklost+found: 220, 222
mknod: 174, 176
mkswap: 215, 218
mktemp: 174, 176
mk_cmds: 220, 222
mmroff: 183, 184
modinfo: 173, 173
modprobe: 173, 173
more: 215, 218
mount: 215, 218



mountpoint: 215, 218
msgattrib: 143, 143
msgcat: 143, 143
msgcemp: 143, 143
msgcomm: 143, 143
msgconv: 143, 143
msgen: 143, 143
msgexec: 143, 143
msgfilter: 143, 144
msgfmt: 143, 144
msggrep: 143, 144
msginit: 143, 144
msgmerge: 143, 144
msgunfmt: 143, 144
msguniq: 143, 144
mtrace: 93, 99

mv: 174, 176

namei: 215, 218
ncurseswé6-config: 138, 139
neqn: 183, 184
networkctl: 203, 205
newgidmap: 129, 131
newgrp: 129, 131
newuidmap: 129, 131
newusers: 129, 131
ngettext: 143, 144
nice: 174, 176
ninja: 171, 171

nl: 174, 176

nm: 118, 119
nohup: 174, 176
nologin: 129, 131
nproc: 174, 177
nroff: 183, 184
nsenter: 215, 218
nstat: 188, 188
numfmt: 174, 177
objcopy: 118, 119
objdump: 118, 119
od: 174, 177
oomctl: 203, 205
openssl: 162, 163
openvt: 190, 191
partx: 215, 218
passwd: 129, 131
paste: 174, 177
patch: 194, 194
pathchk: 174, 177
pcprofiledump: 93, 99
pdfmom: 183, 184

Linux From Scratch - hitA 12.3-systemd-H s BHERR

291

pdfroff: 183, 184
pdftexi2dvi: 196, 196
peekfd: 142, 142
perl: 156, 157
perl5.40.1: 156, 157
perlbug: 156, 157
perldoc: 156, 157
perlivp: 156, 157
perlthanks: 156, 157
pfbtops: 183, 184
pgrep: 213, 213

pic: 183, 184
pic2graph: 183, 184
piconv: 156, 157
pidof: 213, 213
ping: 153, 154
ping6: 153, 154
pinky: 174, 177
pip3: 166

pivot_root: 215, 218
pkgconf: 117, 117
pkill: 213, 213
pl2pm: 156, 157
pldd: 93, 99

pmap: 213, 213
pod2html: 156, 157
pod2man: 156, 157
pod2texi: 196, 196
pod2text: 156, 157
pod2usage: 156, 157
podchecker: 156, 157
podselect: 156, 157
portablectl: 203, 206
post-grohtml: 183, 184
poweroff: 203, 206
pr: 174, 177
pre-grohtml: 183, 184
preconv: 183, 184
printenv: 174, 177
printf: 174, 177
prlimit: 215, 218
prove: 156, 157
prtstat: 142, 142

ps: 213, 213
psfaddtable: 190, 191
psfgettable: 190, 191
psfstriptable: 190, 191
psfxtable: 190, 191
pslog: 142, 142
pstree: 142, 142



pstree.x11: 142, 142
ptar: 156, 157
ptardiff: 156, 157
ptargrep: 156, 157
ptx: 174, 177
pwek: 129, 131
pwconv: 129, 131
pwd: 174, 177
pwdx: 213, 213
pwunconv: 129, 132
pydoc3: 166
python3: 166
ranlib: 118, 119
readelf: 118, 119
readlink: 174, 177
readprofile: 215, 218
realpath: 174, 177
reboot: 203, 206
recode-sr-latin: 143, 144
refer: 183, 184
rename: 215, 218
renice: 215, 218
reset: 138, 139
resize2fs: 220, 222
resizepart: 215, 218
resolvconf: 203, 206
resolvectl: 203, 206
rev: 215, 218
rfkill: 215, 218
rm: 174, 177
rmdir: 174, 177
rmmod: 173, 173
roff2dvi: 183, 184
roff2html: 183, 184
roff2pdf: 183, 184
roff2ps: 183, 184
roff2text: 183, 184
roff2x: 183, 184
routel: 188, 188
rtacct: 188, 189
rtcwake: 215, 218
rtmon: 188, 189
rtpr: 188, 189
rtstat: 188, 189
runcon: 174, 177
runlevel: 203, 206
runtest: 116, 116
rview: 198, 199
rvim: 198, 199
script: 215, 218

Linux From Scratch - hitA 12.3-systemd-H s BHERR

292

scriptlive: 215, 218
scriptreplay: 215, 218
sdiff: 180, 180

sed: 141, 141

seq: 174, 177
setarch: 215, 218
setcap: 127, 127
setfacl: 126, 126
setfattr: 125, 125
setfont: 190, 191
setkeycodes: 190, 191
setleds: 190, 191
setmetamode: 190, 191
setsid: 215, 218
setterm: 215, 218
setvtrgb: 190, 191
sfdisk: 215, 218

sg: 129, 132

sh: 147, 148
shalsum: 174, 177
sha224sum: 174, 177
sha256sum: 174, 177
sha384sum: 174, 177
sha512sum: 174, 177
shasum: 156, 157
showconsolefont: 190, 191
showkey: 190, 191
shred: 174, 177
shuf: 174, 177
shutdown: 203, 206
size: 118, 119
slabtop: 213, 214
sleep: 174, 177

sln: 93, 99

soelim: 183, 184
sort: 174, 177
sotruss: 93, 99
splain: 156, 157
split: 174, 177
sprof: 93, 99

ss: 188, 189

stat: 174, 177
stdbuf: 174, 177
strings: 118, 119
strip: 118, 119

stty: 174, 177

su: 129, 132
sulogin: 215, 218
sum: 174, 177
swaplabel: 215, 218



swapoff: 215, 218

swapon: 215, 218
switch_root: 215, 218

sync: 174, 177

sysctl: 213, 214

systemctl: 203, 206
systemd-ac-power: 203, 206
systemd-analyze: 203, 206
systemd-ask-password: 203, 206
systemd-cat: 203, 206
systemd-cgls: 203, 206
systemd-cgtop: 203, 206
systemd-creds: 203, 206
systemd-delta: 203, 206
systemd-detect-virt: 203, 206
systemd-dissect: 203, 206
systemd-escape: 203, 206
systemd-hwdb: 203, 206
systemd-id128: 203, 206
systemd-inhibit: 203, 206
systemd-machine-id-setup: 203, 206
systemd-mount: 203, 206
systemd-notify: 203, 206
systemd-nspawn: 203, 206
systemd-path: 203, 206
systemd-repart: 203, 206
systemd-resolve: 203, 206
systemd-run: 203, 206
systemd-socket-activate: 203, 207
systemd-sysext: 203, 207
systemd-tmpfiles: 203, 207
systemd-tty-ask-password-agent: 203, 207
systemd-umount: 203, 207
tabs: 138, 139

tac: 174, 177

tail: 174, 177

talk: 153, 154

tar: 195, 195

taskset: 215, 218

tbl: 183, 184

tc: 188, 189

tclsh: 112, 113

tclsh8.6: 112, 113

tee: 174, 177

telinit: 203, 207

telnet: 153, 154

test: 174, 177

texi2dvi: 196, 197

texi2pdf: 196, 197

texi2any: 196, 197

Linux From Scratch - hitA 12.3-systemd-H s BHERR

293

texindex: 196, 197
tfmtodit: 183, 184
tftp: 153, 154

tic: 138, 139
timedatectl: 203, 207
timeout: 174, 177
tload: 213, 214

toe: 138, 139

top: 213, 214

touch: 174, 177
tput: 138, 139

tr: 174, 178
traceroute: 153, 154
troff: 183, 184

true: 174, 178
truncate: 174, 178
tset: 138, 139

tsort: 174, 178

tty: 174, 178
tune2fs: 220, 222
tzselect: 93, 99
uclampset: 215, 219
udevadm: 203, 207
ul: 215, 219
umount: 215, 219
uname: 174, 178
unameZ26: 215, 219
uncompress: 187, 187
unexpand: 174, 178
unicode_start: 190, 191
unicode_stop: 190, 191
uniq: 174, 178
unlink: 174, 178
unlz4: 105, 105
unlzma: 103, 103
unshare: 215, 219
unxz: 103, 104
updatedb: 182, 182
uptime: 213, 214
useradd: 129, 132
userdel: 129, 132
usermod: 129, 132
users: 174, 178
utmpdump: 215, 219
uuidd: 215, 219
uuidgen: 215, 219
uuidparse: 215, 219
vdir: 174, 178

vi: 198, 200

view: 198, 200



vigr: 129, 132
vim: 198, 200
vimdiff: 198, 200
vimtutor: 198, 200
vipw: 129, 132
vmstat: 213, 214
w: 213, 214

wall: 215, 219
watch: 213, 214
wc: 174, 178
wdctl: 215, 219
whatis: 210, 212
wheel: 169
whereis: 215, 219
who: 174, 178
whoami: 174, 178
wipefs: 215, 219
x86_64: 215, 219
xargs: 182, 182
xgettext: 143, 144
xmlwf: 152, 152
xsubpp: 156, 157
xtrace: 93, 99
xxd: 198, 200

xz: 103, 104
xzcat: 103, 104
xzcmp: 103, 104
xzdec: 103, 104
xzdiff: 103, 104
xzegrep: 103, 104
xzfgrep: 103, 104
xzgrep: 103, 104
xzless: 103, 104
xzmore: 103, 104
yacc: 145, 145
yes: 174, 178
zcat: 187, 187
zcmp: 187, 187
zdiff: 187, 187
zdump: 93, 99
zegrep: 187, 187
zfgrep: 187, 187
zforce: 187, 187
zgrep: 187, 187
zic: 93, 99
zipdetails: 156, 157
zless: 187, 187
zmore: 187, 187
znew: 187, 187
zramctl: 215, 219

Linux From Scratch - hitA 12.3-systemd-H s BHERR

294

zstd: 106, 106
zstdgrep: 106, 106
zstdless: 106, 106

i3

Expat: 158, 158
1d-2.41.s0: 93, 99
libacl: 126, 126
libanl: 93, 99
libasprintf: 143, 144
libattr: 125, 125
libbfd: 118, 119
libblkid: 215, 219
libBrokenlLocale: 93, 99
libbz2: 101, 102

libc: 93, 99

libcap: 127, 127
libcheck: 179, 179
libcom_err: 220, 222
libcrypt: 128, 128
libcrypto.so: 162, 163
libctf: 118, 119
libctf-nobfd: 118, 119
libc_malloc_debug: 93, 99
libdbus-1: 208, 209
libdl: 93, 99

libe2p: 220, 222
libelf: 164, 164
libexpat: 152, 152
libexpect-5.45.4: 114, 115
libext2fs: 220, 222
libfdisk: 215, 219
libffi: 165

libfl: 111, 111
libformw: 138, 140
libg: 93, 99

libgce: 133, 137
libgcov: 133, 137
libgdbm: 150, 150
libgdbm_compat: 150, 150
libgettextlib: 143, 144
libgettextpo: 143, 144
libgettextsrc: 143, 144
libgmp: 121, 122
libgmpxx: 121, 122
libgomp: 133, 137
libgprofng: 118, 119
libhistory: 108, 108
libhwasan: 133, 137
libitm: 133, 137



Linux From Scratch - hitA 12.3-systemd-H s BHERR

libkmod: 173 libubsan: 133, 137
liblsan: 133, 137 libudev: 203, 207
libltdl: 149, 149 libutil: 93, 99
liblto_plugin: 133, 137 libuuid: 215, 219
liblz4: 105, 105 liby: 145, 145
liblzma: 103, 104 libz: 100, 100

libm: 93, 99 libzstd: 106, 106
libmagic: 107, 107 preloadable_libintl: 143, 144
libman: 210, 212

libmandb: 210, 212 s

libmcheck: 93, 99 clock

libmemusage: 93, 99 i

libmenuw: 138, 140 @EE'IZ?’Z

libmount: 215, 219 Cgé?g 2633

libmpc: 124, 124 hostname

libmpfr: 123, 123 i 208

libmvec: 93, 99 localﬁet
libncurses++w: 138, 140 te/hosts: 229
libncursesw: 138, 139 fetc/hosts:

libnsl: 93, 99 network

libnss, *- ’93, 99 /etc/hosts: 229
libopcodes: 118, 120 RLE: 226

. network

libpanelw: 138, 140 Jete/hosts: 229
libpcprofile: 93, 99 B 226 '
libpipeline: 192 dwo: 118. 119
libpkgconf: 117, 117 P- 110,

libproc-2: 213, 214

libpsx: 127, 127 Rt

libpthread: 93, 99 /boot/config-6.13.4: 243, 248
libquadmath: 133, 137 /boot/System.map-6.13.4: 243, 248
libreadline: 108, 108 /dev/*: 72

libresolv: 93, 99 Jetc/fstab: 241

librt: 93, 99 /etc/group: 75
libsframe: 118, 120 Jetc/hosts: 229
libsmartcols: 215, 219 /etc/inputrc: 237
libss: 220, 222 /etc/ld.so.conf: 98
libssl.so: 162, 163 Jetc/lfs-release: 252
libssp: 133, 137 /etc/localtime: 96
libstdbuf: 174, 178 Jetc/Isb-release: 252
libstdc++: 133, 137 Jetc/mke2fs.conf: 221
libstdct++exp: 133, 137 /etc/modprobe.d/ush.conf: 248
libstdc++fs: 133, 137 Jetc/nsswitch.conf: 96
libsubid: 129, 132 /etc/os-release: 252
libsupc++: 133, 137 /etc/passwd: 75
libsystemd: 203, 207 /etc/profile: 235
libtcl8.6.s0: 112, 113 Jetc/locale.conf: 235
libtclstub8.6.a: 112, 113 /etc/protocols: 92
libtextstyle: 143, 144 Jetc/resolv.conf: 228
libthread_db: 93, 99 Jetc/services: 92
libtsan: 133, 137 Jetc/vimrc: 199

/run/utmp: 75

295



Linux From Scratch - hitA 12.3-systemd-H s BHERR

/usr/include/asm-generic/*.h: 47, 47
Jusr/include/asm/*.h: 47, 47
Jusr/include/drm/*.h: 47, 47
Jusr/include/linux/*.h: 47, 47
Jusr/include/misc/*h: 47, 47
Jusr/include/mtd/*.h: 47, 47
Jusr/include/rdma/*.h: 47, 47
Jusr/include/scsi/*.h: 47, 47
Jusr/include/sound/*.h: 47, 47
Jusr/include/video/*.h: 47, 47
Jusr/include/xen/*.h: 47, 47
/var/log/btmp: 75
/var/log/lastlog: 75
/var/log/wtmp: 75

Jetc/shells: 237

man pages: 91, 91

Systemd HE XIZHE: 238

296



	Linux From Scratch
	目录
	序言
	前言
	本书面向的读者
	LFS 的目标架构
	阅读本书需要的背景知识
	LFS 和标准
	本书选择软件包的逻辑
	排版约定
	本书结构
	第一部分 - 引言
	第二部分 - 准备工作
	第三部分 - 构建 LFS 交叉工具链和临时工具
	第四部分 - 构建 LFS 系统
	第五部分 - 附录

	勘误和安全公告

	第 I 部分 概述
	第 1 章 概述
	1.1. 如何构建 LFS 系统
	1.2. 自上次发布以来的更新
	1.3. 更新日志
	1.4. 相关资源
	1.4.1. FAQ
	1.4.2. 邮件列表
	1.4.3. IRC
	1.4.4. 镜像站
	1.4.5. 联系信息

	1.5. 如何求助
	1.5.1. 需要提供的信息
	1.5.2. 配置脚本的问题
	1.5.3. 编译错误



	第 II 部分 准备工作
	第 2 章 准备宿主系统
	2.1. 概述
	2.2. 宿主系统需求
	2.2.1. 硬件
	2.2.2. 软件

	2.3. 分阶段构建 LFS
	2.3.1. 第 1–4 章
	2.3.2. 第 5–6 章
	2.3.3. 第 7–10 章

	2.4. 创建新的分区
	2.4.1. 其他分区问题
	2.4.1.1. 根分区
	2.4.1.2. 交换 (Swap) 分区
	2.4.1.3. Grub Bios 分区
	2.4.1.4. 常用分区


	2.5. 在分区上建立文件系统
	2.6. 设置 $LFS 环境变量和 Umask
	2.7. 挂载新的分区

	第 3 章 软件包和补丁
	3.1. 概述
	3.2. 全部软件包
	3.3. 必要的补丁

	第 4 章 最后准备工作
	4.1. 概述
	4.2. 在 LFS 文件系统中创建有限目录布局
	4.3. 添加 LFS 用户
	4.4. 配置环境
	4.5. 关于 SBU
	4.6. 关于测试套件


	第 III 部分 构建 LFS 交叉工具链和临时工具
	重要的提前阅读资料
	概述
	工具链技术说明
	关于交叉编译
	LFS 的交叉编译实现
	构建过程的其他细节

	编译过程的一般说明

	第 5 章 编译交叉工具链
	5.1. 概述
	5.2. Binutils-2.44 - 第一遍
	5.2.0. 
	5.2.1. 安装交叉工具链中的 Binutils
	5.2.2. 

	5.3. GCC-14.2.0 - 第一遍
	5.3.0. 
	5.3.1. 安装交叉工具链中的 GCC
	5.3.2. 

	5.4. Linux-6.13.4 API 头文件
	5.4.0. 
	5.4.1. 安装 Linux API 头文件
	5.4.2. Linux API 头文件的内容

	5.5. Glibc-2.41
	5.5.0. 
	5.5.1. 安装 Glibc
	5.5.2. 

	5.6. GCC-14.2.0 中的 Libstdc++
	5.6.0. 
	5.6.1. 安装目标系统的 Libstdc++
	5.6.2. 


	第 6 章 交叉编译临时工具
	6.1. 概述
	6.2. M4-1.4.19
	6.2.0. 
	6.2.1. 安装 M4
	6.2.2. 

	6.3. Ncurses-6.5
	6.3.0. 
	6.3.1. 安装 Ncurses
	6.3.2. 

	6.4. Bash-5.2.37
	6.4.0. 
	6.4.1. 安装 Bash
	6.4.2. 

	6.5. Coreutils-9.6
	6.5.0. 
	6.5.1. 安装 Coreutils
	6.5.2. 

	6.6. Diffutils-3.11
	6.6.0. 
	6.6.1. 安装 Diffutils
	6.6.2. 

	6.7. File-5.46
	6.7.0. 
	6.7.1. 安装 File
	6.7.2. 

	6.8. Findutils-4.10.0
	6.8.0. 
	6.8.1. 安装 Findutils
	6.8.2. 

	6.9. Gawk-5.3.1
	6.9.0. 
	6.9.1. 安装 Gawk
	6.9.2. 

	6.10. Grep-3.11
	6.10.0. 
	6.10.1. 安装 Grep
	6.10.2. 

	6.11. Gzip-1.13
	6.11.0. 
	6.11.1. 安装 Gzip
	6.11.2. 

	6.12. Make-4.4.1
	6.12.0. 
	6.12.1. 安装 Make
	6.12.2. 

	6.13. Patch-2.7.6
	6.13.0. 
	6.13.1. 安装 Patch
	6.13.2. 

	6.14. Sed-4.9
	6.14.0. 
	6.14.1. 安装 Sed
	6.14.2. 

	6.15. Tar-1.35
	6.15.0. 
	6.15.1. 安装 Tar
	6.15.2. 

	6.16. Xz-5.6.4
	6.16.0. 
	6.16.1. 安装 Xz
	6.16.2. 

	6.17. Binutils-2.44 - 第二遍
	6.17.0. 
	6.17.1. 安装 Binutils
	6.17.2. 

	6.18. GCC-14.2.0 - 第二遍
	6.18.0. 
	6.18.1. 安装 GCC
	6.18.2. 


	第 7 章 进入 Chroot 并构建其他临时工具
	7.1. 概述
	7.2. 改变所有者
	7.3. 准备虚拟内核文件系统
	7.3.1. 挂载和填充 /dev
	7.3.2. 挂载虚拟内核文件系统

	7.4. 进入 Chroot 环境
	7.5. 创建目录
	7.5.1. FHS 兼容性注记

	7.6. 创建必要的文件和符号链接
	7.7. Gettext-0.24
	7.7.0. 
	7.7.1. 安装 Gettext
	7.7.2. 

	7.8. Bison-3.8.2
	7.8.0. 
	7.8.1. 安装 Bison
	7.8.2. 

	7.9. Perl-5.40.1
	7.9.0. 
	7.9.1. 安装 Perl
	7.9.2. 

	7.10. Python-3.13.2
	7.10.0. 
	7.10.1. 安装 Python
	7.10.2. 

	7.11. Texinfo-7.2
	7.11.0. 
	7.11.1. 安装 Texinfo
	7.11.2. 

	7.12. Util-linux-2.40.4
	7.12.0. 
	7.12.1. 安装 Util-linux
	7.12.2. 

	7.13. 清理和备份临时系统
	7.13.1. 清理
	7.13.2. 备份
	7.13.3. 还原



	第 IV 部分 构建 LFS 系统
	第 8 章 安装基本系统软件
	8.1. 概述
	8.1.1. 关于库

	8.2. 软件包管理
	8.2.1. 升级问题
	8.2.2. 软件包管理技术
	8.2.2.1. 这都在我的脑袋里！
	8.2.2.2. 安装到独立目录
	8.2.2.3. 符号链接风格的软件包管理
	8.2.2.4. 基于时间戳的方案
	8.2.2.5. 追踪安装脚本
	8.2.2.6. 创建软件包档案
	8.2.2.7. 基于用户的软件包管理

	8.2.3. 在多个系统上部署 LFS

	8.3. Man-pages-6.12
	8.3.0. 
	8.3.1. 安装 Man-pages
	8.3.2. Man-pages 的内容

	8.4. Iana-Etc-20250123
	8.4.0. 
	8.4.1. 安装 Iana-Etc
	8.4.2. Iana-Etc 的内容

	8.5. Glibc-2.41
	8.5.0. 
	8.5.1. 安装 Glibc
	8.5.2. 配置 Glibc
	8.5.2.1. 创建 nsswitch.conf
	8.5.2.2. 添加时区数据
	8.5.2.3. 配置动态加载器

	8.5.3. Glibc 的内容

	8.6. Zlib-1.3.1
	8.6.0. 
	8.6.1. 安装 Zlib
	8.6.2. Zlib 的内容

	8.7. Bzip2-1.0.8
	8.7.0. 
	8.7.1. 安装 Bzip2
	8.7.2. Bzip2 的内容

	8.8. Xz-5.6.4
	8.8.0. 
	8.8.1. 安装 Xz
	8.8.2. Xz 的内容

	8.9. Lz4-1.10.0
	8.9.0. 
	8.9.1. 安装 Lz4
	8.9.2. Lz4 的内容

	8.10. Zstd-1.5.7
	8.10.0. 
	8.10.1. 安装 Zstd
	8.10.2. Zstd 的内容

	8.11. File-5.46
	8.11.0. 
	8.11.1. 安装 File
	8.11.2. File 的内容

	8.12. Readline-8.2.13
	8.12.0. 
	8.12.1. 安装 Readline
	8.12.2. Readline 的内容

	8.13. M4-1.4.19
	8.13.0. 
	8.13.1. 安装 M4
	8.13.2. M4 的内容

	8.14. Bc-7.0.3
	8.14.0. 
	8.14.1. 安装 Bc
	8.14.2. Bc 的内容

	8.15. Flex-2.6.4
	8.15.0. 
	8.15.1. 安装 Flex
	8.15.2. Flex 的内容

	8.16. Tcl-8.6.16
	8.16.0. 
	8.16.1. 安装 Tcl
	8.16.2. Tcl 的内容

	8.17. Expect-5.45.4
	8.17.0. 
	8.17.1. 安装 Expect
	8.17.2. Expect 的内容

	8.18. DejaGNU-1.6.3
	8.18.0. 
	8.18.1. 安装 DejaGNU
	8.18.2. DejaGNU 的内容

	8.19. Pkgconf-2.3.0
	8.19.0. 
	8.19.1. 安装 Pkgconf
	8.19.2. Pkgconf 的内容

	8.20. Binutils-2.44
	8.20.0. 
	8.20.1. 安装 Binutils
	8.20.2. Binutils 的内容

	8.21. GMP-6.3.0
	8.21.0. 
	8.21.1. 安装 GMP
	8.21.2. GMP 的内容

	8.22. MPFR-4.2.1
	8.22.0. 
	8.22.1. 安装 MPFR
	8.22.2. MPFR 的内容

	8.23. MPC-1.3.1
	8.23.0. 
	8.23.1. 安装 MPC
	8.23.2. MPC 的内容

	8.24. Attr-2.5.2
	8.24.0. 
	8.24.1. 安装 Attr
	8.24.2. Attr 的内容

	8.25. Acl-2.3.2
	8.25.0. 
	8.25.1. 安装 Acl
	8.25.2. Acl 的内容

	8.26. Libcap-2.73
	8.26.0. 
	8.26.1. 安装 Libcap
	8.26.2. Libcap 的内容

	8.27. Libxcrypt-4.4.38
	8.27.0. 
	8.27.1. 安装 Libxcrypt
	8.27.2. Libxcrypt 的内容

	8.28. Shadow-4.17.3
	8.28.0. 
	8.28.1. 安装 Shadow
	8.28.2. 配置 Shadow
	8.28.3. 设定根用户密码
	8.28.4. Shadow 的内容

	8.29. GCC-14.2.0
	8.29.0. 
	8.29.1. 安装 GCC
	8.29.2. GCC 的内容

	8.30. Ncurses-6.5
	8.30.0. 
	8.30.1. 安装 Ncurses
	8.30.2. Ncurses 的内容

	8.31. Sed-4.9
	8.31.0. 
	8.31.1. 安装 Sed
	8.31.2. Sed 的内容

	8.32. Psmisc-23.7
	8.32.0. 
	8.32.1. 安装 Psmisc
	8.32.2. Psmisc 的内容

	8.33. Gettext-0.24
	8.33.0. 
	8.33.1. 安装 Gettext
	8.33.2. Gettext 的内容

	8.34. Bison-3.8.2
	8.34.0. 
	8.34.1. 安装 Bison
	8.34.2. Bison 的内容

	8.35. Grep-3.11
	8.35.0. 
	8.35.1. 安装 Grep
	8.35.2. Grep 的内容

	8.36. Bash-5.2.37
	8.36.0. 
	8.36.1. 安装 Bash
	8.36.2. Bash 的内容

	8.37. Libtool-2.5.4
	8.37.0. 
	8.37.1. 安装 Libtool
	8.37.2. Libtool 的内容

	8.38. GDBM-1.24
	8.38.0. 
	8.38.1. 安装 GDBM
	8.38.2. GDBM 的内容

	8.39. Gperf-3.1
	8.39.0. 
	8.39.1. 安装 Gperf
	8.39.2. Gperf 的内容

	8.40. Expat-2.6.4
	8.40.0. 
	8.40.1. 安装 Expat
	8.40.2. Expat 的内容

	8.41. Inetutils-2.6
	8.41.0. 
	8.41.1. 安装 Inetutils
	8.41.2. Inetutils 的内容

	8.42. Less-668
	8.42.0. 
	8.42.1. 安装 Less
	8.42.2. Less 的内容

	8.43. Perl-5.40.1
	8.43.0. 
	8.43.1. 安装 Perl
	8.43.2. Perl 的内容

	8.44. XML::Parser-2.47
	8.44.0. 
	8.44.1. 安装 XML::Parser
	8.44.2. XML::Parser 的内容

	8.45. Intltool-0.51.0
	8.45.0. 
	8.45.1. 安装 Intltool
	8.45.2. Intltool 的内容

	8.46. Autoconf-2.72
	8.46.0. 
	8.46.1. 安装 Autoconf
	8.46.2. Autoconf 的内容

	8.47. Automake-1.17
	8.47.0. 
	8.47.1. 安装 Automake
	8.47.2. Automake 的内容

	8.48. OpenSSL-3.4.1
	8.48.0. 
	8.48.1. 安装 OpenSSL
	8.48.2. OpenSSL 的内容

	8.49. Elfutils-0.192 中的 Libelf
	8.49.0. 
	8.49.1. 安装 Libelf
	8.49.2. Libelf 的内容

	8.50. Libffi-3.4.7
	8.50.0. 
	8.50.1. 安装 Libffi
	8.50.2. Libffi 的内容

	8.51. Python-3.13.2
	8.51.0. 
	8.51.1. 安装 Python 3
	8.51.2. Python 3 的内容

	8.52. Flit-Core-3.11.0
	8.52.0. 
	8.52.1. 安装 Flit-Core
	8.52.2. Flit-Core 的内容

	8.53. Wheel-0.45.1
	8.53.0. 
	8.53.1. 安装 Wheel
	8.53.2. Wheel 的内容

	8.54. Setuptools-75.8.1
	8.54.0. 
	8.54.1. 安装 Setuptools
	8.54.2. Setuptools 的内容

	8.55. Ninja-1.12.1
	8.55.0. 
	8.55.1. 安装 Ninja
	8.55.2. Ninja 的内容

	8.56. Meson-1.7.0
	8.56.0. 
	8.56.1. 安装 Meson
	8.56.2. Meson 的内容

	8.57. Kmod-34
	8.57.0. 
	8.57.1. 安装 Kmod
	8.57.2. Kmod 的内容

	8.58. Coreutils-9.6
	8.58.0. 
	8.58.1. 安装 Coreutils
	8.58.2. Coreutils 的内容

	8.59. Check-0.15.2
	8.59.0. 
	8.59.1. 安装 Check
	8.59.2. Check 的内容

	8.60. Diffutils-3.11
	8.60.0. 
	8.60.1. 安装 Diffutils
	8.60.2. Diffutils 的内容

	8.61. Gawk-5.3.1
	8.61.0. 
	8.61.1. 安装 Gawk
	8.61.2. Gawk 的内容

	8.62. Findutils-4.10.0
	8.62.0. 
	8.62.1. 安装 Findutils
	8.62.2. Findutils 的内容

	8.63. Groff-1.23.0
	8.63.0. 
	8.63.1. 安装 Groff
	8.63.2. Groff 的内容

	8.64. GRUB-2.12
	8.64.0. 
	8.64.1. 安装 GRUB
	8.64.2. GRUB 的内容

	8.65. Gzip-1.13
	8.65.0. 
	8.65.1. 安装 Gzip
	8.65.2. Gzip 的内容

	8.66. IPRoute2-6.13.0
	8.66.0. 
	8.66.1. 安装 IPRoute2
	8.66.2. IPRoute2 的内容

	8.67. Kbd-2.7.1
	8.67.0. 
	8.67.1. 安装 Kbd
	8.67.2. Kbd 的内容

	8.68. Libpipeline-1.5.8
	8.68.0. 
	8.68.1. 安装 Libpipeline
	8.68.2. Libpipeline 的内容

	8.69. Make-4.4.1
	8.69.0. 
	8.69.1. 安装 Make
	8.69.2. Make 的内容

	8.70. Patch-2.7.6
	8.70.0. 
	8.70.1. 安装 Patch
	8.70.2. Patch 的内容

	8.71. Tar-1.35
	8.71.0. 
	8.71.1. 安装 Tar
	8.71.2. Tar 的内容

	8.72. Texinfo-7.2
	8.72.0. 
	8.72.1. 安装 Texinfo
	8.72.2. Texinfo 的内容

	8.73. Vim-9.1.1166
	8.73.0. 
	8.73.1. 安装 Vim
	8.73.2. 配置 Vim
	8.73.3. Vim 的内容

	8.74. MarkupSafe-3.0.2
	8.74.0. 
	8.74.1. 安装 MarkupSafe
	8.74.2. MarkupSafe 的内容

	8.75. Jinja2-3.1.5
	8.75.0. 
	8.75.1. 安装 Jinja2
	8.75.2. Jinja2 的内容

	8.76. Systemd-257.3
	8.76.0. 
	8.76.1. 安装 systemd
	8.76.2. systemd 的内容

	8.77. D-Bus-1.16.0
	8.77.0. 
	8.77.1. 安装 D-Bus
	8.77.2. D-Bus 的内容

	8.78. Man-DB-2.13.0
	8.78.0. 
	8.78.1. 安装 Man-DB
	8.78.2. LFS 中的非英文手册页
	8.78.3. Man-DB 的内容

	8.79. Procps-ng-4.0.5
	8.79.0. 
	8.79.1. 安装 Procps-ng
	8.79.2. Procps-ng 的内容

	8.80. Util-linux-2.40.4
	8.80.0. 
	8.80.1. 安装 Util-linux
	8.80.2. Util-linux 的内容

	8.81. E2fsprogs-1.47.2
	8.81.0. 
	8.81.1. 安装 E2fsprogs
	8.81.2. 配置 E2fsprogs
	8.81.3. E2fsprogs 的内容

	8.82. 关于调试符号
	8.83. 移除调试符号
	8.84. 清理系统

	第 9 章 系统配置
	9.1. 概述
	9.2. 一般网络配置
	9.2.1. 网络接口配置文件
	9.2.1.1. 网络设备命名
	9.2.1.2. 静态 IP 配置
	9.2.1.3. DHCP 配置

	9.2.2. 创建 /etc/resolv.conf 文件
	9.2.2.1. systemd-resolved 配置
	9.2.2.2. 静态 resolv.conf 配置

	9.2.3. 配置系统主机名
	9.2.4. 自定义 /etc/hosts 文件

	9.3. 设备和模块管理概述
	9.3.1. 历史
	9.3.2. Udev 实现
	9.3.2.1. Sysfs
	9.3.2.2. 设备节点的创建
	9.3.2.3. 模块加载
	9.3.2.4. 处理热插拔/动态设备

	9.3.3. 加载模块和创建设备时的问题
	9.3.3.1. 内核模块没有自动加载
	9.3.3.2. 内核模块没有自动加载，且 Udev 不尝试加载它
	9.3.3.3. Udev 加载了不希望的模块
	9.3.3.4. Udev 创建了错误的设备或错误的符号链接
	9.3.3.5. Udev 规则工作不可靠
	9.3.3.6. Udev 没有创建设备
	9.3.3.7. 重启后设备命名顺序随机变化

	9.3.4. 扩展阅读

	9.4. 管理设备
	9.4.1. 处理重复设备

	9.5. 配置系统时钟
	9.5.1. 网络时钟同步

	9.6. 配置 Linux 控制台
	9.7. 配置系统 Locale
	9.8. 创建 /etc/inputrc 文件
	9.9. 创建 /etc/shells 文件
	9.10. Systemd 使用和配置
	9.10.1. 基础设置
	9.10.2. 禁用引导时自动清屏
	9.10.3. 禁止将 tmpfs 挂载到 /tmp
	9.10.4. 配置文件自动创建和删除
	9.10.5. 覆盖系统服务默认行为
	9.10.6. 调试引导过程
	9.10.7. 使用 systemd 日志
	9.10.8. 处理核心转储
	9.10.9. 持续运行进程


	第 10 章 使 LFS 系统可引导
	10.1. 概述
	10.2. 创建 /etc/fstab 文件
	10.3. Linux-6.13.4
	10.3.0. 
	10.3.1. 安装内核
	10.3.2. 配置 Linux 内核模块加载顺序
	10.3.3. Linux 的内容

	10.4. 使用 GRUB 设定引导过程
	10.4.1. 概述
	10.4.2. GRUB 命名惯例
	10.4.3. 设定 GRUB 配置
	10.4.4. 创建 GRUB 配置文件


	第 11 章 收尾工作
	11.1. 收尾工作
	11.2. 增加 LFS 用户计数
	11.3. 重启系统
	11.4. 附加资源
	11.5. 开始使用新构建的 LFS
	11.5.1. 决定在新系统中做什么
	11.5.2. 在基本的 LFS 环境中工作
	11.5.2.1. 从 LFS 宿主系统中通过 chroot 进行操作
	11.5.2.2. 使用 ssh 远程工作
	11.5.2.3. 使用 LFS 系统的命令行工作




	第 V 部分 附录
	附录 A. 缩写和术语
	附录 B. 致谢
	附录 C. 依赖关系
	附录 D. LFS 授权许可
	D.1. Creative Commons License
	D.2. The MIT License


	索引

