Linux From Scratch

Version 9. 1-systemd

2020/03/01 ~FH

BI{E : Gerard Beekmans
fREHSTE : Bruce Dubbs
fm% : Douglas R. Reno
W& : DJ Lucas
HAEEER : Ml EBX



Linux From Scratch: Version 9. 1-systemd: 2020/03/01 /AR
HIfE : Gerard Beekmans, fREE#RFE : Bruce Dubbs, #H# : Douglas R. Reno, #@&: : DJ Lucas, . HAZEER : W
E|
%fﬁ%f’ﬁ © 1999-2020 Gerard Beekmans
Copyright © 1999-2020, Gerard Beekmans
All rights reserved.
AREIE JVIA T4 TAERV ATV A ITHEVET,
AREDAVAN—NVFEOITY REREIHELAZEDE MIT J12 V2 > T EI W,
Linux® I Linus Torvalds DEMEEITT,



Linux From Scratch - Version 9. 1-systemd

N
=P
725 7 vii
Lo B U Dy e vii
L . R R B e vii
T B T A N O S i B T 01 o R e e i A viii
R/ /< 1 - viii
Vo LS B e e ix
Vi, BN = 2 U D B T oo X
VI, AR D R A ottt xiv
VI, AR D R ottt XV
T =L € = PP xvi
D O I =1 = 1 At VA P Xvi
B o= o /5 1
B o= o /5 2
L. L. LRSS 2 D 0 D A E D Dy ottt ettt e e e e e 2
| 1170 RN S XD L <1 = S 2
L 3. B B B oottt 3
O S s )= B G P N7 ) 6
LS TR - 8
L B, ANl T e 8
Ll B U R D 7 D D i o o i e 10
2 TR A N Y AT I D o e 11
/28 R o= G 05 1 A 11
R £ S N A N 11
2.3, BRI T 0D LES R e 13
A DAY A G /) L -/ 13
2.0 T T A I AT D I oottt 15
2. 6. B LS D Bl ottt e 16
O DAY A e G N/ =y A NS 16
B I T I T e 18
T R o= G 05 1 A 18
R A N 19
T T A 25
A, BB R D T 27
R = G 5 A 217
4,2, SLES/1001S T A4 L N U D A ottt ettt ettt e e e 27
4.3, LFS = = DBl oottt 27
Ao, BRI Rl ittt 28
4,5, SBU I U T it e 29
4.6, T AR AT = R DU T it 30
. R R D R e 31
o S b= G /X A 31
B, 2 Y T o D T oottt e e e 31
5.3, BRI T 2N J I oo 32
D.d, BINULILIS=2.34 = L]0 ittt ettt ettt et e et e et et ettt et et e e e e e 34
5.0, GCC=9. 2.0 = IIH D ottt ettt ettt e ettt e 36
B. 6. LINUX=5. 5.8 AP AN A e e e e e e e e e e e e e e e e 39
T B 0 I oY/ A 40
5.8. GCC-9.2.0 MOHIYD HE U7z LibsStdctt oottt et et et 42
5.9, BInULILS=2.34 — 2 0 D ottt ittt e et e e e e e e e 43
5.10. GOC=9. 2.0 = 2IH D ottt ittt ettt e e e e 45
o S e < T 48
TR 054 LT o At TR 3 TR OO 49
5. 13, D dalNU =L, 6. 2 ottt ettt e e 50
T S 1 O S 51
TR o TR A ST /AP 52
5. 16, BaSh=b. 0 ottt 53
T N 0 T ) e T T/ 54
D 18, BZIP 2L, 0.8 ottt e e e e e e e 55



Linux From Scratch - Version 9. 1-systemd

R R TR 070D oV T S TR 56
R TR U 5 0 T S TR 57
R/ B O - < 58
R/ U T LD T 1S S O 59
R TR 0 G5 O 60
R S 1o i D e /1 1 61
R T 0 1 o 62
R TR O/ 5+ L B 63
A B 1 - T 64
R TR o A od 1 /20 65
A TR o o 5 T 66
RSO e 1 ) e T T 67
R B - o 68
R /R I e U 7 69
R B TR - o o e T 70
RS 7 S U O el O 010D 1 T 71
R 1o TR /S TR/ 72
B, 36, A N D ) T e 73
5. 3T, A D B 73
L B S AN 3 74
6. BRI T R T DA A D=l 75
A S = G 5/ X A 75
6.2. ARAEA =T 7 A IS AT DU e e 75
B. 3. N T I B e 76
6.4, Chro0t BRI AN D B T ittt ittt ettt et e e e e e e, 79
T T G 7 NN/ Y- Y 80
6.6. HELR T TAINET VIR YT U T DR e 80
B. 7. LINUX=5.5.8 APl N A et e e 84
0. 8. MaN—PAZES 0. 00 ittt ittt i i it e et e ettt ettt s 85
AR O € 5 0T/ 86
B. 10, T o D e 92
TR O /0 U o e P 94
TR /2 /0§ ol U T 95
TR B T G/t TR/ 97
TR U S - < 99
TR o TR = =t T Rt 100
TR TR e S 101
TR O R /208 s T 102
T TR B o I /20 103
0. 10, GMP=6. 2. 0 ittt i it it it e e ettt r ettt e e, 106
0. 20, PR R4, 0. 2 ottt it it e e et e e e ettt et e 108
TR0 B O 109
TR B S SRt 110
TR T (o /5 111
TR SN - (o S T e 112
TR TR € 0 TR/ 115
6. 26, PRE-CONTIg=0. 20, 2 ittt i it ittt e e e e et i e, 120
TR B (o B o] 3 e  J/ 121
. 28, LIDCAD 2. 3l ittt i i e e e ettt e e ettt 124
TR B4 e S 125
0. 30,  PSMISC 23, 2 ittt i i e e e ettt et ettt 126
TR B B I ¥ B e A /20 1 127
0. 32, BiSOMT3. 5. 2 ittt i i i e e ettt e et it 128
0. 33, Flex=, 6.4 ittt it ittt e et e ettt e 129
TR 7 S 0 1 o 130
TR 1 TR 7 1 ot O 131
TR TR PN 1 o 1o e S 132
TR I €11 21 U Rt 133
TR 1 TR 01T o e T 134
TR 1 TR U5q o7 /20 135
0.40. TnetUtils—l. 0.4 ittt i i it it it ettt ettt e et e 136

iv



\1\‘1\‘1\‘1\‘1\‘1\‘1\‘1\‘1\‘1\\’/@@@@@@@@@@Cﬁ@@@@@@@@@@@@Cﬁ@@@@@@@@@@@@@@@@

co 0 0 o T

© O W O

Linux From Scratch - Version 9. 1-systemd

O o s TR 1 138
B | T - Y- e 140
e O 4 o Yo ) e O 141
O NV 0T o1 ) 0B /00 1 142
S NV 0] 11 U A 143
R 1110 T S PR 144
O T o -5 1RO 146
48, ElTutils=0.178 DG HY Hi U7z 1ibell e e e e 148
S B 1 5 e TR R 149
o R0 073 NN Pl R O 150
o R o 10 4 G A 151
o B o - e U 0 153
T TR 710 o e R T A 154
o 0100 o =1 A U 155
T T 0 o =T o3 o R 160
o TR DB I 0 7 S 161
o - ot YA 162
e TR i B (a1 o U 163
S TR 0 0 i el U/ 164
LR 2 e/ 166
O S DTSt 5 168
LY /8 R U O 169
O TR/ o« el 170
B4, IPROULEZ=D. 5. 0 ittt i it it it ittt ettt ettt ettt ettt e 171
LS T 00 T /20 O 173
66. Libpipelime—l. 0. 2 ittt i i ittt it it et ettt ittt i e, 175
O - Y GG SR 176
O T = 1 o3 e R 177
B9, Man-DB=2. 0. 0 ottt e e et ettt ettt et i i e, 178
TR - ¥ e O 181
0 R = 3 0 Rl T 182
L/ Y (< /20 U 184
TIN5 =) 110 o 187
N ) 1 £ U /20 191
T 0 0o E e V= TR T R 193
T U B e U B4 U0 b o/ 15 T R 195
LA YA 3 D 0= el U TR R 200
T A A 1012 A LT e G 203
1. FE B DD A N D ) T e 203
B0, [T I U ottt e 204
B - 3 S 205
U = G /5 X P 205
2 BRI A ) N T = 7 D B ettt ettt e e e 205
R VA G e R | /0% A A Ao 1V A 208
O AN (N7 - . 211
T a7 B /) - A 212
6. LINUX T D R ottt e 213
L N B e D T < 214
8. Jete/Inputre T 71 D A AR o 215
9. Jete/shells T 7 A D A AR oo 216
SYSTEMA D R & B R ettt ettt e e e e e e e 217

O A N/ B A N = 220
B = 5 AP 220
L2 et/ TS Al T T A D A B 220
B U0 B 010D o5 T TR Rt 222
Ao GRUB 2 U 2 T = N T 2 A D B et i ettt e e e e e e e e 226
S 228
O == - S 228
D R S e = 228
B AT A D L o e e 228
<1 =<1 1S 229



Linux From Scratch - Version 9. 1-systemd

L 231
R 5 232

B o e 234

Co S =T DRI BIER o 236

R Y N e A 246
Dol U A T A T OB Y R T A Y A et e 246

D.2. MIT ZA4 A (The MIT LiCENSE) . .nutnttntit ettt et a e eieaeaeenens 249
T B U ot e e 250

vi



Linux From Scratch - Version 9. 1-systemd

574
LA

FAAY Linux IZDOWTHOEOMEST D EDI22>201% 1998 FE,S TS, Linuk TA A MY EPa—YarvyoA VA
FN—24F>52DIZFDOENRYOTTY, FUTHEEIZ Linux £0DE 2 FREBIZDWTHLZHE L5128 ) F L
776

FAIPDIEEE R I T DIEZ K DAENRHDZEDTT, ML I LiE Linuk TA AN Ea—Y3aVIZDVWTEE X
I3, TOBEDORIIBEE DT AARNIEEa—=—2arBE G LE UL, HD2EDIISEFMEL. HDEDIIMMDOE D
AKW% 2. TUTHB2EDIEFEBOHGNENRLNZDELE LU, TRENIFHEORDIZIGU T, XFXE

WCEBRBRDZETIVATLAZERHLUTCEZDITITT, BEI—NDPRICEDERDIZ, TNE2FERT LI HETZSIAHDZED
T, ULERSTHRIF—2DTFT A AMN)IEa—2a il bbd I ENREL L EWADE Lz, Linux 238854 5 LA
%T%mﬁ\ﬁNV—%4Vﬁvz%AKﬁ#ﬁ%ﬁ%ottbf%\m’“mﬁi&<%®ﬁAv FA4UITVAT A
THETBIUMIHY FHATUE, TRUITIWVDIEDTH > T, HLEIFEIZIXEENENS-DTT, TN
Linux 122> T "R LWHOEBZAPHTIE U, APDPRIZALEA»2/256, WS LHTHEEZZLRWVWL, £57
52N UAYLDFTERSZDTT,

B DT AMNIE2—YaveERUTAIELEN, ZNEVD I DIZRETEZ2E00HY) FTATL, fllxdD
TFTAANI 2=y avidEhzZEDT, TRATNE2 RTANEELVWEDTT, ZZZARELWENEE->THD
EMORBETIEAR L, AARZZBROMENLEZMLLTWET, 2O UAIZIEFRRNZECTHLNMIRS>TEZD
IE, FMTE o TREERY AT AF I 28R 0WEWVWS 28 TY, ZUTHIIHSEED Linux 2EVH LT, HODEHA%
WMEXEH2ELEDEHELEL -,

AKLIZHDHEDY AT LAZEYHT/ZO, FRRIFIARTEY—ZDI—RN62 NIV THIEE2HEL, V8
FONLF ORI r =13 LB iz U E LA, 20 5287 Linux Y AT AL, DY A5 A0 D 55 5 % 7a iRk
U, FZTRTOBNI 25D I>EDTT, YHIFKODELBRLIZENBLTHELEZN, TOTA T 7S EEbE
TTWET,

NI —IWHHEIKIEL TOBRER T VS VI T T — W RAET DR EZIEIZEHE L TS HT, RAIEHAZ L
A4 RD Linux 2V HLUZDTY, 20 Linux I&5HD LMD Linux & HARTE, +028EE2E LU+ d
WEDLBRHO>TWVWET, ZHEREEMEDHLAZEDTT, m%w%&%@%ﬁﬁfﬂ&4(f®<@@%b®%@?
F, ILIMELZDY 7 M7 EFTEEHLSTEDHEETNIE, £ o8B ULVWEDIZRZDTL LD, ZRIEROEEE L
7,

FDKD D HIEREERBREZMOD Linuk I3 2= DAL EHETEIHT, FAD Linux NOHMKITIHEZ D Z L2
<THOWTWK ZEZERUTVWET, TOEIBHNAZLAAL RD Linux Y AT L ZMED HEIX SHEDOMHRPE R 2 i
T ZEMTEDIDIRELAATTD, ISR TOTII—PV AT LAERED Linux Jilk% 5l SMIETHFOKE L
BYFET, HARIDEMZ ZH Linux From Scratch 70y =7 NEEDHEETY,

Linux From Scratch 7w 7 ZE#H 70V =27 NOHMIMETZ2EDTY, BEIATHEDY AT LAEMEET LD
L R DML TIEZ ML £, RENRTOIXEFIETLEI VAT AEY DZODOMFE L 25 FIEHTTDT, &
XANEATHWDEZEDHETAODICFIEZZZ TV ZEIFAHTY, ThIZ, A7V NOEERFHTYL H
VET, TOULAEELUTHETFIEZBEANTEDOTIED Y FHA, BLAITEIAIRICHE T Z 20 ELET,

HRZD LFS VAT AMEYBEBESLWVWOEEILRDETESI, ZLTHAZHEDY AT LAZRORERLALRY
= N A

Gerard Beekmans
gerard@l inuxfromscratch. org

=%
o 2R 555
AELZFOHAIZXIFIFIZHDIEENETHE, L<ENSTLBI3EMELUTUTFEHY 9, (BEIZHD Linuxk 24
YV HE—RUTCA VAR =NVTHIEEBCDIZ, EHUTHE B UTETCEEET Linx 2HELLED> T30, |

A7OV7 N ERETEIRKAKOMBAIZ Linuk YATANREDEISIZUTEHFELTWVWEDD, ZNEERZDDBFRE
WEFTBHIETY, LFS YATLAZEEL CANE, IEIERLOMNEHE LUKELENSEEL TWAHF2MLZ L
MWTIZET, ZHOUEREZUAZATHNE Linuxk YATLAZEHDOLELIZ/EY NADZFEELEHIZDITEZILNTEE
£

LFS OEERFEE LT, o Linux YATFTAMIKETLIZ R, YATLAZ L) BYNHIFE TSI EANEITONE
I, LFS Y AT AT B AEIEIZEBIZN ST, YATLADH L PLMHEADIERE FLTWX £,

vii



Linux From Scratch - Version 9. 1-systemd

I HIHEHIZT Y8 MR Linux Y AT ARMES SHELHIIO 6N ET, @HEO Linxk T AR a—vavz
HWBEE, <0707 504 VARN=—INTEILIZRD)ETH, 20Tl I AIfFELRENEDTT L, Z
DN—=RRS4 T (PU DI LEERL, VY —APBFALZZ 2RV EESI e UNEFA, UL UBED AL
BorUThH, ¥ 1 ADHBAITRKNTEBEDRHZ L TLES, BIZIET—2T)L (D, USB AT 1 v, HlH
ARV AFLAREDZ L2 FNENRTLEIN, T2 UT LFS RAABREDERETL LS,

HAZIA AU/ Linux Y AT LEMETLE —2DR[E LT, X2V T4 HVEY, YV—AIA—RKipbHaY
NANUTYATLARZHEETDI VWD LI, HoWD I 2HEITOIHMREAETDLIZLIZARY, X270/ v FiI&
PAEBVICEHHATEEY, MOAPFa) T4 HR—NVEBELNAF )Ny r =V 2R T 2025 OBEN B LR
BENDZETY, MOADPNY FENRSFY Ny =V REELTINALLTH, TANKRYIZIEL SHEFEI N, [
BERLUTNTODNE D NE, FARTARTNEG NS BRODITTT»N S,

Linux From Scratch O HEILX, EAMTRET, HBLLRBZVATLARHEETH LT, Linux YATL%E—D0
SEDHETOEDDRNGIX. AENSHELSNSZEDIFERVLE UNWERA,

LFS ZHETL2HHBEIEIEITINS, IRNTRAETIILIITEIERA, FEHIT, HHZEIFEDOIRRAKR
DFETY, LIS MEERORMEMO I LICE T, HRPMBEZEL TEL AL INDIFEN T ZAICEHBTEI 21X
<.

LFS " KRET S CPU 7—F T U F v —

LFS 3% & L T\wWd CPU 7—F 57 F ¥ —Iix AMD/1 > 5 ) x86 CPU (328w ) & x86 64 CPU (64¥w ) T,
Power PC ¥ ARM (ZDW\W T, AEDOFIEZ ZAMEIET 2 Z L CTHIfET 2 Z LR INTHET, Zhbom CPU ZFfH
UV AT L% RTBGEIF. ZORBIRTHSZMEZHZTHENDY FTH, FTETOT—FTI7F v —%2X—
Py NEFT B, LFS YATFAZDE DX Ubuntu, Red Hat/Fedora, SuSE ¥ M Linux Y AT AMNBETE, KA NN
64 Ew h AMD/A VTIVIZEBYATLATHo-ELTE 32 BV MY ATARMELRLSA VAN —=IVTEET,

LFS OMFIZHEWT 64 By MY AT AERHAVD 2L 32 ¥y MY AT AR HVAZHEIIANTRERREHY ¥
A, 72& XX Core i7-4790 CPU LIZHWT, 4 I 7 2o THALIZ LFS-9.1 2BV RLUTHALL A, UTFDLIR
AR ONEL /2,

T—FTFTUFv— EIRERE EIRFAX
32 pPv K 239.9 4 3.6
64 pvw K 233.2 4 4.4 GB

TN BNETY, A—N—R7z7EIZT 64 B MIEDVUEIREZITSOTE, 32 Y bDE XD RIZEH
RT 3% B ARZEITT 2% 1FREREDIZHY T, ARIZ LFS 25T LAMP H—N—=T7 71 7 —7 4 — )L 2 EH
L&HE9354, 32 8y b (PU ZHWTE+0HBRET 2 0E LIVERA, —J BLFS IZH B30 r—YDFIiZiE, ©
U RIFRELTIFIZ 4GB BAED RAM 2B EL LTW2EDEHYD FT, 2D/ LFS 25727 vy TEREICHHT A
5, 64 BV RVYATAIZBWTCELRTEZZ2B8OLET,

LFS OFMIZH>TED 1T 64 B b AT AR, THiFER] 64 EY NV ATLALEERAET, DFEVEDVAT A
X 64 B RNEFEYV2—NDAZYR—K TD2LNHZETT, HEEOIA TV ILLDZVATLAZELRTLO
Bo, ZDT7 ) r—avEEYIVRUATNIERYD FHA, —ElX 32 €y NETHY, —EiX 64 €Y NHT
T, AETIHZIDOHZEE Y R— N LU TWETA, ZOHEBIKX, FHER Linuk R—AVATAZHEET L LS LFS O
HEWNBZHKEIZEHL RS T, LFS/BLFS fREZEDHIZ, YNF I T 7V %4> LFS 7A4—7 %2 [HELTNHS
FHEWwEd, 2 http://www. linuxfromscratch. org/ thomas/multilib/index.html MHET7 IV AT EZ &N TEF
9, 2720 2T NEY 2T,

~ =ty )
AN AGIES

LFS Y AT ADOMEEEIFI U CHEMAREOTIED Y A, HIRED Unix VAT LAEHOMEBLILETT, M
FAZBILLU-YD . BHHINTHE AT Y RZELLERFTLZZENRkODONET, 7740 To L2 M)Dar—, #
NOEDFRMER, LUV RTALZRNIDEFE, LWl EIFRETEH>TOWRTNERY A, X512 Linux
DEFEY 7 b 2T % Fo5720 A4 VA= UY) T IHERE BETT,

LFS 7Y 7 Cld, BETE TOIIBAFINDEDHD I ZHHEELTVWETOT, BHELD LFS ¥ R— M7 4—F A
X, V&2 32BN AZRVONE LNERTA, TA—TAIIBOWTEARNERM@EZ 302 U6, #HEEELTL
NENWTUL LD, TO5FD5LDE LFS IZHD N ENIATD & S BiE#REZ L <FHATLZI W,

LFS Y AT LADOREFENERIZADENINT, UTFZ2FEL I 2BEIHOULET,

VI Mz T RESEDINT Y — (Software-Building-HOWTO) http://www. t1dp. org/HOWTO/Software-Building-HOWTO.
html

viii


http://www.linuxfromscratch.org/~thomas/multilib/index.html
http://www.tldp.org/HOWTO/Software-Building-HOWTO.html
http://www.tldp.org/HOWTO/Software-Building-HOWTO.html

Linux From Scratch - Version 9. 1-systemd

ZAE Linux BIZHEWT -2 ] Unix V7 M7 2EELUTA VANV T HEEZRANIZHHL TN E
T, FPOIREHIELPNAZEDTTD, VIRNITZTDOEINREASVAN=IEITD ZOIZHIY R FEARK R FEIE
IL<FEOohhTVET,

V—Zd—RBn5DA VY AN—JVAFIH A R (Beginner’s Guide to Installing from Source) http://moi.vonos.
net/linux/beginners-installing-from-source/

ZOHA R, VIR ZT2Y—AD— RPN RTEEDIZHBELRERNAFIVOHEHAMZIZERS FLHTWV
9,

LFS & RIEEAE

LFS ORERIFHIKRD Y Linux OFFEEREIIHKED K5ICLTVWET, FEREEIUTOEDTT,
POSIX. 1-2008
Filesystem Hierarchy Standard (FHS) Version 3.0
Linux Standard Base (LSB) Version 5.0 (2015)

LSB ZX SIZTD 4 >OEENSERINET, T7 (Core), 7 AZ bhw 7 (Desktop), ‘3‘/574’Aaa§
(Runtime Languages), H{&MLEE (Imaging) TY ., F/2—MNRBRFIHIZIMAT, 7—F727F ¥ —IZEHEDEK
%ﬁ%%oiﬁoGw3@7774771tw5*EaL%bf@ﬁﬁ% ATWET, LFS TIERIEICTRUEZED
W2, BT —F TV F Y —IEETH I EHELET,

l'? el
LSB OERIZH U CIFEBDDHZ HELNVTL LD, LSB 2EHETDIDIE. EV I U T
(proprietary software) A YA M= UAE&GIZ. BEREHEEZHEAZ LAY AT A EIZTHEZLSEET S
ZLEHETADOTY, LFS XY —A0—RNoETIVATATINS, EONY T —Y%FHT 5
ZA—Y—HEPZLIHIETEET, F/ LB ICTTERINTWEZ NN —VTHoTEH, A VA R—Ib
UBWERZELZZEETEET,

LFS DHESIZH /2> Tid LSB IZEA L TWVWD Z L 2iERTS5 T A (certifications tests) 227V 735 &5 IZHEE
’()'Lé EEHABETY, 772U LFS OHEPHIMIHZ /3y r =V EBMUBRTNIETEHTEEEA, TOLDREM/ Y
r—IHIZOWTIE, BBdida BLFS ICTEAFIEHZSHL TWET,

LFS 2D /Ry 5 —T T LSB BRIZKEDI D

LSB a7 : Bash, Bc, Binutils, Coreutils, Diffutils, File, Findutils, Gawk, Grep, Gzip,
M4, Man-DB, Ncurses, Procps, Psmisc, Sed, Shadow, Tar, Util-linux, Zlib

LSB FAZ hw 7t B

LSB V&A1 LAEEE: Perl

LSB [HjfRALIE : A

LSB Gtk3, LSB /'S 74w o A 72U

(FAH) -

BLFS 12t /X r—I T LSB RIS LD

LSB a7 : At, Batch (At ®—¥8), Cpio, Ed, Fcrontab, LSB-Tools, NSPR, NSS, PAM, Pax,
Sendmail (F/-l% Postfix F/zi% Exim), time

LSB ¥ A2 hw 7. Alsa, ATK, Cairo, Desktop-file-utils, Freetype, Fontconfig, Gdk-pixbuf,

Glib2, GTK+2, Icon-naming-utils, Libjpeg-turbo, Libpng, Libtiff, Libxml2,
MesaLib, Pango, Qt4, Xdg-utils, Xorg

LSB V&1 LEEE: Python, Libxml2, Libxslt

LSB [E[&RULEH ; CUPS, Cups-filters, Ghostscript, SANE
LSB Gtk3. LSB /'S5 74w A GTK+3

GRAAD)

LFS, BLFS T BHELAWNRY 5 —I T LSB EXRICKEDI D
LSB a7 : 7L

ix


http://moi.vonos.net/linux/beginners-installing-from-source/
http://moi.vonos.net/linux/beginners-installing-from-source/
http://pubs.opengroup.org/onlinepubs/9699919799/
http://refspecs.linuxfoundation.org/FHS_3.0/fhs/index.html
http://refspecs.linuxfoundation.org/lsb.shtml

Linux From Scratch - Version 9. 1-systemd

LSB FAZ hw 7 Qt4 (Qt5 MREINTWVD)
LSB TV &A1 LSik: NV

LSB [ {4 UL - BU

LSB Gtk3, LSB 2’5 74w 7 & 7L

GRAA):

ENv - %HAWSIER

%K%%bfméiﬁulﬂsﬁﬁﬁﬁ@@\%&bk%f@%ﬁﬁ%@%&?l%A%%ﬁTé:tﬁﬁoLWC&%
ENENRNY T —IBE. ST =YDl % ZHEELTOL ZDIIBELRLZEDIEN) TT, TIhoidH/NEORE#Y
BEVATLARZEVHUEST, TLTCA—F—DYEAIGU T, FVRBERYVATANLIEHEL T DL RY £9,
LFS (/N AT LB BERT Z DT ;td‘a‘) Tt A, BEIZFIBEOBRNNNY T —VUTH-oTEH, HEREDEUTEA
TWbEDEHY £, LAFITRT— . ARERNOENNY T =YV DBEARIZOWTEHATSEDTTY,

Acl

DN —I1xT7 V& AHE) A~ (Access Control Lists) 2842V —IL2EELEST, L7717 %
T4 LI MVIZHUT, SOMPHART 7 AERZ2EHETD7-OIZFHINET,

Attr
O =V T 7AW AT LA TV b EOREENE 2T 70 A% RMELET,

Autoconf

ZONVITr—=IF, UTFICRTEODBYIINVAIZ Y T R2EKT2 707502880 3, D VFARENEXL
TWbTry L — R T, V— 1:~h%§ﬁ%ﬂ&%ﬁé(wﬁmmeﬁé)t®®yzwzﬁufhfﬁ

KEDIS Ir—I DY R HEIZEENH > 581, NSy —VEHERTO 8 I1lR 520, TOEBEITANY
T=UDRBREL ) FT,
Automake

ZONNWIr—=Ii%, TVT L= BB 7715 Makefile %Eﬁi‘é‘ét&)@fﬂﬁ‘?A%?ﬂ ULET, HED
ISV —=IDEIN RHIEIZEERND 5 285681 N\ r—VEEBEE2ITO ZLIZB5720, TOGEEIIANY r—IMN
HEEL ) FT,

Bash

_®A17~9@\V1?At®4/ﬁ T —A%EHTS Bourne Y I)VERRMEL. LSB I 7 ESE AL F
9, MDYz EREITIZINEEIDIZ, —BEIZZHAINTNSE Iy, EARZLRY )VEBIZE W TOHRRMED
EONSTT,

Bc

ZDNNw =k, (EEKEE (arbitrary precision) DHAMILSFEZIRML £3, Linux HA—F IV OBEEIZHE
R F9,

Binutils

ORI —=I%, Voh—, TRy ITI5—D&58, ATV RN T7AINVEROES 7075 A%EMEL 7,
&IOS AE LFS 1282w r—V% AV (VG508 R, X512 LFS IZTRINDLUND
NV —=ITHEREL R T,

Bison

Z D8y —Ii% yace (Yet Another Compiler Compiler) ¢ GNU N—Y 3 v a ML FS, LFS I2BWTHAT
5707 A0FIZ, TNEBRELTLIEDORDY £,

Bzip2

ZDONIr =%, T 7 AINVDOER. MR () 2475 707 I 62803, ZhlE LFS Xvr—ym%<
AR (fHH) $57-0ICBETT,

Check

ORI —=TF, T TS AT DT A MN—F A (test harness) ZEMAEL £,

Coreutils

ZONRwIr=IiFk 7740V T4 L7 MY ’Eﬁﬂﬁﬁ)éb\ TEIET D72 ODFEARNZR T T T Aeiiz <L £
T, BTV ITAFANYRIAUNEDFEFIZED 77 A INEHHZEATD 2OIZBETY, F/x LFS IZHF2/%
T=IDAVANIVIZRBREERY £T,
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D-Bus

ZONNYT=VEAYE=INAVATLERELTVEY, T TV 5= avHTOBEFEREEDIITS
LDTY,

De jaGNU

IO Tr=IiF, MOTa IS8T ANTLZ 7V =LY =02 RHLET, ZHE—HRRY - LFz—-rTn
TI0eA YA M—NTEBIZETRELRY) 9,

Diffutils

CONRYT=IF, 774N T 4 LI PIHOEREZFRRETLS IO I 02 RILEYT, KT0TI 05y F%
ERTZ72OIFHEINEY, LA T —YDOEN RIZCHHING Z %2 HY) £7,

E2fsprogs

IO Ir—=UIF ext2, ext3, extd DET T ANV ATLAERMIFES > I—FT 1 V7 2RMELET, K77 1LY
AT A Linux Y R—=b92 - RNZEDTHY, +RBTAMPEHBINTNDEDTT,

Expat

C DN = DI D XML 74T S A 75 ) 2 R L £9,  XML-Parser Perl £V a—LAZhEBREL
LEd,

Expect

ORI r—=Ui, AV T RTHELNAENGER TN I LEEUT, OTOTSALDP) LY &5 TDTS
LR LE, @ERIMONSY r =Y 2T AT OICHMAL £, AETR—FHZY —IVF o — 2 ORHER
U Y ARV EEA,

File

ZDONNIr =V, FBEINZT7 7ANVOEEZHATLE2A—T0 )T 7077028 LET, oRXvr—v
IZBWT, EIVREHZIZNZRELTH2E08HY £,

Findutils

DI =%, F7ANVATAED T 7ANERETDZ IO I L2 UET, T3/ Sy r—i
T, EIREOAZ) T MNIBWTHAINTHET,

Flex

ZONVITr—VlF, TXFANANORENRE—VORBTOT I A ERTEZI—FT oV T 2EBEHEUET. ZHt
lex (ZH)fENT; lexical analyzer) 702 A0 GNU JRC9., LFS WOMDISyr—I DIz NEZHREEL L TW5
LOMRHY T,

Gawk

OV =V TFANTI TANEEETLZ IO I L2 LET, OV T A% GNU KD awk (Aho-
Weinberg-Kernighan) T4, ZHAUId v r—J12C, EINREOAZY) T MNZBWTHAHAINTWET,

Gee

ZAUE OGN av A5 —aLryayyr—ITY, IS F— (++ 3V A F—%28AET, £/ LFS
TV RLABVIV AL T8 EENTVET,

GDBM

IOV T—=IF (NI 7—BR—AI 3 =TI Y =4 7T ) 2t LU E9, LFS %S Man-DB v r—I N h
ZFHLTHET,

Gettext

ZONRY =% KRNV =Y BNEEBETD ZOIHHATI AT VT4 I1 T 7 ) BRHELE T,
Glibc

ZONTr—=I1F C 24771V TT, Linux EO7O7 5 AEINBRTNILEEIED 2N TEEEA,

GMP

ZON =V BIEER T 1 75 ) 2T 2 £ DT, LEKEER (arbitrary precision arithmetic) (2D
TOEHZEEEEGEAET, ik GCC 2NV RTDZOICHETT,

Gperf

:@Q;#—V@\#—kvb#%ﬁ%@hvv:%ﬁ%%ﬁﬁ%fuﬁiAéﬁﬁbiﬁ; Eudev B2z pE &
LTw .

X1
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Grep

IO =V 7 7ANVHNERET D IO T L E8BHUET, MDY r—II2T, EIVREOAT ) S
MIBWTHHINTNET,

Groff

IOV —VF, TFAMRUHUEBIE T 075020 < o0 E#fLET, BEELAELDOTOI 5 AL LT nan
R=VBERTI2EDEEAET,

GRUB

Z A Grand Unified Boot Loader ©¢, 7—hO—&X— U CHHETRELZEDODETE, INHEE RIMEIZE
$HEDTT,

Gzip

DOV —=Td, 7 7ANVOEREMEE () 275707502880 E3, LFS IZBWT, Nvwr—J%fif
B (RH) $25-0ICRETT,

[ana-etc

IOV —VF, AV NT—=IH =270 NINVIZETEZ T2 2EHELUET, Fv NI EREE#EYIZE
MEEDLTEHEOIZ, TNHBBETT,

Inetutils
IO Ir—=Ilk, 2y N E W ETORARNLR IO 7T AEERMEL T,
Intltool

AN =D — AT 7 A NN EBIFRN R & 85 X FH M2y — Vet UETd,
[Proute?2
DN —Iik, 1Pv4, IPv6 12X BHANER, HDIWIIIEL -2y N =28 %27 0o 028180

3, IPv6 ANDOXEAHD I eh s, IL<fHbNTEX/A232y NI —2Y—)L)Swr—3 (net-tools) (22> THEHX
NnNE L7~

Kbd

IO =%, KEMADF—KR—RIZH LU TOF—FT =T N T 7P F—KR—Ra2—FT 1) T 2L Z
T, FEWMALEOT7AY NEEMEL X,

Kmod

IOV —VF Linux H—FRINVEV 2= )V 2EHTE-2OIIBERTOT S AEEEL 9,

Less

DW=V TR AN T 7 AINERRTIERELZEMETLIEDTHY, RRPIZAZO—)V 2L LET,
7= Man-DB (ZHWT man R—Y 2R RTDHIEBIZERAHINE T,

Libcap

ZODONw i — Linux H—3IVIZTHRIH XS POSIX 1003. le BgEAND I —HY —2ElMN 5D A VA —T = — A%
FEBELET,

Libelf

elfutils B Y =27 NTIX. ELF 77 A% DWARF T—&XIZT25I5714 77 )Y =zl THET, o
V=V U TCTEELI—T VT4 —IFEHBREDTTN, 7477 VIF Linux H—F VO RIZBETHY,
TI7ANRD (HEMEMR) H—FIVEEIZTRHHINE T,

Libffi

IO —I%, I FEFIFREEBK (calling conventions) I L ToH, BEMICENZSGL NV TOTTIY
TAVE—T 2 —A%EBMUET, TOVS5L02TV0 0N TB3ZORAIIEVTIE, BEIZHLTED &S BB HM
BZoNBE3DPWENLLWVEESRHD T, HRIZAVE2—T) R—DEE. BEDBEZ RO TEOB OB
W, EFEIEEEINE T, libffi ZZ50WD OV SALTHoTH, A VE—TVE =T 75 .nh5a2 514 )b
I—RADT )W IR LET,

Libpipeline

Libpipeline X or—JF, 770w 2D/ T34 UV EZPIINOBRBIZEMETDEZ AT ) 28 LET, 2
AL Man-DB S A —INREL L TWET,

Libtool

xii
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IOV —TF GNU ONFHNRS A TS VIZHUTOYR— A2 ) I 20T, Zhid. EMREES
477V FNEREMAEDE L, BHEMEICEN . -B U GEEZERMELET, LFS X r—YDFAMNAA— b
WZBWTHELRY T,

Linux Kernel

O =T ARV —=F 4 VTV AT A" THY GNU/Linux BEEIZHIT S Linux TY,

M4

IO —=YVRNAENR TR AN 7070wy —ThY ., O T IS A EBETLIY I U THHETSZ
EMWTEET,

Make

SO T =IF, SN = VBEEERTS T U T AL ET, LS LB 2/ r—U T BIFIART
WEWTHELRY F7,

Man-DB

IO —Ul% man R—V2MRBLURRTD 70T L2 M0 9, man NV r—ITREAS AN r—U%

BHLUTW2 DX, TOANEBBEREIENT NS 2OTT, Oy r—Yid nan 7077 A% L THE
—a—o

Man-pages
ZD8r—V0d Linux OFEARMKZ man R—Y 2L 9,
Meson

IO —I%, VI MU TEHBNICEIVRTEZY 7M7Y =)V EEMELUET, Meson BHIET DX, V
TRNITHRBEELPEIN RV AT LAOREIINTEREEZ, TEXEATREOTIEIZHY) £FT,

MPC

ZDON I =V EEBEE D -ODEBERME L T, GCC N Tr—ININEBLEEL L TVET,

MPFR

IO —VI3MEKEEEA (nultiple precision) OB ZIRMAEL 3, GC Swr—InNZhz2pBELLTVWE
ERS

Ninja

IOV —Vld, MWHEE2EHRUZBELRCINV RV ATAZEELUET, SRV AEIN RV ATLABRERL 7
T7ANVEANE LT, EWREFTETEDZTERIZITD EDIZEEINTHET,

Ncurses

ORI =%, WRIKESTXFEF Y I 7R -2V ESI A 77 ) 2L ET, A=a—KREEOH—
VI 2 ERHT A AINES, LFS OOy r—ICld, 20T Wi e BnEme LTwEd,

Openssl

;0)/\/’7 VIERESALIZBE T2 EHY — T4 T ) 2L E T, Linux A—RIVRMD /Ny r—Ixf U

SRR R R T 2 EDE L THEMTTY,
Patch
ZDNWITr—=Il%, N F T7AIVDEMAIZELY, %m@774»%%£btUﬁﬁ%&btUTét@@fuﬁi

LAEELUET, NvF 770U diff 778KV ERINET, LFS Nwr—yodizid, Rz
ERELTLIEO0RHY £,

Perl
u@ﬂj7 VIE, FURALIRHAIND A A —T) X—FFE PERL 2L E9, LFS ofio/Nw r—I T
 AVARN VR T A NAL — NOEFRIZINEBRELTD2ED0RHY £7,
Pkg—config
ZONRUT—IlF, BRIZA VAN =L INETA TR —IDART—REWETEZ 07T A &L £
-é—o
Procps-NG

IO Ir—=Ik, SO ADERETS TOT I L EBRMELET, VATLAEHIZIEIDONAY T —=IUNBRELRY
¥9, /A LFS 7—hA2ZVTFhTRINZRAHALTHET,

Psmisc

xiii
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IO rr—=IF, Efrho 7o AZETIEREERRTEZ IO T LA RRMELET, VATFLAEHIZIZZDNY
T=UDRBREL ) FT,

Python 3

IO Ir—=Ik, V—Ad2—ROA[HMEOR E2EXUTHBINZA VA —T ) X—ZFEL2RMEL £7,
Readline

IOV =Yk, AYY RIA Y ETOAIREPEEERET> 7177 ) 242 L &9, Z4ud Bash H5FJH
ULTCTWET,

Sed

ZONRVITr—=VF, TFAMOHEEZ, TFANIT A A—2HWLZ R AELELET, LFS N r—Jizsir
% configure AZ V) 7 hiEx. ZOWTWINERBREE L TWVWET,

Shadow

ORI —UlF, vXaTBRFECIDNSNAT— REIZLTS IO A RREEL 9,

Systemd

IOV —d Sysvinit OREEL LT, init TOITSABREBEOTO TS ALY, YATLAEHP VAT A
HAZERUEST, EHATA AN Ea—yavizBnWTE IL<MAINTHET,

Tar

IOV —IlF, T—HA TREMEREE A IR B3 E DT LFS BESI TR TONRNY  r —IJIZTHAINTHET,
Tel

ZONRY =&Y =) a~v Y REFE (Tool Command Language) %LU 3, LFS 25 /8w r—JIZTF A b
A4 —=bMDEFIZHRELRYD 9, THEFE—EFHNRY —IVF—VDOREERFIZDOAL VA= U ET,

Texinfo

20 r—=Ii% Info R=VICFUTOARNPER LTS T 07T e gfiUE S, LFS BR5/8y r =Yoo
VA RN—IVERZIE, AV TWRIEX N E T,

Util-linux

OV T =V3BE<DI=FT VT4 TOTILRFBILET, TOPIE 77 ANV ATLARIVY =),
Ne=TFayay, AVve—YRBEEMIVES> -T2V T14BHY F7,

Vim

O =V 3T FANIT A A—%HELUET, THZEALTVDIDIE, D vi T57 4 X & DO HEBMEND
D, U EBAOERBEREZIEBTIEDENSGTT, TFAMITAAZ=IXMEANIEVFARRIZIIEZTTNS,
HELROIZT 4 2—%2FALEZNESL, FLHEAVTEHVETA,

XML: :Parser

D Ar—Ii% Expat 2 DA VR —T T —AREHT S Perl EVa—ILTT,

X7 Utils

IO =137 7 A INVOEME. ik () 2175 70776428 LT, —KUIZHWSGNDEDDOF Tl
FWEMREZEBTDI2EDTHY . KR XL 74— " LIMA 71— v bOfisk (s IZRHAINET,

Z1ib

ORI =Vl ERPREOBREZIEETLIE0T. ool AN hnE2RHLTWET,

Zstd

IO Ir—=Uk, —EDTOT T ADFML TN EME, MR () V—F 2L T, mEMRICNA
T. EfE, WHEEERO NV — RA 7 2RI £9,

AE DI

AETIH, HEDOXKLZHNTANY R T LLFIHEZT>TWE XY, I Tk Linux From Scratch 7w 2 %@ U THI

¥ d&RELHZRLET,

‘./configure - - prefix=/usr

COXRGDIFFHIHAP BRIV K, TOEEANTETFAMERLTVEY, IV Y ROFHZITD ZOHIZHD
SEGabdHY FTY,

Xiv
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BEICE-oTE, UTTREINDIANBRZ2EBITIZATTHDR2EDNHY) £T, TOHEETOKRDDIZNY 7 A
Fv¥va (HdWIEMEHE) 2RI ULTHET,

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

N ATy va (FIFMESE) OFSEAITBBITXFNEET, TILRFABEAXTFER A TXENHD L, &
MUBKREBLZDE LNABNZOFERELTIEI W,

install-info: unknown option '--dir-file=/mt/I|fs/usr/info/dir'

FOXREIFFEER 74 Y P TRINTBY, Z0VTWEITY RATOFER L U THIINDZEA Y-V 2 RLT
WEd, HBWME Jetec/ld.so.conf WO AT TFANLERTOICHEATIESEHYD 9,

Emphasis
FEORBIFIFIEFRBEKTHNTWETY, RICHEELHHANBZPRA Y NERLUET,
http://www. linuxfromscratch. org/

ZOFRFIE LFS 332 =74 WRHMBY A bADNA =) V7 %RUET, TIITE IhyY—] &Y ro—R
YA MNRENREENET,

cat > $LFS/etc/group << "ECF"
root: x: 0:
bi n: x: 1:

FORFLIFFET7 7 AIVEHEEKTIBRIIRUET, 1{7HOIY Y NE $LFS/etc/group &5 77 1 IV & ERKT
BIEERBRLUTVET, TOT77AIANEUTHIUKE EOF 2R INZETOTFAMNENINET, LEI>T
CORTITEBFZTDEEZAA TANILUET,

<REPLACED TEXT>

FORZLIFIANTETFAIZIRIIEBHLUAZEDTT, INE2ZTOEFAHNTIEOTERENZD, J¥—, R—=AF
BETHED T RNT < ZI W,

[ OPTI ONAL TEXT]
FEORZIIADUBLSTELIOA TV a Vv 2RUTVET,
passwd( 5)

FEORGEIEFY=aTNAR—=Y (man R—Y) 2ZWTHLDOTT, Hv INOHFIE man ONBTED 5N TWDE
DYy avieERLUTWET, HIxIE passwd IV RIZIF22OY=aT7IWR=IUWBHD) F£$, LFS D1 VA R—)L
W 723546, 220 =27 ) _X—k [usr/share/ man/ manl/ passwd. 1 & /usr/share/ man/ man5/ passwd. 5
WEIE SN E T, passwd(5) WS KED /usr/share/ man/ man5/ passwd. 5 #2352 2 &k L £9, man
passwd & WD AFNIR U TIE Tpasswd] LW FEIZAMTDIHRMDOY =2 T NR—INEKRINDEZEDTHY [usr/
shar e/ man/ manl/ passwd. 1 WHRRIND Z LIZBD 9, FHEDY=aT7NR—VZRZWEEIE nan 5 passwd &
WO ANZIFIBERHY T, Y=aTIR—IDPERH D75 —AEENTTOT, Filld man <TO T I L%> &
ANT B THALTT,

ANEDEK
AKEFLLTOEMH SR I NET,
B I -1ELHIC

BIERTIE LFS ML ED D ODEEFRHIZOWTHPI L E T, FAAEFOIFIZLHHMIIOVTEHPIL &
ED

£ II 8 - B RMEKD =D DE(E

BITRTIE, NS=T7o Y avoEl, Ny r—yngyro—R —KHEY =DV INf o, VAT L
ROHEfEERICOVTHIL £

XV
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B III %8 - LFSY R T LADIEEE

WINERTIX LFS Y AT ADOREMEEZIEICHPL TWEET, TITRERENYTF—=IDa VA I)IVeA VA M=),
T—=hAI) T RDOEE., H—FNVDA VA= EITFVET, HEEND Linux YATLEZXR—AL LT, fiov o
M7 2M0BIGUTEAL, TOVATAZIEL T ZENTIET, AKEOKDVIZIE, 1 VA M—=ILHED
TaTI 5 AT, HEIWVREER T 7L INVHEIOVWTOILWAERLET,

RIGHR

LFS Y AT A% WET L7200V 7 b 2T IEHAERINEFRINTVET, LS Ty or»n) ) —23h/-%

W2, BFXF 2T T4V ITARNT T4 9 I ABAHINTHWEnE ULvERTA, AHRIZTEHIAT 28 75 —I %1k
ETIEHIZHUT, ¥FaVTA T4V I ARNT T 497 ZERBRENE SN, U REEZFTDETIC http://www,
linuxfromscratch. org/1fs/errata/systemd/Z AL TL 72X\, ZUT LFS BIL REEZHEDENS, Wit d DHilC
BPWTOEHEZMAUBEMAL T ZIW,

HAGEERICDWT

"' Elzlgnnn $|§
AREilE A T F D LFS T ZIIE B 0E DTY, HAFERIZETDEREZ RTZOIIHRITEL .,

L LC&HIC

AElL LFS 7w 27 9. 1-systemd O HARZERK 20200301 T9, AV IFID LFS 7w 7 L EFEIZ DocBook % FHWTHE
HLTWET,

BAGZERDIRMEICOWVNT

HAZEM LFS 7w 271 O0SDN. jp MIZBIF DI %2213 http://1fsbookja. osdn. jp/ (2T [LESTw 7 HAZEM | OO
VML TRETZ2EDTT,

HIML 7 7 A VEX HAZEADZDIZHEEL TWBY — ZEHIZDOWT, HAWVIEENLOIYFEW (S48 Y AR) I2on
TIE EEEY A 2SR UTLSZX N,

HARZBROERKICDWT
HAGERR LFS 7w 7 04FIZ, UITFOLSIZUTIF>TWE T,

e ZFEFE LFS v ooy —Aik, LFS Y1 b~ http://www. linuxfromscratch.org/ 2B W T, Stable k& UTA
XN TWB L EEFIZ Subversion 24XV, HABREEHINTHWEY —Z (XMLY —R) PARINTHET, HA
SEMILED XML Y — AZEH SO TER L TV ET,

« XML Y —RAIl& DocBook XML DTD DERIZKESZT7 7 A NEATT, HAGEMRTIX, V—AIZERINAFREXEH
RFERXIZEZT, ABORBIZEDAERLTWET, VY—ARNIZEFENSD INSTALL 7 7 AIVIZiE, MEIZHEL
BV —IVHEHDOHMNRINTHET, ENO6DY—IVEHIEZTNRT BLFS IZTA VAN —NVTIHREBZS>THETD
T, BIRDOH D HIFBRLU T EZI W,

« HAGERIZHZ-o T, FHXIZT THDX] L UTREINTWEIXEEZHABLLTWET, HIIKFIEIZIBITS
av Y RS (PUADOPRFAWVTRINTOSER) 1. HAGEAORREIZLTVWERA, I7 Y REPHRTEHBNHE
i%f‘ﬁ?b?hé?bj‘f?b% INEHZDEDZETY, HEZEEIZEXIE. ZOMADOPFHCOHRTY =)L I A
VREBEINEINDIGENDHY . THIHAEETZEOZTEERILLTCVET,

AARERICE T 5FER

HAGERR LFS 7/7’2*5‘51‘!5@"‘ I, UTFOAICEELTL AT,

AKR=YDOHHEIZH D D12, FEXZIFROVER T THARZERER] L U THRAVWIETRTZEIZLET,

«  BR&IE Linux | BS?%%D&%B%?’J%B%&T?“%Db’Cb\%ﬂb7‘T EHDERFA, ULENRSTAYTr—IDIe®
Linux OfEAHAIZBE U THHINTWBEXD, BEDOE ﬂ}kb%@i%zﬂ? JRXZ %D ICBRE LU TV EfmREH Y F
T, HLUMER, AN HoRIRE., SWRAHRERICKZODPNGE81E. BIETHRRME,. Z8Urz2svL v BnEd,

o HAGEFIZTERAZLTCWDE AN FHEBIZOWTHNTE I ET, EIERIIESHSE O (HDWVWIEo20HRW)
FAZETY, ZOZEIZEUTIHRRELRYIZHZ TR EZIANRHZOTETMN, HRIFERLUET, H2IE Toa—9—
(user)] WO HEIRERIIESNEE2O06REEZXFT, —FH av¥a—4% (computer)] &5 HEEIL. 1§

Xvi
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WEEZDOMO S TIZESEFEEZ O RWEARHIEDOD, ESINEDITE LD BHNE HYIFENLE DY DD
HUET, ZOIDITHFERIZIZOWVTIE, KW 7 B3Hd 720, REGZVICIY RO TERELTD I &Iz TW
F9, BRUADELLFETFTERDIZIEDOVPENIDE UNERFAN, TTERNZZEZVERNET,

Xvii



Linux From Scratch - Version 9. 1-systemd

BIEE 1 LI



Linux From Scratch - Version 9. 1-systemd

FIZ FLODOIC
1.1. LFS &5 % >TE2H

LFS Y A7 A, BRIZA VA R—=LXNTWD Linux 74 ARV Ea—vay

(Debian, OpenMandriva, Fedora, openSUSE & &) ZFALUTHELTWVWIEY, ZOEEEFED Linux YATFAL (KA
R) &, LFS BEED /DI FXF AT I 082 MHTIREBEL Y FT, Tl Fary 15— Vv
H—. YINVEBETT, ULENSTEDTAAMNIEa—YarDA YA M—IVEHZIE TBI% (development)] A 7Y =
VEERL, TNODOTOT T LAEMPFHTES ISICLTELBENHY £7,

V2= —HNIZA VAN = NINTVWETAANIa—YavaHHTLIOTIEEL, McEftxhTnd
LiveCD ZFHTZHZ LTI XY,

82 wETIR, HTUKKHEET S Linux OZODNR—FT4ave 77 ANV AT LADERFEZOWTHHEL £9°,
TDNN—=F 423V EIZTCT LS YATALAZIVISIIVUA VA R=ILUET, % 3 BTl LFS HEEIIREL 2L\
=NV FIZOVWTHHLET, INo6z2X T O—RUTHEZZR I 7ANYATLANIEELET, 2 4 =I3E
HEBROEMIZOVWTARRTVWEY, ZOETIFEELFHHEZIT>THETOT, F 5 EURITEDINTEIEFERL T
FATL X,

B 5 ETRBELDNNr—V% A4 VA=V LET, INSEFEANLEEY = (V=IVFz—V) 2T
EDTHY ., 5 6 BIBVWTHRENBRY AT LAZHEETDIZOICHALEST, N r—yodIiZdE0 EHE % 5B
RELG 2 L3 BKGFEREZESDEORHD T, HIZIEI VL S5S—2 a8 IITB-DI21Xa )8 5 —RpREL

5 BETIERY—NFo—VOEIROOMESEEZRUET, TITIEFET Binutils & GCC ZMEEL 9, (EElH
DERFLUTHD WS Z &L, 2FVING20D  r—IJIBICEBELET, ) RIZC 17V TH5 Glibe
ERESELU 9. Glibe XEIEODY —INFz—VEHANTIAV AL INET, ZUTE2UMDOY —ILF = — 5
ZITOVET, OOV —NFz—FE-ICHEL~ Glibe 2V 270 %3, FNUBOE b ZIRT /S Ir—y
X2 DDY — NV Fr—2 7T T L EFAVTHEELET, LEOEEEZITNTKZIZS LFS O1 VA M—IUEXEITE X
RHRANTAARNIEa—YaVIKEFELERA, ZEUEFBIEE =2V Z MG FT,

BARNVATLDY —=NVEIPSH UV AT AZY VLU T ZOFIEIZ, PVEITOLISIZARZZM B LNER
Ao 5.2, TW—=IVF z—VOEMAER] IZTIHHNIEPL THDZ2OTERUTLZX W,

06 EIZT LFS Y AT AMNHE EA) £9, chroot Ob—h2F 0 VT3) 7075 A%RM> TR REREIZA
D LFS S—=F 4 ¥YavHADT4 L7 M) &EL—rTFa L2 VLTV a2EEHLEYT, L LFS S—F1vayv
EN—RMNN—=FT 4 Va3V e BVATLAHBEHLEUIETY, ZZEBRICEYATLAZHEERILEZEA, HEHT
IOVATALAEGTDEODIIFEDDUEXEELELUET L., ZORRTIXEZENLBETIZZRNDT chroot 2475
FiEZEY) £9, chroot 25 AV w MK, LFS HE/EEICHZ>TH SHMIFAN VAT LAERMHATES 2L TY,
N —T% AV IV TOWSEFIZIE, BEEBSDHOEXEITI ZLNTEET,

A VANV OME EIFEUTE 7T HIZTR—AVATLADOREERIT, 8 8 HIZTH—R)E& T O—F—%2FE
LEd., 9 BT LFS Y AT AMERBREZHEA T, TORICEL-OOMRERLEY., AFERTEEZIA
TEMTIUE, H-% LFS Y AT L% RETEZ eaHkEd,

FIRIL<HBEABRHIICT IERTA, SEXOFHMIIINUBOZED Ny r—YOHE SR U T 23V, NAENH
LWEESTWTE, TRUIRZICHEL THITDIETTY, EDOEIAILIE. 2 LFS 7 RRYF v —IZHhATIH
/0 ERWET,

e ~
1.2. HIRRD S DEES
UTRIZRTDIEHERNSEEINT SN\ r—ITT,
TV ST —R:

Be 2.5.3
Binutils-2. 34
Bison-3.5.2
Check-0.14.0
E2fsprogs-1.45.5
Expat-2.2.9
File-5.38



Findutils-4.7.0

Glibc-2.31
GMP-6.2.0
Grep-3.4

[PRoute2-5.5.0

Libcap-2. 31

Libelf-0.178 (from elfutils)

Libffi-3.3

Libpipeline-1.5.2

Linux-5.5.3
Make-4. 3
Man-DB-2. 9.

0

Man-pages-5. 05

Meson-0. 53.
Ncurses-6. 2
Ninja-1. 10.

1

0

Openssl-1.1.1d

Perl-5.30. 1
Python-3. 8.
Sed-4.8
Shadow-4. 8.
Systemd-244
Tc1-8.6.10
Texinfo-6.7
Tzdata-2019

1

1

C

Util-Linux-2.35.1

Vim-8.2.019
BEYIIE
Zstd-1.4.4
HIBR -

0

1.3. ZHER

A% Linux From Scratch 7w, N—Y =3y 9. 1-systemd T3, AED 6 HUEEHINTWRITIIE. &
DLW ABINTWBIXTTT, AFDIT—H 1 M2fEZRL T ZXW, http://www. linuxfromscratch. org/

mirrors.html

AR IEHTR N 5 DEHE i E2 R LB DT,

L
2020-03-01
[bdubbs]
2020-02-16
[renodr]
2020-02-14
[bdubbs]
2020-02-13
[bdubbs]

LFS-9.1 VU —2A,

systemd [ZXE L CH—RIVBERFE, hizkY

bison-3.5.2 ADT W FF— K.

ncurses-6.2 ANOT7 W I — K,

#4597 % Fix |

#4596 % Fix (

-
~o

-
~o

Linux From Scratch - Version 9. 1-systemd

Linux 5.5 (ZH1F DL IZHIGT D


http://www.linuxfromscratch.org/mirrors.html
http://www.linuxfromscratch.org/mirrors.html
http://wiki.linuxfromscratch.org/lfs/ticket/4597
http://wiki.linuxfromscratch.org/lfs/ticket/4596

Linux From Scratch - Version 9. 1-systemd

[bdubbs] - man-pages-5.05 ~"D7 v FF—1h, #4595 % Fix (2,
[bdubbs] - linux-5.5.3.tar.xz AND 7T v 75—, #4592 % Fix (2,
2020-01-27
[bdubbs] - vim-8.2.0190 ~D7T v FF—1h, #4500 12T 3E K.
[bdubbs] - binutils-2.34 ~ND7 > 77—k, #4590 % Fix 1T,
[bdubbs] - glibc-2.31 ~ADT v 75—k, #4589 % Fix 2,
[bdubbs] - linux-5.5.1 AD7w 75—, #4588 % Fix IZ,
[bdubbs] - bc-2.5.3 ADT v 77—, #4587 % Fix IZ,
[bdubbs] - iproute2-5.5.0 ND 7w FF—h, #4586 % Fix I,
[bdubbs] - util-linux 2.35.1 AD7Tw FF—h, #4560 % Fix (2,
2020-01-23
« [renodr] - systemd OR—=IMN5, HL B2 VA NI AYY REHIFR, ZhudN—Ya v 243 OREENS
HL<BZ-oTHEY, mbER2oN~zZED,
2020-01-27
[bdubbs] - ninja-1.10.0 ADY v 75—k, #4585 % Fix
[bdubbs] - check-0.14.0 ADT v 75—k, #4583 % Fix
[bdubbs] - shadow-4.8.1 ADT7w FF— 1k, #4582 % Fix
[bdubbs] - meson-0.53.1 AdD7w S5 — K, #4581 % Fix
[bdubbs] - linux-5.5 AD7 v 75—k, #4580 % Fix 12,
[bdubbs] - bison-3.5.1 AND7 v FF—h, #4579 % Fix IZ,
2020-01-19
[bdubbs] - make-4.3 ~NDTw FF— 1, #4578 % Fix IZ,
[bdubbs] - vim-8.2.0129 ~AD 7w 75— b, #4500 IZTE K.
[bdubbs] - gmp-6.2.0 ~ND 7w 75—k, #4577 % Fix 12,
[bdubbs] - sed-4.8 "D 7w FF—1b, #4576 % Fix 12,
[bdubbs] - bc-2.5.1 ~"DT v FF—h, #4575 % Fix IZ,
[bdubbs] - linux-5.4.13 AD7T v 75—, #4572 % Fix 12,
2020-01-16
[pierre] - libcap-2.31 ADYw FF—h, #4574 % Fix 12,
2020-01-13
[bdubbs] - zstd DF 1 TZVMWEY)RT A L7 VA VA R—ILIND LHIZT 5,
2020-01-12
[bdubbs] - zstd-1.4.4 BN,
2020-01-09
[bdubbs] - meson-0.53.0 ADY v 75—k, #4571 % Fix IZ,
[bdubbs] - e2fsprogs-1.45.5 ~"D7 v 75—k, #4570 % Fix 2,
[bdubbs] - grep-3.4 ~"D7 v FF5¥—1b, #4568 % Fix 17,
[bdubbs] - libpipeline-1.5.2 "7 v 75—, #4567 % Fix 12,
[bdubbs] - linux-5.4.8 ADT v 75—k, #4566 % Fix (T,

«  [pierre] - sysV RIZXUTH /etc/os-rel ease BN, BLFS (2821w r—JIZB VT IN=hELT
5H5ED0HB7-0,

SRR
o o o

(y
o

2020-01-06
[pierre] - libcap-2.30 ND7 v 75—, #4569 % Fix (Z,
2020-01-04
[pierre] - libcap-2.29 (ZHJ2MEE M4 EIE, F/2FDKGFHEGRE EH,
2020-01-01
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[bdubbs] - libcap-2.29 AD7Y v 75—k, #4564 % Fix 12,
2019-12-22

[pierre] - python3-3.8.1 ~"D 7w FF5—1h, #4564 % Fix 12,

[pierre] - file-5.38 N"D 7w 75—, #4563 % Fix IZ,

[pierre] - linux-5.4.6 ~"D7 v 75—, #4562 % Fix (Z,

[pierre] - vim-8.2.0024 AD7 v 75—k, #4500 O—¥f,
2019-12-12

[bdubbs] - libcap-2.28 ~D7 v 75—k, #4559 % Fix (Z,

[bdubbs] - bison-3.5 AND 7 FF— b, #4561 % Fix (2,

2019-12-10
[renodr] - meson IZHWTHRIE/ Sy r —IIZMEZ 5] S Z 3 R E 2 1EIE,
2019-12-05

[renodr] - systemd-244 ~AD 7Y w 75— K, #4554 % Fix 12,

[renodr] - bc-2.4.0 "7 v FF— K, #4556 % Fix 12,

[renodr] - shadow-4.8 ~NDTw 75—k, #4557 % Fix IZ,

[renodr] - linux-5.4.2 AD7 v F5F—Lb, #4558 % Fix 12,
2019-12-01

. [bdubbs] - bash IZHUTTY Y TARY —AIZXBEE/NY F 2B, F/AHOT Ifs 2—F -2V B2 5
IZRAET 08 ULNAWRBEIZE M.

[bdubbs] - vim-8.1.2361 ADT v 75—k, #4500 % Fix IZ,
[bdubbs] - meson-0.52.1 N7 v FF— K, #4555 % Fix 12,
[bdubbs] - elfutils-0.178 ~D 7w 75—, #4553 % Fix (2,
[bdubbs] - iproute2-5.4.0 ~D 7w 75— b, #4551 % Fix (2,
[bdubbs] - 1ibffi-3.3 ANDT v 75—k, #4550 % Fix IZ,
[bdubbs] - tcl-8.6.10 N7 v FF— K, #4549 % Fix 12,
[bdubbs] - man-pages-5.04 ~NDOYw 75—k, #4548 % Fix |2,
[bdubbs] - perl-5.30.1 AND7 v 75—, #4547 % Fix (2,
[bdubbs] - linux-5.4.1 ~ND7 v 75— h, #4546 % Fix |2,
[bdubbs] - bc-2.3.2 ANDT v 75—, #4545 % Fix (2,
2019-11-08

[renodr] - Linux-5.3.9 "7 v 75—k, HD Audio (hda) ZF>¥ A FALADOHELEERE, btrfs FOTFT— XY
8. RTLWIFI RI A N—FHEEOF2) 7o Vg2 E1E, #4544 % Fix 12,

2019-11-06
[renodr] - meson-0.52 & systemd-243 (ZTHET B EEMDH B EEIN — T2 EIE,
2019-11-01

[bdubbs] - linux-5.3.8 AD7 v FF— bk, #4539 % Fix 12,
[bdubbs] - bc-2.2.0 NDT v 75—, #4543 % Fix (T,
[bdubbs] - check-0.13.0 ~AD7Tw 75—k, #4540 % Fix (2,
[bdubbs] - man-db-2.9.0 ADTw FF— 1k, #4b4l % Fix IZ,
2019-10-17
[bdubbs] - attr & acl % shadow DEiIZ,
[bdubbs] - linux-5.3.6 ~AD7 v 75—, #4534 % Fix 12,
[bdubbs] - man-pages-5.03 ~OD7w FF— K, #4536 % Fix 12,
[bdubbs] - meson-0.52.0 AD 7w S5 — K, #4535 % Fix (2,
[bdubbs] - Python-3.8.0 ~"D7Y v 75—k, #4538 % Fix (T,
[bdubbs] - binutils-2.33.1 ADT7 v FF— 1k, %5% % Fix 12,
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2019-10-03

[renodr] - systemd DO /N— =3 VT BEOMEL BIESTRHEE5/5y F 52580, udev 1281337,
6wm4jlcbié)774wyxTA77/F N—=RI 7 FT—RZR—=ZADFEH, LFS IZTHREL TS
adjtime (24 % timesync DIEE., 3V hT—ZEHP R AL VRPIZETENT R Y,

2019-09-29
[bdubbs] - texinfo-6.7 "7 v FF— K, #4529 % Fix I,
[bdubbs] - e2fsprogs-1.45.4 ~ND7 v F5—1b, #4530 % Fix 12,
[bdubbs] - XML-Parser-2.46 A7 w 75—k, #4531 % Fix 2,
[bdubbs] - expat-2.2.9 ~NDT v FF—h, #4532 % Fix (2,
[bdubbs] - iproute2-5.3.0 "D 7w 77—k, #4533 % Fix IZ,

2019-09-27

[renodr] - systemd-243 ~AD Y w 75— K, #4456 % Fix 12,
2019-09-24

[pierre] - linux-5.3.1 "7 v F5— K, #4528 % Fix 12,
2019-09-14

[bdubbs] - expat-2.2.8 "7 v FFr— K, #4527 % Fix 12,
[bdubbs] - bison-3.4.2 AND7 v FF— b, #4526 % Fix (T,
[bdubbs] - linux-5.2.14 ADY v 75—k, #4522 % Fix 12,
[bdubbs] - openssl-1.1.1d ~DO7 v 75—k, #4523 % Fix (2,
[bdubbs] - sysvinit-2.96 N7 v FF—h, #4524 % Fix 12,
[bdubbs] - tzdata-2019¢ "7 v 75—, #4525 % Fix 12,
2019-09-02
[dj] - 1fs-bootscripts-20190908 ~AD 7w 75— K,
2019-09-02
[bdubbs] - linux-5.2.11 AD7 v 75—k, #4517 % Fix 12,
[bdubbs] - man-db-2.8.7 ADT v S5 — 1, #4518 % Fix (I,
[bdubbs] - meson-0.51.2 ADY v 75—k, #4519 % Fix |2,
[bdubbs] - findutils-4.7.0 ~DY v FF—1h, #4520 % Fix IZ,

« [dj] - LFS- Bootscripts 20190902 "7 W FFr—h, T—hr A2V ST RNHND LSB KFHHRE EIEIC, F/E7~
72 LSB-Tools /3w /r—INZB L CTHEHER— T % BT,

2019-09-01
[bdubbs] - LFS-9.0 YV —2=A

LHEER (BAER)

ZZIRTDIE LFS 7w 279, 1-systemd H ARZEfK (/N—3 3 220200301) OEFEFETT,

%
' Elzlinnn}i][ $|§

AEEA VI FIVD LFS Ty 2i2i320WE DTS, LFS 7Y 7HAEROZEEHBREZ R /-OICHITTWE
£
[20201234-systemd] £\ > Fgi&k, AV T FI) LFS 7w 2 SVN-systemd igkDNN— a3 VBB EZ2 =KL £

T, FIFzoIvw b 12345 LWHFEHIF, AV YFIL XML V—AT7 71 )LD Subversion HFHTTHD
VEYay (FOBBR—-Y) 2BHKLET,

A
2020-03-01
[matsuand] - LFS 9.1-systemd, F=>Ttw h 11762 )%,
2020-02-21

[matsuand] - 20200216-systemd, F >t w b 11753 ~ 11756 )i,
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[matsuand] - 20190914-systemd, F = >t v b 11660 ~ 11672 %f)ti.

1.5. 1BEHRIR

1.5.1. FAQ

LFS Y AT ADEEEERIZZ S —RAEL-Y, BlZ2HWZYD, HE2VEAEZOBEIZ2RA LGS, T THROIZ
http://www. linuxfromscratch. org/faq/ IZRINTWE ThL<F;AS5NDLEM ]| (Frequently Asked Questions; FAQ) %
ZMLUTLEX,

1.5.2. A=)V JYRk

linuxfronscratch.org ¥ —/N—Tl&, LFS BHRTOY 7 bDZDIZE<DA=) VT ) A N2 H BT
WEzF, DAV VT ANIEEBRIFEFA LI, YR—MNHOEDEHY £9, FAQ 721) TIIFIEMARR
WEBLRMPSHBEIL, ROFLUTA—Y VIV ANEREBETDIUATOY A M2 UTLSZIW,  http://www.
linuxfromscratch. org/search. html

BT, BRED . T—H A TOEESEF A B L Tl http://www. linuxfromscratch. org/mail. html % %8
LTL X0,

1.5.3. IRC

LFS I3a2a=514DAYNN=DOHFIZF, 1 V¥ —%v M) L —F¥% v b (Internet Relay Chat; IRC) (Z&BHK—h
ERFOoTCWEELVET, TR UTEMZZEITHEIE. FAQ A=) V7D 2 MIEIROBERMPE ANV E
IMEMBITHERLTLZIXY, IRC X irc.freenode. net IZBWT, F¥ %)% tLFS-support (2K DAL TV ZE
7,

1.5.4. X5—H%1 b

LFS 7BV NEMHHIZI I —HA "DV E9, IhH2fHRAEY =79 A MRS r—Ynxy v
O— RPEDHEFICFIATEET, UFOYA MIEVIT—F A bOBFREZMAL TS ZIW,  http://www,

linuxfromscratch. org/mirrors. html

1.5.5. EiE%

BRIPIAY ME (RITRUZ) A=V YT ) A REFEHLTIZIN,

1.6. NIV

AREIZH D EEDOT TRIEDSTRE U A Y R E FNAEE1E http://www. linuxfromscratch. org/faq/#general fag
W23 FAQ OR—=TVZ2ERLTL 72X, BREADOREZEPRINTWEINE LNERTA, ZTIICEEIRINTVE
Mo, MEORGHRS % RO T EZXN, "INV a—FT44 V7L UTUTORY "BREHE»E ULNEFA,

http://www. linuxfromscratch. org/hints/downloads/files/errors. txt

FAQ TIXRIEMRIENTERWNEES., A—1) Y27 A http://www. linuxfromscratch. org/search.html ##Z=EL T~
T,

FaDY A MIEA=) YT ZARRF ¥y bEELTOWEREEMLEZITS LFS I3 2=7s28HY 9, GEZ
1.5, MERE) 22U T EZIY, ) BLFHABZ KO ZTEMZTHSDTTA, ZWTHWOERIE FAQ XA -1 V7T
) ARNEFARTANEBGIZEZINDNDEDIEN) T, LB THRLAVPRABOLEL2BMETED LS, HOBRE
DEBEIXZTHE TR T D EDICUTLKAZIY, T UTHELK LT, B2IEFE > ERBRRRIZHT 2 R— M2 FE
A>TV ZIENTELZNLTYT, W OHHFARTEMPIZEST, BIHVWEGOEELIGEK. UATFIRT LI ITHIR
EREFERLU T ZIN,

1.6.1. HFecEIE

MERFAE U WEDLE 2 T28541001F, U FIORTEANRERE GOTIEIN,
BHWD LFS TworDNN—Tay, (KREOEHEG 9.1-systemd)
LFS BSIZHW/AZA AN Linuk OF 4 ARV Ea—YarvezonN—vay,
BANY AT LB 2B A7) T NOHIIFER,
RIEMNFE U 2N r =T /23R ENDFE Y D F 72 13,


http://wiki.linuxfromscratch.org/lfs/changeset/11660
http://wiki.linuxfromscratch.org/lfs/changeset/11672
http://www.linuxfromscratch.org/faq/
http://www.linuxfromscratch.org/search.html
http://www.linuxfromscratch.org/search.html
http://www.linuxfromscratch.org/mail.html
http://www.linuxfromscratch.org/mirrors.html
http://www.linuxfromscratch.org/mirrors.html
http://www.linuxfromscratch.org/faq/#generalfaq
http://www.linuxfromscratch.org/hints/downloads/files/errors.txt
http://www.linuxfromscratch.org/search.html
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ML R/ T — Ay —IYMRPUN T B FEHI R R,
AFEEBDIEEL T, B L THRODON R,

"P G
AREDEXEFMEZEBL T2 LTE, BAVPBFEOLAVDITEDY FEA , DFEHL IS LFS
AR BRI £ > THES NS LD TY, ABOFHLERELPY HEERICHPLTIEI, 25
THIEHEOTHIN, FEENSEBRY £,

1.6.2. Configure R4 Y 7 NDRE&E

configure A7 1) 7 N DFEFFRHZA NRTENFEE U /2FEIX config.log 77 1 IVEEZRLUTATL EZIWN,
configure A2V 7 MDFEFHIZ, HHREEIZERINADZNIT T =B, D7 74 IMIHAINTHEnE L ETA,
MEEEITOBITIE 4 TD T2RLTSEI W,

1.6.3. OV/\AI)ILEFDEE

VN IVRHZRTEN A U 25 EIE. mREEADOH 1L & EI1Z, XD T7 7 A IVONEE MERRORO LR £
94, configure A7) 7 h& make A7 Y ROFEFTIZL > THRBEHEICH I NDERIZEETT, MoSbEOEIC
Ik, HAOXINDZ TR TOERE RTHEIEZDY FEAD, BHETIERIEITIITEDTSZIV, PUFITRT DI make
A Y ROFEFRICH I NS EREZ T H LU TALHITT,

gcc - DALI ASPATH=\"/mt /| fs/usr/share/locale:.\"

- DLOCALEDI R=\ "/ mt /| f s/ usr/share/l ocal e\ "
-DLIBDIR=\"/mt /I fs/usr/lib\"

- DI NCLUDEDI R=\ "/ mt /| f s/ usr/include\" -DHAVE CONFIG H -1. -1
-g -2 -c getoptl.c

gcc -g -2 -static -o nake ar.o arscan.o conmands.o dir.o
expand.o file.o function.o getopt.o inplicit.o job.o main.o
m sc.o read.o renake.o rule.o signane.o variable.o vpath.o
default.o renmpte-stub.o version.o optl.o

-lutil job.o: In function “load _too_high':

/1 fs/tnmp/ make-3.79.1/job.c: 1565: undefined reference

to " getl oadavg

collect2: |Id returned 1 exit status

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

make[ 2] : Leaving directory “/Ifs/tnp/ make-3.79.1'

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

nmake[ 1] : Leaving directory “/Ifs/tnp/ make-3.79. 1

make: *** Jall-recursive-anm Error 2

ZWTOWDSIE, ED XS BIGEITKRDY) DBATUNRU TS NEEA,

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

Ml Z Rk DI D EV ITA TR BHRTY, TABRERZITTIE HALPBATLWRERE B o] 2233 h-oT
O [ REAN VKR E B S72] OPBDPEBRONETY,  LEITRUAZDIE, +o8FHERHELUTHIREITHS Z
LEFIRLAZBDTHY, FEINLZAVY RPEETILZIT — AV —INHRIIBAEFE B> THET,

A vA—3v b EIZ, MOEhE2TD HFEZ2RUZEBN/ZXENH Y £9, http://catb.org/“esr/faqs/smart-
questions.html ZOXETEIZRINDIHAEBERL Y F2SBEIZU T, KVHERIZEIENEOLND IDDLDNITTLEI N,


http://catb.org/~esr/faqs/smart-questions.html
http://catb.org/~esr/faqs/smart-questions.html
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H2E KA NV AT LD
2.1. lETL®IC

ZDETIE LFS Y AT ADOREEIZRE L REFARNY —IVEHKERL., BDEIZSUTA Y AR =L UES, LT LFS
VATLEA VAN —NTENN=FT sV aveEELET, N—To¥avEERULTI TNV AT LARREL - LT,
eV NLUET,

2.2. RAMNI AT LEH

RARNY AT LA TRIZRTY I NI T BBETHYD, TNTHNICRINTOWDIN=TVa VETHDIBENHY
F9, BEOD Linux T4 AM)Ca—YavzHHTIRL, HFVMBEIEESZNET T, TAAMNIEa—
TVavitEoTR, VI MIZTOANY X =T 7 AINEEEZHNRNY r—V L UTHREL TR ED03% 4 HD) £9, #Hlx
X TN r—IU4%>-devel] THot) [ XwIr—I%>-dev] EWVWo~EETY, BFEOODTFTs AN EEa—Yaryi
FDEDBEREDLSFZ2 LU TWDIEEIR. TNOEA VAN —ILLTLKZI N,

BRI —IIZC, RUTWANA=Va v HEEDTEEETINE LNEEAN, TAMNMIMTOTWEREA,

Bash-3.2 (/bin/sh #% bash (ZWTBYVRY W IZV VI EZEFIN—RY VI THEIRBRENHD T, )
Binutils-2.25 (2.34 LEDN—=YaViE, FARLTWARWZOEEOL EEA, )

Bison-2.7 (/usr/bin/yacc A% bison AV >V ZH, bison #FETTBEEODAZY) TRTHEIBENHY T, )
Bzip2-1.0.4

Coreutils-6.9

Diffutils-2.8.1

Findutils-4.2.31

Gawk-4.0.1 (/usr/bin/awk 2% gawk "DV VI THDIHERHY £, )

GCC-5.2 & C++ V84 S5 THhd gtt (9.2.0 LEON—=Vavid, FARLTWEWEZDSEOLEEA, )
Glibe-2.11 (2.31 L EDON=Ya vk, TARLTOWARVWZOEEOL EEA, )

Grep-2.5. 1a

Gzip-1.3.12

Linux Kernel-3.2

H—=FNDN—=TVa v eBELTHNDIDIE, % 6 =IZT glibc 2NV RTIBIIN-TVavEEETEINLTH
V. BEREEOEDIZRS 2HTT, AL udev IZBWTERHIEIZARY FT,

RARNYATLADH—FINNN=T a8 3.2 T HWEGEIEX, ZIIWORUASZHIZEERTE—RIVICESZ D
ZEMBETT, NZEBETDIIE2DODHERHYD £9, BHFEVOD Linux YATFLDRY X =4 3.2 BLED
N=T3YDN=FNVERFELTENEHNLE L TY, FELTONE The AV A—LEY, BLTH
MBEWVIGER, Ho-e L TETNEA VAR =NV UELKBWGE, =3V 2ZHETIV AV TIHERDY F
T H—RNDAVINLIE GRARNYATAN GRUB 2FHLTWVW2LLT) 7— MO —X—DFKEHIEIZOWVTIE
B8 E AL TIZIW,

M4-1.4.10

Make-4. 0

Patch-2.5.4

Perl-5.8.8

Python-3.4

Sed-4.1.5

Tar-1. 22

Texinfo-4.7

Xz-5.0.0

1 ECEE|

ETRUTWEYVYARYY ) v oiE, REOHHZBEL T LFS 2METI2OIIHBELRE5EDTY, ¥
VRV 2ROV 7 vy (FlZIE dash X mawk) ZIEURLUTWREETE S E<EHETINE
LETA, ULHLLENSIZHUT LFS BEF—LAIFT AN 2o TOVERA LS R— MR E LTV EYE
Ao TOXDEIRBIT U TIREETFIEOZEENSKRIEL Y KED/SY 7 —JIZ0 U TIREMD /Sy F %25
THENE LNFEFA,
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BARNVATAZ, EOV I NI T7OFEYRN=Ta VBN VA R=INTOENE DN, £/ 831 N EY]
WZIFAZMEI ML, UTFOAZ ) TR 2EFUTHRTLIIENTEET,

cat > version-check.sh << "EOF"

#! / bi n/ bash

# Sinple script to list version nunbers of critical devel opnment tools
export LC ALL=C

bash --version | head -nl1 | cut -d" " -f2-4

MYSH=$(readl i nk -f /bin/sh)

echo "/bin/sh -> $MYSH'

echo $MYSH | grep -qgq bash || echo "ERROR /bin/sh does not point to bash"
unset MYSH

echo -n "Binutils: "; Id --version | head -nl1 | cut -d" " -f3-

bi son --version | head -nl

if [ -h /usr/bin/yacc ]; then
echo "/usr/bin/yacc -> “readlink -f /usr/bin/yacc ";
elif [ -x /usr/bin/yacc ]; then
echo yacc is “/usr/bin/yacc --version | head -nl’
el se
echo "yacc not found"
fi

bzi p2 --version 2>&1 < /dev/null | head -n1 | cut -d" " -f1,6-
echo -n "Coreutils: "; chown --version | head -n1 | cut -d")" -f2
diff --version | head -nl

find --version | head -nl

gawk --version | head -nl

if [ -h /usr/bin/fawk ]; then
echo "/usr/bin/awk -> “readlink -f /usr/bin/awk ";
elif [ -x /fusr/bin/fawk ]; then
echo awk is “/usr/bin/awk --version | head -nl
el se
echo "awk not found"
fi
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gcc --version | head -nl
g++ --version | head -nl
ldd --version | head -n1 | cut -d" " -f2- # glibc version
grep --version | head -nl
gzip --version | head -nl
cat /proc/version
md --version | head -nl
make --version | head -nl
patch --version | head -nl
echo Perl “perl -V:version
pyt hon3 --version
sed --version | head -nl
tar --version | head -nl
makei nfo --version | head -nl # texinfo version
Xz --version | head -nl
echo "int main(){}' > dumy.c && g++ -0 dummy dumy.c
if [ -x dunmy ]
t hen echo "g++ conpil ation OK";
el se echo "g++ conpilation failed"; fi

rm-f dummy.c dummy
EOF

bash ver si on-check. sh

2. 3. W%&“*t@Lm¢%ﬁ

LFS 3—EBIZIART2HETLIEDL U THHZIT>TVWET, DFVEERFIIVATLRZY Y Y NI VTEH L
ﬁﬁ%bf%iﬁﬁ/ EEZE, VATAEREEILIEEE IR VETALESTWEDLITITIEDY TR A,
LFS HEsE %2 R L FHEIT A EAITIE. COBRBMNLZONIS U T, BEDFEEXEFHETS ZeABEL L) 9,

2.3.1. B8 1 E~5F 4 &=
INODETIFHAANYATAETEEZITVET, FEZ2HEATABRIZEIUTIZERELET,

2AMIPIEIZ BT root T —H—I1Z X D FETTBEETIE LFS BESKOBENNKRETT, X512 NIEroot1—
F—IZHWT ZEINTWARITHNI i& DEFA,

2.3.2. 5 5 =&
/mnt/Ifs N—=F 4 avBIT Y MINTWVWEZENBETT,
5 BmIIBITIMHEITANT, a—H— Ifs TEVEMEITDIEVHBETT, H 5 BB DMBOFEMATIZIX
su - Ifs 2475 2 &R ETT,
5.3. T&MMZR IV IS VFIE] \RTHBRIIMEO CTEHETT, v Tr—IDA VAN —IHEEIIDLTERERDLW

BMRBHo 36K, EREX%EZITo 72 tarball R ZDEMAT AL 27 M) 2W0o-AMEL, BEREBUEEEZPVEL
TLEXWY,

2.3.3. 55 6 E~5FH 8 F
/mnt/1fs N—F 4 vavnyo vy hINTnWdZ 2:753‘%%’6‘75"

«  chroot BRIEIZ Ao7/-BIZI%, BRIEZE LFS 2% root 2—H—IZBWVWTHEINTWVWBEIRHELRHY £T, TS T
LFS Z2EUIfENFE A,

s AR T FANTVATLANIY T Y NINTWDIHBENRHY £9, ZHiE chroot IREADBATHIZIZENT, FARD
AR 2 EETDH I TEHLUET, root 2—H—242->57T 6.2.2. [/dev DYV MEeEM] & 6.2.3. K
M=V T 7ANYATADI I Y N ZETTEIZRERDY £,

2.4, FILW/IN—F 4> avDERK

EDEIBARV—F 4 VIV ATATEHERIUI ENE zi?# RKYATLTEA VA N—INVERIIERHD/IS—F1
TavEHWSIZEIZUET, LFS YATFAZREEL T I, FHEAREREDS=—F 2 avhr, Hd0IF/N—F 1
vaymbfw@m%wéﬂ—%4vayabfi&bfﬂ%?é LIZUET,
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BRNRDY AT ATHNIE 10 BB BREDT 4 AV BEVRHNETHTT., IHETFHNUENRNY Tr—I%Y —2ZDINE
WZHAT, 22 TAVISAIEEZRZITO TS ZENTEEY, UMAULEELRVATAELUT LFS 2 ESTLIH6, X
SIZV I MNIZTE2AVARN—NTBEILIZRBIITHEDT, XLRDZBEENKREL R FET, 30 B IFEDNN—F~«
vavhabhiE, BMEL TV I 2EXTCHLIOBEETLLED, IFS YATAZDEONETNETOAE#EHT DD
FTIEHY FHA, ZHNETORERIITABRTVERTVEBOZOIIBELRZEDTHY, F/- LFS DO5EREITHRE
EBMUTHL EZDDOEDTT, Nur—I%2A4VAR=UABIXTVRIT VEKIZEBINETH, 22/ I)Loix
%< DM EFHAL 7,

IV NI BNTFRB T VYA LT 72 AAEY (Random Access Memory; RAM) ZFEMET X B LIXEY FHAD
T, AU (swap) fHEZ /=T 1> a v ULTHRITDZONEETYT, I OMEEBAIIFABHEMENT—X 2832
ETCT, TIZTA 7R T ANEI D Z<DAEY) 2HERTEIDEDITH—FVDBHIELET, swap N—F 13V
. LFS Y AT ADEDERA NV AT LADED2EETHZLETIET, TOHARFLON=FT 1> avz2Edik
HixhY FHA,

FAATDIN—TF ¢ ¥ avERKE cfdisk av Y R fdisk av Y R2{F->THVWES, avY RISV ATVay
WS —=TF 4 Y avaERTEIN-RT A% 2BELET., HRETI74~3) =T+ A2 THNIL [ dev/sda &
WoZEDIZHRY EY, FUT Link 214574 7 8—=F4vave, BELS swap S—FavavzeEgLEds, 7
0275 ADFMAFEZOOTARPETHIIE cfdisk(8) *® fdisk(8) &ML TLEXW,

‘p’ HEE
EREOHRTHNEHDON—FT 14 ¥ a VERELWEETTS, &HD LFS YAF AL, Y7 hox7 RAID 7

L—x, LW @A) 2a—A2HHTEZIENTEET, AZFLINSEZFEHRTSITIE initranfs NBETH
D, BERRNEYIZTT, I30o28—F ¥ avEEF, LFS ¥ ICEsEOL A,

UL ERUAENS—=T 4 ¥ avD4RizHATENTLEIY, BlzE sdas R E, ) KETIRIDNA—F v ayv
% LFS =54 2ay e UTHHLTWEET, £/ swap N—T7 4 ¥ I VOLRTEENRVTLEIN, INHD%4
milk., B2 T3 Jetc/fstab 7 7 A IVIZEHIRTE2DIZnTEL R £9,

2.4.1. "—=F 4> avVICAYT2EDMOBEE

LFS A=V Y YA NMITNHA—F Y aVIlET2EAERsEOR 2 I<EIET, ZHIIMEAADBIEKIZE & DD
TEHKNBREDTT, BETAAMNIC2—=YaVRNEHL TS T IANIDIN=FT v arvH A AL ERIE /20T
WEATY TNR—=F 4 a VvE/INERTEHELZ ET, TORIA THOBRBETRTOY A X&2E )L TT\ET, Z
DEDBYA XEFET LFS TEHRETIEDYD A, TOEHTVSOD2HD EFT, ZTOLDIZLTLED &, BHOD
TAARN)E2—Y 3 VOB ARY LFS FEERFIC, FMI2Z2RE, BEIPLIKLKAY ET, NXv o7y TERDEIC
EHHRRMZEL, 77 ANV ATABIZTREY R 7 7 A IVELEZ LA T/20, REIBT AV HEEZREITF
£

2411, Jb—bRX=F 42 3aY

V=t =Fo¥ay (INn% Jroot T4 L Z MY EERERUANTLSAEIW) X 10 B L, CARVATAT
HOoTERZYURBRELIATLED, THNETHIUX LFS FEEE, £/2 BIFS IZBWTEBZLL+HRIZTTY, FHEBRWY
WCHEBUS—T 10> avaBII52LTCH, ZNETOY A RIRETT,

2.4.1.2. Ry TNR—=F14 3V

BMEOTt AM)Ca—Yavid, ZOTWEATY IN—F 0 v avzABIMNCERLET, —RIZATY FI8—
TA4YaryOYA RiE, Y RAM YA XD fEORREETDEIIENHEREINTHET, ULIArULENETOREIXIZE
AEBEH) FRA, TAATVEERRESNTWDEARS, ATV TIRN=F 4 varvDEEZ 2B BEICHA TSN,
TAAT AT TNENEITRET DN EMRL TATLZIWN,

AT TFFELWIETEDY A, —fRIZATY TIRHELTHEINEDINE. T AT 72 ADORTX 3
SV REFREIZVATANED IS IIKIRT 2N RTANION) £9, #HXIEX B <50VWO7 71V eHETBEE
WO MR IV Y REFTEZITHOTAT, ATY THRBEDINEINERHRTLIIEHNEETT, ATV IR E@EIZ
KT B LS THhNIE, RAMZERT DM T,

2.4.1.3. Grub NA A AN—F 443V

GUID /8—F ¢ ¥ a>5—7J) (GUID Partition Table; GPT) 2B WTT— T A AY ZX—F 4 a=v T UrLE
A, IMB FBREDNIBZN—=F742avEERUTBEBERNHYET, ZON—FT4YaViE7+r—Iv bINTESH
. T—=bhO—F—DA VA R=)bFIZ GRUB IZX>THIHINET, BEHIDON—FT4¥avik fdisk 27285
&121% 'BIOS Boot” 2 &MNITEMNFET, F gdisk ZHVAEEEIXEF2 WS O— REVEZLNFE T,
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" /f §B
Grub NA A AN—F 4> aviF BI0S BNV AT A%E T— G B3EODIZHNTWE RIA T EIZHhdHERD
DET, ZHEFBTLE LFS V—M—F 102 avRlhdRIATLRE—THI2DITTIEHIY FFA, VA
FTAEDORTIA TEITRTONN—=FT 4 avF—TINEA THRE—-Thd LIFRY A, Grub N1 A A/8—
FTA4YaAVIZRHULTROLND ZLE, T—hT A AIZDON=F 42 av&A T UTREIIRS I L TT,

2.4.1.4, ERLN—FT4 3y

ZOMIZE, BEDODRNS—F 42 a3 EONRNOnHY ET, ULMAUTAAZLA T NE2E)HDBIZIE
ZZTBLBEXHY £, UTITRTDIEFLRHATIEDY) FEAN, —DOHLZL LU TRTEDTT,

/boot - fERT 2 Z AR HBINE S, H—FNPT— MNERZIINT D 7-DIZFHTZ/8—F 1> 3 v TT,
REOKREIBT A A7DEE. 77— MNEICHENRETEZZERHZOT, IhzEET 512k, —DHDODT 1 A7 R
A TOYEMNZ —BRAID/S—F 1 Va2 EBVDET, N—FT¥aryy¥o( X% 100B &FEZNTHHTT,

/home - fERT 2 Z & ma< R INEST, EHROTFA AMNIEa—Y 3 v LFS OT. v—ATF«4 L2 U B
FUOA—HF—[HEOBREELETEZIENTIXET, N—FT4varvI A RF HEIBRERIPWEZILIZRY) XY
M. FHATRER T 4 AV BREIKFELU T,

Jusr - Just T4 LI MY EJINS—=F 4 av UTERITEDIK, —fKIZIET Y2547~ (thin client) [l
Y—N—=F A AT VAT =T AT = aVIETITLNET, ¥l LFS TEBEIY FFA, 5 6B <S5VDHE
Z2hNE. 20TV oOT7T TN = avEA VAN =ITEDIZFSBREDOTL LD,

Jopt - ZDF 1 L2 hVIX BLFS ¥ IZBWT, Gnome % KDE X WorERBZNSNYIF—Y% W DEAL VA NI
FTOBRICIERINE T, Just T L7 MYBAZA VA= TIEETT, N2 X—FT1>arveddib,
—HEEIZIE 5 ~ 10 GB FREEAEMTL & D,

/tmp - /tmp T4 L2 MNYZHINSA—F v avedboidmifguwEta, ~FLY Y2547~ (thin
client) TIXERTT, HNA—FT12arved2HEETHo>TE, BBREHINIEZTHHTT,

Jusr/src - ZDONX—F 4> avix LFS O3 r—IY —2%INAEL LFS IV RTRRICTHHETI ED L UL TERIC
FHATAZZIEMNTXEd., X512 BLFS Xur—IV—2%2IALEIN R B35 LTERATETY., 30~50G68
SHEVWDEENINIE. +FRBEEDTT,

T— M MEIZHBNIZS =T Y avEIT Y RNUEWEAIE Jete/fstab 77 AIMITERELET, N—FT1Tav
DFEFFEIZDODWTIL 8.2, [/ete/fstab 77 A INDHERK] THAL TWET,

2.5. 774N RTLDERK

BON—T 4 Y aVPEEFTEZDTT 7AIVY AT LEEY £9, LFS TIX Linux #—F A TE85LD
EOBRTT7TANVATLAEZHACEDTEHMNEYA, HZROEENZEDE LT ext3 & extd BHVET, 771
WYATLEEDEDIZTE2NIHEMAGETIEBRL, BT 77 IVOUEERA—F 1V a3 VA1 ZZEERIFEL T,
BZIELTDEB Y TY,

ext2
HEPINBEDIS—F 423 T, /boot ODEDIZHEDHEHRINBZNS—FT 4V a IR UTHELTET,
ext3

ext2 DR THY Iy —F N2 EAET, ZOVYy—FIElE REOY Yy NI VKR EIZ, N=F14av
REDETIZHCONET, NHANR T 7NV ATALAEULUTHWS ZENTIET,
extd

N—=F 4 vavRRA4TLUTHONS ext ROBIF/N—V 3 VT, HrELBfer UT. 5/ BEMAMDR A LA
2Tt KBEEZ7 74 (16 TB) OAEKMM, WEMEREDOWELMA SN TNET,

ZOMDOT7 7 AN AT A E LT, FAT32, NTFS, ReiserFS, JFS, XFS 2 ¥AHh Y. TNZNICEEOBMIZG L TTE

AXINTWET, 771NV AT LADOEMIZOWTIE http://en.wikipedia. org/wiki/Comparison of file systems %
ZIBLTLEZI D,

LFS TNV —R 77 ANV AT A (/) £UT extd ZAHAVEZEDELUEY, LFS ADONS—F 43 a LT ext4
T7AINVYATAEBERTDZODIZULTOIYY REETLUET,

‘m(fs -v -t ext4 /dev/ <xxx>

BEIZFIE LTS swap N—T 1 Y a v EHWS Z LIZUAGEIE I bEEZT O HEEXHY FHA, HLWL
swap S—T 1 ¥ avEERLAEEIE. UFOIX Y REEGFUTHLZITS BRERHY) 9,

‘ nkswap /dev/<yyy>
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<yyy> DOEFIE swap N—T7 1 ¥ aVOZHIIEDLDETEIMWATIZI N,

sz En.;l_l_l
2.6. B SLFS DEZTE
AEOHTIFBEEZLH LFS 2MEEHVET, LFS YAFADOEI REERIZIZHIZEZ L THL I L2 ENEBNT
<EXWV, ZOZEIE LFS R—F 4 v av e U GBALY Y Y RMRA VR 2EZLET., HMAIE /mt/Ifs 20D
HEDTY, OEDEUTERNERA, LFS 2HD—=F14 ¥ aVIZENNVRTIEHE, ZOITY RBRTLY MEZFD
N=TF42aviERTEIIIZLTLEIY, TALZ M) ZEDIRDZL, BEEUTFTOIYY RIZEDVEELXT,

export LFS=/mmt/Ifs

Fokr 1288 EERLTEL ., HZIE nkdir $LFS/tools EWo~aAv Y RE, ZOBEVIZANTE I L THETT
XDHLOTHEMTT, TREFINDE, Y)UH [$LFS] 2 [/mnt/1fs] 12 (HDZWEFEEIZEY I TWB D
T4 L7 RVIZ) BHRUTUELTINET,

4 HEE
3 SLFS DWEIZEZY hINTWVWDR I 2 ENTICHRL TS AZXW, K2, jla—Y—Tos/1 Y UELZE

& (su AX¥ YV RIZEHST root 2—HF =PRI —HF—TO TV UZEGE) 2, ESNTITHRELTLZX
AN

echo $LFS

FOHIIFERMN LFS VAT ALADOEINLNRTF 4 L7 M) THEIEE2HRALTLAEIN, ABIZRTHIHEST
WBEEIE Imt/lfs PRRINDIETTT, HABELLBRWESIE. BHEIRLAZITY REFIZEY
$LFS ZHUIZIELWT A L7 M) Z2&HELTLEX W,

"? el

LFS 28 & MERICHEL THE L ZHIZ, O—A)I7 . bash_profile XU /root/.bash_profile (2
FREAE % export 27V REHRLTESAEEHY £, 4B /etc/passwd 77 AT LFS &
HaELELTHZA—Y—E, Y& UT bash 2FHTSHLDIZLTLZI, [root/.bash_profile
T7AMEOTA Y IO AD L UTHKEET 5720 TT,

EI—DORIIMNITDI L LT, FANVATARIZOZHA%ETY HFECEALTTY, 7537100
TAAT VA A=Yy —%BUTOTHN%EITD &, REMmAIEETDIEIC, 2—Y—MHD . bash_
profile FF@EIFHNONERA, ZOHAIF 21—V —HMH& root D . bashrc (2 export IY Y R
ZEMUTLEIY, ZIZTTAAM)Ea—yarodulld, EXFEATOD bash DEFTHIZIE . bashrc
EFRITLULAVEDIZROTHDEDORHY £3, TOEEIF. ENEEXOFHEEZ T A NTSHIIZ export O
SV REEMUTLSZIW,

2.7. FILWAN—F 423D IV K

T7A NV ATADERTE L, N—=F4>aveT7 I8 ATEELDIZLET, INE2ITOZDITIETT Y MRA
VREEDDZBENDHY FT, AETIEHANIRUAZE DT, BELE LFS eI T L7 ML T7 714
VATLAMIY TV RINDZEDE LU ET,

SXOVRNKA YV NEER LU, LFS 774NV AT ALAEY TV NUET,

nkdir -pv $LFS
nmount -v -t ext4 /dev/<xxx> $LFS

<xXxXX> DL LFS N—F 4 T a VZIZEDLDETEI BRI TS EZI W,

LFS iz L CTEBDONN—FT 0¥ a v iRV EE FZIE T & Jusr BIIS—=F4>a v ThdEs) d. UTF2E
TLTENENEYTIVNLUET,

nmkdir -pv $LFS

mount -v -t ext4 /dev/<xxx> $LFS
nkdir -v $LFS/ usr

mount -v -t ext4 /dev/<yyy> $LFS/ usr

<XXX> X <yyy> OIFHE, TNETNEY RN —T 4 ¥ a VHITESIHTRTIEZI N,
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. "R H
=

T2

ZOHFLWIS—=F 1 ¥ a VIFERI AR GIEA 7Y 2> (nosui d. nodev A&Y) XFEETIIYIVMLET,
<Y ROETHIZHERE 5 X TICFETTIUEL LFS S—Frvarn¥oks>8+7vay
MM Y £33, U nosuid. nodev A 7Y a vhEiE

mount I
BEIZLD YT Y FINTHY
INTWH, YUY RUELTLSEIWY,

ETHMLZAEIE, LFS BRIV TaYa— 4 —2BEF L RAVEADFETY, Jv¥a—4—
i
FARNYATAD Jete/fstab 77 A )%
[ dev/ <xxx> defaul ts 1 1

F—EYyw N VUGS, LFS BEEROEBO TN LFS X—F4YaveEzEY DY N2 0N
HYVFEFT, HD2VWEFT—-IFIZHBYI Y bR LAZVDTHNIE
EXMZTBEIBLELHY T,

EBIDNSN—=F 0> aveEHHALULTWEEEIE. ThH6e2EIMRABEILETNRANTLZI N,
swap N\—F 1 ¥ arviEHAndgak

B BPIZIEATOES 128D 29,
Imt/|fs ext4

=
‘ / sbi n/ swapon -v /dev/<zzz>

swapon ¥ Y RZM>THHAAEEIZL TS ZIW,
<zzz> OF53IF swap NN—T 4 VA VHIZEIBZA T ZIW,
IO UCTEERENBENE U, RIENNYr—YD& 70— RTY,
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BIE Ny =T ey F
3.1. [FL®IC

COETIFEAMZ Linux Y AT ARED-DIZA Y O—RIEZREINw T —VD—E2RrUET, K\wr—v
D=2 a3 VIFEMEPHERINTVWDEDEZRLTHEY, AETIEINTESDOWTHHLET, ZJITRTNA—=Yarvk
DEFLOVEDIIEDLREVES>BEOLET, HDEZNN—VaryTEILRULAITYRDY, HTLOWNAN—=Ya v THEEIET S
REEIXBR NS TY, WOV T —IDGE, PO %E2ETEINE LNVEFA, TOLD BN AEIIAEZ DR
FIRIZBWTHBINEZELNIHONEZNE LNLETA,

A vO—RYy A MIFEIZT 7R ATETH D IR FHA, AEPREINAZZRIZZ T O— RTIGHIE
FIZZ2 5T W5 Google (http://www. google.com/) Z > THRELTATLKAEIWY, ZVWTWONRY I r—I% R
DITHTZ KD IFTTYT, TNTEROITIONE>725 http://www. linuxfromscratch. org/1fs/packages.
html#packages IZRINTWVD HIEIZMLS>TATFTLTLZX W,

A= RUZSTr—=IU% Ny Fid, EIVREEZBUTHEICHHABERIGHZ2ZATHEEL T BERH Y F
I, FEYV—AFHEMELTCEIRZITS-OOFEXT 4L 27 NV EMKETT, TITAETIX $LFS/ sources T o
L2 RMN)ZHEBEL, V=AY FOMESETE L, TITELNREZITIEET AL 2RV ELET, ZOTFTA L2 KV
WZUTHETIE LFS N—=F 4 Y aVIZMBETEII LMD LFS ULV REZTHIESTRIZBVWTEIZRATS Z LR ET,

A= REGIFICETIETOES BT A V2 M) ZERLET, root A—HF—LBoTURNDIAYY N &EFELT
LE9,

nkdir -v $LFS/ sources

ZOTFA4 LI MVIZIRESAAMERE AT v ¥ —%252F9, (A7 wF— (Sticky) | FEH -V -z LT
EXABERNGZ6NTE, HIBRICOWTIEEZRE UNEFTHERBZNESIZUET, UFOITY RICLS>TEEAA
MR AT 4 v F—2EDET,

‘chm)d -v a+wt S$LFS/ sources ‘

N = N FOE Y v O— REMHEITD ke UT wget-list 2T HERHY £, ZHUIAFD &
21 wget DAIBIBUIHELFMMAUL 7,

‘wget --input-file=wget-list --continue --directory-prefix=$LFS/ sour ces ‘

PAREES i

FVIFIND LFS 7w 7Tl wget-list HIZ&END, KNV —IDATF URL BWEIKEY 1 M &
BOoTWET, —H., HREWIZTHEET D A THIUEX, HIZXIE GNU O3y 7r—VHEIZENIZESE < DI T —
YA NDELET DD, THLONLHETIONHEYITL LS, ZHEFExY NT—=2 VY —2%2FHT IO~
F—rEEXDEDTYT, BELWVHEHEZTSE208D)IEHY) FHA, ERNYA MRS ATTEZZ IZTHEZ TV
O— REEVPWRESRY EFT, AVY MIRKEIVWEECEFTOTEHOL T,

EWNNS AFHREREDIXEANSOAFTLIIEZHIBEL, SREIUTOFIHIZEY wget-list #FHE I
ZATHAHLULTOHEY, —H#lE UTENICIFELZHEFROY A & (ftp. riken. jp) 23H Y £9, €I Tik GNU
NI —VEEMNI T —RBftXxhTcwEd, FIT wget-list 12T ftp.gnu.org ¥ LURLTWS URL %
ftp.riken. jp ICE XX 9., £/ARUKET Linux 7—32 ), Perl, Vimn ODAFLEELELFT,

cat > w.sed << "ECF"

s|ftp\.gnu\.org/gnu/|ftp.riken.jp/GNU gnu/|g

s|https://wwA . kernel\.org/pub/linux/|http://ftp.riken.jp/Linux/kernel.org/linux/|g
s| ww\ . cpan\.org|ftp.riken.jp/lang/ CPAN| g

s|ftp\.vim.org|ftp.jp.vimorg|g

EOF
sed -f W .sed -i.orig wget-1li st
rmw . sed
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FEHEHLSEFTHTT, ULEAETRTONRYT—=VIZO0WT, ERAYA "WSDAFLRLZDIITIEHY £X
Ao TZEUEREITIZIITE, KEONNY T —VIEENY A h2RZ&IZA) F9, EELICTENDI I —
YA M, 2V MNT—=ZHIZ "L DEW EDORBATLZEIN, Y1 22X -G581F. Sy r—I0 URL
WERRDIENS A2 DD, BWH sed BHNAEZEZIWZTLIZI N,

HEIDIREUTENNY T —INEHRINZIEN) OHM TR, BNI T —Y A MAOFREE, KEAMEIZED
T, V—AEIFEL RN ENEZONET, TOHBEIIENNY r—YRFIZEABLUTLUEVEY, T2 T
wget-list & wget-list.orig ZMEIZRIHL., 7D wget AV Y RIZT -N A 7Y avafli->T (BBHEDOED
FAFYTTEE51I20TC) UFDav Y REFEFTTHIE BEIITRTONY T —Y2 AFT2ILeNTEZE
ERS

wget -N --input-file=wget-list --continue --directory-prefix=$LFS/ sources
wget -N --input-file=wget-list.orig --continue --directory-prefix=$LFS/ sources

X 512 LFS-7.0 51k mdssums & WD 77 ANV EZHBELTCVWET, ZO77ANVid. AFUAKREAY T —YDT7 7
ANDELWZ & 2HERTE-OIZHNDE ZENTEET, ZOT771)N% $LFS/ sources IZHIELUTUTEZETLT
<EXW,

pushd $LFS/ sources
md5sum - ¢ nd5suns

popd

3.2. Ny hHh—

PFRICRET NNy =V 47 0= RFDBRELVTETRNTAFLTIEI N,

« Acl (2.2.53) - 513 KB:

AR—AR—: https://savannah. nongnu. org/projects/acl

A7)0 — R: http://download. savannah. gnu. org/releases/acl/acl-2.2.53. tar. gz
MD5 sum: 007aabf 1dbb550bcddde52a244¢cd1070

« Attr (2.4.48) - 457 KB:

A—AL_—: https://savannah. nongnu. org/projects/attr

ATy d— R: http://download. savannah. gnu. org/releases/attr/attr-2. 4. 48. tar. gz
MD5 sum: bcle5cb5c96d99b24886f 1f 527d3bb3d

« Autoconf (2.69) - 1,186 KB:

A—ALR—: http://www. gnu. org/software/autoconf/

Av7va—R: http://ftp.gnu. org/gnu/autoconf/autoconf-2. 69. tar. xz
MD5 sum: 50f 97f 4159805e374639a73e2636f 22e

« Automake (1.16.1) - 1,499 KB:

A== http://www. gnu. org/software/automake/

Av7va—R: http://ftp.gnu. org/gnu/automake/automake-1. 16. 1. tar. xz
MD5 sum: 53f 38e7591f a57c3d2cee682be668e5b

- Bash (5.0) - 9,898 KB:

A—ALR—: http://www. gnu. org/software/bash/

ATy a— R: http://ftp.gnu. org/gnu/bash/bash-5. 0. tar. gz

MD5 sum: 2b44b47b905bel6f 45709648f 671820b

+ Bc (2.5.3) - 247 KB:

A—L~_R—: https://github. com/gavinhoward/bc

A'v7>Ba—R: https://github. com/gavinhoward/bc/archive/2.5.3/bc-2.5. 3. tar. gz
MD5 sum: 6582c6f bbae943f bf b8f el4a34f eab57

« Binutils (2.34) - 21,131 KB:

A== http://www. gnu. org/software/binutils/

ATy a—R: http://ftp.gnu.org/gnu/binutils/binutils-2.34. tar. xz
MD5 sum: 664ec3a2df 7805ed3464639%9aaae332d6

« Bison (3.5.2) - 2,308 KB:

A—LR—: http://www. gnu. org/software/bison/

A — R: http://ftp. gnu. org/gnu/bison/bison-3.5. 2. tar. xz

MD5 sum: 49f c2cf 23e31e697d5072835e1662a97
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« Bzip2 (1.0.8) - 792 KB:
ATy d— R: https://www. sourceware. org/pub/bzip2/bzip2-1.0.8. tar. gz
MD5 sum: 67e051268d0c475ea773822f 7500d0e5

« Check (0.14.0) - 753 KB:

A—A~_—: https://libcheck. github. io/check

AT d— R: https://github. com/libcheck/check/releases/download/0. 14.0/check-0. 14. 0. tar. gz
MD5 sum: 270e82a445be6026040267a5el1cc94b

« Coreutils (8.31) - 5,284 KB:

A—ALR—: http://www. gnu. org/software/coreutils/

Av7va—R: http://ftp.gnu. org/gnu/coreutils/coreutils-8.31. tar.xz
MD5 sum: 0009a224d8e288e8ec406ef 0161f 9293

« D-Bus (1.12.16) - 2,048 KB:

A—ALR_R—: https://www. freedesktop. org/wiki/Software/dbus

A7 —R: https://dbus. freedesktop. org/releases/dbus/dbus-1.12. 16. tar. gz
MD5 sum: 2dbeae80df c9e3632320c6a53d5e8890

+ DejaGNU (1.6.2) - 514 KB:

A—AL_—: http://www. gnu. org/software/dejagnu/

ATy d— R: http://ftp.gnu.org/gnu/dejagnu/dejagnu-1.6.2. tar.gz
MD5 sum: el1lb07516533f 351b3aba3423f af ef f d6

« Diffutils (3.7) - 1,415 KB:

AR—AR—: http://www. gnu. org/software/diffutils/

Ay — R: http://ftp. gnu. org/gnu/diffutils/diffutils-3.7. tar.xz
MD5 sum: 4824adc0e95dbbf 11df bdf aad6aled61

« E2fsprogs (1.45.5) - 7,753 KB:

A—ALR_R—: http://e2fsprogs. sourceforge.net/

Av7> 1 — R: https://downloads. sourceforge.net/project/e2fsprogs/e2fsprogs/vl. 45.5/e2fsprogs-1.45.5. tar. gz
MD5 sum: 6d35428e4ce960ch7e875af e5849¢0f 3

« Elfutils (0.178) - 8,797 KB:

A—AL_—: https://sourceware.org/ftp/elfutils/

A7 a—R: https://sourceware. org/ftp/elfutils/0.178/elfutils-0.178. tar. bz2
MD5 sum: 5480d0b7174446abal3a6addel07287f

- Expat (2.2.9) - 413 KB:

A—AL~_—: https://libexpat.github. io/

AT d— R: https://prdownloads. sourceforge. net/expat/expat-2.2.9. tar.xz
MD5 sum: d2384f a607223447e713e1b9bd272376

- Expect (5.45.4) - 618 KB:

F—AR—Y: https://core. tcl. tk/expect/

Av7va— R: https://prdownloads. sourceforge. net/expect/expect5. 45. 4. tar. gz
MD5 sum: OOf ce8del58422f 5ccd2666512329bd2

« File (5.38) - 911 KB:

AR—AL_R—: https://www. darwinsys. com/file/

Avyya—NR: ftp://ftp.astron. com/pub/file/file-5. 38. tar. gz
MD5 sum: 3217633ed09c7cd35ed8d04191675574

> ki
' File /Sw/r—3 (5.38) X LEDGANO AFTEIRL A>TV LETA, ZHUdV 1 MEEEZ,
FN—Varvo) ) —ALFARITENNN=Ya VEHIRT D2 ENHD-OTY, #MYIBRN—Yarvzdoy
O— R B72O121F ATFIZRTHOY A bESBEUTLZXW,  http://www. linuxfromscratch. org/1fs/
download. html#ftp

« Findutils (4.7.0) - 1,851 KB:

A== http://www. gnu. org/software/fTindutils/

A7 Ha—R: http://ftp.gnu.org/gnu/findutils/findutils—4.7.0. tar.xz
MD5 sum: 731356dec4b1109b812f ecf ddf ead6b2
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« Flex (2.6.4) - 1,386 KB:

AR—ALR—: https://github. com/westes/flex

Av7va— R: https://github. com/westes/flex/releases/download/v2.6.4/flex-2.6.4. tar. gz
MD5 sum: 2882e3179748cc9f 9c23ec593d6adc8d

« Gawk (5.0.1) - 3,063 KB:

A—LR—: http://www. gnu. org/software/gawk/

ATy a— R: http://ftp. gnu. org/gnu/gawk/gawk-5.0. 1. tar. xz
MD5 sum: f 9db3f 6715207c6f 13719713abc9c707

+ GCC (9.2.0) - 68,953 KB:

A—ALR—: https://gcc.gnu.org/

Av7yBa—R: http://ftp.gnu.org/gnu/gee/gec-9.2.0/gcc-9.2.0. tar. xz
MD5 sum: 3818ad8600447f 05349098232c2ddc78

« GDBM (1.18.1) - 920 KB:

A—LALR—: http://www. gnu. org/software/gdbm/

A — R: http://ftp. gnu. org/gnu/gdbm/gdbm-1. 18. 1. tar. gz
MD5 sum: 988dc82182121c7570e0cb8b4f cd5415

« Gettext (0.20.1) - 9,128 KB:

A—AL_—: http://www. gnu. org/software/gettext/

ATy a— R: http://ftp.gnu.org/gnu/gettext/gettext-0.20. 1. tar. xz
MD5 sum: 9ed9e26ab613b668e0026222a9¢23639

« Glibe (2.31) - 16,286 KB:

A== http://www. gnu. org/software/libc/
Av7>a—R: http://ftp.gnu.org/gnu/glibc/glibe-2. 31. tar. xz
MD5 sum: 78a720f 17412f 3¢3282be5a6f 3363ec6

« GMP (6.2.0) - 1,966 KB:

A—LALR—: http://www. gnu. org/software/gmp/
Av7va—R: http://ftp. gnu. org/gnu/gmp/gmp-6. 2. 0. tar. xz
MD5 sum: a325e3f 09e6d91e62101e59f 9bda3ecl

+ Gperf (3.1) - 1,188 KB:

A—LR—: http://www. gnu. org/software/gperf/

ATy a—R: http://ftp.gnu.org/gnu/gperf/gperf-3. 1. tar. gz
MD5 sum: 9e251c0a618ad0824b51117d5d9db87e

« Grep (3.4) - 1,520 KB:

A== http://www. gnu. org/software/grep/
Av7> B —R: http://ftp.gnu.org/gnu/grep/grep-3. 4. tar. xz
MD5 sum: 111b117d22d6a7d049d6ae7505e9c4d2

« Groff (1.22.4) - 4,044 KB:

A—LALR—: http://www. gnu. org/software/groff/

A Ha— R: http://ftp.gnu. org/gnu/groff/groff-1.22. 4. tar. gz
MD5 sum: 08f b04335e2f 5e73f 23eadc3adbf 0c5f

« GRUB (2.04) - 6,245 KB:

A—L_R—: http://www. gnu. org/software/grub/

ATy a— R: https://ftp.gnu. org/gnu/grub/grub-2. 04. tar. xz
MD5 sum: 5aaca6713b47ca2456d8324a58755ac7

« Gzip (1.10) - 757 KB:

A—=ALR—: http://www. gnu. org/software/gzip/

A1 —R: http://ftp. gnu. org/gnu/gzip/gzip-1. 10. tar. xz

MD5 sum: 691b1221694c¢3394f 1¢537df 4eee39d3

« lana-Etc (2.30) - 201 KB:

AR—ALR_R—: http://freecode. com/projects/iana-etc
Av7va— R: http://anduin. linuxfromscratch. org/LFS/iana-etc-2. 30. tar. bz2
MD5 sum: 3ba3afbld1b261383d247f 46cb135€ee8
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http://www.gnu.org/software/libc/
http://ftp.gnu.org/gnu/glibc/glibc-2.31.tar.xz
http://www.gnu.org/software/gmp/
http://ftp.gnu.org/gnu/gmp/gmp-6.2.0.tar.xz
http://www.gnu.org/software/gperf/
http://ftp.gnu.org/gnu/gperf/gperf-3.1.tar.gz
http://www.gnu.org/software/grep/
http://ftp.gnu.org/gnu/grep/grep-3.4.tar.xz
http://www.gnu.org/software/groff/
http://ftp.gnu.org/gnu/groff/groff-1.22.4.tar.gz
http://www.gnu.org/software/grub/
https://ftp.gnu.org/gnu/grub/grub-2.04.tar.xz
http://www.gnu.org/software/gzip/
http://ftp.gnu.org/gnu/gzip/gzip-1.10.tar.xz
http://freecode.com/projects/iana-etc
http://anduin.linuxfromscratch.org/LFS/iana-etc-2.30.tar.bz2
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« Inetutils (1.9.4) - 1,333 KB:

A—ALR—: http://www. gnu. org/software/inetutils/

Av7>Ba—R: http://ftp.gnu.org/gnu/inetutils/inetutils-1.9.4. tar.xz
MD5 sum: 87f ef 1f a3f 603aef 11c41dcc097af 75e

« Intltool (0.51.0) - 159 KB:

A—ALR—: https://freedesktop. org/wiki/Software/intltool

AT a— R: https://launchpad.net/intltool/trunk/0.51.0/+download/int1tool-0.51.0. tar. gz
MD5 sum: 12e517cac2b57a0121cda351570f 1e63

« IPRoute2 (5.5.0) - 731 KB:

A—LAL_R—: https://www. kernel. org/pub/linux/utils/net/iproute2/

A7 —R: https://www. kernel. org/pub/linux/utils/net/iproute2/iproute2-5.5.0. tar. xz
MD5 sum: ee8e2cdb416d4a8ef 39525d39ab7c2d0

« Kbd (2.2.0) - 1,090 KB:

AR—ALR_R—: http://ftp.altlinux.org/pub/people/legion/kbd

AT d— R: https://www. kernel.org/pub/linux/utils/kbd/kbd-2.2.0. tar. xz
MD5 sum: dl1d7aeOb5f b875dc082731e09cd0c8bc

« Kmod (26) - 540 KB:
ATy a— R: https://www. kernel.org/pub/linux/utils/kernel/kmod/kmod-26. tar. xz
MD5 sum: 1129¢243199bdd7db01b55a61aa19601

- Less (551) - 339 KB:

AR—ALR—: http://www. greenwoodsoftware. com/less/

Av7>m— R: http://www. greenwoodsoftware. com/less/less-551. tar. gz
MD5 sum: 4ad4408b06d7a6626a055ch453f 36819

« Libcap (2.31) - 97 KB:

HA—AL_—: https://sites.google.com/site/fullycapable/

ATy d— R: https://www. kernel.org/pub/linux/libs/security/linux-privs/libcap2/1libcap-2.31. tar.xz
MD5 sum: 52120c05dc797b01f 5a7ae70f 4335e96

« Libffi (3.3) - 1,275 KB:

AR—ALR—: https://sourceware.org/libffi/

Avvma—R: ftp://sourceware.org/pub/libffi/l1ibffi-3.3. tar.gz

MD5 sum: 6313289e32f 1d38a9df 4770b014a2ca7

- Libpipeline (1.5.2) - 971 KB:

A—AL_—: http://libpipeline. nongnu. org/

ATy d— R: http://download. savannah. gnu. org/releases/libpipeline/libpipeline-1.5. 2. tar. gz
MD5 sum: 169dedcclf 6f 7f 7d430a5bed858b2f d3

« Libtool (2.4.6) - 951 KB:

A== http://www. gnu. org/software/libtool/

Av7va—R: http://ftp.gnu.org/gnu/libtool/libtool-2.4.6. tar.xz
MD5 sum: 1bf b9b923f 2¢1339b4d2cel1807064aa5

« Linux (5.5.3) - 108,112 KB:

A—ALR_R—: https://www.kernel. org/

Av7va—R: https://www. kernel. org/pub/linux/kernel/v5.x/1inux-5.5. 3. tar. xz
MD5 sum: 3ea50025d8c679a327cf 2f c225d81a46
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« M4 (1.4.18) - 1,180 KB:

AR—ALR—: http://www. gnu. org/software/mé/

Ay a—R: http://ftp. gnu. org/gnu/md/mé-1.4. 18. tar. xz
MD5 sum: 730bb15d96f f f e47€148d1e09235af 82
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« Make (4.3) - 2,263 KB:

A—LALR—: http://www. gnu. org/software/make/
A — R: http://ftp. gnu. org/gnu/make/make-4. 3. tar. gz
MD5 sum: fc7a67ea86acel3195b0bce683f d4469

+ Man-DB (2.9.0) - 1,814 KB:

A—LAL_R—: https://www. nongnu. org/man—db/

A7 d— R: http://download. savannah. gnu. org/releases/man-db/man-db-2. 9. 0. tar. xz
MD5 sum: 897576al9ecbef 376a916485608cd790

+ Man-pages (5.05) - 1,649 KB:

A—ALR_R—: https://www.kernel. org/doc/man-pages/

A7 a—R: https://www. kernel. org/pub/linux/docs/man-pages/man-pages-b. 05. tar. xz
MD5 sum: da25a4f 8df ed0a34453¢90153b98752d

« Meson (0.53.1) - 1,516 KB:

AR—AR—: https://mesonbuild. com

Av7va— R: https://github. com/mesonbuild/meson/releases/download/0. 53. 1/meson-0.53. 1. tar. gz
MD5 sum: 9bf 73f 7b5a2426a7c8674a809bb8cae?2

« MPC (1.1.0) - 685 KB:

A—AL~R—: http://www.multiprecision.org/

ATy a— R: https://ftp. gnu. org/gnu/mpc/mpe-1. 1. 0. tar. gz
MD5 sum: 4125404e41e482ec68282a2e687f 6¢73

« MPFR (4.0.2) - 1,409 KB:

A—ALR_R—: https://www.mpfr.org/

Av7ya—R: http://www. mpfr.org/mpfr-4.0.2/mpfr-4.0. 2. tar.xz
MD5 sum: 320f bc4463d4c8ch1e566929d8adc4f 8

« Ninja (1.10.0) - 206 KB:

AR—AR—: https://ninja-build.org/

Av7va— R: https://github. com/ninja-build/ninja/archive/vl.10.0/ninja-1.10.0. tar. gz
MD5 sum: cf 1d964113al171da42a8940e7607e71a

« Ncurses (6.2) - 3,346 KB:

A—AL_—: http://www. gnu. org/software/ncurses/

ATy a— R: http://ftp.gnu.org/gnu/ncurses/ncurses-6. 2. tar. gz
MD5 sum: e812da327blc2214aclaed440ea3ae8d

« OpenSSL (1.1.1d) - 8,639 KB:

AR—ALR_R—: https://www. openssl.org/

A7 —R: https://www. openssl.org/source/openssl-1.1.1d. tar. gz
MD5 sum: 3be209000dbc7elb95bcdf 47980a3baa

« Patch (2.7.6) - 766 KB:

AR—AR—: https://savannah. gnu. org/projects/patch/
Av7vma—R: http://ftp.gnu.org/gnu/patch/patch-2.7. 6. tar. xz
MD5 sum: 78ad9937e4caadcbal526ef 1853730d5

« Perl (5.30.1) - 12,078 KB:

A—LR—: https://www. perl.org/

Av7>Ha—R: https://www. cpan. org/src/5.0/perl-5.30. 1. tar. xz
MD5 sum: f 399f 3aaee90ddcf f 5eadd3bccdaaccO

« Pkg-config (0.29.2) - 1,970 KB:

A—ALR_R—: https://www. freedesktop. org/wiki/Software/pkg-config

A7 Ba—R: https://pkg-config. freedesktop. org/releases/pkg-config-0. 29. 2. tar. gz
MD5 sum: f 6e931e319531b736f adc017f 470e68a

« Procps (3.3.15) - 884 KB:

AR—AR—: https://sourceforge.net/projects/procps—ng

Av7va— R: https://sourceforge.net/projects/procps-ng/files/Production/procps-ng-3. 3. 15. tar. xz
MD5 sum: 2b0717a7cb474b3d6df deedf bad2eccc
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« Psmisc (23.2) - 297 KB:

A—AL_—: http://psmisc. sourceforge. net/

A7 —R: https://sourceforge.net/projects/psmisc/files/psmisc/psmisc-23. 2. tar. xz
MD5 sum: 0524258861f 00bela02d27d39d8e5e62

« Python (3.8.1) - 17,411 KB:

AR—ALR_R—: https://www. python. org/

ATy d— R: https://www. python. org/ftp/python/3. 8. 1/Python-3. 8. L. tar. xz
MD5 sum: b3f b85f d479c0bf 950c626ef 80cach57

« Python Documentation (3.8.1) - 6,374 KB:
AT d— R: https://www. python. org/ftp/python/doc/3. 8. 1/python-3. 8. 1-docs-html. tar. bz2
MD5 sum: edc8c97f 9680373f cc1dd952f Oea7f cc

+ Readline (8.0) - 2,907 KB:

A—AL_R—: https://tiswww. case.edu/php/chet/readline/rltop. html
A — R: http://ftp. gnu. org/gnu/readline/readline-8. 0. tar. gz
MD5 sum: 7e6c¢clf 16aee3244a69aba6e438295ca3

- Sed (4.8) - 1,317 KB:

A== http://www. gnu. org/software/sed/

Av7va—R: http://ftp.gnu.org/gnu/sed/sed-4. 8. tar.xz

MD5 sum: 6d906edf db3202304059233f 51f 9a71d

« Shadow (4.8.1) - 1,574 KB:

vy — R: https://github. com/shadow-maint/shadow/releases/download/4. 8. 1/shadow-4. 8. 1. tar. xz
MD5 sum: 4b05eff 8a427cf 50e615bda324b5bc45

« Systemd (244) - 8,252 KB:

AR—ALR_R—: https://www. freedesktop. org/wiki/Software/systemd/

Av7> B —R: https://github. com/systemd/systemd/archive/v244/systemd-244. tar. gz
MD5 sum: 413121f e918b252ae62310f 6f c7c4b32

« Systemd Man Pages(244) - 508 KB:

HA—AL_—: https://www. freedesktop. org/wiki/Software/systemd/

ATy d— R: http://anduin. linuxfromscratch. org/LFS/systemd-man-pages-244. tar. xz
MD5 sum: 1839ad557eb376d22853cac54d00de77

l";h HEE
Linux From Scratch F—Al%. systemd ¥V —AIZEWTIRMEIND man R—I D tarball ZIMEIZERKL T
WEF, Zhuuk, AELKRFZEREIY RS 2O TY,

« Tar (1.32) - 2,055 KB:

A—LALR—: http://www. gnu. org/software/tar/
A1 — R: http://ftp.gnu.org/gnu/tar/tar-1.32. tar. xz
MD5 sum: 83e38700a80a26e30b2df 054e69956e5

« Tel (8.6.10) - 9,907 KB:

A—ALR—: http://tcl. sourceforge. net/

Av7>a— R: https://downloads. sourceforge.net/tcl/tcl8. 6. 10-src. tar. gz
MD5 sum: 97¢55573f 8520bcab74e21bf d8d0Oaadc

« Texinfo (6.7) - 4,237 KB:

A—AL_—: http://www. gnu. org/software/texinfo/

Av7>m—R: http://ftp. gnu.org/gnu/texinfo/texinfo-6. 7. tar. xz

MD5 sum: d4c5d8cc84438c5993ec5163a59522a6

- Time Zone Data (2019c) - 383 KB:

A—LR—3: https://www. iana. org/time-zones

A7y a—R: https://www. iana. org/time-zones/repository/releases/tzdata2019c. tar. gz
MD5 sum: f 6987e6df db2eb83alb5076a50b80894

« Util-linux (2.35.1) - 5,018 KB:

A—AL_—: http://freecode. com/projects/util-1inux

A1 — R: https://www.kernel.org/pub/linux/utils/util-1inux/v2.35/util-1inux-2.35. 1. tar.xz
MD5 sum: 7f 64882f 631225f 0295¢ca05080ceelbf
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« Vim (8.2.0190) - 14,406 KB:

A—LALR—: https://www. vim. org

A7 —R: http://anduin. linuxfromscratch. org/LFS/vim-8. 2. 0190. tar. gz
MD5 sum: f5337b1170df 90e644a636539a0313a3
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« XML::Parser (2.46) - 249 KB:

FA—LALR—: https://github. com/chorny/XML-Parser

Av7>a— R: https://cpan.metacpan. org/authors/id/T/T0/TODDR/XML-Parser-2. 46. tar. gz
MD5 sum: 80bb18a8e6240f cf 7ec2f 7b57601c170

« Xz Utils (5.2.4) - 1030 KB:

A—AR—: https://tukaani.org/xz

A1 — R: https://tukaani.org/xz/xz-5. 2. 4. tar. xz
MD5 sum: 003e4d0b1b1899f c6e3000b24f eddf 7c

« Z1ib (1.2.11) - 457 KB:

AR—ALR—: https://www.zlib.net/

Ay — R: https://z1lib.net/z1ib-1.2.11. tar. xz

MD5 sum: 85adef 240c5f 370b308da8c938951a68

+ Zstd (1.4.4) - 1,903 KB:

A—L"R—: https://facebook. github. io/zstd/

ATy Ha— R: https://github. com/facebook/zstd/releases/download/vl. 4. 4/zstd-1. 4. 4. tar. gz
MD5 sum: 487f 7eel562dee7clc8adf 85e2a63df 9
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+ Bash Upstream Fixes Patch - 22 KB:
Av7vBa—R: http://www. l inuxfromscratch. org/patches/1fs/9.1/bash-5.0-upstream fixes-1.patch
MD5 sum: c1545da2ad7d78574b52c465ec077ed9

« Bzip2 Documentation Patch - 1.6 KB:
Av7 B —R: http://www. linuxfromscratch. org/patches/1fs/9.1/bzip2-1.0.8-install docs-1.patch
MD5 sum: 6a5ac7e89b791laae556de0f 745916f 7f

« Coreutils Internationalization Fixes Patch - 168 KB:
ATy a—R: http://www. linuxfromscratch. org/patches/1fs/9.1/coreutils-8.31-i18n-1. patch
MD5 sum: a9404f b575df d5514f 3¢8f 4120f 9ca7d

« Glibc FHS Patch - 2.8 KB:
Av7yva—R: http://www. linuxfromscratch. org/patches/1fs/9.1/glibc-2.31-fhs-1. patch
MD5 sum: 9a5997¢c3452909b1769918c759ef f 8a2

« Kbd Backspace/Delete Fix Patch - 12 KB:
Av7 B —R: http://www. linuxfromscratch. org/patches/1fs/9.1/kbd-2. 2. 0-backspace-1. patch
MD5 sum: f 75ccal6a38da6caa7d52151f 7136895

28y FOEFY A X #) 206.4 KB
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TIE, BICBEP RS B2 ZFICIEHICHIBRTE £, FABFANVATLAOEFREIZAVELDTUES Z & %t

T35E ﬂﬂi%ﬁ)‘)i‘é’ (38 5 BOEETO VD >0, WK R A £9, )
$LFS/tools T4 L Z hVld root 2—HF—IZB>TUTOIYY RE2FEFTFTUTEKLET,

\nkdir -v $LFS/tool s

KICHRARYATAEIZ [tools DY YRV I ) VI ERERLUET, Zuk LFS N—F o ¥ a VIZERINZT 1
L2 R ZEURTEDTT, root A—V—DFFTUTEZEFLET,

‘In -sv $LFS/tools /

' e
Eoax v R ﬁ@wi%oiﬁm In I3V RIZBWLSOPXIRDORBLEIN=VavyRdbh £9, &
WhHH DB & B oA IZIE info coreutils In ¥ In(1) 2L <HERLTLAEIN,

VBRI I ) VI RERTARIET, VN Fr—rEIAUNLNTIEEBNBENE LA, ZHIZEYEIZ [tool s
TAVIRNVEZRUZY —IVFz—UPERTEET, VA T7— TV TI— VUAH—EARZEIZENTEHE
U (W< O2DY = VHEIMEART AN Y AT LADEDEMALUETH) . XREBEIZEWTHHEKRIZEELES, CRET
I Tchroot] I2&->T LFS N—F 4 ¥avicBEHLTHMALES, )

4.3. LFS 1 —H—mENN
root I—H—TOJA YL TWVWdE, Lok ULBEBIENE LT, YATLARZWNIETZEKRLEFEREIZORND Z N
HVET, TITRNVITF—YOUENRIZHZ>TRBHEOI—Y —HERIZTHEEXTLIZLIZLET, HAR-HBOI—
F—2FATIOTEMNERTAN, 2<HF LAY —BEL LT Ifs WIS I—HF—%2/ERTI2ONRHNY X INT
LS, FiIEBT27NV—T7¢E Ifs LWOHTERLUET, ENREZIBNTRIOI—VF—2FHFLTVETET,
FIZTroot A—Y—IlR>T, FH/-RA—YV—%2BMTIUTDIATY REFETLET,

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

ARV RIA VAT avDEKk:

-s /bin/bash
lfs 2—Y—2FHTEZT 74N D> x)V% bash 12U £T,

-g Ifs

lfs 2a—Y—DI)NV—T% Ifs LUZFET,

-m

lfs 2—H%—DFE—ALT74 L7 M) EEKLET,
-k /dev/null

ZDONNTA—R—IE. TAL T N)&EZINTINA A (null device) IZHELTWEYT, T3R5I TATILE
YF4 LV Z M) (F7ANNE letclskel ) WEDT7 7 ANFO I —%2Hhe UET,

I fs
EET2INV—TBL0a——D4 252 9,
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lfs 22— =L TOIAYVTE2HHIC 1fs THTEINNAT—R2HELET, (root —¥—TOI1 LTV
BIFIZ 1fs ANDA—HY =YD EZ2TEOGEIZIE 1fs =P —D/NAT—RIZFELTELHEEZEZHY FHA, )

‘passmﬂ I fs

$LFS/tools T4 L7 N DFREE% |fs 2—Y—LTB5ILT, ZOTALVIZRNIADINT I AMEZHEL £
9,

‘chomn -v I fs $LFS/tool s

BIR U772 & D BT« L7 MY R L TWBEEIE. TOTA L7 MIIZHLTE Ifs a—F—2fAELLE
KR

‘chomn -v | fs $LFS/ sources

"ﬂ' %E%B
BARNVATLIZESTIE, MTFDIAY Y RZ2EFUTEEFIZUEINT, Ifs 2—F =~ 1 U»n
N 275y RCHMEFEDFELHB-oTUESIZEAHD ET., 7OV TR "Ifs: " LA FRBETS
BN 25E1E, fg IV REANTEZLTHRETLI20E LNLERA,

Ifs T4V LET, ZHETAATLAYEA—Vry—2BUTURMIGERZHWD 2N TEET, F/HLUTFDa
IV REBEGFTTEZOTERNERA,

su - Ifs

NI A—R— [-] % su AvY ROEFIZBWT, FEF 1Y (non-login) Yz VTR, arA vy o) k2 idE)
TRIEEERLET, OISV YINEEITHROY ZIDENIDWTIX bash(1) X info bash 2HIHLTL /2
T,

4.4, IRIFRTE

TEZEURTOVENMERBL L 9572012 bash Y zIWIHTE2AX— TV T 774 )VvE DK LES, |fs 2—H%—T
O0J4> LT, MFOIYY RIZE>T .bash_profile 771 IVEEKL £7,

cat > ~/.bash profile << "ECF"
exec env -i HOVE=$HOVE TERME$TERM PS1="\u:\wW $ ' /bin/bash
ECF

Ifs =¥ -2 LTHITA Y UAR BHINGY o VEEF@EIns ryobe Y &9, ZOR, FAMYATA
D letc/profile 774 (BTHLSEBEEBPINS ONERINTWD) & .bash_profile PEARENET,
.bash_profile 771 J)VA®D exec env -i.../bin/bash & \H> ATV RA, EBELTWE Y I ELLDEDEEYL
ULCTEBLUEL HOME. TERM PS1 EWOBRBAHAZ T ZRELET, ZHEFANYATANOARELFERfERE
EOAREHREEZ, CIVRBEIZELIAZFANEIIZTEODTT, ZOLIICTEILTINOARREREY 2RBTSX
ERS

FUKEHTIEZYoIn TS Yz VTR B ET, LAR>TIOY o)L letc/profile 77 1%
.bash_profile 77 A IFiEAREY, RDVIZ .bashrc 77 ANV EHRARAAET, TITUTFDOELSIZLT .
bashrc 774 WVEAEKL £7,

cat > ~/.bashrc << "ECOF"

set +h

umask 022

LFS=/mt/Ifs

LC ALL=PCsSI X

LFS TGT=$(unanme -m - fs-Iinux-gnu
PATH=/ t ool s/ bi n: / bi n:/usr/bin
export LFS LC ALL LFS TGT PATH
ECF

set +h I ¥ RiZ bash Oy Va2 UFET, BEZONYYValBRIZEHAZREOTY, EHF 7710
TIWIRA%ZNY Y aT—TIVIHBELTEE, HEZTONRAZHEUHETEIZ PATH 28OSEE2EKLET, LirLIh
FOEYVHTY—IVEIIA VAN —IVEBIZTSHALTWEET, Ny Va2 Iz T2I8 T, 7075 AEfT
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MITHONDERIZ, Yo IVEINT PATH Z2HLICWIX E9, DFY $LFS/tools T4 L7 MY BITRIZHITREEL 7Y —
NVHEIIBTETINDI EDIIRDIDITTT, FOV—INOHEN=TarvRBEIhBOTF2 L7 N)IZho722 L TH,
FTOGHEHEIZTOTELTINDGLWD ZERRLARY FT,

A—HF—DT7 7 A NVEKY A (file-creation mask; umask) % 022 2ty bF2DIE, HBLT771 VT L7
M) DEFIEEDFEEICOART L, MFIFFHANY EFfT2 0L T52HDTY, (YAFTALIT—)V open(2) IZT
FIAINNE— RBEHI NS HA, FHER 7 7AVDNR—=I v ayE— R 644, AT L7 MV 755 &4

BREEAR LFS IXEICHEELAZY U Y MRA Y b 2BURTEDIZEREL T,

LC ALL ZHIFRED 707 I ABES EIFREHE LU ES, TOTOITILANENTIEIAY V%, BEIN/ZH
FRICEDWTHER L £9, LC ALL Z#Uk TPOSIX] »» TC) iy hLTLKEZIY, (HHIKXFREUTY, ) D LD
Y hUTEHIFIE chroot BREEF TOEENMERSEDONET,

LFS TGT ZRUIMEHEIZ R VWY Y v EAMEREL X T, LHALINIIDE, 7023084 5 =270 A VY h—D
R, ZNE WY =V F o —VOMEOBIZ, 5 FLEHEIEE-2ODFETT, FHULLIE 5.2 V—IFz—V
DOFEMAER) ICTHAL TWDIDTERBLTLEX N,

/tools/bin T+« L7 V% PATH ZEDEHIZERETLET, 5 BIITA VAN TEZTOTIAE. 1 VA
K=V UEBPL Y T E o TEGERVTINET, ZOXREIF. Ny Yvalrz A7 LAl el T, &
WIS AMNEFTINENEDIIZUET, HZEAFANVATALOMTRE—OEGFTOT I ANH>-ELTH, f
SEDMEEBE R CILEY R 7075 AEFWERINE T,

—ER Y =V R RT3 EFEORBE LT, SEVHELUAZI—Y =77 71 )V% source (Z& > THYIAAET,

‘ source ~/.bash _profile

4.5. SBU fEICDWT

BN —=V% ALV UL VARV TE2DIZENEEDRMZET D0, #LEHY) 2 AR5 IATT, UL»
U Linux From Scratch 38 < DY AT A LIZTHEARETH S 720, EMLUHRHZ B Z L IZN#ETY, K
EREIANY = (Glibe) DG, WHMEREOREWY AT ATE 2 000D £9, TAMEROMBKNY AT AL
325E3HIEMNENE UNELTA! AETIIUILRMZ EMIRTOTRL, FHEY)IL RELAL (Standard Build Unit;
SBU) VB Z &IZULET,

SBU OHIEBIFLATOLESIZLET, AETEIIZIVISAINLTEIOE 5 5 ZI2H15 Binutils T, I DISw
=MD AV, IVIZET B 2 R YO REGR L U, oD 3 281 VI RIEZ ORI 5 O & UTREL £
£

BZIEH D807 =D 3 I8 JVEEIA 4.5 SBU THo~& LU EFT, ZUT Binutils OIEIHO I V81 )LA 10
NTHolTde, TONRVIT—Jld BEZ 459022 2EKLTWET, FWWIE, Z0WTO0DNY r—Iik
Binutils &Y & IV /81 IIVRRIZENE DTY,

— I3 VS OVEERTIE, BIRIEARA RN AT LD GCC D=V a v D@ENRE, < OERIZELINSD 728 SBU
fEIZIERERE DIZARY FX¥ A, SBU fllE., 41 VAN —IZETIRMOEHLZA2RTEDOIEET, BEIEI>TIHES
DFRAENEL 2B HY 7,

" /f%ﬂ
BHOYVATAIER IOty — (Fa7)Va7eEEVET) THE2IEeMNEL, X Tr—YDVEYILRIZ
Hl--oTE TAIRKETOLCIL R IZE Y IV REMZEHRTEET, TOHETOR Y —EHr < 2EhDH
RBRBEABIIET S, HD VL nake TO TS ADOFATRHITIE T 2 HENHY £¥, HAEI 727 A
ThHhHIE., UFDOESIZU TR IFO 2D T O A2 FETTEIENTIFET,

export MAKEFLAGS='-j 2'
| |

HEZNICIN REEDIREL U TUTDOEDIZTEZIETEET,

‘make -j2 ‘

EDXScUTER IOy —BRHEINS &, AEITRUTWD SBU BALIE, E@EDOSEEIZHEATAE
KEBMLET, ZTHEDLYNEEIZEY nake WELIZKAMT D HY 9, UA>TEI REER %2 MREE
FTRIZUTEFmMBMEMIZRY ET, HEOTOX AT VNS Vv E—)—TIZ& ) EZEALINDZHTT, ©
WV RIFIZA SNORENRREL -6, B—T 0y —WH 2750 TCIT 7 — AV E—IZ 0 LT EZXW,
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4,6, TAPMRAALA—FMICTDWT

BT —=VIZF OV TWT A NAL —bD3DH YD 9, HIHEELZNY T —JIC/UTIETAMAL —N2ETL
TELDPENTL LD, TARMAL—ME HEEMEMRE (sanity check)] #4170, NV —=ID VXA IVMBIEL L
ThNEZE2EERLET, TAMAAL —FOEFTIZED VOO F =y 70 7bN, BREOEXLUEZEBYIZ/Y
T=IMNEUKEET R I 2R L TWEET, 27220 N Tr—JIINTRBNWI L2 T80 TEHY £
TA,

TAMAAL = FOHFIZIEMOEDIZEH U THELZLDRHY £3, HIAX V—ITFz—-—VDETHD
GCC, Binutils, Glibc IZHUTDHOTFANAAL—=RTT, ZNLDNYTr—VIETV AT LERELAHEELEDLTIEER
BEZHSEDTHD/HDTYT, GC & Glibe IZHIFDTAMAA — MEINZYORMZEL £9, THAMEWERED
YYVTHNEBBILTY, TEINOLEZENGUTES I L2l <HELET,

" Eﬁa
EEZEDTANEL DD ZETTMWN, 2 5 ZOEEIIBOWTTAMNAS— N2 ETTDI2I LI E D) EK
WBh)EFRA, EV0HDE, ZOBIZBWTEMT AT AMIGUTIEH, FAMVATAILLEZHEEEDY
BRHSL-DTT, WHIFAARBT I —NRETLIILEHY ET, & 5 |IZTEKTLIY —IVEIT—F
BREDTHY ., TORIZFFALERLAZYET, Lo TE@OI—F—ThhIE 8 5 =B\ TiET
ARNAALA =R NZ2EFLBVWZI 28O LET, TAMNAA—b2EGTTL2FIEZFHAL TETOVETH., 1
13T AR =D, BIREDFOLZOIZHHL TWEEDTH->T, TNHIZLELDOA T a v Td,

Binutils & GCC (IZHBFDT A NAAS — MDOFETTIX, #LUGAK (pseudo terminals; PTY) Z VRS RIEDFEAE L
F9, ZAUTEDHLEOT ARNNEEL Ed, ZRRETIHHIIOS ONHD FTH, £o2EH Y NH RN
EUTIHARARNY AT AD devpts 77 ANV AT APEUSHEEINTHNEWZ ENHITOLNET, ZTORIZDONT
% http://www. linuxfromscratch. org/1fs/faq. html#no-ptys IZEWTHRDFHULKFHHALTHE T,

ISV —=YVDHIZIET A NAL —MIRKTZ2ED00HD £T, ULHLUINSIFBFEICHIRIML T E D THMYZAR
EOTIEHY FHA, LATFO http://www. linuxfromscratch. org/1fs/build-logs/9.1/ 12307 %2 HBL T, kBl
2T ANMERZIFHINTWEZEDTHEINE DD EMALTLZIN, ZOYA MNIABIZBIIZ2TRTDOT AN
1 — NOIEH ZRUHBFEREZ RTEDTT,
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$5E —RHIRIEDER
5.1. 1EL®IC

ZOBETIRE/NEO Linx Y AFLAZBEELTOL HEEZRLET, TOYVATAIR, BHIICE 6 =T LFS ¥
AT LEWETLZZODEDT, TOLOIZHERY —INVHETRTEATHEY, BMEEIEEVDDEH, BDHFHOX
FTWETREZRMEL 9,

BINBOY AT LA HERETE7-012, ATFTOERBOFIEEZBAET, FOIZRANYATAURFELBR DI LWY —
VFz—V (A, TF—, TRy 7TI— Voh— 473, TOMOEHEZI—FT14VT+) 2ERELET, X
IO —IFz—VafioT, MOBERY —IVEEZEREL TV ET,

CDBTIZTERIND 77 A IVEEE $LFS/tools T4 L7 MU TIZA VAR = INFET, IhEDT 71 IVIL,
REBEIZTA VAR =NIND T 7AIVEER, RAMRBEIZHD 7 7 AINVEE IR DI INET, I THEIND /Y
=Yk, HSETRHUREDTH D720, ZDRIZHEETD LFS VAT LEFHLEZLSBWEZDIZZDESIZLE
£

5.2. YV —ILF — Y OEIMHIER

KETIEY AT L2V N9 FHPEANNZZEMICOVWTHML £, ZOHOTATZ Y SICHBET L BEIHY
A, Z0% FEOEEZGTOTHITIE WALSLERPPLNILS>TLHIITTY, HERZEDRDLS,
WOTH ZOEIZR > THAE L TATL ZIW,

b EORKEEIE R Y AT ABIERETE T, ZO—RNRY AT ALY AT AEED 72D +4)
BY—=INVHE2ELTWT, FAMVATFLALFYVE XN AZEDTT, ZDEEEAIL chroot IZ&>TBITLET, 20D
B 6 mIZBWT, ZV—YThITNOEN LFS VAT LAOREZITS> LHELBRLZEDTY, REEFIEOHAAIZ
BT, FILEDHTH>TEERZR/NRIZE D, FARFICRAKEOZERME L 25 X208 TV ET,

l'? FEd
INEYEITEDRNIZ, FETBETIY N7 A—L0D T=D0H (target triplet)] TRIND LR E MR
LTLEXY, T=D0M) 1% config.guess A7) S h2FEITT2 I L CHEIZHRATEET, TDORAY
DT MEZL DAY —=YDY —=AIZEENTWVWET, Binutils X —YDY — A%k (fFH) U ./
config.guess A7V T RE2FITLUTEDOHNEMHRL TATLSZIW, HlzIE 32 €y b Intel Foty
B —Tid 1686-pc-linux-gnu D LS BRHEIPELNET, 64 ¥Vw N Y AF ATl x86 64-pc-1inux-gnu D
IR F7,

FHLULTHWE TS9N 74— UEA4F Iy o) »h— (dynamic linker) DZFTHIZDOWTEHIMERL T
KFEXW, HAAFIvra—4&— (dynamic loader) & &R INDEDTY, (Binutils ANFRALT B REHER
BYYH— 1d CIFERD) FFTOTERELTLSEZIY, ) Glibe BT E2ZDOXAFIv I ) U=k 7
O7IANBELLUTWERHETATIVERDTHLTO—RL, EFOLODUEfRZE1T 572 ETHEERIZE
FLET, 32 EV MYV VYDEALFIVIY U H—DLENL 1d-1inux.s0.2 EWVWo72EDIZ8) 9 (64
By MY A7 ATIE | d-10 nux-x86-64.50.2), MFEIZZOHFMEFRNDLZL, FANVATALANDENT
ERVWOTHEITEY2—IVEEAT readel f -1 <F4T7EVa—)V¥> | grep interpreter K AJJLE
T, HAINDERZMERLTLKEIN, H6WDTITY M7 A—LDFEHRZHY 72085 Glibe DY —A
T4 L2 MUDI—RMIZHD shlib-versions 771 IIZEINTHET,

B 5 HIZBITDEIRFEMBED & D ITHEAET DD, TOEAMMRERE LTISRU £,

EIETWETTY N7 A—LDEHT#WINIEZET, ZD20/M0D "RyE—" 74—V RE2EHTDIED
T. LFS_TGT Z2HUZEDMMA L £d, IZT5ULTHBWT Binutils & GCC DOHIEDFELEE TR ZIE, Hftkod s o
OAIVNNAF—, JAA) VU H—%.fERIIBETELZ IRV IET, £ —2HO7—FFT7F ¥ —II0TDHET
EVA—NEELRLSTEH, TOVOAAVNL 5= 70 Y AH—%F21F, ERINDZEGFTEY 2 —VIEBIED
N—=R7zTIZHAELZEDERY £T,

—HFRICHEEE T2 94 72 VIO ATV NAIIZE D ERLUET, ZOATVNNA T— 0D EDIEEEK, FA N
VAT ANMEETZEDTIEBNZDOTT, IT9FT25Z8T, FARNYATADAY R =54 TS5 )W, —HHH%5
W VEEBLUTUED LD AEMEROTIEMNTE, FEFIZ 64 EY YT IZT 32 By hdhdWE 64 B b
DRIFDTA TV 2 ERERTEZIENTEDLDIIRY FT,

gece DY —AZHMUYNIHHET L LT, EOXAFIVvI) U h—%2HA0L00%E 3280 5—IZ8RLU £,

Binutils # FFWHDICA VA= UET, ZDHED GC X Glibe D configure A2V FNDEFTIET Y T
F=) UH—IIHTEIFXELBEEET A NPT OND-OT, TI TR EORELFHATRE E /2 ISR HABETH %
WHERINEST, ~AFEEAEDIT Binutils 2 —FBYDIZENRTEE 0D HETTIEHY A, Gee X Glibe D

31



Linux From Scratch - Version 9. 1-systemd

configure BWIEU KM XNENo2ETERE, V—IFz—rBbLITMLERNLELREZLLRETERINTLUENE
9, ZOREIX, TRTOCINREEZKZIZRBIZEST, KEBLEALLE>THENTLDZ Iz EFd, TA
MNZAA = N2EFTL2I AR ETERFA, INEZEFLTEITIE. ZORIITOIEDEZIZADEIIAHIHD Z L
W MNENSETT,

Binutils &7y 77— ) v h—% _fEHiricA VA=)V L EJ, /tools/bin & /tools/$LFS TGI/bin T
T INSHE—HBPMADN=RY VI BoTVWET, VYA—DOBEBERLIAIEZTIA T E2RETDIEFTT,

Id 3% RIZ --verbose A 7Y ava D CEMSTEFLWERI EONET, HlZIE Id --verbose | grep
SEARCH 21795 L, METLIIA TITVDNALZOMEIREZRLT<NET, FI—-T075L5%a2/1)LL
T Id 2 --verbose A 7Y avaD3TY VU758, EDOT7ANBN) Y2 INEZNa») £, #HlXIX gee
dunmy.c -W, --verbose 2>&1 | grep succeeded &FEFTIUX VU H—DUIEAIZA =T IR LZT 7 A
WIRTRTERRINET,

RIZA VAR —=INTBEDIE GCC TY, configure DEFTRHIIIUTDO L D> BRI TFONE T,

checki ng what assenbler to use... /tools/i686-Ifs-1inux-gnu/bin/as
checki ng what l|inker to use... /tools/i686-Ifs-Iinux-gnu/bin/ld

INERTOICITEELZELHYD 9, GCC D configure A2 1) F ik, FIAETZY —IVEEZEHELH$HEIZ PATH
FTALVZ RV ZZBBLTHWENVWEWNWS ZETY, UL gee DEBEOMIIZH > TlE, TOMBNSRANBITHHND
DIFTEDHYD XA, gee BRHT IEHERRY ¥ — % MR 2121 gee -print-prog-name=ld 2570 £,

X LIZEEAEREZ YD 2N XE, A3 —T0 V502 a0 VT BRIT -v ATV a v EDIFTEFLUEST, H
ZIX gec -v dummy.c EANTR e, SV TOLy Y — VA, TEVINVOZUBTEIRINETE, I5
12 gee DA VI INV—RUZMRBINA L ZDEHAIAARIEE RINET,

it b X7z (sanitized) Linux API Aw X —% AV AM—)VUET, Zh&Y, % C 5477V (Glibe)
A Linux A—R VDR gL D1 V4 —T7 2 — A% AREE LE T,

RDINWr—I13 Glibe TS, Glibe FEEDOBIZKIINITIBIRIFELEDIE, aIV/81 53—, N FUY—),
H—=FNANY X =TT, AU F—IZDOVTIk, —RIIEHFYREIIEARY) FHA, Glibe [EHIZ configure A
VT MITHREIND --host NIA—Z—ICBEDF LAY T—2HODENLTT, HLOEEIIBNT
FOaAUINA T —21F 1686-1fs-linux-gnu-gec 128D F3, NAF VY=L H—3IIAY X —3LDEMTT,

PO TR Z TR TITAEMA configure A 7Y a VEEIRT D ZEWBETT, configure FEFTDHIE gli be-
build 7«4 L7 hVIiZHd config. make 7 7 A IZEERFERERVRINTVWEDTHERL TATLZIN, 28
CC="i686-1fs-gnu-gcc" &TNE EIWHIZEFTEY2—IN2MHTEIr2HMTE -nostdinc & -isystem
ERETE VA T7—IZHUTA VI N—RIZ7AIVORBNNAZHIATEET, INS5DEEIX Glibe /Xy
F—=YDEBERMERLUTVET, Glibc WEIVRINDANZALIZHETEAE L ZEI RB¥fTONEZEDTHY, WV —
WFL—=VDT 75 MFEEIFEARIEFE L RN L ZRUTVET,

Binutils D2MEGDEIN RIZEWTIE Id AV RDIA TI VMBS AZBETS-OIZ configure D --with-
lib-path A4V F%2HEELET,

GCC DEF2MEDEIN RIZBENWTEH, V—AZBIELTHLWAALFIv I ) U h—BHWLNE EDIZLET, Ih
FELESTLED L, FARNYATAD [lib T4 VI NIBNHODAEN/-HAFIVv IV UV A—2HEZEDL LT
GCC MERINTLENET, IH5LTULEIE, FAMNVATAIMKEFELAVEZHET LW HAEKTE
Ao NP, a7 &RBY—INLFo—2l. BE5ZkEL (self-contained), HAZA T TUIETX 3 (self-hosted) &
DEB)ET, BLHEOBEDDONNY T —VX /tools IZHDHF7-% Glibe ZHVTEIRINZET,

% 6 FTETO chroot IZXDEETCIX. EEWRR/SY r—I2 LT Glibe Z2HDIZEILRUET, ZAUuFxEBITARXRT
WA EIICHOERELUAZME Y BIET 20T, Jusr 2 Glibe 24 VAN =N LAEL, V—INFz—2DT7AN1H
TAVI NY)DEFEEZIFN LFS VAT LAEZBEETIHRY DS r—Y %I RLTWVWEFET,

5.3. &M /A IILF|E

N =Y %)V RUTWSEIZIE, BINIORTHNAEZRE LET:

o N r—=vodizld, AVRRAIVTIEIINNYFEZLBTCE2EDO08HD T, NUFE2LUTEDE. TDONNYTr—IMN
WZZMEEZ T E7-20TYT, ABERBONHFTNYFE2LBTE2EDONRHY ., HEWVIIAZELREOWNT NN —
THAWFERTEH2EDOEHNET, LN TRYF2AY U O—RIDIFAPENLNTVARNER S, MEKIZET R
IZHEATLSEIN, IS FE2UTHBRIZ offset X fuzz EWoAELE AV —IRHBESERHY FTTH., Zhdit
SIZUBWTLEZIY, ZOEIRKTE NNy FIFMELRSERINTHET,

AV DFRFIZ, BEA Y —YUDHEH LICHIIND 2RI H) 9, THIREIZRNZOME L THE
WEFA, BEAvE—V, AVE—YRNIZHAINTVWE EDIZ, C % CH OSEIERYD TIERWVEDODOHEEX
NTVENEDTHDZ 2 RUTVET, SEDOEME T IS AFEINE TR, N Tr—IDICIddWEAE IR >
TWEDEHY £9, MEIFRNDOTETA, BEL U THARRIND ZLIZRDIDITTT,
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O —E, BREZH LFS DELSEHEINTWVWEI 2R £,

echo $LFS

FEOHEIFERMN LFS N—=F 14 avDI I VMRS Y IDTA L7 M) THDI L 2HRLTLEIN, AETIX
Imt/lfs T4 LZ MV EUTHBHLTWET,

RBRIATOZDDRIZEERE LTS ZI W,

1 EEIHH

EIVRIZHZ>TIE RANVATLABEMHIZTRI BRI VR ) VB, EULKA VA N—ILI RN
TWBZ L %HiRELFET,

bash ¥z I)VDFHEZHEL TWVET,
sh I& bash ADY VY RY Y I ) VI THDEZEDEL T,
Jusr/bin/awk 1% gawk NOY VRV W I ) VI THBEZEDE L ET,

/usr/bin/yacc 1% bison NDOYVRY W IV I THEH., HDWE bison 2FETTD-ODDOAT )T
NTHBEEDELET,

1 ECAE]E|

COV RIEETIIA T D EMNEETT,

. V=AY FI77(IVERETDT L2 MUk /mt/lfs/sources/ RED L ST chroot BRETEH
TIORANHERKE T L7 M) LU TLEIY, /mt/lfs/tools/ T4 L Z MDIZY—AZ2EBELLZ T %
HT <X,

2. VY—AFTALVZRMIVIZAYET,

3. BNV —=YIIOoNnT
tar A Y REMST/NAYr—I0D tarball 2R (FH) LEd, 25 =ETIR Ny r—IY%

ik (R $50I1% Ifs a—Y—2 UET,

N ir—=IOEE () BIZERINAZT L7 MNVIZAY 7,
AEDOFIMEIZME ST REEETo>TOE XTI,

V—ATF4 L7 MIIZREY £9,

VOV RFEEZBUTERINZNNY I —IF 0 L7 M) 28U £9°,

=

D oo T
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5.4. Binutils-2.34 - 1[0]&

Binutils Nw o=V, VY A—2T7 VT I—REDIDIIATII N T 7AINERMDFEDY —IVEHEEZREL £
ED

BB YL R 1 SBU

WELT 4 A7 K& 625 MB

5.4.1. 70X V/NMJUER Binutils A4 XA M—JL
> EER

BOEIZRER > THEHHZ L <A, EEFHEHE UTHHLULTWINEZ LKHMBELTEWVWTLLAZIY, Z
STIEZDBDOEBHLE NI TIVERBOLTIENTXB1TITY,

Binutils I&—FBINENRGTE NN —ITY, ZITEINRINDY VU A—TLyTI—%i>T, Glibe %
GCC DI EXE LKAV FHTELNE DN E AT LI LT £,

Binutils ® R¥F =2 A Y N Tld Binutils 2V RTZERIZ. NV REHDOT A LI M) 2o TN RT DI &% HR
LTCTWET,

nkdir -v build
cd bui | d

" (JI_%B
AT SBUEZ RLCWEET, ZHE2FEHLTWAESL, ANy r—I0 configure DS HIHD
A VAN —NVETONMMZFHUEL LS, BERMIZIFWIEIY Y K% time THAT time { ./

configure ... & ... & make install; } CANTHIXEHTEZET,
" E%ﬂ
BRIV RIFRE BET 4 AV KREIK, ZDHE 5 HETIET A MAAS— MIEDLIREPERIIEDRNI L
IZUET,

Binutils 22V NNANT 5200 %EREZ L ET, :

../configure --prefix=/tools
--W t h-sysroot =$LFS
--with-lib-path=/tools/lib
--target =$LFS_TGT
--di sabl e-nls
- - di sabl e-werror

— — - - —

configure #7¥ a v DEKE

--prefix=/tools
configure A2V 7 MZUT Binutils 7O/ 5 A% /tools T4 LVZ MYBTRIZA VA M=IVTEHI L ZHERL
i—é—o
--Wi t h-sysroot =$LFS
JHAIVINAIEFIZ, A=Y N UTHBELREZVATLATIATIV%E SLFS KOBELHEIT I 2ERLET,
--with-lib-path=/tools/lib
VY A—=DHNBRETA TV NNA%ER/EL T,
--target =$LFS_TGT
ZHLFS TGT IZEELTWA Y Y VU4l config.guess A7) T RMETED L IXMIMICERY 3, TITIO
7Y avid, Binutils O RIZHZ>TIZOAY U H—% I RTEHEDIT configure A2V 7 MIHERTS
£EDTT,
--di sabl e-nls
—BFg Y — VSR IZ H /- o Tl 118n ER bidfThRnwZ & 2HERLUET,
--di sabl e-werror
RANDIAVINA T —=NEELRKLUZGEIZ. EVRPHETEZENRNEDIZUET,
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Nwr—I% a8 V0 ET,

make

AVNAIIPET UEL, BEBRLIITTAMNASI—N2FEITLET, ULUYATAMENHO Z OB TIZT
ARNAAL—=bDT7 L —AT—2 (Tcl, Expect, DejaGNU) WN¥EFTETCWVERA, I SIZIDOHEETERIND IO Y
FALE, TRUIZROEBFEEIZIEI D TEIBZIONETNS, ZORNTTANERETTDIZLIEIHFVERNDY FH
Ao

x86 64 IZTHEXZ L TWAEEIE. V= IVFz—rOY )2l > 720y YRy 7 ) v 7 2ERKLET,

case $(unane -m in
x86_64) nkdir -v /tools/lib & In -sv lib /tools/lib64 ;
esac

N —=V% AV ARN=IUET,

make i nstall

RS r — Y DFEMIE 6.18.2. TBinutils DR #ZHLTLZI W,
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5.5. GCC-9.2.0 - 1[O)&

GCC NS —Jix C VA F—% C++ VA F—RED GNU a1 55— ¥ avziRfl £7,

BEE YOV R 10 SBU
MBET f AT RE: 3.1 GB

5.5.1. ARV /XA( LR GCC DA VR h—JL

BE®D GCC i GMP, MPFR, MPC D& /NSw A —Y %R UET, INO6DONNY T —IFFRA RNV ATAIZEENTH
BONE LNBW-H, UTF2EITUTENVROEHEEZ LET, HroXvr—I% C V—AFT 4L 27 hYOFIZfH
B (E) U, TAL2Z MR ZEFHLEST, ZhiE GCC DI RIFEIZEWTENS 2 HEIWIZFIHTEXS X519
57-DTT,

" /3‘5§E',

AEIZBOTIFBEENE S FELTVWET, ZITOFIHEIMOEDOLFEMETHY ., FIEHOME (S r—

IV RFENE) IEBHFE TS, FTHHOIZ gece D tarball ZfHEE () L. XAV —AF 1 L2 K
VIZBEIL 3, FTIMATAH TR, AFOFIEZTHOEDOERYD) £9,

tar -xf ../nmpfr-4.0.2.tar.xz
m/ -v npfr-4.0.2 npfr

tar -xf ../gnp-6.2.0.tar.xz
nv -v gnp-6.2.0 gnp

tar -xf ../nmpc-1.1.0.tar.gz
m/ -v npc-1.1.0 npc

UTOa9 Y RIZGC DT I7AINIDEAFIVI) VU I—DOREBET LI M) &2, BRIZA VAR=ILINTWD [
tools ¥LUEd, F/~ GC DAY IZI—KISAMS [fusr/include 2R 9,

for file in gcc/config/{linux,i386/!inux{,64}}.h
do
cp -uv $file{,.orig}
sed -e "s@!lib\(64\)\?\(32\)\?/1d@t ool s&@' \
-e 's@usr@tools@' $file.orig > $file

echo
#undef STANDARD STARTFI LE PREFI X 1
#undef STANDARD STARTFI LE PREFI X 2
#defi ne STANDARD STARTFI LE PREFI X 1 "/tools/lib/"

#defi ne STANDARD STARTFI LE PREFI X 2 ""' >> $file
touch $file.orig
done

EDav Y RPELODPEBVGEIE—D—DHARL TV TLZXW, F7 gee/config/linux.h, geel
config/i386/1inux.h, and gcc/config/i368/1inux64.h LS5 7 7A)NV%&, 771 IVAMOEKREIZ [.orig]
EMUMATIY—LET, TLT—200 sed IXY KT, ZO7 7 A VAICHZ [/1ib/1d), [/1ib64/1d] ,

[/1ib32/1d) WS F i OB [/tools) 25 ULET, FAZ2HD sed IYY RIZk>TN—RI—FT 71V
TXINTWD TJust] WD Z2ESIHMZIET, TUTCIITMADIRIERXZ 77 A IVORRBIZEMU, ME/SZ
¥ startfile 7V 74w 7 A2ZHULEd, OB [/tools/lib/] DDV IZIX T/] BBEEL R 3, Hw®EIC
touch IZ&>TCaA¥—UAET77AINVDEA LAAR Y TE2EHRLET, cp -u 2HDDIF, #EoTav Y RE JEkEIL
e UTEANVIFN T 7AINEEIBNELSIZTE2HDTT,

ZUTHAND x86 64 THIGEIE, 64y bIA4TI3VDT 74V T L7 M)£&% Tlib) & UET,
case $(unanme -m in
X86_64)

sed -e '/nB4=/s/1ib64/lib/" \
-i.orig gcc/config/i386/t-1inux64

esac

GCC DRFa2AYPNTIK, HEHOEIWRT ALY M) 2ERT DI EDHRINTOET,

nkdir -v build
cd bui | d
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GCC Z2aAVNINTB-DD%ERZ LU ET,

../configure
--target =$LFS_TGT
--prefix=/tools
--wWith-glibc-version=2.11
--Wwi t h-sysroot =$LFS
--with-newib
--Wwi t hout - header s
--wWith-local -prefix=/tools
--Wi th-native-system header-dir=/tool s/include
--di sabl e-nls
- -di sabl e- shared
--disable-nultilib
- - di sabl e- deci mal - f | oat
- - di sabl e- t hr eads
--disable-libatomc
--di sabl e-1i bgonp
--di sabl e-1i bquadnat h
--di sabl e-1i bssp
--disable-libvtv
--di sabl e- i bst dcxx
- -enabl e- | anguages=c, c++

— e e e e e e o e o e —m —m — — — — —

configure #F 7Y a v DEK:

--with-glibc-version=2.11
ZOATVaviE, FAMIHD glibe LDV I —INHEHEMEEZRFOELSIZUET, HFAMNYATAEMS TR
9 glibc DM % BAKIRHG /24 EDTY,

--with-newib
ZOWFETIIMATRER C A4 77 VDNEEEHELEFEA, ULZEMN-T libgee MYV REFIZ inhibit libe EH
ZEELET, IN2IFOIET, libe YR 2HELTLI-RED2Z2 IV ANV LANEDIZLET,

--wi t hout - headers
SEEER O AV T—%EETDZR5, GCC XX =Ty MY AT AIHBMEZ ROy A —% n e U
T, APIEIZBEWTIIMEEANY F—IBEH) FHA, DALY FIE GC DZEIVAY X—%2ELIZVOMNE
WkAIZUET,

--with-1ocal -prefix=/tools
O—HNV7) 7w 2 A (local prefix) I&, GCC AT —HIWIZA VAR —IINTVDBA VY IIN—RT 71 %
LW T L7 M) 2E®RUET, TDOT7ANME fusr/local TS, ZODHRE% /tools £FTdHI &

T. GCC AMEUHT/SADS Jusr/local ZERALET,

--with-native-system header-dir=/tool s/include
GCC DY AT LAY X —%2EUHTT 74N MDISAIE [usr/include T9, IZ root 2ZHETIERITIE. 20D
T4 L2 MYk $LFS/usr/include &2 F3, UMLULIZIDEBZED2ODEEZEBE LT, "N E—%1 VAN
5% $LFS/tool s/include X UTWET, DEFYVARASYFIL GCC WAy X —2ELSAD20HE2 L1
F5EDTY, GC D2ADDOEIRTIE, FUASYFEHNT, mARNYATLADOAY Z—E—YRDIFH IR
WEkHIZLET,

- -di sabl e-shared
COATVaVIINEIA TIVEART AV I IA4TIVE LTI VI T LE2ERLUET, FANVATAIL
BRL TS RE% BT 5 720TY,

--di sabl e-deci nal -fl oat, --disable-threads, --disable-libatonm c, --disable-Ilibgonmp, --

di sabl e-1i bquadmat h, --di sabl e-1ibssp, --disable-libvtv, --disable-Iibstdcxx
INSDA T aviFEIL, TEREUNSUS B, ALy R, libatomic, libgomp, libquadmath, libssp,
libvty, C++ S A TSV DY R— 20T NEMIIZ T2 2R LET, INOHDKEEZEDOTND L, 7
DAY T—%EIVRTIHEBIZIEIVNAIVITERRLU EY, FA27O0AT VL)L >T—RHZR libe o
TV BREETLIEIIIAEREDTT,

--disable-multilib
x86_64 (ZXf LT LFS (& 72 multilib DY R—h%2 L THETFA, ZOF TV aViEEIE x86 IZIXMHEKRTT,

--enabl e- | anguages=c, c++
IOATYavid C av LI —8&U (H IV T—DALENRTDIILE2FERLET, ZOHRRTHELRD
X ZDEELITENSTT,
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GCC 2V /8 VL 9,

make

AVISAIIPETUELZ, ZOWEHTETAMAAS—M2ETTEZILETEET, ZZHNIERBRRTWVWE LS
2. TARAA = DIV —LT—INREFEFETITVETA, ISIZIOMRETERINDG IO T L%, TITR
DEBEEIZEI>DTEIBZONETNS, ZORENTTANREFTEIZLEHFTYERNHY XA,

N —V% A4V ARN=ILET,

make i nstall

KXW —I DML 6.25.2. TGCC DFER] 2SBLTLFIW,
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5.6. Linux-5.5.3 API ~Nv & —

Linux API ~Aw & — (linux-5.5.3.tar.xz ) & Glibec DSFIHT D H—FI) APl Z#MEL 7,

BEE VO RIGRT 0.1 SBU
MBET o AT RE: 1 GB

5.6.1. Linux API Avw & — DA VA MN—)L

Linux 1—x W7 TV r—vay7aro53v 742 —7x—A (Application Programming Interface) . ¥ A&
TALD C ZA4 7Y (LFS D4 Glibe) IR U TRMETE2HENHY £, ZNEITDIZIE Linux =3IV DY—A
ZEEND, XEIER CAVA—T 7414 )% L (sanitizing)] UTCHHEL £7,

AN —IVNIZH B REY R T 7 AN EERIBZNEDIZ, AF20LHU ET,
make nt proper

ZUTA—HF—DHHT o N—FAAY F—T 74 V%Y —ADLHIH L ET, #RIN TV nake X¥—7y
I Theaders install] IZFIHTXEHFA., BEREDS rsync WREL LY, ZOREATIIMHETEIROCNSTY, AV
Z—T 7 AIVEHIDIZ . Jusr IZIE—L., TORIZBERGHIZIE—INET,

make headers
cp -rv usr/include/* /tools/include

A8 r =Y DFEMIE 6.7.2. [Linux APT ~w &— DREK] 22U T EX0,
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5.7. Glibc-2. 31

Glibe N Ir—YFFER C FA4 77V ERELEST, ZOIFA TIVIFEARNZNIEN —F V2 E5LEDT, AE
VENYUT, T LI NIEE 7700V OA—TY, 70—A0 AT, CFFIEE. NE—rxyF VT, Bl
B, FEL2RHY T,

BB YOV R 4.5 SBU
WET 4 AT K& 896 MB

5.7.1. Glibc DA VA b=
Glibc D RF a2 AV MTlE, EHOCILRT 4 L7 M) 2EKTE BRI NTHET,

nkdir -v build
cd build

JKIZ Glibe 2 a8 IIVT B0 % L £9°,

./ configure
--prefix=/tools
--host =$LFS TGT
--bui l d=$(../scripts/config. guess)
- -enabl e- ker nel =3. 2
--W t h- header s=/t ool s/ i ncl ude

\
\
\
\

configure A7 a v DEK:

--host =$LFS_TGT, --build=$(../scripts/config.guess)
D& BATYavEMAEDED LT /tools T4V MNIIZHB /ORI VIINS,F— JOAY VU H—%
ffioT Glibe A7 O ATV NRAININD LD IIHY £,

--enabl e- kernel =3. 2
Linux #—3J)V 3.2 LEDOYR— 1 2F5ED2BRLET, NGO —FINVEFFHTEZ LN TI A,

--wi t h- headers=/t ool s/incl ude
INETIZ tools TA LT MVIZA VAN =NV UEAY X =T 74 I)VEHWT Glibc 2¥ IV RTEHZ L 2ERUE
T, IOFTUEH—FINIZED LD BEEEENRH D0, ED LD IZ L TR Z KNSR EDEHREZ Glibe A
BondZeizil) £9,

EOVRFIZIFBATRD LD BA 2 —=IUDBHHINENE LN ERA,

configure: WARNI NG

*** These auxiliary programs are mni ssing or

*** jnconpatible versions: nsgfnt

*** sone features will be disabl ed.

*** Check the INSTALL file for required versions.

msgfmt 712275 AN WS (nissing) o HE#HMENL WS (incompatible) THEFCHEIZH Y A, msgfmt
a7 Mt Gettext N r—IWRMETEIEDT, AN VATAIEENTVWEINE LNETA,
" /f%ﬂ

AN —IF "AifTEIV R (parallel make)” 2475 & YV RIZEKRT 2 L OBEHNHY £, LY
U RICERUZBE1E nake IV R 7-j1” A7 avE220 3 CTHEILRLTLEI N,

Nwr—I% a8 V0 ET,

‘ make

N Ir—I%A4AVARN—=INVLUET,

‘ make i nstall
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A4 T
CORETUT2MBTERBLEST, HLWWY—ILFo—VDEARMZEERE (a2 /831001 V7)) BEFIC
WMIXNENE DD EHERTHZETY, HEHOF vy (sanity check) 2756 DTHY. AFDIY
VREFEITUET,

echo '"int main(){}' > dumy.c
$LFS TGT-gcc dummy. c

readelf -1 a.out | grep ': /tools'
FTARTHEFIWUHE I, TIT—DRELRITNE BROIY Y ROETHEL UTUTIRELINSIET
Y.

[ Requesting programinterpreter: /tools/lib64/1d-Iinux-x86-64.so0.2]

AVA—=TVE—=%1F 32 ¥v by VD4 [tools/lib/ld-1inux.so.2 &&Y E9,

HFRERN L 3RBES2), HEIVEME LI INEN -0 UGEIE, EINIRENRHY) £9, &
ZIZHER D 2 O0HE, HlfTET > THEL TS AT, BRETICIORITEERVTZI N,

TRTCMWETUEDL, TANZ 7L VEHIBRUE T,

rm-v dummy.c a.out

" {J\:E %E
KAFIZTEIN RT S Binutils Tld, W—IFz—VDREULKIETXANE I N2 HEF IV ITET
272 F£9, Binutils O RIZEBUZE UL, ZNBENHZA VA M=)V L T /2 Binutils, GCC,
Glibe DWVWTHNMWNIZTEIRNS FLTETCVRVWI L 2ERLET,

A —I DML 6.9.3. TGlibe DR 22U TL A XV,
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5.8. GCC-9.2.0 NASHEXY H L7 Llibstdct+t

Libstdet+ 13f8E%E C++ S 75 1) T, (GCC D—IAS C++ 12X >TE PN TWB D) C++ 220N T B8
WZRBEERYET, 277U geepassl ZEINRTBIIHAZ->TIER. 2O T3V DOA VA M=ILE2ENIITHERITN
ER) ERA, FAUIZDT A TIVD glibe ITHEFELTWT, /tools T4 L7 NUNTIZEZ glibe BFHTER
WIRRETH B 015 TT,

BEE VO RIGRT 0.5 SBU
MBET o AT RE: 878 MB

5.8.1. Libstdctt A4 VA M—IJL

"ﬂ' %E%B
Libstdctt DYV — A% GCC IZ&ENET, ULAB->TE3IE GCC o tarball Z{H5E (f#E) UL/~ ET
gcc-9.2.0 T4 L7 MVIT A TEEZH#D T,
Libstdet+ D72ODFT 1 L7 MY &/ IZERUTHEIL 9,

nkdir -v build
cd bui |l d

Libstde++ 2 3V /N IVT 570D # %2 L £9,

../libstdc++-v3/configure
- - host =$LFS_TGT
--prefix=/tools
--disable-multilib
--di sable-nls
--di sabl e-1i bst dcxx-t hreads
--di sabl e-1i bst dcxx- pch
--w t h-gxx-incl ude-dir=/tool s/ $LFS_TGI/i ncl ude/ c++/9.2.0

— — - - — — —

configure A 7> a v OEKE

--host =..
MATZ70AT 01 7—%RTDEDTHY, lusr/bin IZHD2EDTIFARL, FXILHIFEFEVHELEZED
ZEETDH2EHEDTY,
--di sabl e-1i bstdcxx-t hreads
gee 1 BIOIFALY RYBR—FRLIZENVRENET, ULAEBOT (H ALY RIATIVEERTI ERA,
--di sabl e-1i bstdcxx-pch
RKAAWFIE, BRIZOA VNI NVINAZAVIN—RT 74N VA= LEBEVWEDIZLET, ZHNEZIORET
IFHERNZHTT,
--w t h-gxx-include-dir=/tool s/ $LFS _TGI/i ncl ude/ c++/9.2.0
CHt YN =R V7N — R 77 INVERT T LI M) 2EELET, BEOLILRIZBEVWTEDT 1 L
7 N)EHRIE. R EAT L2 MO configure OA Y a VIZTEELET, ZIZTOMEETIR. EOXSIZL
THIRIZFEE L £9,

libstdet+ 2 a2 84 L L 9,

‘nake

FA4TI7V &ALV AN ULET,

‘ make i nstall

AN r —Y DFEMIIE 6.25.2. TGCC DRERL] 22U T 230,
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5.9. Binutils-2.34 - 2[0]&

Binutils Nw o —JF, VY A—T7XyTI7—REDEIDIIIATII NT7AINERDFED Y —IVEHE R L £
KR

R VL RIGR 1.1 SBU
MET o AT RE: 651 MB

5.9.1. Binutils 4> RXA M=)
CIVRDEDHDT4 LI M) ZHOERL T,

nkdir -v build
cd bui | d

Binutils Z Y /8T 5-DD%EfZ L £7,

CC=$LFS_TGT- gcc \
AR=$LFS TGT- ar \
RANLI B=$LFS TGT-ranlib \
../configure \
\
\
\
\

--prefix=/tools

--di sabl e-nl s

--di sabl e-werror
--with-lib-path=/tools/lib
--W t h- sysr oot

configure A 7Y a v dEk:

CC=$LFS TGT-gcc AR=$LFS TGT-ar RANLI B=$LFS TGT-ranlib
Binutils 2321 74 7ICEIWRTLZIENHWNADT, FA MY ATAIFELTVWD 7B AT Y8 T —X
YV —IUHEDT, EILRUTWEYATLANDEDR VD LD IHEEL £7,
--with-lib-path=/tools/lib
configure A2 1) 7 MIxUT Binutils @I VA INHTOITA TI7VNRNAE2BELET, YU hI—IZ/HULT/
tools/lib T4 V27 MNIVERBETDIENDTT, II5FTDILTYVVYA—WEANEDTA TIVEBRELRNED
IZUET,
--Ww t h-sysroot
ZHET 7 AN RO (FFAEL TOHRWY) sysroot T4 L2 M) [tool s/ $LFS _TGT/ sys-root #E#HTZHENDT
T, ZHE, VU AI—DIAXV RISV EIREINZLEA TV MIRL, 2In6BBEEINIEELT
VI hERODIFHEDR LRV FT, HEAF TV NI <sysroot>/etc/ld.so.conf IZEREINZT A«
V27 NUAPSKREBIN, MBIZEKBUZGERX) VI —ORBANAVKREBINES, ZOFIFEMNREDT
Ty ZODALYFIMBUTEHEINTOENR>/26, RANED [etc/ld. so.conf RHVOENET, DFEVKA
NEDZATIVIZ) v IINZTOTILNHETLKZZ2LRY), BIIRITNERLRNWIETT,
N r—=V% a4 VL £7,
‘ make ‘
I Ir—V%A4A VAR LUET,
‘ make install ‘
RETH D [THFEE) OFEFIZRDT) Y hH—%2%HLET,
make -C I d cl ean

make -C I d LIB PATH=/usr/lib:/lib
cp -v Id/ld-new /tool s/bin

make /NT A —& —DEIL:

-Cld clean
BITTF4 V7MY 1 d (CaAVNAIVERINZT0T T LETRTHIBRL 7,

-Cld LIB PATH=/usr/lib:/1lib
YTF4 L7 M) 1d OFIZERINDZRETOT I LAEBERLET, Makefile 77 A IVNDZEE LI B_PATH
ZAVYRIAUNHEZZ T, —RRY —VEOFREE LESREL, BYBRNASAZEBRLEST, TOEHK
DFEF) V=T DT 7 AN NOMBNNAEEETLEDTHY , REICMITHEME LY 7,

43



Linux From Scratch - Version 9. 1-systemd

AN r—IDFEMNIE 6.18.2. TBinutils ORERR] 2 BHBLUTL A X,
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5.10. GCC-9.2.0 - 2[O]&

GCC Nl —Jix C VAL F— C++ VAL FZ—RED GNU aV\f5—ab I TaveiEglL 7,

BEEL YL RIR 13 SBU
MBET o AT RE: 3.7 GB

5.10.1. GCC D1 YR h—JL

HlEDD GCC DI RTIE, WHHRY ATALANY Z—% LV AM—)IVLTWVWET, FTDID limts. h & i
WEDL Y AT LAY A — limts. h Z2FAAARET, TOT7AIVITEREIZIE /tools/include/limts.h &4
DEF, ULHAUIEIOO GCC DYV REFIZIE /tools/include/limts. h I3FEELEEA, ULED>T GC 231 v
AN —=ILFBREAY X —I%., HWOWTHISERE L~ (self-contained) £ DDA L EY . ¥V AT LAY X — DR
BREIZEENFETA, —EFRNA libe Z2RETIALINEIELN /2D TEMN, ZOEETD C DN RTIE. N
Ay X —RRZE2BEOEDTRIFNIERYD FHA, ZBEBNEANY X —%2EKT 572012, GCC BV RV AT LAWET
FoTCWVWBHAELFEUEDIZTDE2H00, UFDav Yy RE2FETLET,

cat gcc/limtx.h gecc/glimts.h gec/limty.h >\
“dirnane $($LFS_TGT-gcc -print-1ibgcc-file-name) /include-fixed/limts.h

HE5—E, GCC DT I7ANVIDEALFIVIV U H—DRET A L7 ") %, BIZA VA M—=)LINTWS [tools &
L/i—é—o

for file in gcc/config/{linux,i386/Iinux{,64}}.h
do
cp -uv $file{,.orig}
sed -e 's@IiDb\(64\)\?2\(32\)\?/1d@tool s&@' \
-e 's@usr@tools@' S$file.orig > $file
echo '
#undef STANDARD_ STARTFI LE PREFI X 1
#undef STANDARD_ STARTFI LE PREFI X 2
#defi ne STANDARD STARTFILE PREFI X 1 "/tools/lib/"

#def i ne STANDARD STARTFILE PREFI X 2 ""' >> $file
touch $file.orig
done

x86 64 ETEIN RLUTWBIEEIE, 64y NS4 TSVDTIAN T4 L7 NU%% Tlib] IZUET,

case $(unanme -m in
x86_64)
sed -e '/nB4=/s/1ib64/lib/" \
-i.orig gcc/config/i386/t-1inux64

esac

GCC Z#IDTEIL RTBHERITIE GMP, MPFR, MPC DE/NNw r—V % pnglie U, tarball 2L T, FIEDT 1 L
7 MNIZIIBHITET,

tar -xf ../npfr-4.0.2.tar.xz
nv -v nmpfr-4.0.2 npfr

tar -xf ../gnmp-6.2.0.tar.xz
m/ -v gnp-6.2.0 gnp

tar -xf ../npc-1.1.0.tar.gz
m/ -v nmpc-1.1.0 npc

Glibc-2.31 Ik W HEAETIMELZBETEL £,

sed -e '1161 s|~|//]" \
-i libsanitizer/sanitizer_conmmon/sanitizer platformlimts_posix.cc

SHEOT ALV N EBEERLET,

nkdir -v build
cd bui | d
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GCC DI RIZADBHINZ, T7ANDNOKREIT Z 7% FEITDE I BRBRBEEABOREN RN L 2R L TEX
|’

GCC 2V )N IINTB-DD¥fH%E L 7,

CC=$LFS_TGT- gcc

CXX=$LFS_TGT- g++

AR=$LFS TGT- ar

RANLI B=$LFS TGT-ranlib

../configure
--prefix=/tools
--with-local -prefix=/tools
--wWi th-native-system header-dir=/tool s/include
- - enabl e-| anguages=c, c++
--di sabl e-1i bst dcxx- pch
--disable-nultilib
- -di sabl e- boot st rap
--di sabl e-1i bgonp

— - -

configure A 7> a v dEk:

--enabl e- | anguages=c, c++
C& CHt OIS I —%EKTDHILEHRUET,

--di sabl e-1i bstdcxx- pch
i bstdc++ (2L TTY) 3V /81 )bAw X — (pre-compiled header; PCH) ZV I RULABZVWESIZHERLUET,
NEEGOTUED YA ANWZ B2 2128, TETERATIRENHY FHA,

--di sabl e-boot strap
GCC DA A T4 TENRZIFDIZIE. TIANNTIE "T7— ATV T CIVRZIFBRVET, THIEHIZ GCC
EAVNANTEOTIRAEL, BEIOI VLIV EBEIELET, DFY —EDIZCIVRINZTOT I A %H>T
“ED, ZEOOIAVIILINEFTOIEDTT, EHD, ZFEOEAVSAIVEZERDKRTDIX. ZICE->THAHY
EHAERUCREREDZEDHTAZOTT, ZOZEIZEoTaAVYSAIVNERIZITONAEZZ L E2BIZRTI &I
ERVFET, UL LFS O RTIE, MESET—MARNTY T2ITIHBEDRN, FEWW(solid) TV /81 F7—
EEVHLUET,

Nwr—I% a8 V0 ET,

‘ make ‘

Nwrlr—V% AV ARN—IUET,

‘make i nstal l ‘

BREBIZY VYRV ) U 2 ERERLEST, TOT7IALXA27 ) T ROHIZIE gee TIRARL cec # WS E DD
DEd, YURIVYZ )V IREDZILETEBOTOT I LAZNHMIZTDZZENTE, @E GNU C 3231 5 =01
VARN=IINTHERNEL D WNIX YATATERATELZEDIZRY XS, cc 2FHTLZZZTE VAT A
BHEENED C AV F—% A VA RN=IVTREINZHW T2 08N ARY) 9,

In -sv gcc /tools/bin/cc
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ERE
COEET, BELEZY—NLF—VOEERNE (VNI ) Vv I7RED) BENELLEEL TS Z
CEMERTHZHENHY T, @LMEMRE (sanity check) 2475 2O T2 EFLTL AW,

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

MR SEELZGRIET T =D Bno/2b VWD 2T, BREOIVY RPSHNINSFERIZUTDOL ST
%%139T9,

‘[Requesting programinterpreter: /tools/lib64/1d-1inux-x86-64.so0.2]

32 Y IV VIZHTEIHAFI v Y v h—IF /tools/lib/ld-linux.s0.2 &4 £7,

A Y ROHIFERN L EBLZS>TWAY, WIS HIINE NS 2GE61E. MErE”L I L2 K
RLUEd., C2ICfENDZONAE. BRTEToTHRE LT AZIV, BEFIcofLicEERNT
KXWV, cc TIEAL gee 2o THEREUMREZIT O TATLEIY, INTHHRLAZAS [tool s/
binfcc DYYRIY IV VIMNELLBVWENWSZETY, EULKAERUELTLAEIN, H/-BEESK
PATH BWIELWRE D D EREZRL T ZX W, echo $PATH #5473 L T, Ef7/82 D A M DSEHED [t ool s/
bin THENESIHERLE£T, PATH BRE->TWEARSL, EiExdbAExE Ifs a—¥F—TarsrsvLTn
BOONE LNETAL 4.4, TEREERE] TOFEECHENRD>7ZO0E LN ERA,

FRTWETUELT AN 7 IVEHIRL £,

rm-v dunmmy.c a.out

AN r —Y DFEMIIE 6.25.2. TGCC DRERL] 22U T 230,
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5.11, Tcl-8.6.10

Tel NS =y —)bax>y REZE (Tool Command Language) #RMLL 7,

BEE VO RIGRT 0.9 SBU
WET 4 AT K 72 MB

5,11.1. Tel DA YR b—Jb

AN —I L ZNIHEL 2 D03 r— (Expect & DejaGNU) (F, GCC B LU Binutils REIZHBIFBETFARA
1= 2EFTEIDOIIREL RO VAN=IVTE2EDNDTT, TAMNEKDEZDIZZNG 3 DOV Ir—T%A YV
AN=IFTBLNIDIE, DL RIFILIEhELNERA, HZEREWNTIERNZETH-oTH, HELY —IVEMNIE
HIZEHET 2 L VWO HERPHBLNNITLLTEET, AETIETANAAS—NE2EITT DI EIEBHATIERN 20, EfT
LBEVWEDELTWETA, T5 3 DOV Tr—Vd 5 6 BTHOTAMDZDIZKRELBEEDTT,

ZIZTHATS Tcl Ny —IF IFS IZBI5 T AN E2EMT D -ODRERBERN—Y 3V TY, ZERENY
r— N2 DWT U BLFS Tel procedures &MU TL A X,

Tel 23054 TB7-0D%fH%E L 7,

cd unix
./configure --prefix=/tools

N r—=I%EIRLET,
‘rrake ‘

AVNRAIPETUELU, BIZERRAZESIZ, ZOBIZT—HHHY —IVDOTARNAAL — 2 FETTDILIEINET
EHYFEFFA, ULNUTAMNATI—IN2FETTIRL, UTE2EFTLET,
‘ TZ=UTC nake t est ‘
Tel DFARNAAL— M, FFEDFANRBEIZBEWTERKRTZ2220HD £, TOERRITLSOP>THERTA,
U oTTARMNAL—FNOEBIFELL Z LTI ARL, ILTEKRRZILTIE®D FFA, TZ=UTC FX A1 LYV —V%
e A IgM (Coordinated Universal Time; UTC) & UTCTHEHOMNAEMIZEHELET, 7~FALINEFETAMAAL—K

ERITTDIMETORETYT, IOV THTRELNIETLETAMPEL KRB INET, BREEH TZ 2oV TE
BT RICTEEUSHHL T E T,

WNIr—I%A4AVARN—=NVLUET,

‘make i nstall ‘

A VAN=NINZTATI) 2ESAARAREIZLET, I3TR2IETRIZTNY IV VRV EHIRTES ESI1ZU
7,

‘chrmd-v u+w /tools/lib/libtcl8.6.so ‘

Tel DAY T—=T7ANEA VA=V LET, INSIFRIZEIN RTS Expect BWUbELT5771IVTT,

‘make instal |l -private-headers ‘
MBERLEZY VR I Y VI RERUET,
In -sv tclsh8. 6 /tool s/bin/tclsh |

5.11.2. Tcl DR

AVAN=NTOT I A telsh (telsh8.6 Ad1V) > 7)), tclsh8.6

AVAR=NFA TV libtcl8.6.s0, libtclstub8.6.a
BiBg 5 A

tclsh8. 6 Tel ax> Ry

tclsh tclsh8.6 AV v o

libtcl8.6.so0 Tel 475V

libtclstub8.6.a Tcl AXTSA 751
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5.12. Expect-b.45.4

Expect /S —Uid, DT 07T A LKFEMICMBE 2175 TR T T AEREL £,

BEE VO RIGRT 0.1 SBU
MBET o AT RE: 4.0 MB

5.12.1. Expect A4 VXA M—JL

Expect @ configure A7) 7 ~iE, AR l\‘/X?AOD lusr/local/bin/stty ZFIHU LS & UEdH /bin/
stty 2FHTD LD ITEEL £T, g?h%ﬁid)t L ZITHELTWSTANAS—hDOY —)VEHEZ, V—IFz—
VOBRMEEETEFHELTESS 720 %%t?&é?)\bf’é‘

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

Expect ZaVN1NVTB7-0D%EfRE L ET,

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

configure A7 a v DEK:

--with-tcl=/tools/lib
Tel DAY AP=EYa—)%E, HFANYATLMFIEL T Y = VEOGHM» O TR, —RKY =)L 2 i
ELUET AV NUDSBUMT Z e 2R LT,

--with-tclinclude=/tool s/include
Tel OPEAY X—=T 7 A IVERUBTEMEEE LU ET, configure ZEBIIZIE Tcl ~Nv & —7 7 1 VDL
ZRULI WD, TNEPRU ET,

Ny r—=Y% BN RUET,

‘ make ‘
VAT UE L, BHZERBRRAZEDIZ, ZORICTHRHY —IVDTFANAAS — N2FETTD I LIENBET
EhHDFEFFA, ULNUTAMAI—I2FETTIRL, UTE2ETLET,
‘ make test ‘

Expect DF A RMZAA — M, FEDFAMRBIZEWTKKTDZ LMD Y T, TORRZELS Mo TVER
ho UEDBODTTARNAL—FORBUIIES 2L TIFARL, IUTEKRRILETIEHY FHA,

Nwlr—I% A VANV UET,
make SCRI PTS="" i nstal

make /NT A —H& —DEIf:

SCRI PTS=""
Expect OHBIRAZ ) T MNEA VARV ULARWI L2 HRLUET, IhodBEHY XA,

5.12.2. Expect D#ERK

AVAN=NTOT I A expect
AVARN=IIA T libexpect-5. 45. so
W& 55t BR
expect A7) T hE@EETHONER LR T TS A t@ﬁ@fi%ﬁb\iﬂ"
| i bexpect-5.45.s0 Tcl #EREEREZIE LU T, H2 WK (Tel BRWVIEGAEIZ) C X O+ 2 HEEE, Expect DXV &

DO BIfe Rt L 29,
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DejaGNU S —Vk, OB TS L2 T ARNTEZ 7V —L 07— 240 £ 7,

BB YL KRR 0.1 SBU AT
WET 4 AT K 3.2 MB

5.13.1. DejaGNU 1 > X =)L
DejaGNU % 2 V8T 5 -0 D¥Ef%E L £,

‘./configure --prefix=/tools

N r—=Y%E)RUTA VA R—=IVLET,

‘ make install

AVNAINEERZ T ANTDIBRLUTNEEITLEY],

‘nake check

5.13.2. DejaGNU D#ERK

AVAN=NLTOT T A runtest

1B 55 B

runtest  expect ¥ T IVODMIERIGATZ ¥ E L DejaGNU 2 FET T 520D T v IN—A 7D T K,
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5.14, M4-1.4.18

M4 Ry r—vldvro7 oy —%28Et0 9,

BB YL KR 0.2 SBU
WET 4 AT K 20 MB

5.14.1. M DA VX b—Jb
glibc-2.28 ICH U THEL RBEELITVET,

sed -i '"s/1Oftrylockfile/lO EOF SEEN' lib/*.c
echo "#define 1O IN BACKUP 0x100" >> |ib/stdio-inpl.h

M4 23V NM VT 5200%[HEELET,

‘./configure --prefix=/tools ‘

Nwr—I%aV 84 V0 ET,

‘nake ‘

VST UELA, BICERBRRAEZEDIZ, ZOBIZT—HEY —IVOTARNAA — N2 ETTEZLIIREAET
Eh) EFA, UNUTFTAMNATI—b2EGTTEIERL, UMFR2ETFLET,

‘nake check ‘

N —=V% AV ARN=ILUET,

‘nake i nstal l ‘

KIS rr —I DAL 6.16.2. M4 ORERR ] 2 2BLTLAIW,
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5.15. Ncurses-6. 2

Neurses /8w /r =03, WiRIKIEL RV, XFN—ADAT ) —Viililizeii5 5477 ) 240 £7,

BEE VO RIGRT 0.6 SBU
MBET o AT RE: 41 MB

5.15.1. Ncurses DA VA M—JL
PV RIZHZ>T gawvk BB TEHRAICEONDZ EHIZLUET,

‘sed -i s/ mawk// configure

Neurses # 2V NNAINTB7-0OD%Ef%E L E7,

./configure --prefix=/tools \
--wi t h-shared \
--W t hout - debug \
--wi t hout - ada \
--enabl e-wi dec \
--enabl e-overwite

configure A7 a v OEKE

--w t hout - ada
ZDOA T a vt Neurses IZH LT Ada I8 =D R—MEREZEILVRUABAVWESHERLUET, ZORREIX
AARNYATATIHEEINTWEnE LNETAD, chroot BEIZASTUES LFHTERLARYD £,

--enabl e-overwite
ZDFX T avid Neurses DAY X —7 71 )% [tool s/include/ncurses TidA< /tool s/include {2
VAR=NTEIEERLET, ZAUIMD IRy —IW Neurses DAY A —T 7 AN EIELL ROIFHES &
T BDTT,

- -enabl e-w dec
KA FIXEHFEDZA 721 (libncurses.so.6.2) TIEARLS VA RXFEHIED T4 7Z Y (1ibncursesw.
$S0.6.2) #EIVRTDZZ2HERLET, YA RXFEHIEDTA T VL, YIVFNA "ar—ILefEko 8y
N7 —I)VORFGIZH U TCHAMEETT, BHEDITA 7Z7V)TIE 8y bar—ILZUTULEEL FXHA, 7
A4 RXFERIGEBEDEDETIX, V—AHBHDEDD)NA FV) HE»RH D £ A,

Nwr—I% a4V U9,

make

DNV —=VIZWETANAL—MBHY ETHN, A VA=V UZBIZEFTLURTNWERY A, TARNALI—1
DEDDT7A NI 7T L2 MY test! BFRIZES>TOWET, FELWIEIZZOTF L2 N KNIZHD READVE
774NV EZIBLUTLAZIN,

Nwrlr—V% AV ARN—=IUET,

make install
In -s libncursesw.so /tools/lib/libncurses.so

KIS r —I DML 6.27.2. Ncurses DR 2 2B LTLAXW,
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5.16. Bash-5.0

Bash (% Bourne-Again SHell ##2fiEL F9,

BEE VO RIGRT 0.4 SBU
WET 4 AT K 67 MB

5.16.1. Bash 14 VA M—)JL
Bash # /81 IV B5-0OD%RFZ L 7,

‘./configure --prefix=/tools --wthout-bash-mall oc

configure A7 a v DEK:

--w t hout - bash-mal | oc
ZOA T avid Bash OAETVED YT (malloc) 2RALAZVWI E2EBRLUET, ZOEBIZE I A
VIF—=2av 7=V "DBRETIARELRHDIEDOLE L THOLNTWETST, IO TVarvetr7iidsdle
T. Bash (& Glibc 2292 nalloc B ZHWZEDERY, THLLDHFNREZELTVWET,
Nwr—I%aV 84 V0 ET,

‘ make ‘

AUNRANDPETUELUZ, FHCEdRAREZESIZ, ZOZIZT—HEHY —IVDTFARNAL — N2ETFTEIEITHAT
Eh EFX¥AL, UNLUTAMAS—M2ETTEIHL, MFR2FEGFTLET,

‘nake tests ‘

NIr—IJ%A4AVAN—=IVLUET,

‘rrake i nstal l ‘

D70 7S5 LN Y IV UT sh EHWSZEDRHS720) V7 %F) £,

\ln -sv bash /tool s/bin/sh \

AN r —Y DFEMIE 6.35.2. [Bash DML 2Z ML TLZIWN,
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5.17. Bison-3.5.2

Bison /8w r — D IdMESCARTY — V& f2E L £ 9,

BB YL KR 0.3 SBU
WET 4 AT K 43 VB

5.17.1. Bison A4 VA M—JL
Bison 2 AV N\AINTB5/-DD%EEZ LU 7,

Linux From Scratch - Version 9. 1-systemd

‘./configure --prefix=/tools

Nwr—I% a4V 0 E9,

‘ make

IVNRAINEERZ T AN DI N2 EITLUE,

‘nake check

Iy —V% A4V ARN=ILET,

‘ make i nstall

AN r —I DML 6.32.2. TBison O] 22U T AI W
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5.18. Bzip2-1.0.8

Bzip2 /X i —Ik 7 7 A IV ERE., ME () 21757079428 UFEd, TFAMN 77 THNE. I
TELHAVWSLNT XA gzip IZHART bzip2 OANEMEBEOEGE V7 7 A IV EERTIET,

BEEL Y )L REERT 0.1 SBU AT
MBET o AT RE: 6.4 MB

5.18.1. Bzip2 1 VX h—J)b

Bzip2 /S —JZi% configure 2372 <. Makefile 22 2HV T, T 1 23EESAT7SVH. €51 2
WEART AV I IA4TIVHATYT, MALERHATEZIDOT, IV1IE 2 mEiTWET, FTEEESA TV N5T
—é—o

make -f Makefile-1libbz2 so
make cl ean

The meaning of the make parameter:

-f Makefile-libbz2 so
BH CI3ES Makefile 771NV E[M>T Bzip2 2 IV RTZEDTHY., ZDHE Mkefile-1ibbz2 _so &
WO 77 A I EMNET, :M@E%5475UHbMZso%EWTé%@T%U Bzip2 2—F 4 VF 4 %I
IRV IZ7A N 32

N —IYDEIRETFARNEUTIZEDITVET,

make

Nwrlr—V% AV ANV UET,

make PREFI X=/tool s install

cp -v bzip2-shared /tool s/ bin/bzip2

cp -av |libbz2.so* /tools/lib

In -sv libbz2.s0.1.0 /tools/lib/libbz2.so

AN r =Y DOFMIE 6.12.2. [Bzip2 ORI 22U T ZIW,
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5.19. Coreutils-8. 31

Coreutils N —VF Y AT ADORERNBRMEEZFRRUZVBEL D T52002—T 1) 71 2R4ELET,

BEE VO RIGRT 0.7 SBU
WET 4 AT K 157 MB

5.19.1. Coreutils A4 A M—)L
Coreutils 22V /N IVTB7-DD%fH%E L £7,

‘ ./configure --prefix=/tools --enabl e-install-programhost nane

configure A7 a v DEK:

--enabl e-i nstal | - programrhost name
ZOF T a gk hostname TO T I LB EBR LA VAN —ILTEIIL2ERUET, ZOTOTILET 74N
TIRERINERA, TUTINE Perl OFAMNAS —MEFEFTE2DITHELRY T,

Nr—I%2 3V V0 ET,

‘ make ‘

AUNRANDPETUE U, FHCERREZEDIZ, ZOZTIZT—EHNY —IVDTARNAL — N2FETFTEIEITHAT
EhY EFX¥AL, UNUTAMNASI—N2ETTIRHL, MF2FEFLET,

‘nake RUN_EXPENSI VE_TESTS=yes check \

INT A—4&— RUN_EXPENSI VE_TESTS=yes k. 7ANAAL — FDFEFIZH7Z>T (CPU AT =& AEV EHEDBIA
T) HIRWEARMOBE T AN ZBMTETTLIIL2BRUET, FKEDTIY N7+ —AIIHLTOT A MERLERY
F9A. —f%IZ Linux RIZHWTEEIZHYD A,

I Ir—V% A4 VARV LUET,

make install

AN rr—I DML 6.54.2. TCoreutils DERR] 2SI UTL A X,
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5.20. Diffutils-3.7

Diffutils S —VE 774N T4 L7 M) DEPZRRTDITOAT I L% FT,

BEE VO RIGRT 0.2 SBU
WET 4 AT K 26 MB

5.20.1. Diffutils A4 A M=)l
Diffutils 23V /)SM VT 570D %E L ET,

‘./configure --prefix=/tools ‘

Nwr—I% a4V 0 E9,

‘nake ‘

AVSAIIPETUELS, BICEBRRAEZEDIZ, ZOBIZT—HEY —NVOTFANAA —N2ETTE I LIIREAET
Eh) EFFA, UNUTAMASI—b2EGTTERL, UMFR2EIFLUET,

‘nake check ‘

Iy —V% A4V ARN=ILET,

‘nake i nstal l ‘

KNI —I DML 6.56.2. TDiffutils ORERR] #ZSBLUTLAX W,

57



Linux From Scratch - Version 9. 1-systemd

5.21. File-5.38

File N\ r—V3BEINZT7 7 A INVOEZRETZ22—T 1) 71 2Rt L 7,

BB YL KR 0.1 SBU
WET 4 AT K 20 MB

5.21.1. File DA VA =L
File 2325V 95200 HE% L £,

‘./configure --prefix=/tools ‘

Nwr—I% a4V 0 E9,

‘nake ‘

AVSAIIPETUELS, BICEBRRAEZEDIZ, ZOBIZT—HEY —NVOTFANAA —N2ETTE I LIIREAET
Eh) EFFA, UNUTAMASI—b2EGTTERL, UMFR2EIFLUET,

‘nake check ‘

Iy —V% A4V ARN=ILET,

‘nake i nstal l ‘

KNI —I DML 6.14.2. TFile ORERR] 22BLTLAI W,
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5.22. Findutils-4.7.0

Findutils N\ =Y 7 7 A IWVREZITD 7OV I LZ2BHELET, ZOTOTIAET V27 M)WV —%2FHIGH
WCHREBLUZY, T—AR—=ZADER, RF. MEZTVET, (F—ER—2IZ & 2RBIEFHIROMEIZ AN TP E
WBHENEDTTD, T—EAR—ANRFOEDIZEHFIN TV ARVGASIMEETEIRVERERY 9, )

BEE VO RIGRT 0.3 SBU
WET 4 AT K 39 MB

5.22.1. Findutils A4 A M=)
Findutils 23V /S Vg 57200 %H%E LU ET,

‘./configure --prefix=/tools ‘

Nwr—I% a4V 0 E9,

‘nake ‘

VA IDERTUELAE, BICERRAZLEDIZ, ZOZIZT—HHHY—ILDOTANAL — N2 ETTBEILITNAT
Eh) EFFA, UNUTAMALI—b2EGTTERL, UMF2EIFLUET,

‘nake check ‘

Ny —V% A4V ARN=ILET,

‘nake i nstal l ‘

AN I —I DML 6.58.2. TFindutils ORERR] #Z2BLUTLAX W,
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5.23. Gawk-b.0.1

Gawk N r—YFTF AN 7 AN EBETEZ 0TI L% T,

BB YL KR 0.2 SBU
WET 4 AT K 46 VB

5.23.1. Gawk DA VA b—JU
Gawk 23NN INTB-0D%EfRE L ET,

‘./configure --prefix=/tools ‘

Nwr—I% a4V 0 E9,

‘nake ‘

AVSAIIPETUELS, BICEBRRAEZEDIZ, ZOBIZT—HEY —NVOTFANAA —N2ETTE I LIIREAET
Eh) EFFA, UNUTAMASI—b2EGTTERL, UMFR2EIFLUET,

‘nake check ‘

Iy —V% A4V ARN=ILET,

‘nake i nstal l ‘

AKX rr —I DML 6.57.2. TGawk DFER ] 2SBLTLFIW,
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5.24, Gettext-0.20.1

Gettext Swrr—V3EEALZITSD2—T 0 )T 2L ET, &ETOTZ AU T NLS (Native Language
Support) Z&OTAVNANTEZIENTIET, DFVRSEBILLIDENAVE=IUNELNLZ L IZARD X7,

BEE VO RIGRT 1.6 SBU
WET 4 AT K 300 MB

5.24.1. Gettext DA VA M—JL
I THEL TS —RIRY —IVIZERL T, Gettext N T —I05E3 2O F VA4 VA N—=IT BT+
T9,
Gettext 2V NAINTEEDDHEfRE L 7,

./ configure --disabl e-shared

configure A7 a v DEK:

- -di sabl e-shar ed
Gettext ODEE T A TSI VITZORETIIBETR WD, ThHZ2ENLRLAEVWESIZLET,

Nwr—I% a8 V0 ET,

‘ make
BIRE U BRI IZHIR A D B 72D, ZZTTAMAL—NEETTDIILIEBEOUEEA,
msgfmt, msgmerge, xgettext MK SOOI L% AV A=) LZET,

‘cp -v gettext-tool s/src/{nmsgfnt, nsgmer ge, xgettext} /tool s/bin

AN r—Y OFEIIE 6.47.2. TGettext O] 2 BIL T ZX W,
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5.25. Grep-3.4

Grep /N r—VI3T7 7 A VHDMREZITD THT T Le gt LU £,

BB YL KR 0.2 SBU
WET 4 AT K 25 MB

5.25.1. Grep D14 VA M—)L
Grep 2V INT D200 2L T,

‘./configure --prefix=/tools ‘

Nwr—I% a4V 0 E9,

‘nake ‘

AVSAIIPETUELS, BICEBRRAEZEDIZ, ZOBIZT—HEY —NVOTFANAA —N2ETTE I LIIREAET
Eh) EFFA, UNUTAMASI—b2EGTTERL, UMFR2EIFLUET,

‘nake check ‘

Iy —V% A4V ARN=ILET,

‘nake i nstal l ‘

AN —I DML 6.34.2. TGrep O 22U TL A XV,
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5.26. Gzip-1.10

Gzip /87— 7 7 A )VOEM, R (BH) 21757077 L% ML 9,

BB YL KR 0.1 SBU
WET 4 AT K 10 MB

5.26.1. Gzip DA VA M—IL
Gzip 22V INTB-ODHEMREZ L FT,

‘./configure --prefix=/tools ‘

Nwr—I% a4V 0 E9,

‘nake ‘

AVSAIIPETUELS, BICEBRRAEZEDIZ, ZOBIZT—HEY —NVOTFANAA —N2ETTE I LIIREAET
Eh) EFFA, UNUTAMASI—b2EGTTERL, UMFR2EIFLUET,

‘nake check ‘

Iy —V% A4V ARN=ILET,

‘nake i nstal l ‘

AN —I DML 6.62.2. TGzip O 22BLTL A X W,

63



Linux From Scratch - Version 9. 1-systemd

5.27. Make-4.3

Make 8w —Ulk. NSur—I8a AV VT 22007075 AEEEL £,

BEE VO RIGRT 0.1 SBU
WET 4 AT K 16 MB

5.27.1. Make 14 VA M—)JL
Make 2 AV NAINTB-0D%HEZ L 7,

‘./configure --prefix=/tools --wthout-guile

configure A7 a v DEK:

--wi thout-guile
Make-4.3 OB RIZBWT Guile A4 7I7VFV VY7L ERNEDIZLET, TDIATIVIIFAMNY AT AERIIZ
FHELTWVWADE UNFEFHAD, XETO chroot BETIIFAATIZVAE LNEFA,

Nwr—I% a8 V0 ET,

‘ make ‘

AUNRANDPETUE U, FHCERREZEDIZ, ZOZTIZT—EHNY —IVDTARNAL — N2FETFTEIEITHAT
EhY EFX¥AL, UNUTAMNASI—N2ETTIRHL, MF2FEFLET,

‘ make check ‘

Nwrlr—V% AV ARN—IUET,

‘make install ‘

AN r —Y DFEMIIE 6.67.2. Make D] #ZMLTLAZI N,
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5.28. Patch-2.7.6

Patch SwAr—I1F (8w F | 774NV E2EHTEZILIZEY. 774 IIVDIEE. £EFFD IOV L E2HL
3, XwF | 72740 diff Fars sz ERINET,

BEE VO RIGRT 0.2 SBU
WET 4 AT K 13 MB

5.28.1. Patch 14 A M—JL
Patch #2381 IV B5-0ODHfFE L 7,

‘./configure --prefix=/tools ‘

Nwr—I% a4V 0 E9,

‘nake ‘

AVISANUDPETUEL, BHZEBRARZEDIZ., ZOBIZT—HRY —IVDTARNAL —N2ET7TD 2 LITMAET
Eh) EFFA, UNUTAMALI—b2ETTELRL, UMF2EFLUET,

‘nake check ‘

Ny —V% A4V ARN=ILET,

‘nake i nstal l ‘

AW —IDEEMIL 6.68.2. TPatch DR 2SBLTLEIW,
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5.29. Perl-5.30.1

Perl Xw s —31% Perl EEE (Practical Extraction and Report Language) Z#2ftU 9.

BEE VO RIGRT 1.5 SBU
WET 4 AT K 275 MB

5.29.1. Perl A4 VA M—JU
Perl 232V /8A Vg 520D %¥EHE L £,
‘sh Configure -des -Dprefix=/tools -Dlibs=1m-Uoclibpth -U ocincpth

Configure A 7Y a v DRk

- des
NI =200A TV a v EHAEDLELZEDTYT, -d ZHSWAHHIZHLTT 74NV MEREEZHAVEST, -e X
RAD T NRTEMLUET, -s BIAELZHNIITDLEVESIZLET,

-Uoclibpth & -U ocincpth
ZOREIFIFHEDEHEREMNUEST, ZHIED, FANATALALRIA VANV INAZIYER—FY MR
FELTHTE, TNEHAVERNESIZLET,

Ny rr—Y%EIRLET,
make

Perl IZIZT AMAAL — "W HY FTH, KEIZTA VAP —IVTIBRIZE-BT2ONENTL & D,
=T VT4 T TILRTATITVDHT, HEDEDIZZIDRETA VAN =T I2HERHY £,

cp -v perl cpan/podl ators/scripts/pod2man /tool s/ bin
nkdir -pv /tools/lib/perl5/5.30.1
cp -Rv Iib/* /tools/lib/perl5/5.30.1

AN —I DML 6.41.2. TPerl DR 2#2MIBLTL A X W,
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5.30. Python-3.8.1

Python 3 /8w /r—Ul% Python BHREREE 2L 3, ATV N7 r s3I0 7, 220 S50 07, K
W7o 7arvgAt VT, TV = avEBEREICERREDTT,

BEE VO RIGRT 1.3 SBU
WET 4 AT K 409 MB

5.30.1. Python 14 R M—JL

" /JI_ %ﬂ
[python| DARITHEZ /N =Y 7 71)VE 2 BEIYV ET, TDOOIH, ORI T 71X
Python-3.8.1.tar.xz T9, (Il XFONKIXFTHDELDTT, )

TN =3I Python £ YA —T ) X —%2VYILRL., FDHIZ Python EVa—ILEHEZEYILRLET, £
TVa—)HHEYINRTDEEARAY) T ME Python 2k VI NTHY, FANYATAD [usr/include & /
usr/lib WS ZD 2 DOOF A4 L7 RUNSZWMN—RI—F 4 U Z7INTVET, ZhWrFAINEVESIZU T2 E
TUET,

‘ sed -i '/def add_nultiarch_paths/a \ return' setup.py

Python % 3> /81 L4 5 -0 %E LU 9,

‘./configure --prefix=/tools --w thout-ensurepip

configure /83T A —&X —DEIE

--Ww t hout - ensur epi p
ZDAA Y FIX Python N7 —IA VAN =T =2 LET, ZOEBETIEBENRZONSLTT,
N lr—%aV1 VL ET,

make

AUNANVHBTEELZ, TAMALI—DIZIEZTK & X DoV RUBKBRETHE720, ZORFNTEFTSHZILIET
XEHA

I Ir—=V% A4V ARN=ILUET,

make install

A8 r —Y DEEMIE 6.51.2. [Python 3 DRERK] 2SR UTL A I,
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5.31. Sed-4.8

Sed N T —VIFAN) —ATT 4 X—%HELET,

BB YL KR 0.2 SBU
WET 4 AT K 21 MB

5.31.1. Sed A4 VA M—JL
Sed #2 U NNAINTBH-ODHEfHELET,

‘./configure --prefix=/tools ‘

Nwr—I% a4V 0 E9,

‘nake ‘

AVSAIIPETUELS, BICEBRRAEZEDIZ, ZOBIZT—HEY —NVOTFANAA —N2ETTE I LIIREAET
Eh) EFFA, UNUTAMASI—b2EGTTERL, UMFR2EIFLUET,

‘nake check ‘

Iy —V% A4V ARN=ILET,

‘nake i nstal l ‘

AW r —I DML 6.29.2. TSed DFER ] 2SBLTLFIW,
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5.32. Tar-1.32

Tar N r—Y37 =4 77077 A% L X7,

BB YL KR 0.3 SBU
WET 4 AT K 38 MB

5.32.1. Tar DA VA M—JL
Tar 2 2V )T B7-DD%EfH%E L 7,

‘./configure --prefix=/tools ‘

Nwr—I% a4V 0 E9,

‘nake ‘

AVSAIIPETUELS, BICEBRRAEZEDIZ, ZOBIZT—HEY —NVOTFANAA —N2ETTE I LIIREAET
Eh) EFFA, UNUTAMASI—b2EGTTERL, UMFR2EIFLUET,

‘nake check ‘

Iy —V% A4V ARN=ILET,

‘nake i nstal l ‘

AN I —I DFMIE 6.70.2. TTar ORERL] 22BLTL E X0,

69



Linux From Scratch - Version 9. 1-systemd

5.33. Texinfo-6.7

Texinfo /Sw/r—VlE info R—=IADFAEE, BHE2ITO IO ITLE2RHELET,

BEE VO RIGRT 0.2 SBU
WET 4 AT K 104 MB

5.33.1. Texinfo A4 VA M—JL
Texinfo 23V NA T BH-DD%EfHE L 9,

‘./configure --prefix=/tools

"F AT

configure JLEEDEHIZT A M ASFEFTF I TestXS la-TestXS. lo WU THIZIT—ARINET, ZHiE
LFS 2B W TIZE@EN R WD E L TR A,

Nwr—I%aV 84 V0 ET,

‘nake ‘

AVSANVDPETUEL, BHZEBARZEDIZ, ZOTIZTC—HRY—IVDTARNAL—N2ETFT DI LITMET
Eh FX¥AL, UNLUTAMAS— R 2EITTEIHL, MF2FEIFLET,

‘nake check ‘

N —=V% AV ARN=ILUET,

‘nake i nstal l ‘

KIS r =Y DFEMIE 6.71.2. TTexinfo OREK] 2BIL T ZX W,
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5.34. Util-Llinux-2.35.1

Util-linux S —YVR3XFXFERA—T4 VT —T 0TI L%8HELFT,

BEE VO RIGRT 0.9 SBU
MBET o AT RE: 154 MB

5.34.1. Util-linux A4 VA M=)l
Util-linux Z 3V NIV B5-DD%EZ L 9,

./configure --prefix=/tools \
--W t hout - pyt hon \

- - di sabl e- makei nst al | - chown \

\

\

--W t hout - syst endsyst enuni t di r
--W t hout - ncur ses
PKG_CONFI G=""

configure A7 a v DEk:

--wi t hout - pyt hon
RAA W FIFHADNY AT AIZ Python 314 VAR —=I)ILINTWTEHE, TNEHAVERNESIZUET, EIVRODERIZ
REBNA VT4 VI ELBRNEDIZTD2HDTT,

- -di sabl e- makei nst al | - chown
ARAAY FIFA VAR —)VFIZ chown IV REZFHLBZVWESIZUET, /tools T4 L7 MUADAL VA=)
WAETHY, root XV A VA= TEISHEE R ALY T,

--w t hout - ncur ses
RKAA Y FIEEIN Rz ncurses A4 77V Z2HNWAEWEDIZUET, /tools A VAN —ILTBERIIEFAERE
DTHY ., BEDTA AN a—yay CREENKET B -DTT,

--w t hout - syst emdsyst enuni tdir
systemd ZFHLU TWA Y AT AIHEWTIE, systemd [ZEE#ET L7 71 I)0V% /tools NIZEELBRWT A L2 K
WA VAR=INULEDELET, RKAAMVYFIIZTDID BAELRMM A2 ULET,

PKG_CONFI G=""
FADNETCOARBELBEREZIYIAF R NEDIZ BREFRCUET, REARZFRTTDIODAHEIL LFS Ot
DHEITIEIY Y REFHIIZIT>TEY., Y 7573‘%7&‘) F9, Il configure ORRICEBIELZHRAZZ/ET D LD
—Hl% KL TWBEDTT,
Nwr—I% a2 VU ET,
‘ make ‘

N r—V% A4V ARN=IVLUET,

‘make i nstall ‘

AN —I DML 6.76.3. TUtil-linux OMEAR] 2 SBLTL A X,
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5.35. Xz-5.2.4

Xz Swiar—Il%. 77 AIVOFEHE. HIE (FRE) 2475 7075 A% B U ET, 2T lzma 74—V hB LT
HUW xz2 FME 7 A=Y hZ2EDBENET, xz IXVRIZEVTFARNTI AN EEMHETD &, {RD gzip a7V
R bzip2 IV RIZHART, BWEHERE2EHTIET,

BEE VO RIGRT 0.2 SBU
WET 4 AT K 18 MB

5.35.1. Xz A4 VA M=)
Xz 23NN NVTB5200%HEELET,

‘./configure --prefix=/tools ‘

Nwr—I% a4V 0 E9,

‘nake ‘

AVISANUDPETUEL, BHZEBARZEDIZ., ZOZIZT—HRY —IVDTARNAL —N2ET7TD 2 LITMET
Eh) EFFA, UNUTAMALI—b2EGTTERL, UMF2EIFLUET,

‘nake check ‘

Ny —V% A4V ARN=ILET,

‘nake i nstal l ‘

A —I DML 6.13.2. Xz ORERR ] 2B LTL A X,
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(o]
5.36. A MNYw T
AENZRTEZIIBRETIED YD FHA, 7277 LFS SN—F 4 ¥ a vVORENHIRKADLRWIGEIZIE, AERE OILHIR
TEHIELEHRZTCBEEIXELED, ZIZEXTIZEVINRUTEAEEGTTITANR®TIA T2k, BT 70 MB IZXDOAE
BINY TV VRVBEHENEGEENTHET, THULZEDBRICIIUTZETLUET,

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

DAY REFTIENLDED T 7 AU T A=Y MAHE R > TUEPAFY TINET, ZTHNHE-0VTWH,
NAFVTEBLAIZY) TN THEI2RUTVET, FAARMNIYTOIATY RIZVATALEOED %AWV, /tools
FALZRNIADNAFVEYa—LEAN)Y TUET,

--strip-unneeded /8T A—&— ¥XHZ T4 TITVICHUTHOWARNTLZIN, LAV EAZ T4V I T
A TZV)NEIN, VN Fz—VEBETLINAY =Y IRTEVEIRTNIERS R RY) T,

ILIABEEZHNT DO RFaAY MEZHIFRL £9°,
‘rn1-rf /tool s/{, share}/{i nfo, man, doc}
RERT7AIVEHIRL £,

‘find /tools/{lib,|ibexec} -name \*.la -del ete

CORRIZBWTIEBEZSE SLFS O FIZIERETE 3 B OEIFRENKREIIZRY T, ZHIFEROT7—RIZT
Glibe & Gee Z¥NVRUA VAN —ILTBE~EDTE, Glibc DEINRELS VAN —INTEIXIZTIE. BYUVOEDE
FTARTEIR, A VAN—ADBTXFET,

5.37. FRBEDZEHE
‘P' e

AEODINUBETETTLIITY RIFTART root 22— —THZA VL TEFLET, £ Ifs 21—

Y—ZAETY, root T—Y—DEREIZTEREZLH $LFS 1y hINTVEH I L 25— EMHEL TS EX
W,

$LFS/tools T4 L7 MY DFAEHIZSIE I fs 2—H—ThV, ZHIFA N AT A LIZOIIFHET D 1—Y—T
T, ZOD $LFS/tools TALZ MV EZDFFIILTEL WS I, T2IHDT7 7 AIVHEN, FHELR NI
P—lE o THEINDEEANT LR EFY, ZTHRBERARZILTY, BRIV —=TAU Y MERINFE
—DA—Y—IDEFF>/~LFDHL $LFS/tools DFIEELARS>TULEY., TIHD 77 ANTRNTEFATD LI
BoT, BRODHDIBMEFHINTLUEVET,

COMEEMBETE-01001F, HUSEDHING LFS VAT AL Ifs —HF—2FERKTEHIEenEZLNET, =
DEXIZEFF—Da—Y—ID, IN—TIDERBDLEEDIELZIEHHBRETT, MOKFEEHY £3, $LFS/tools T+
L7 NVDFREE% root 2—¥—Il952&Td, UTOIATYRIZED INEZFEHRL T,

chown -R root:root $LFS/tools

$LFS/tools T4 L7 "VIX LFS Y AT ADHEEMEEEZRINZHIRT 22N TEET, —HINZ2ELTBEWT
ARELFE—=N—=VarD LFS YATAZHIIHEETIRIZHNHTLSIZEETE XY, $LFS/tools To L7 MU %
EDEDIIET LT EDE X ADFAIZI U TEY RO T ZI N,
Ay EHE
DD LFS Y AT AR TR RY - VEHZRLTE S Z0VEEIE ZORKT Nv 7y 7%
HWoTBLDONRWTL LD, HOETEMTIEEZBLU T, SHEEL TS —HKY —IVIZEENNZ 51
FIDT, [k, O REEEZTOIBITIMERBRVEDERY £7,
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F0E EAMALY I NI T7DA VA N—I
6.1. XL ®IC

ZOETIREIN REEICASTEAR LFS Y AT LADOMEEELZ RO ET, chroot 2L > T—HARI= Linux ¥
AT ANBAT L, WIEEEZIT o LT T —YEOA VAR —= V2T TVI£T,

NI —I8DA VAN —IUWEEIERZEDTY, 1TV A b—)b%llﬁwéﬁﬁﬂti\ 72 OTWIEFEIZ RN RE DT
THEFTILETEET, 72778 OA[EEM 2R S 372012, 4 DA VA b—IVFRIEDHHA i+63\ Y o IR AR V)
9, Linux YATFTANED LS (IC bfﬁ@bfwé#%%¢ i flil %2 DI85 =TI B D DI SENTWT, A&
Ha—H— (HDVETAT L) BENZRBEL L TWEONR2H2 I ENEEIZRY £,

AVUNA =3l EA T a v nd) FTH INEFHTLZZEEEBOLETA, V31 7 —DidL%E
%mM@7na7A#E$E<&é% EHYDFTH, TETELIAVNRNANDBHEKL NS, 0T T LADFETHFIZM
BPFELZDT2EE0RHY ET, ELIAVNAS T—DRE(IZE>TNNY T —I I RPHEL» 7256, %
ZLIZLTES f@:i//\mm“é ETRRTDMEI D EER LTS ZIW, wEbEfT>TNNy  r—Ina v
WK UTEH, = REEIRY = )IVOEMRBEIZER U T YN WASETNZ T DRV AT ZIE6ATHWE
T, /2 -march A 7Y arv% -mune A 7Y aVIZTRETLHEIR. AFIZFHRUTELTTFAMEfTo> TV E
BADTEELTLEIY, INbHIFY—NLFz—2/8vr— (Binutils, GCC, Glibe) IZEE KFTeMnhY %
T, BEA TV aVEHNDILIZEoTELNDZEDNH /- LTE, TAMULIZY 222> Ze N UIELIET
T, MFHT LFS EHREZ2FENITDHIF. REAATVavzRUICTEIIL288OULET, ZNUBRIZEILRLTHL
YV—IVEEIX, TNTEHQICEHLSZEL TEMET 219 TT,

AREEIZTA VAR =V LT Y =IOV REIK, BTAELEEY IfFoTLEZIY, TOT7 I AIETRT/
tools T4 V7 M) 2EESETLILIBIETEINRLUTIARD FHA, FEUHEAETSY =V Z2EM{TTY
IRUBWTLEIY, BIZTFar7l (PU IV VIZBWTHEHIZEILV RLUTWL EBOHIKZMD ZENTEEITHN
/tools T4 L7 MN) Z2EERBTLZ QT ILABERENSTULEY, TOTFTA L7 M) WEELBRLS R BIZIET
075 ANEELRN 22D 9,

BR=VUTIFA VA N=NVFEOFGIAI D LFHZ, N TF—YDORNERT IR EENTWE 02 HBEIZHHL, ©
IVRIZENLS SWVDRE 2T 50, UL RIFICKRELRDL T4 AVEREIFENL bb\f»é%bfwia‘o FrAVA
N —=NVFEOFEEBZIZIE, ST —INL VA N=—NTE2TA T34 T53VD—EE2RL., TNONEDLDI>BED
MEBEHIZEHIAL T ET,

" HE%E
AREBIZTEATEINNY I —IIZBEWT SBU L BETF 1+ AV BEITIE, T A DAL — MEMIZ & ZREPE
BE2ITXRNTEHEATHET,

6.1.1. 473 VIZDWT

LFS MREZIFEMIIART 4V 75314 TIVIRMELBNEDELTVWET, AXTAVIZIATIVNMELNEZTET
HLOHMIE, BAED Linux YATAIZESTIEHBEIEERHWEDTT, AXTAVIIA4TIVR2) U ITHLEELR
5296 ET, HIZAEEFIV T AMEERZBIRTEZOIZTATIVY VI E2EFLRITNIERSBLSRo725
ARTFAWITITATIVIZD VI LTV 277 I AT ITRTHEBELRITNERY FRA, ULEESTAXTA VI T
AT IVEMFIREINEINIK, WOEXRSEIATHY, BHETLEZTOTI L (22X v r73hdTaoy—TVy)
THoTEELOLNIEDRITNIERY FHEA,

6 EOFETIH, AXTAVII3A4TITVDA YA RN=IE VT TOARNESIIZLTVWET, £<Dr—AT
% configure {20 LT - di sable-static 252252 TEHUETH., INANTIRWVGEIZIHMO G EZEY £
T, 72720L glibc % gee IZHWTIE, —fBBRNNY r—IUV)IL RIZBETHD -0, AZT14vII314 75 ) 2H/HEL
i—a—o

A4 T7IVIZBELTO LY MR ERIZDOWTIX BLFS 7w 27 Libraries: Static or shared? &MU TLZX
A

6.2. IREA—RILT7AI> RAT LDE(E

H—=FBEVERD I FIERT7AINTVATLE, =RV EDETRVEY M ThNnEzST, IN5DT771IVYA
TAOIEAENBREDTHY, T4 AV EHEETDIEDTIEDY A, T77ANVVATLAONRIFIATY BITEREINE
—a‘o
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T7ANVATLEY IV RNTE2T 4LV MU AR FOESICUTERLET,
‘ nmkdir -pv $LFS/ {dev, proc, sys, run}

6.2.1. #EET /N4 X/ — RDERK

H—=FINNY AT LA EETIERIZE. WS ODDTNA A ) — ROEENKHETT, K console & null T
T, INOEDTNAA)—REFEN—RT1 A7 FIZERINTORITFIERY FXR A, udevd 2AEHIL, £/~ Linux A%
HE)NT A—&— init=/bin/bash 2> TEEBIINAIEFIHAEE BRY FF, TITUFDIATY RIZEY TS A
J—REERLET,

nknod -m 600 $LFS/ dev/console ¢ 5 1
nknod -m 666 $LFS/dev/null ¢ 1 3

6.2.2. /dev DYV hEBME

BTN A% [dev (CHETDAFEELUTIE, /dev T4 L Z MIZHUT tnpfs O BRRET7 7 ANV AT L%
STV RNTDRIENHRINET, 5T TETNAADPBMEINT V2 AINDIEIZ, TOHRET7 71 IV A
T A EIZTEMIZT NN A2 ERTRHERND 28N TEET, TOT /N1 AERE I —BIIZIE Y AT LB IZ
Udev IZ&>THODNET, SHEEEFOY AT AIZIEES Udev 2BALTOVERFAL., FHEHBETOTHEFADT /
dev O Y b EYITTFETITENET, ZHEFKRANYATLD /dev T4 L 2Z MVIZHLT, NA Y RIYDT YV
RE{FDZETERUEST, N1 YRy Y2 b (bind mount) I3EHLEYY Y NAED—DT, T4 L7 NIDIT—%
HERUEY, fioTFs L7 MIADIT Y RBRAL VY R EEBRLULAZY LUET, UTOIAY Y RIZEVERLET,

\nnunt -v --bind /dev $LFS/ dev

6.2.3. IREEA—FRIT7AIATLDIYIY K
HBODIREHN—F N T ANV AT AEZUTOLESIZLTYY Y N UET,

nount -vt devpts devpts $LFS/ dev/pts -o gi d=5, nbode=620
nmount -vt proc proc $LFS/ proc
nount -vt sysfs sysfs $LFS/ sys
nmount -vt tnpfs tnmpfs $LFS/ run

devpts 20§Dy ATV avoEk

gi d=5
DA T avix, devpts IZEVERINDETNA A —KR%&E, JI—TID N5 £B823E51ZF2DTT, Z
D ID F, ZORBIZ tty JI—TIZBWTHHLEY, ZITREHIN—THZHTIERLSIZN—=T 1D 2H5ED
ELTWET, ZOHHIE FAMYATLIAW tty ZI—TIZHUTERS D 2FHEL TV e2H5-0T
75,

mode=0620
IO T avid, devpts IZEVERINDT NS A —ROE—R%Z 0620 IZUET, (FREI—Y—NHRAEE
T, IN—TNEIAARA) FiOATaveelZlOATyarvziseddl il >T, devpts BWEFKT D
TNA A — RW grantpt() OEREZHAZTEIOCULET, ZAud>FY, Glibe ® ~N)S—a<% > R pt_chown
(F7ANKRTIEA VA= INEN) BBRERN E2EHRLET,
FAARNYATAZE ST Idevishm 2y frun/ shm ADY Y RI Y Z ) U228 S>TWAE3EDRHY x93, EOE
22T /run tmpfs BT Y RINFLED, ZUEZIDOT VI N 2ERTIEIHBELHDHEOATT,

if [ -h $LFS/ dev/shm]; then
nmkdir -pv $LFS/ $(readlink $LFS/ dev/ shm
fi

6.3. Ny Hy—IEE

ISV —=VBEIZOWTOHA%Z LFS 7Y ZIZMATARULNEDEEEZ KKHEET, Nur—YEHEY—-L2xdNh
W, A VAR IND T 7AINHEHEEEL, N Tr—YDHIBReTY 77V —RERZICEHTEET, Ny r—v
Y — )Tk, XM FVT7ANXRTA TSIV T 7AINEFTEL, BET7ANVEOA VA RM—ILERY P ET,
NI =TI — N EES UL - -« DWRAVAAREIIRFED /Ny 7 —VEHEY — )V BIHT 52D TR, ZDF]
A%E1D2EDTEHY FHA, EOLAVEKRT, BHEFEIZEIVLZEDONHY ., ED XD IZEET 20 %50
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UEY, HRAZE>TRERNNY FT—YEHENZOHFIZHEZNE LNERA, HDWVIFTNLEZV L ONHAGDE
TEMTDILIIBD2NELNERA, AEHTEAAYr—IYDT7 Y TV — RET5BRICHRET MBI OV THMN E
‘é—o

LFS % BLFS I1Z2HBWT/Nw 7 —IEHY — )UIZHN TR WHEEIZIZI TOEORH Y £77,

AZEOHMIE Linux Y AT ADPWDIERINTVWDEINEZZERZ LT, Ny r—YEHIZOHM»SIZTNT
LEVET,

NI =VBHIZDOWTIFWS DB D HERH Y, TNHIE—E—HAHY £9, 2—VF-IIHLTHLONDH
Dz ECHTOITEETT,

by 7oy xZ b (Hints Project) R—IIZNNw I —IBHIZOWTOBBBIRINTVET, EHrE0O0H DM
EDOMHEZR LU TATLZEI N,

6.3.1. 7y 7L —NRNICET 2ME&E

IS r =R — U HIUE, Y 7 ST = T OBRFEND ) —AINEBICEBICTY TV — RPN TEET,
H’“c‘ LFS 7w 7% BLFS 7Y ZIRINTOWBEETIHIZKZIE, FrlLNN—=TavADTy T L —R&2i7oT0<

ETEET, UFTRAAYTr—Y%27y 77V —RIDBUTHERTANEI A, FHCBEETOY A7 2126 U TEET S
rﬁ’%‘/l\c:ou\féﬁﬁﬂbi%

Glibc ZFH LW A=Y 3y (BIZIX glibe-2.19 M5 glibe-2.20) 127w 77 L — R DMBERFAEL 25E1 LFS
EHMETL ZENLRTY, BEBNNY T —YDKEIHZ N> TONEHBETEONE LNETAN, ZHiEBH
L EEA,

s HESATSVERBHL TNV —=TURT Y ST — bﬁé% T, 7477V DAFWEFRIZZR > Z5EIE. T
DIATIZVREAZ) VI LU TWBRTARTONY T —=JF, LI 7I7VIZ) o7 3NdE5ICHI VIV %E
FFOBENRDY ET, (NN Tr—IDN=V3arveI4A4T7IV%EDMEIMHBEBERIEHY FEA, ) BHIZIE foo-1.2.3
<‘:L‘5/§‘7’)‘—°/“7'J§iiﬁ‘3’f 721 libfoo.so.1 21 VARN=INTEIEDTHDELET, ZFLTES. HrLLA—

v foo-1.2.4 \Z7Y STV —RUL, £EF1775) 1ibfoo.s0.2 21V Ar—=INT2LLET, ZOHITIE
I|bfoo 0.1 ZEIIZY VIV T —IUNRHoleddE, TNHIFTART libfoo.so.2 IZRHLTY VI T
E5HIAUNRNALNUARITNERY FEA, HVIALTIVIEIFEL T NI —IFTRTE2HIVSINVTEET
X, TDIAT 7)) 2HIRTEIREITIEHY FEA,

6.3.2. Ny —IUEEFE

PARIC— ey 28w r =V HFHFEICOWTRUET, Ny r—YFHY XA -V vy —2HWORII, I EIELHE%
BE URIZENENORFAEHERL T ZI W,

6.3.2.1. IRTIIWMOHPT

ZTOTT, INENRNYTr—IUBHOPY FD—2TT, WAWARNRNYTF—VIZEBELTHT, YART 7AINA
VAR=ININDE IO OTWDEAENET, TABRANINNY T —=VERY I E2RELLEFA, HDINIFNSY T —
INREFINLBIIVATASEREZEBHEEL IS LEZTVWDIALRL, RISy r—IUEHY — )L &2 REL LA,

6.3.2.2. ERZT4L OV MNIADA VANV

TSRS AR S r —VREELOXR ) FTHY ., N —UEEOODY IV ERCDLEIEH ) A, HrD
I =Y %@ROT 4 V2 VA VA=V T B HETY, HIRIE foo-l.1 W53 r—T% [usr/ pkg/ f oo-
1.1 T4V ML YA M=)V, 2O [usr/pkg/foo-1.1 (263D VRY w212 [usr/pkgl foo %1ER
LEd, 2O T—IDHLWAA—=Y 3y foo-1.2 1 VA M=)V DHITIE Jusr/pkg/foo-1.2 T4 L2 MJIZ
A VAN=IUEZET, BIFEDV VYRV IV Y IEIDTA V7 M) EBURTIDICESHMRAET,

PATH, LD LI BRARY_PATH. MANPATH. | NFOPATH, CPPFLAGS ¥\ - 7ZERESZ U LTl /usr/ pkg/foo 7+ L
IRMN)EMRADBERHZNELNETA, o8B0 Tr—VIZ&oTE, ZORY ATIHEHTEIRNEDEDY F
ER

6.3.2.3. YVRYw o) oARICLDERE

ZHUF—DOENIR U AN —UEH T 7 =y JDIGHTT, KN r—VEMRIZA VA M=V L ET, 7~EZL%E
FEDES>RY VRV I ) VI REKTEZDTIERL Just T4V MIBEEOFIZE T 7ANDY VR ) V7
EHERUEYT., ZOAETHNITEREZKZENHETDIHENRSRYET, YURIV IV VI E2HBERKT D Z
EETEETN, N —VERY - VOFIIEZIOFEEFH S THEINTHDIEDEHD T, I<HLNTWEE
M ¥ LT Stow, Epkg, Graft, Depot V) £,
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A VAN —IVIRHIZIZE R BRI RN BETT, Ny r—=Iile>TE fusr IZA VAT ENEEINAZED
R ETH, EBITIE Jusr/pkg BEFICA VAR = AVINEDIFTY, ZOAYAM—IVAKIEMREDOTIEDY
FHA, BIZIES libfoo-l.1 WA NV Tr—Y% A VAR —NVTHEDLLET, UFOESRIVYRTIE 20D
=Y %IEULSA VAR—ITEERA,

./configure --prefix=/usr/pkg/libfoo/1l.1
make
make install

A VARN—IVERIZEEL 2T, 2OV T —JIKFE L T MDDy r—V i/ LB ) 12l 1ibfoo ZEL L
V7 UERA, HIZIE libfoo 2V 2725395 =% 381 )T BERIZ1% Jusr/lib/libfoo.so.1 23 Vo
INDEBINE LNEFTAMN, FERIZIE Jusr/pkg/libfoo/1.1/1ib/libfoo.so.1 W)Y I7INdILIZRY E
T, EULKVYIF57720I1E DESTDIR Z# A>T, N Tr—YDA VA=%D EIMAMOBERHY 7,
ZOHEIUTOEDIZLU TN ET,

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

ZOFEEIR— ML/ —VIEHE AHELEID, TOTRVEDEDHY £9., ZOFEZIY ANTORN
ISV =R LTI, FEETI VAPV TRIENBEIIRY Y, FLEFTIVoAMERZZA LSy T—YT
HAUE lopt T4 L7 MIIZA YA =T B HDBEENE LNERA,

6.3.2.4. 94 LRI VTICLDEEAE

COHETFN T —V%AVARN=IVTI2IIHEZ>T, HD2TT7AIVIIEALAZ Y THREINET, 1 VA=)
DEHIZ find IXY REZEYBRA TV a VIEEIZEIVHVWEIE T, A VA= INEZTRTO T 7I)VO AT HE
BINEST, ZHUIEALRAR VT T 7ANVDEROBRITONET, ZOHEEAVZSAY r =YY —)Le LT
install-log MAH Y F9,

COHEFY VY TINTHDLENDFERDHD EFTH. UTOZDO2ORELHD ET, 1 YVARN=IOBEIZ. WTFIdh D
T7ANDEA ANAR Y THRBRERLTEP D258, OO0 T7 7 A MG r—IEHY — U IEL L HITE £
YA, FEIOHEFZ—DOONNYIr—=IU72F0, TORIA VAN INE I 2HRELUET, HRIEZDD/\w
=V MODERBRDIHERNSFERIZA VA M= IND LD RGEIX. BT 7 7 A UPEYNIAERINEE A,

6.3.2.5. A VRAKN=JLRVY) T NDEWHEE

COHEFAVARN—IVAZ ) T IWNEFTTZ2IAYY R2EHTIEDTYT, ZHITIEATOZFEOTENHY F
‘a‘o

A YVAN=NINDTA T T 2HFIO— R DT 2 BEEAE LD_PRELOAD IZEDTHEWTENMNS A VA N—
WEITD HETT, N r—I0A VA RN—=J)VHiZiE cp. install, nv BY, IFXERFEFTEIVa2a—INIIFDIA
TV VIR, FT7ANVATAREETLEIOBRVATAI=NEEH]TLI LT, O TV /r—
VEBIHEHTEL5ICLET, ZOHERZERTLZOIE. BN V7 T3EFEY 2 —IETART suid €
k. sgid B MBRATZ7TRITNIERYD FHA, FHINITA 77V 20—RLTHELE, £ VA M=I)VHIZFHIUBRWE
ERWRETEZNE LNFETA, ULZWoT, HEBEOTAMEREZT->T, N r—IFHY — IR REE %25 i
XN, LB RET7AIDREEHREN>TEL ZENBEL INET,

ZOHDSEL strace ZHWAEDTT, ZAUFIA VARN=IVAZY T NOEFHRIZHELETLIV AT LA I—)V %
T5ELEDTT,

6.3.2.6. N\ —I DT —hATHEENRT BAHE
ZOHETIE, YVRIVw I ) v HFRICE NN —=IFEIZTHIALZDEE U XD, Ny —IW DT«
L RVIZA VAR EINET, A YAM—NVOHBIE, AV AN—NINEZTTANDT —h1 THERINET,
ZDT—=HA TEa—=HNPCADA VA b —=IVZHSNZY . MDPCADA > AN —IVZFHINAZD LET,
EHATA AN 2=V a UBRBRAL TSN —UEEY — )Lk, FEAENIDOHECEZEDTYT, Z0DHE
o /28 r =B — )L OMFNIZ RPM 3% ) £9, (24 Linux Standard Base Specification 2MHEEL TWE
4, ) E/~ pkeg-utils, Debian ¢ apt. Gentoo D Portage Y AT AMNHY 3, TN \wir—IVEMFEE LFS VA
FAEAT 5 Y MEHBAY http://www. linuxfromscratch. org/hints/downloads/files/fakeroot. txt (2 V) F9°,

ISV =TT 7 A WIZZEDERIFEIN Ir —VEBRETEDTT — N1 7HEKT D Z LiE. EFICEREE R LFS O#ilE%
HBA5HDTY,

Slackware |, S —Y7—HA4 712 LUT tar R—ADVATAZHALTHWET, Loy r—IEmy —)
N T =V DIRFMEEZI) BN E A, ZOVATARERKIZZNEIToTWERA, Slackware D/3y r—VEH
2R3 %20k http://www. slackbook. org/html/package-management. html Z&H L T A X\,
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6.3.2.7. A—H—RHREN—RETIEEAE

ZOFEI LFS ICEEDEDTHY Matthias Benkmann 12 L D EEXNELAZ, Y 7Oy 2 b (Hints
Project) MOHAFTDHZMHKET, FEXHEUTE &\ Tr—VaE4D2—Y—NHET L2 N)IZA VA
F—=VUET, Nur—VIZETS770I)VEHIE, 12—V —1D2EERTII L TRBIRFEHKS IO 8Y T, 2
DFEDORERHEATIZOWTIX, BHRGFE L 22 ORI TIEHHAL A, F#U I http://www. linuxfromscratch.
org/hints/downloads/files/more control and pkg man.txt IZRINTWVWSEL Y h2HBLTLZIWN,

6.3.3. B AT LAD LFS DEE

LFS Y AT LDFED—D2L LT, EOTT7ANET A AT EOEZIMNELTWTEHDARNI & T, flioay
Ea—&Z—IZxUTEIVRUZ LFS OEBEEAD LTD2H5, TNNEEDT —F 727 F ¥ —THIWIEDITEBHTE
£9, DFY tar AYXVREMOT LFS OIV—hT 4 LI NV EEL/S—FT > a2y (LFS OEARKZEI ROBGE,
FEFEMET 250MB ) 2 E &, INErY T —JHEEN. HDHWME D-RM 2@ U THLWIY AT AIZIE—-L,
g (ff) 427215 T9, ZOHATE, RET7 7 ANMINWK ONETTDE I LNMNETY, LAHEIPIBRELRDIBUTE
T77AIELLTFDEBYTY, Jetc/hosts, /etc/fstab, /etc/passwd, /etc/group, /etc/shadow, /etc/
| d. so. conf

FUWYATLADN=RY T DI —FRIVIZERBHLNE LNBR N2, A—FIVEHEN RTIHENRH LT
L&,

v R
LT R27—FT7F ¥y —DVATAMIZTIY =247 BRIZIIFENE U S L OWELHY 9, HXIE
AVTFINT —F TV F v —IZT 248y ME AD 7Oy —itdT3E5DEEZLIZ—HLTWAEDITT
ERWzD, DGty MBI ATHEHELRS AR ZLEZEZLNET,

BBICHVATAZRIHAREE T572012 8.4. [GRUB Z2HW/-7— KOt A0HE] #2HTCITIHELHY £7,

6.4. Chroot IRIEADF1T

chroot BIEIZ A> TR LFS YATLOMEE, 1 VAN —=IVE2FT>TVWEET, root I—YF—IZBR>TUTD
av Y R2FEFUET, chroot BENIZ, Z DR TIE—RHNRY —IVEEDOADF] A gE R IRET T,

chroot "$LFS' /tools/bin/env -i \
HOME=/ r oot \
TERME" $TERM' \
PS1='(lIfs chroot) \u:\w$ ' \
PATH=/ bi n: /usr/ bi n:/sbin:/usr/sbin:/tools/bin\
/t ool s/ bi n/bash --1o0gin +h

env IY Y RD -i NTA—&—{F, chroot JETOEKEHFEZINTIVTIT2EDTY, LT HOMVE, TERM
PS1, PATH WO ZHZITZ I TEHLUEL 9, TERMESTERM I chroot BREEIZADREIEE UM% TERM Z2HUIZ 5
ZAFET, ZOEREIX vinm X less DEHRTOT T ADOUMIEIEY T DOND ZDICBEL R £, ZHNUNADEK
& U T CFLAGS * CXXFLAGS B ENMKETHIIEX, ZITEHLTELLLEWVWTL LD,

ZIMOkIE LFS ZHBUIAE L 2D &9, TRTOMEEE LFS 77 ANV AT LAATIT o> TNK Z8IZREZNHT
9, MEXND Bash Y z)VE $LFS T L7 UM —bK (| T4V Z N)) ER->TEELET,

/tool s/bin » PATH Z2EANDREBIZMboTWET, —HHEY —IVEIZ, TNZNDOEREIAT VA N—ILI N
T >THELNBRLSBRY £d, IS ELEETLDIE bash D +h ATV avEHWEZ I LIZ&k>TNyva
BEER T 712U TV AN THY ., EFEYVa—INOERE2E2 TE<BEREE2 ML TVWAEINLTT,

bash 7> 7 MZ | have no nane! YRREINFTHIIIEFTT, DR TIEES /etc/ passwd =4
LU TR NSTT,

" {35%6
REDZINLGEE REZETIZ, TRTHOIAYY R% chroot BENIZTEFTIZENMKRETYT, H2IEVA
FAEBEETIIEESD L DI chroot BEMNSO WS ZAKRITHUZEESIZIE, 6.2.2. [/dev DYV N H
Mkl & 6.2.3. UREA—RINV T 7 AN ATLADY I Y M AZTEHHUARBEI =RV T 7 LIV AT LD
IV RINTWBIEZHERLTLEIY, FUT chroot BEIZAVBELTHSLA VAN —IIEX%+ B
LTLZX0,
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6.5. T4 LU MNJDERK

LFS 77 ANV AT LIBT3 T0 L7 MRS EZEYVHLTHNEET, UTFOavYy R2E47 0 CEEKNLET LY
M) EERKLFET,

nkdir -pv /{bin, boot, etc/{opt, sysconfig}, hone, lib/firmvare, mt, opt}
nkdir -pv /{nmedial/{fl oppy, cdron}, shin, srv, var}

install -dv -m 0750 /root

install -dv -m 1777 /tnp /var/tnp

nkdir -pv /usr/{,local/}{bin,include,lib,sbin,src}

nkdir -pv /usr/{,local/}share/{col or,dict, doc,info,local e, ran}
nkdir -v /usr/{,local/}share/{ni sc,tern nfo, zonei nf o}

mkdir -v /usr/libexec

nkdir -pv /usr/{,local/}share/ man/ man{1.. 8}

nkdir -v /usr/lib/pkgconfig

case $(unanme -m in
x86 _64) nkdir -v /1ib64 ;
esac

nkdir -v /var/{l og, mail, spool }

In -sv /run /var/run

In -sv /run/lock /var/l ock

nkdir -pv /var/{opt, cache,|ib/{col or, m sc, | ocate}, | ocal}

T4 L7 MVIIMERETII/N—I vy aVE—R 755 TERINETH, §RTDOTA LI MV E2ZDFEFLTDHDITH
MTEHY) FTA, EOIATYV REFTEINRN=—Iv Y av2EHLUTHWSEHR¥=2HY 9, —2lF root 2—H¥—
DE—ALTAVIZRVIZHLTTHY, £EH5—2FFVRIV T2 L7 MVIZHLTTT,

N—=3IwYavE—REZ2ZLZBELTVWS —2®OIX /root T4 L7 MVIZHULT, O2—Y -2k 772 A%HIRT
572bTd, BEOI—YF—21FED, HOPHEDKR—ALTA LI MNIADT VX AERELRAU I 2THRNET,
DODE—REFL /tmp T4 L7 MU [var/tnp T4 LV Z M)IZHULT, EDA—HPF—EHFESIAAAREL L, 7272
LMD =Y —=DMER L 727 7 A IOVIHIBRCTERWESIZLET, B MY AZ 1717 O EALEY b, Whbwd [A
F4wF—Ew b (sticky bit)] ZHWTEHRL £,

6.5.1. FHS O > 754 7V RIEHH

AKEDOTFT 4 L7 M) RERIZER. T 7 1LY AT AR, (Filesystem Hierarchy Standard; FHS) (2#EH2oWTWwWEd, (F
DIEHIL https://refspecs. linuxfoundation. org/fhs. shtml IZ;RINTWE 9, ) FHS Tlk., 207« L 27 M) &L
T /usr/local/games X /usr/share/ games REZMELTVET, UAPNSOTAETEILELRT LT MDA
EERLTHN ZEIZUEY, OF 2 L7 MVIZOoWTIR, £ FHEICHID RO THERL T ZI W,

6.6. EER I 7AINESVRY YOI YU IDERK

T I AOFIIFEEHIMD T T T ANDIRAZFERFL TR EDRH Y £, TONAISORETITEAE
FLTWEFA, Z0X527075 52 FELLEEIEELD. YVRIY IV VIV OMEKRLET, 0OV
VIO AREBOEEZB U TCKEY 7N V724 VAR ULTW I LT, TOEEKTHILTI7AIIIESIHZOLNT
WX E9,

In -sv /tool s/ bin/{bash, cat, chnod, dd, echo, I n, nkdi r, pwd, rm stty, t ouch} /bin

In -sv /tool s/bin/{env,install, perl,printf} /fusr/bin
In -sv /tools/lib/libgcc_s.sof, .1} fusr/lib
In -sv /tools/lib/libstdc++.{a, sof, .6}} fusr/lib

In -sv bash /bin/sh

£V DOHB
/ bi n/ bash
bash A7 1) 7 ME/~ T [ bin/bash & UCERINET,

/ bi n/ cat
ZDISA%IE Glibe @ configure A7V S RNZTNHN—RI—F 4 v ITINTVET,
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/ bi n/ dd
dd ANDOIRAM Jusr/bin/libtool Z—F 4V F o4 —IIN—RI—F1VITINZFT,
/ bi n/ echo
Glibc DF A NAAL —hDFIZ /bin/echo ZFHWTWSEDRHY ., TNz HNXETB7-0TT,

/usr/ bi n/ env

ZDONAE, N Tr—YDEINREZBEB LU TCN—RI—T 1 TN enHY £,
[fusr/bin/install

install ~DSAH Jusr/liblbash/ Makefile.inc 77 A I)VHRIZTN—RI—F 4 Vv I7INET,

/bin/ln
In ~NDOI/NAH [usr/liblperl5/5.30.1/<target-triplet>/ Config_heavy.pl 77/ )HNIZTN—RI—
TAYITINET,

/ bi n/ pwd
K2 Glibe 2 ¥ @D configure AZ V) T RIT, ZONAELWN—RI—FT 4 v ITINTVET,

/ bi n/rm
rmAD/SNAH [usr/liblperl5/5.30.1/<target-triplet>/ Config_heavy.pl 77/ HNIZTN—RI—
TAVITINET,

/bin/stty
ZDINA%IE Expect [IZTN—RI—=F 4 7 INTWET, UL7ZA->T Binutils & GC DF A DAL — ~NZ& K
WXL nELRY) £7,

[ usr/ bi n/ perl
perl I Y RIZHLT Perl A7) FMEAZWVTWIDNRAZLZHNTHET,

fusr/lib/libgcc_s.sof, .1}
pthreads S+ 7 UNEEEET D LD Glibe IZ&>THREELRY 9,

fusr/lib/libstdc++{, .6}
Glibc DT A MAAL =k, HIZIE GMP IZH1FD (++ HR—FREIZBVWT, TNZHELTLIEONHY £T,

/ bi n/ sh
SIINVAZY) T REAZNTY fhin/fsh DN—RIA—F 4 V7 INTWET,

Linux DZNFEFTORIEEL LT, YUYV RINTWEI T 74NV AT LADERIE /etec/mab 771 IMIZHEREINTY
£9, BHO Linux THHE, WHHIZZOT7 7 A VEEBL, 2—F—IIUTIE /proc 77 AV ATAZEL
THBRIERUTWET, Jetc/mab 77 A IVDOEFEEZFIHRE L TWS T 0TI AWNEFHETS L5112, MFOY VIR
Vw27 EERLET,

In -sv /proc/sel f/nounts /etc/ntab

root I—Y =207V TELLDIZ, £/2FD [root] LWHELFZHBTELLDC /etc/passwd 771 &
letc/group 7 7 A ICIFEY T RHIERMERINTVIHEDRHY 7,

UFDav Y REFEFFUT letc/passwd 771 IIVEEBL ET,

cat > /etc/passwd << "ECF"

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

bi n: x: 1: 1: bi n: /dev/ nul | : / bi n/fal se

daenon: x: 6: 6: Daenon User:/dev/null:/bin/false
nmessagebus: x: 18: 18: D- Bus Message Daenon User:/var/run/dbus:/bin/fal se
syst emd- bus- proxy: x: 72: 72: systend Bus Proxy:/:/bin/false

syst end-j our nal - gat eway: x: 73: 73: syst end Journal Gateway:/:/bin/false
syst emd-j ournal -renot e: x: 74: 74: systenmd Journal Renote:/:/bin/false
syst emd- j our nal - upl oad: x: 75: 75: systenmd Journal Upl oad:/:/bin/false
syst end- net wor k: x: 76: 76: syst entd Networ k Managenent:/:/bin/fal se

syst end-resol ve: x: 77: 77: systend Resol ver:/:/bin/fal se
systemd-ti nmesync: x: 78: 78: systenmd Ti ne Synchroni zation:/:/bin/fal se
syst end- cor edunp: x: 79: 79: systend Core Dunper:/:/bin/false

nobody: x: 99: 99: Unpri vi | eged User:/dev/null:/bin/false

EOF

root A—P—IZWHFTIARYD/NNAT — RIFBIZEDHET, ( Ix] BHEICGHHEHRTEZOICKELTHDEDTTY, )
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cat > /etc/group << "ECF"
r oot : x: 0O:

bi n: x: 1: daenon

Sys: X: 2:

kmem x: 3:

t ape: x: 4:

tty: x:5:

daenon: x: 6:

fl oppy: x: 7:

di sk: x: 8:

[ p: x:9:

di al out : x: 10:

audi o: x: 11:

vi deo: x: 12:

ut mp: x: 13:

usb: x: 14:

cdrom x: 15:

adm x: 16:

nmessagebus: x: 18:

syst end-j ournal : x: 23:

i nput : x: 24:

mai | : x: 34:

kvm x: 61:

syst end- bus- pr oxy: x: 72:
syst end- j our nal - gat eway: x: 73:
syst emd-j our nal -renot e: x: 74:
syst emd- j our nal - upl oad: x: 75:
syst end- net wor k: x: 76:
systend-resol ve: x: 77:
syst end-ti nesync: x: 78:
syst end- cor edunp: x: 79:
wheel : x: 97:

nogr oup: x: 99:

users: x: 999:

EOF

TERLS 2 7V — TIIAIMNOHEIZE DN EDTIEH D X A

—IRIFATED Udev DFEICHELBLDZEDTY L,

—¥IFEEFD Linux T4 ANV Ea—YavhBBRALUTWREHRNZREDOTYT, F/ATAMNAAS—MITHEDI—

H—7)N—T%2RBELLTWVWA3EDMHY £, Linux Standard Base (http://www. linuxbase.org £I8) Tl r oot
IN—TDZ)—TFID (GID) 1% 0. bin ZI—7D GID 1z | 2EDTVBIZTEEHA, MmO INV—TLZD GID IX
VAT LAEMENARHIZRYRDD ZENTEIET, LWIHIOEEEO OIS ATHNIE GID OEIEKET LS Z L iE

B, HLETIN—TL2HNTTa TSIV ITINTHENSTT,

7y 7 b T1 have no name!l | ZHUY) PR 72D 722> o)V 2B L 9, B 5 H|MIZTREEI Glibe 21 VA
K—=JU letc/passwd 77 1) & [etc/group 77 A INEfEo/-DT, I—H—%& 7 —THOLEHRHRIEE]IZ

}EL 9,

exec /tool s/bin/bash --1ogin +h

F4 V7T 47 +h 2oV ThTE X9, 24k bash 12 U TEFF/SADHNERNY ¥ afge 2 FIAL BN LD
ERTHEDTY, BLIDTA LV IZT0 T%2BELENS LGS bash 1Z—EEIT U777 AINVONNAZ2HELUET,
AVNRAIWVUTA VAN =NV UEEFT 7 7AIVETIZHHLUTHL 72012, KEOEETIE +h T4 V7 T4 TEHEIZ

ffioT W ZEIZUET,

login, agetty. init &\Wo7~27 0734 (HDd WMo T s 5 L) 1.

VAT AMIHN OO T U ENE NS

EHREZ DO T 7 A IZEELET, LAl 771 BRHONUDFEELTWARWVWGSIX, 077 71D
HBTFONFETA, FTITEDED>BROT 77 A NEERL, BYBRNN—IvVarvez52F9,

touch /var/l og/{btnp,|astlog,faill og, w np}
chgrp -v utnmp /var/log/l astl og

chnod -v 664 /var/log/l astl og

chnod -v 600 /var/| og/ btnp
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Ivar/log/lwtnp 77 AI)Vkg_RTonr4y, 077 hOEHREZARRELUET, /var/log/lastlog 771 Vid&
I—Y—NREIZO AV UEERE2EFRELUET, /var/log/faillog 77 1)VEEI 7 A VIZERUZERZHEREL Z
. Ivar/log/btnp 77 AIVIEREZRD YA VIEREBRRFLET,

""' HEd

lrunfutnp 77 A VIFBAED T A Y L TWEA—HF—DEHREZHEFELET, ZOT771NVET—NAZ Y
T NN AR L T,
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6.7. Linux-5.5.3 API ~Nv & —

Linux API ~Aw & — (linux-5.5.3.tar.xz ) & Glibec DSFIHT D H—FI) APl Z#MEL 7,

BEE VO RIGRT 0.1 SBU
MBET o AT RE: 1 GB

6.7.1. Linux API Av & — DA VA MN—)L

Linux 1—3xWig7 7V r—vay7ar53Iv 748 —7x—A (Application Programming Interface) %. /A
TALD C ZA4 7Y (LFS D4 Glibe) IR U TRMETE2HENHY £, ZNEITDIZIE Linux =3IV DY—A
ZEENS, XEXER C AVE—T71 )% g2 b (sanitizing)] UTHAL £9,

ZNE DN Z T > T W22 UTEH, REYR T 7 A INRBR - MR EZRI AR NESIZ, U2 L £
9,

make nt proper

ZUTA—HF—DHHT o H—FAAY F—=T 74 V%Y —ADLHIH L ET, #REINTVS nake X—7

I Theaders_install] IZRATE FHA, HBERS rsync KBELZRY, /tools [KIXRVWNSTY, ANvX—T7
SLIVFFIDIZ Jusr WZAY¥ =L, H—3NVERENFHTZ 771NV EVOMEIRL 9., ZDRIZEKIK RIS
IE—3INET,

make headers

find usr/include -nane '.*' -delete
rmusr/include/ Makefil e

cp -rv usr/include/* /usr/include

6.7.2. Linux API ~Nv & — DR

A VA N=IAY A —: /usr/include/asm/*.h, /usr/include/asm-generic/*.h, /usr/include/drm/*.h, /
usr/include/linux/*.h, /usr/include/misc/*.h, /usr/include/mtd/*.h, /usr/
include/rdma/*.h, /usr/include/scsi/*.h, /usr/include/sound/*.h, /usr/
include/video/*.h, and /usr/include/xen/*.h

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

BiRg 55 BA
{usr/include/asm *. h Linux API ASM A"y & —7 71 )b
/usr/include/asmgeneric/*.h Linux APl ASM ONHKBAY X—T 71 )
/usr/include/drm *. h Linux API DRM ~w & —7 71 )b
/usr/include/linux/*.h Linux API Linux ~"w & —7 7 A1)l
/usr/include/ msc/*.h Linux APl DX FXERAYX—T 71 )
/usr/include/ntd/*.h Linux API MTD A"y & —7 7 A )b
/usr/include/rdma/*. h Linux APT RDMA ~w & —7 7 A1 )b
/usr/include/scsi/*.h Linux API SCSI ANy & —7 71 )b
/usr/incl ude/ sound/ *. h Linux API Sound A" X —7 71 )b
/usr/include/ video/*. h Linux API Video "y & —7 71 )L
/usr/include/xen/*.h Linux API Xen "y X —7 71 )b
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6.8. Man-pages-b. 05

Man-pages Sw 7 —U0d 2,200 BLEDSYZa 7N R—=UZEEEL F9,

BEEL Y )L REERT 0.1 SBU AT
MBET o AT RE: 31 MB

6.8.1. Man-pages D4 VA h—JL
Man-pages #1 Y A =NV 52ODICUTE2ETLET,

‘ make install

6.8.2. Man-pages DIERK

AVARN=NT 7 A I X F XA man R—Y

HERE 55 ER
man C SFEEOB. BEERTNA A7 7)), BEEBRET7TANEEZHFL X7,
R—=
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6.9. Glibc-2.31

Glibe N =Y FER C FA4 77V ERELEST, ZOF4 TIVIFEARNZNIEN —F V2 ELEDT, AE
VEIVET, T4 LV2ZMNIEER, 77ANVDOA—T v 70— AT, XFHE, NE—rxwF T Bl
B, FEa2BdH) E9,

BEE YL KRR 19 SBU
WET 4 AT KR 5.5 GB

6.9.1. Glibc 14 >V RX b—Jb

"F AT

Glibc ENWRYATARRELIZES>TENRINDGEDTHY, AV T—ARY I T 7 AINBER |
tools ZHURLTWAZZFETHoTHREBEIZEIRINET, ARW IR VU AH—I Glibc DA VA ~—
VB TREVWEHRARTEERFA, ZHIE Glibe d autoconf F A NBEKTEINETHY ., 7V —YEILRER
WXED LV HEIWNZER TERNZOTT,

Glibe 7T 7 LDHIZIX Ivar/db T4 L7 MVIZFEFT—R2NETI2EONHY, Tk FHS IZHERL T F
The ATONYFRZEMATEIET, EfTT—XDINAEHLE FUS #EUOT L7 MY &L ET,

‘patch -Np1 -i ../glibc-2.31-fhs-1. patch

LSB AV TSA T VAW R) w2 ) v = ERLUET, I 51T x86 64 MIFIZHAFIvra—4—dEL
SHEBET D 72DIBERT VR Y Y 7)Y V7 #ERU T,
case $(unane -m in
i 786) In -sfv Id-l1inux.so.2 /lib/ld-Isb.so.3

x86_64) In -sfv ../lib/ld-Iinux-x86-64.s0.2 /I|ib64
In -sfv ../lib/ld-linux-x86-64.s0.2 /1ib64/1d-|sb-x86-64.so0.3

esac

Glibc D RF 2 AV MTIEHHEHOEIVRT LY M) 2EHKT S Z R INTOHET,
nkdir -v build
cd bui | d

Glibc 22V NA I T 5 72bD%EfHzE L £,

CC="gcc -ffile-prefix-mp=/tool s=/usr" \
./ configure --prefix=/usr
- - di sabl e-werror
- -enabl e- ker nel =3. 2
- - enabl e- st ack- pr ot ect or =st r ong
--Wwi t h- header s=/ usr/i ncl ude
libc_cv_slibdir=/1lib

— - - - —

configure A 7Y avBLUNT A—F—DEIK:

CC="gcc -ffile-prefix- rmp=/tool s=/usr"”
IVNRNALIVUZFER, /tools IZHD T 7 ANVADSIREDH /2L LTE, THH Just IZHE2Z0DLDIZSRBEYY
BZET, XD TNAY TV VRNVNIZES ZNRNANEENBZNEDIZLET,

--di sabl e-werror
GCC iz LT -Werror A 7Y avZ2MALAVWESIZLET, TAMAS—N2EITTIEZOIIHELRY T,

- - enabl e- st ack- prot ect or =strong
DA T aVBEIZED AZY ZIZEENDIBEETY 7 7IVNIZ, BIlDOa—RE2M5FT2328i1I2&D), VAT
LAtFaV s 2| EIEET, FTOBEBMI—RiZ, AXY IHIEKR®E (stack smashing attacks) D& DR\
IT7—F—N—on0—%FzvIULET,

--wi t h-headers=/usr/incl ude
COATVaVIFECIRYATLIZENT, =3I APl ANy X —% BTG mefaelxd, T74NVNTIE/
tool s/include Z2¥L £7,

86



Linux From Scratch - Version 9. 1-systemd

libc_cv_ slibdir=/1ib
ZOEHIZE>THOLWEIZVATAIBVWTCELWSI A T5Y %
Nwr—I% a4 VU ET,

BELET, 1ib64 IFRAL FEA,

‘ make

I.-

ST

AEIZBITD Glibe DFARNAAL — NMIMBOTEELREDTT,
EITLUTLZEX W,

ULENoTEDESIBIGETHOTEMST

BRRIZT A FOHIZIZRBTZEDNHY £, UTIRTEDTHIUIMRL TEHNEEA,

case $(unane -m in
i 786) In -sfnv $PWY el f/1d-1i nux. so. 2 [1ib ;;
x86_64) In -sfnv $PWY el f/1d-1inux-x86-64.s0.2 /1ib ;;
esac
>

' 4

EDOY YR W 7)) v 21F chroot BETOZDOREIZBVWTT AN E2FEITTEEZOIIRELREZEDTY,
DA VA M —=IVFIEIZ L) 2T EEXXINE T,

‘nake check
FAMIKIKT BHAND ) ET,  TAUE Clibe DF A NAL — hAHA RS AT LD BRIEKIEL TN S 20T
F, LFS OYN—=TIa ViV THREULPILRMEZ U TIRLET,
misc/tst-ttyname (¥ LFS ¢ chroot BEESIZHWTIXEM U £,
inet/tst-idna name classify I LFS ¢ chroot EEEEIZHWTIZEHR LU £9,
posix/tst-getaddrinfo4 & posix/tst-getaddrinfob IZHiED CPU 7 —FF 2 F vy — Tl L £ 9,
nss/tst-nss-files-hosts-multi XKD LNHY) £, HHIFAHTT,

rt/tst-cputimer{1,2,3} OFANFIFANYATFLDN—FIITHEIEL T, H—F)V 4.14.91-4.14.96,
4.19.13-4.19.18, 4.20.0-4.20.5 TiETF A MDEKL £,

math 7 A M, Intel 7Oy H—% AMD 702y HF—DEHOEDTELRNEEIZEBLTLEIENHY £7,

FENHZEFETIEH Y FEAD Glibe DA VA M—=I)UIRHZIE Jetc/ld.so.conf 77 AIVBEEL TWERWE LTE
HBAVY =YD DOINET, NE2BLITHAOIIUTFZ2ETLET,

‘ touch /etc/ld. so. conf

Makefile IZHEMINAAELEEMEF =y 72 AN UET, Zhud, ZOBRBTO LFS BETIXRETS20T
j—o
‘sed "/test-installation/s@(PERL) @cho not running@ -i ../Mkefile

Nwrlr—V% A VANV UET,

‘ make install

nsed AYY RICHTIHRET 7T ANRETT ALV I M) 24 VA=V L ET,

cp -v ../nscd/ nscd. conf /etc/nscd. conf
nkdir -pv /var/cache/ nscd

nsed I Y RIZFLTO systemd YR—~ 774NV EL VA= LET,

install -v -Dn644 ../nscd/ nscd.tnpfiles /usr/lib/tnpfiles.d/ nscd.conf
install -v -Dnb44 ../nscd/ nscd. service /1ib/systend/system nscd. service
VAT LA EZREOSEIINGIE S o000 —)VEAL VAN =NV ULET, TAMAAS—RNIBNTOT—I)VINBET

EH YD FRAN, FRIZIFO T VB LR LU THWDE 28Il &>T, BELTAMPEBINTITHELTLESI NS L
NEEA,
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HIZ XA RT —2HD localedef T, F¥

7 R—Xw MIIMRFEL BV —)VEF [usr/share/i18n/local es/cs_ CZ &F ¥ T 7 X —< v TEH [usr/
share/i 18n/ char maps/ UTF-8. gz & ##EA&XET /usr/lib/local e/l ocal e-archive 771 I)VIZZDIER%Zf}

PAFDa~vy MiE, TAMZRNI LD R REBOT T =NV 2 VA M—IFTEH5HDTY,

A £,

nkdir -pv /usr/lib/locale

| ocal edef -i POSIX -f UTF-8 C UTF-8 2> /dev/null ||
| ocal edef -i cs_CzZ -f UTF-8 cs_CZ. UTF-8

| ocal edef -i de DE -f |SO 8859-1 de DE

| ocal edef -i de DE@uro -f | SO 8859-15 de DE@uro
| ocal edef -i de DE -f UTF-8 de DE. UTF-8

| ocal edef -i el GR -f 1SO 8859-7 el GR

| ocal edef -i en_GB -f UTF-8 en_GB. UTF-8

| ocal edef -i en_HK -f |1SO 8859-1 en HK

| ocal edef -i en_PH -f |SO 8859-1 en_PH

| ocal edef -i en_US -f |SO 8859-1 en_US

| ocal edef -i en_US -f UTF-8 en_US. UTF-8

| ocal edef -i es_ MX -f |SO 8859-1 es MX

| ocal edef -i fa IR -f UTF-8 fa IR

| ocal edef -i fr_FR -f 1SO8859-1 fr_FR

| ocal edef -i fr_FR@uro -f | SO 8859-15 fr_FR@uro
| ocal edef -i fr_FR -f UTF-8 fr_FR UTF-8

| ocal edef -i it IT -f 1SO-8859-1 it IT

| ocal edef -i it IT -f UTF-8 it IT.UTF-8

| ocal edef -i ja JP -f EUC-JP ja_JP

| ocal edef -i ja JP -f SHIFT _JIS ja JP.SIJS 2> /dev/null
| ocal edef -i ja JP -f UTF-8 ja JP.UTF-8

| ocal edef -i ru RU -f KO 8-R ru_RU KO 8-R

| ocal edef -i ru RU -f UTF-8 ru_RU. UTF-8

| ocal edef -i tr TR -f UTF-8 tr_ TR UTF-8

| ocal edef -i zh_CN -f GB18030 zh_CN. GB18030

| ocal edef -i zh_HK -f BI G5- HKSCS zh_HK. Bl G5- HKSCS

true

true

=Zh

[= JE{=EN

FIZMAT, HB7DHE,

Xy S8 —Lw NEEDBZEOOOT—INEA VY AR—=ILTLEI,

MBS U T glibe-2.31/1 ocal edat a/ SUPPORTED (2RI NDFTARTOOT —)VZFKRIZA VAR = ULTLZX
W, (22 EonTr—LVEED, $RTORT—IMFEIINTHNET, ) UMFOIVYY RIZED ZTNEERLU 7,

72720 ZAUTIIMH Y LB ] 2 2 U £ 9,

make | ocal edata/install -1 ocal es

x5
VK

=4 Ei-TER., 1 YARN—IET>TLEIN,

> R

BURD Glibe 1&., EERR A A VZOfFEHIZ 1ibidn2 Z2FHL £7,

—é—o
BTV,

6.9.2. Glibc MDEE

6.9.2.1. nsswitch.conf DEN

Jetc/nsswitch.conf 774 NVEEHRLTELS BENRHY £9°,
IE3 oy N — 2 BB FIZC Glibe A3 L < BIEL £ A
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http://www.linuxfromscratch.org/blfs/view/9.1/general/libidn2.html

Linux From Scratch - Version 9. 1-systemd

DLFOavY Y R&EFEIFTUT /etc/nsswitch.conf 771NV aERKLUET,

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

passwd: files
group: files
shadow. files

hosts: files dns
networks: files

protocol s: files
services: files
ethers: files
rpc: files

# End /etc/nssw tch. conf
ECF

6.9.2.2. 4LV —VT—HDENM
UFIEEY ZA LY =V F=R% A VARV UEEL XY,

tar -xf ../../tzdata2019c.tar.gz

ZONEI NFO=/ usr / shar e/ zonei nf o
nmkdi r -pv $ZONEI NFQO { posi x, ri ght}

for tz in etcetera southanerica northanerica europe africa antarctica \
asi a austral asi a backward paci fi cnew systenv; do

zic -L /dev/null -d $ZONEI NFO ${t z}
zic -L /dev/null -d $ZONEI NFO posi x ${t z}
zic -L | eapseconds -d $ZONEI NFQ'ri ght ${tz}

done

cp -v zone.tab zonel970.tab i s03166.tab $ZONElI NFO
zic -d $ZONEI NFO -p Aneri ca/ New_Yor k
unset ZONElI NFO

zic ¥ Y ROER

zic -L /dev/null ...
25 O5MEEER posix ALY —VT—REZEKRLUET, I bk zoneinfo X zonei nfo/ posi x (TN
THEDE U TCHEYIBREDTT, zoneinfo ~NIE POSIX ¥EHLD X A LAYV —V T —REEDDZIENBETHY ., &
5bf%#@mtﬁb@%zbx%—bufli—ﬁ%ibfbiwiﬁ‘ FHARARY AT L3 E TIFAEEDOHIFIA
LW, BA LY =T —RIEHEVEH L2 BWGBENRDH Y, posix T+ L7 M) E2FIFRTNIE 1.9 MB
EOREBEEHNTEET, AZZLT TV —YarvRTFAMAL—MI&->TE, T 2% ETI21E LNER
Ao

zic -L | eapseconds ..
235 IMEEALZIELWVRA LY =V T —REEKLET, MAAAY AT LARETIIBEEDOFFIBE LU WD, &
L=V T— ﬁi%iUE%bt<&w% P, XFERIIIOTBRVEEEHY £, right L7 MV EE
g Zlizdhid 1.IMB OREZHNTLHIIENTEET,

zic ... -p ...
posi xrules 771 I)VELEKLET, ZITIE New York ZHWVE T, POSIX Tlk, HiDHEFRZE LT US
W—=IVIZHES 2 2 HEL TS 20TY,

O—HNEAA L —VDHRERTI1IOOHEL LT, ZITEUTFOAZY T hE2EIFTLET,

t zsel ect

HIBIESH 2 HET DDV 2PZROLNEDTENIEZET, ZOAZ) T NIZA LY =V 4R RUET,
(1 Z 1% America/Edmonton 2 ¥ T3, ) /usr/share/zoneinfo T+ L2 M VIZI&X 512 Canada/Eastern X ESTHEDT
DEIBEAALY—=2VEDDET, INHIFIOAZY) T RTIFRBINEITAN, MHTIZZLIFAFETT,
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PLFoavw Y RizkY Jetc/localtime 771V &EEKRLET,

‘ In -sfv /usr/share/ zonei nf o/ <xxx> /etc/|ocal tine

<XXX> O FRET D XA LY —D4ET (HlAIE Canada/Eastern 2 &) IZEIHZ TL/ZX W,

6.9.2.3. ¥4 F3Ivo0—4— DFRE

HALFIv 2D VH— ([lib/ld-linux.s0.2) DXL FIVIIATIV)RETDITIAN DT L7 hUR
[lib T4 LZ K V& fusrllib T4V 27 R VTY, HHEIOTIADPEFTINDIRIZIEZINOMBINZEA T
IVIIATIINYIINET, BU/lib X fusr/lib DADTA LI NVIZTATI)IT7ANDDHDIDEEL |
etc/ld.so.conf 77 AR ZEMUT, ¥4 F3Iv70—A—NEN52FELHEETLDIZUTELL ZENRET
T, BIHOZAT77VMNEEINS T L2 V2 UTIE fusr/local/lib T4 L7 V& Jopt/lib T4 L2 bV
EVDTONEILKHMAINET, XA FIVIO—F—DRENAAL LT, ThHEDT1 L7 M) Z2EIMUET,

UFDaAYY RE2FETUT lete/ld.so.conf 77 AINEHLIERL £7,

cat > /etc/ld.so.conf << "ECOF"
# Begin /etc/ld.so.conf
fusr/local/lib

lopt/lib

ECF

BENRDDIGEITIE, XA FIvr/O0—F—ZWT2HREL LT, T L7 NIICTREIND 77 M)A VD
N—RFTDHEDIETEET, BEIEX TOT7A4NVHADLIFIZ, BRELRLEZSA T2z R LEd., 20k
BRBEZNHTBGEIZEIUTOLS >R aY Y R2FEITFLUET,
cat >> /etc/ld.so.conf << "EOF"

# Add an include directory
i nclude /etc/ld.so.conf.d/*. conf

EOF
nkdir -pv /etc/ld.so.conf.d

6.9.3. Glibc DIERY

AVARN=NTOT T A catchsegv, gencat, getconf, getent, iconv, iconvconfig, ldconfig, 1dd,
lddlibc4, locale, localedef, makedb, mtrace, nscd, pcprofiledump, pldd, sln,
sotruss, sprof, tzselect, xtrace, zdump, zic

AVAN=INVTATITV: 1d-2.31.s0, libBrokenLocale. {a,so}, libSegFault.so, libanl. {a,so}, libc.
{a,so}, libc nonshared.a, libcrypt. {a,so}, libdl. {a,so}, libg.a, libm. {a,so},
libmcheck. a, libmemusage.so, libmvec.{a,so}, libnsl.{a,so}, libnss compat. so,
libnss_dns.so, libnss files.so, libnss_hesiod.so, libpcprofile. so,
libpthread. {a, so}, libpthread nonshared.a, libresolv. {a,so}, librt. {a,so},
libthread db.so, libutil. {a,so}

AYVAN=NT2LZ NV /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/i118n, /usr/share/zoneinfo, /var/cache/nscd, /var/lib/nss_db

BB 5 ER
catchsegv TOT TN TAYT—=23a VT A= MIEVEILUAZRZ, AZY 7 N —AZERT D72
OIZFHL 7,
gencat AW —=IUhaa T ERLET,
getconf T7ANY AT AIZEEDEBICREIN/EZRRLUET,
getent BT —AR=ANOZREHHZEFL 7,
iconv FY IR —Y NELHLUET,
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iconvconfig
ldconfig
ldd
lddlibc4
locale
localedef
makedb

mtrace

nscd
peprofiledump
pldd

sln
sotruss
sprof
tzselect

xtrace

zdump

zic

I d-2.31.so

I i bBr okenLocal e

I i bSegFaul t
I'i banl

libc
['ibcrypt

['i bdl

libg

i bm

i brcheck

I i brenusage
l'i bnsl
l'ibnss

i bpcprofile
I i bpt hr ead
['ibresolv

l'ibrt

i bthread_db
libutil
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EHEO— RPN TEXS icony EVa—INVBET77AINEERLET,

A FIVI) U HN—DFEGRNA VT VT EBEVET,
BELZTOTILELEHETATIVRBEL LTV HEESTA TIVERRALET,
ATV NT7AN%[MF>T 1dd a3V REMBILUET, [FREE : AR
BEOOT—IVIIHTE2IFIEREHR2EZRLET,

O —)VO#FEw 351 VU ET,
TF¥FANEANE UTHMA T —AR—A%ERUET,

AEY ML —A7 7 A )b (memory trace file) ZFHAAATHIRUL 9, TUTHFAREREN
THHUET,

—RIIBE R — LY —EAANDEFEERDF ¥ v Va2 @gtd5 57—,
PC 70774V VT IEkoTERINAEREL Y TUET,

BEiho ot 2 TRHAINTWSEIIEAE A 7Y =7 + (dynamic shared objects) % —%&H
HUET,

ABRTFAY IR VI ERTD In TOTT A,

ffEXhzav Yy RO 75 VA0 Oy Yy —a—)b& hL—ALZET,

HEATV 22 b7 7 74) VI T =R EHAAATHRRLUET,

A=Y —IZR U TV AT LDOZREIRZM ALY, HIST2E1 LY -0tk 2R RLET,
g;ﬁﬁAWKfﬁE%ﬁ§MTmé%ﬁ%§%¢é:tﬁ‘%@7U75A@£ﬁ%%%ﬁ%b
AL =V X TUET,

RA L) =2V, T —,

HESALTIVDEHONVI=TOT T A,

Glibc PNEBTHHTD2E DT, BELHEELTCWE TR I L% EOFH LU E3, (BIAIE Motif
TIVIr—aviky) FULIK glibe-2.31/1 ocal e/ broken_cur_max. ¢ ([ZENNAZ AV
2B LUTLEZI N,

Y ITAVTF—=a v T A=V DY T F NN RF—, catchsegy FHL £,
JERBAD & FifEY: (asynchronous name lookup) A 751,

FELRC 1477V,

ko177,

BALFIVvINVVIDAVR—Tz—AT74A4T TV,

?ﬁ%é<§i@w*i~®3473% MOTIE gt DI VERALTATZ)THo/2EDT
BEI1T 7,

ZOIATIVIZV I UGS, AEVEDYUTOF oy VB2 HEICL £7,

memusage AV Y RMBFHTDIEDT, 7OV T LDAEDHHIZETIERZIEL £,

2V RNT—=IH =X AT TF),

NSS (Name Service Switch) S+ 751U, HKAKM a—¥—% TAYTA H—EZX FBoha
W EDHFIRERZ 17D BB Z R U £9,

PC 70774 MZOUTHEIFEY 2= V2TV O—RTI2DICHONET,

POSIX ALY RSA4 T35V,
;i;;%v%F%%V*—A#—N~KﬂUT@\N#vb@i%\%ﬁ\%ﬁ%ﬁﬁﬁﬁéﬁ

POSIX.1b V) 7 I & A LAdEEE (Realtime Extension) IZTCEEEINT WA A VX —T7 = — A% FIFH
MUZBEBZREEL 9,

JIWVFALY RO TS LAHDOT N H—% RS 272008 HBEEZRMEL 7,
WL <D Unix —F7 4 VT IZTRHIND [ BERERMEAL 9,
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6.10. YV—ILFT—DFEE

BRI C SATI)NRINETITHETEIFE LA, ZITY—INFr—VORFKEITNEST, Ihi{FH>I L& T,
HIER U T T AWNEICER U0 TV vy oXnETd,

9 /tools TALIZMVIZHB) U A—DNY I Ty TReoTHEE, HBHEIZT Wﬁbtﬁ EHEAY VI —
1z %9, /tools/$(uname -m)-pc-linux-gnu/bin 7+ L2 K| 37)%))‘/ LU THY VRY ‘/7‘)/7
EEULSAERLTEEET,

nmv -v /tools/bin/{ld,Id-old}

nmv -v /tools/$(uname -m-pc-Ilinux-gnu/bin/{ld,Id-old}

nmv -v /tool s/bin/{ld-new, | d}

In -sv /tools/bin/ld /tool s/$(unane -m-pc-Ilinux-gnu/bin/ld

RKIZ GC AR 7Ty A NVEBEL, FrilLWAALFIVv I ) U h—2BURTEIICLET, BHIZ [/tools] &
WORRZEDBRITIE., F1FIVIV U HI—ADELWEREBZY ET, FEARYIT7A4IVEEBIETS I LT GCC
MAYE—T74), BXU Glibe ORE 7 7 A N EZMYNHELUEEZ ED128D) 4, LLFO sed 12k I hdFEH
biﬁ—o

gcc -dunpspecs | sed -e 's@t ool s@@' \
-e '"[\*startfile prefix spec:/{n;s@*@usr/lib/ @' \
-e '"/\*cpp:/{n;s@@-isystem/usr/include@' > \
“dirnane $(gcc --print-libgcc-file-nanme) /specs

ARY 7T 7 A INDNE % EER ALUT, SEEULZABPEULSREINTWDE Z L 2R L TEOTLZI W,

ZORRIZENT, FEBLZY = F ==V OEANZEERE (T2 /8P ) 2 RYE) PEULSEFELTVDSZ L2
RILRBERDY T, INZITI O NOREMREZETLUET,

echo '"int main(){}' > dumy.c
cc dummy.c -v -W, --verbose & dumy. | og
readelf -1 a.out | grep ': /lib

MEAKEETDIXT T, BBEOITY RESHADINSFERIIUTOIDIIEZ T TT, (XA F3Iv o) vh—
DEFNET IV N7 A—AIZE>TESTVWANE LNETA, )

‘ [ Requesting programinterpreter: /1ib64/1d-1inux-x86-64.so. 2]

64y N AT LDEAFIVIN VU H—DT4LVIZ M) SEIEX/lib £R>2TWRIETTY, ~ZULT77tRIE
YURYw YV /libed ME{FhNTWET,

' {HE‘B
2w NV ATFATIE /lib/ld-linux.s0.2 127220 £9°,

CITEB T TANNNELSHNONT WS Z L2 HRAL T,
‘grep -0 "fusr/lib.*/crt[1in].*succeeded dunmmy.| og

Eoav Y ROEHIFATDE S 1245133 TT,

fusr/lib/../liblcrtl.o succeeded
fusr/lib/../liblcrti.o succeeded
fusr/lib/../libl/lcrtn.o succeeded

AV T=INELWOAY R =T 7 A )V EGAMO TV NE D N EREL £7,
grep -B1 '~ Jusr/include' dummy.log
Foav Yy NI FOH N %ERL £T,

#i nclude <...> search starts here:
/usr/incl ude

R, FB) v H—=PEVWSAZRRBLUTHONONTWENE I NEREL 7,
grep ' SEARCH. */usr/lib' dummy.log |sed '"s|; |\n|g
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“—linux-gnu’ ZEAZNATEAETNE BEOIYY ROE ORI T 48513 TT,

SEARCH DI R("/usr/lib")
SEARCH DI R("/1ib")

RIZ libe WIEUKHAWSLNT WS Z L 2HER L £9,
‘grep "/1ib.*/libc.s0.6 " dummy.log |
BEOIYY ROMADIFUTDOLSIZRDIET T,

‘attenpt to open /lib/libc.so.6 succeeded ‘

BAEIZ GCC BIELK XA F IV IV U H—2HO TN %2 HERL T,
‘grep found dumy. | og ‘

FEOaAT Y ROBFUTOEDIZEZIETTT, (XA FIVII) UV H—DLHWIET IV N7 A —LIZ&>TEST
WBHBNE LNEFA, )

‘found | d-1i nux-x86-64.s0.2 at /lib/ld-1inux-x86-64.s0.2 ‘

HHFERN L BEZ STV YD, AR BB o-20) Uk, M BHEARICEES>TWE WS 28T
T, CZIIMERDZDONHEE. BRTE2T o THELTSEIY, HEHYBLARMET. ARV T 771 IVDEIE
FBROTWSHIELTY, MEZEBEULAZFFEFIORITIFEZTRVTLZEI N,

FTRTCHAEULEELZS, TANMIAWAZTZ 74 IVEHIFRL £7,
rm-v dummy.c a.out dummy.| og
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6.11. ZLlib-1.2.11

Llib Ny r—=vik, K70 T 7 ANSROHI NG, JEME. MR (k) %2175 BBz R©EL £7,

R YL RESR: 0.1 SBU BLF
WET 4 AT K 5.1 MB

6.11.1. ZLib DA VA =)L
Z1ib 2 a2V NNA IG5 720D U E T,

‘./configure - - prefix=/usr ‘

Nwr—I% a8 VU ET,
‘nake ‘
AUNANWVKERZ T A NI BIZEU R 2ETUET,

‘nake check ‘

Iy —V% A4V ARN=ILET,

‘nake i nstal l ‘

HESATISVIE Iib IBTHENDY T, FAZNIIEDET fusr/lib 2dhd .so 77 A NVEFELERTS
PBERH D 7,

m/ -v /fusr/lib/libz.so.* /lib
In -sfv ../../lib/$(readlink /usr/lib/libz.so) /usr/lib/libz.so

6.11.2. Zlib DO
AVAN=NTIALTTV: libz. {a, so}

13L& 55t B
libz #METOJ5APOIFCHI NG, [EML MR () %135 BBERIEL £,
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6.12. Bzip2-1.0.8

Bzip2 WA —I137 7 A IVEHME. HE (E) 2175 70750280 FET, TFANZ700THNE. IhZE
TELHAVWLNT X~ gzip IZHART bzip2 OANEMEBOGEWV 7 7 A IV EERTIET,

BBV R 0.1 SBU AT
BT 4 AT RE: 7.7 MB

6.12.1. Bzip2 A4 VXA =)L
AT —=IDRFaRAVNEA VANV T B0y FEEHALET,

‘patch -Npl -i ../bzip2-1.0.8-install _docs-1. patch ‘
UFROARY RIZEY Y Y RY Y20 V2 2 MRMAREDE LTA Y A= L ET,

\sed-i's@(ln-s-f\)$um54m/Mn/@1@ Makefil e \
man R—I DA VAN EEELWT A LT N)ITEBELET,

\sed -i "s@ PREFI X)/ man@ PREFI X) / shar e/ man@" Makefil e \
Bzip2 #2VNINTB-0D%EfRE L ET,

make -f Makefile-1ibbz2_so

make cl ean

make /NT A —X —DEIf:

-f Makefile-libbz2 so
ZDINTG A =& —F Bzip2 DI RIZHZ>THEFED Makefile 771V TIE7R< Mkefile-1ibbz2_so 77
ANEFHATZZEZ2ERUET, ZNEXAFIVvII1477Y libbz2.so Z¥IVRU Bzip2 OFKET OIS
LEZNIZY VI ULET,

N r—IDaAVNAIVE T ANETWVET,

‘nake ‘

O —I%A VA R=IUET,
‘nake PREFI X=/ usr install ‘

HEHI N bzip2 EFEYa2—I)%E /bin TALVI ML VAR =NVLET, FAEBRELRDZYVRIYIZD YV
IEERUAEREDZHIBRL £,

cp -v bzip2-shared /bin/bzip2

cp -av libbz2.so* /lib

In -sv ../../lib/libbz2.s0.1.0 /usr/lib/libbz2.so
rm-v /usr/bin/{bunzip2, bzcat, bzi p2}

In -sv bzip2 /bin/bunzip2

In -sv bzip2 /bin/bzcat

6.12.2. Bzip2 DIERK

AVAN=NTOTT A bunzip2 (bzip2 ~dD 1V > 27), bzcat (bzip2 ~AdDV > 7), bzcmp (bzdiff ~ADY
V7)), bzdiff, bzegrep (bzgrep ~NdDV > ), bzfgrep (bzgrep ADVY V7)),
bzgrep, bzip2, bzip2recover, bzless (bzmore ~MDV > %), bzmore

AVARN=IIA T 1ibbz2. {a, so}

AYVAN=INTo L7 MV /usr/share/doc/bzip2-1.0. 8
1ER& 5 ER

bunzip2 bzip2 THEMEINZT7 71 IVEMREHEL 7,

bzcat RS R 2 EHE R I U £ 9

bzcmp bzip2 THMEINZT7 74 IMIZH LT cmp Z2EFL £T,

bzdiff bzip2 THEMEINZT7 74 IVZH U T diff 2FEFU0ET,
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bzegrep
bzfgrep
bzgrep
bzip2

bzip2recover
bzless
bzmore

i bbz2
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bzip2 TIEHEINEZ T 7 A INIH LT egrep #FETLE T,
bzip2 TEMINAEZ T 7 AL T farep 2ETL 9,
bzip2 TEHEINAZ T 7 AL T grep #EFTL X9,

Taw Yy — R E (ONOY AR, 588 NI VBELEEHCTC I T A INVEREE T OET,
FEfaRl, /RSN TE /2 lempel-Ziv] 7TV AAMZEDE0, HlzE gzip Av Y RIZkd
EDIZHARTENEDTT,

Wz bzip2 77 A INVDOEIHEZRAET,

bzip2 THEHEINZ T 7 A I LT less #FETFULET,

bzip2 THEMEINSZ T 7AW LT more #ET L £7,

w7y — Nk (ONOY AR T—E8) XS AHNE TR ERE TSI TT ),
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6.13. Xz-5.2.4

Xz )N /r—=o1%, 7 7 A IVOIERE, Mk () 2175 7077 A&REELES, Zhid lzna 74—3 v hE&U
LW xz B 7 A=Y b2V FRVET, xz AXYRICEVTFAN T 7AINVEIEMT D &, KD gzip a7V
K% bzip2 I Y RIZHAT, @OWEMRZEBTE XY,

BEELE )L RIR - 0.2 SBU
BT 4 AT RE: 16 MB

6.13.1. Xz D142V AM—=Jb
Xz %3V NT B 00N E LET,

./ configure --prefix=/usr \
--di sable-static \
--docdi r=/usr/share/ doc/ xz-5.2. 4

N r—=V% AV )WL £T,
‘nake

EVREERE T AT G 8FUATERITLUET,
‘nake check ‘

IO —=V%A VA=V ULEYS, EHELZT7AIVEINTHEYZT + L7 MVICEEL 9,

make install

n -v [usr/bin/{lzma, unl zma, | zcat , xz, unxz, xzcat} /bin

m/ -v /fusr/lib/liblzma.so.* /lib

In -svf ../../lib/$(readlink /usr/lib/liblzma.so) /usr/lib/liblznma.so

6.13.2. Xz DR

AVAN=NLTOT T A lzcat (xz ~ADY > 2), lzemp (xzdiff ADVY > 7)), lzdiff (xzdiff ~DVY > 27),
lzegrep (xzgrep ~ODVY > 7)), lzfgrep (xzgrep ~dDVY > 7)), lzgrep (xzgrep ~\OD
V> 27), lzless (xzless ~ADVY > 7)), lzma (xz ~DV > 2), lzmadec, lzmainfo,
lzmore (xzmore A > 7)), unlzma (xz ADY > 2), unxz (xz ~ADY > 7),
xz, xzcat (xz ~A"DVY V), xzemp (xzdiff ~DVY > 27), xzdec, xzdiff, xzegrep
(xzgrep ~DY > 7)), xzfgrep (xzgrep ~MDVY > 7)), xzgrep, xzless, xzmore

AVARN=NVIATIY: liblzma. so

AVARN=IVT4 LT M) /usr/include/lzma, /usr/share/doc/xz-5.2.4

i STl
lzcat T 7 AIVEMEE (fFH) URHER AU ET,
1zcmp LZIMA JEHEXI N T 7AW LT emp 2T U E9,
lzdiff LZMA FEfa3I N7 7 1IOWZR U T diff 270 £9,
1zegrep LIMA FEfEXI N7 7 A IR U T egrep 2ETUL ET,
Iz
e

1zfgrep LIMA FEMEI N2 7 71 LT fgrep #ET UL £,

lzgrep LIMA EHEXNZ7 71 IVIZH LT grep 2EF L E T,
1zless LIMA JEfEX N7 7AW U T less 2ETUET,
1zma LZMA 7 A —~<w M2 &) 7 7 A IVOJEHE & Mg () #2170 E9,

lzmadec LIMA JEMEI 27 7 A )V % @l ik (F) $2 32307 "2 71 J 5 ATY,
lzmainfo  LIMA [EMEI N7 7 ANV DANY X—IZFGFHFINT VWS IEHRERRLUET,

lzmore LIMA EHEXI N7 7 A IV U T more #E/7 L 9,

unlzma LIMA 74 —~v RINAZT 7 AV EMER () UET,

unxz XL 74—y NINZT 71V EMEE (fide) ULET,
Xz XZ 7Hx—<w MZIEY) 77 A IIVDTHEE HE (RE) 2470V F9,
xzcat 77 A INVOffEE (fRH) 27O AU ET,
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XZ.Cp X2 EfaI N7 7 ANV UT emp 2470 9,

xzdec X2 FEMEI N7 7 AV & @@ sk () $23287 27175 L5TY,

xzdiff X2 BRI N7 74T LT diff 270 FET,

xzegrep X2 FEREI N2 7 7 AT LT egrep 2FTL £,

xzfgrep X7 EfEI N7 7 AR U T fgrep 2FETLET,

Xzgrep X2 EfaXN=7 74V LT grep 2FETLUET,

xzless X2 JEMEI N2 T 7 A WIZH U T less #EITLUET,

xzmore X2 EMEI N7 7 A IVIZH LT more 27U &9,

liblzma  Lempel-Ziv-Markov OF = —> 7 NIV XLZFML, HEZESTOY 7Y =MLY F— A EHMiZ 1T D HEE
2RI 7710 TY,
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6.14, File-5.38

File N\ r—V3BEINZT7 7 A INVOEZRETZ22—T 1) 71 2Rt L 7,

BEE VO RIGRT 0.1 SBU
WET 4 AT K 20 MB

6.14.1. File DA VA M—IU
File 2325V 95200 HE% L £,

‘./configure - - prefix=/usr ‘

Nwr—I% a8 VU ET,
‘nake ‘
AUNANWVKERZ T A NI BIZEU R 2ETUET,

‘nake check ‘

Iy —V% A4V ARN=ILET,

‘nake i nstal l ‘

6.14.2. File DK

AYVAN—=NTOT T A file
AVARN=NVIATIY: libmagic. so
W& 57 BA
file BEINAE7 7AIVOBEHMZTVES, WHIZHAZ>TIEOL 2D T AN, T2bLbL 77 A IV AT

LT AN, XUV ITFUN=FT AN SHETANETVET,
libmagic YIYVIFUN—IZED 77 NHRIEGONV—F Va2 EAET, file TOIVITLNINEFHALTHZE
—3—0
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6.15. Readline-8.0

Readline /8w /r—V3a~x Y RI A VORERCEBFEEL 217571477 ) 2L 7,

BEE VO RIGRT 0.1 SBU
MBET o AT RE: 15 MB

6.15.1. Readline A4 VA M—)L

Readline 2 A YA N—ILTDHL, TNETOHNTIATIVIE <FGA T IV 0ld LWVWDI 77K TIAE—Ih
F9, INEFERIZMERNZ & T ldeonfig LDV VY ZIBULTI I — 25| IRITIeNHY 9, Ihz
BT DZOLLTDOZD0D sed YV RE2FEFTULET,

sed -i '/MW.*old/d" Mkefile.in
sed -i '/{OLDSUFF}/c:' support/shlib-install

Readline Z 2V /81 LT B5-DD%EHZ L 7,

./ configure --prefix=/usr \
--di sable-static \
--docdi r=/usr/share/ doc/ readl i ne-8.0

Nwr—I% a0 VU ET,
make SHLIB LIBS="-L/tools/lib -Incursesw'

make A4 7Y a v DEk:

SHLIB LIBS="-L/tools/lib -Incursesw'
DA T avizk ) Readline % |ibncursesw 7475 VIZY V27 LET,

O T—=IIZTFARNAL—NEHY EEA,
INIr—I%A4 VA N—=IVUET,
make SHLIB LIBS="-L/tools/lib -lncursesw' install
AZTAYIIA4T IV REYRT 4LV MVIBEL, N=yYarveyVRY Y)Y EEIEILLET,

mv -v /fusr/lib/lib{readline,history}.so.* /lib

chnmod -v u+w /lib/lib{readline, history}.so.*
In -sfv ../../lib/$(readlink /usr/lib/libreadline.so) /usr/lib/libreadline.so

In -sfv ../../lib/$(readlink /usr/lib/libhistory.so ) /usr/lib/libhistory.so

MEBZORFaAV IS VARV UET,
‘install -v -nb44 doc/*. {ps, pdf, htm ,dvi} /usr/share/doc/readline-8.0

6.15.2. Readline D&

AVAN=INVIATIY: libhistory.so, libreadline. so
AVARN=NVT4 LI M) /usr/include/readline, /usr/share/doc/readline-8.0
HEBE 55 BA

libhistory ANEREZEYICERETZZODI—Y -V EZ—Tx—2A%EHLET,
libreadline 707D LYYavmbANINDETFANELIT D200 HOIYY RERHEL ET,
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6.16. M4-1,4,18

M4 Ry r—vldvro7 oy —%28Et0 9,

BEE VO RIGRT 0.4 SBU
WET 4 AT K 33 MB

6.16.1. M4 DA VX ~—)l
glibc-2.28 ICH L THEL RBBELTOET,

sed -i '"s/1Oftrylockfile/lO EOF SEEN' lib/*.c
echo "#define 1O IN BACKUP 0x100" >> |ib/stdio-inpl.h

M4 %2V NA VT 2720D%f% L ET,
‘./configure - - prefix=/usr ‘

Nwr—I%aV 84 V0 ET,

‘nake
COL REERZ T ANTHEGIFATE2EITLUET,

‘nake check

N —=V% AV ARN=ILUET,

‘nake i nstall

6.16.2. M4 DIERK

AVARN=NTOTT A m4

B 5 BA

nd  EEINETTAINVADOYZOEHEZEHALTC, TOa¥—%24RK L ET, Y2Z7OEHRITITHDAA (built-in)
7D aA—F—ERY7O08HY, WK OLTEFHMEERTDIILNTEEY, YIVOEZRDOREMAZITITERLS 4
IR D & D BEDAABEBIH ) £9, HBET 71 INVDHARA, Unix I~ RET, BEEEWE, X2
NEME, HRLBLZR Y TS, md 775803300 57— 70 Y MZ Y RELUTHATEZIENTE, THAK
Ty /77ty —L U THWAZIETEET,
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6.17. Bc-2.5.3

Be \w/ir—lk, [EEKEE (arbitrary precision) OB SIEZ LML 7,

BEE VO RIGRT 0.1 SBU
WET 4 AT K 2.9 MB

6.17.1. Bc D4 VXA =L
Bc 22V /N IVE57-bDHEHE L ET,
‘PREFI X=/usr CC=gcc CFLAGS="-std=c99" ./configure.sh -G -3

configure # 7> a v DEE

CC=gcc CFLAGS="-std=c99"
ZONIA=R=3a V)17 —%4RL, ( BHEZMAEATLIIL2HBEL £,

-3
MR 2HREL £9,
-G

GNU be MFEEL TORVIREETIEEELBWT A NAL — N2 EKLUET,
Nor—V% a4 VU ET,

‘ make ‘
TANTBGEIRAT2HEITUET,
‘ make test ‘

Nwrlr—I% AV ARN—IVUET,

‘make i nstall ‘

6.17.2. Bc DIEAK
AVAN=NLTOTI A be, de

W& 55 BA
be AV RIA UNLETTBHEHEM (calculator)
de  WKR—F R (reverse-polish) FlikiZ & 2 EHEHE,
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6.18. Binutils-2.34

Binutils Nw o=, VY A—2T7 VT I—REDIDIIIATIZI N T 7AINERMDFED Y —IVEHEEZREL £
—a—o

BEEL YL KR - 6.7 SBU
MBET o AT KE: 5.1 GB

6.18.1. Binutils 14> RX M=)l
PTY %% chroot BENIZCELULEEIL T ENE D 2R T 52012, UTOfRAET A NE2FEITL £,

‘expect -c "spawn |s"

Eoax Y RIFUTF2HNITZIETTT,

‘spawn I's

EDESRENTEARL, UFDOESBRIENAYE—IUNEENTWAESL, PTY OFENETNICHEETCEITH RN L
ZRUTWET, Binutils X GCC OF A MAAS —h2ET DT, ZOMERIEMBHLU TEBERH ) £,

The system has no nore ptys.
Ask your system admi nistrator to create nore.

ZITTANE | DHIBRLET, ZHUIES>TTANEREBITET,
sed -i '/@tincrenental copy/d" gold/testsuite/Makefile.in

Binutils ® R¥Fa AV MIZkd & Binutils OV RIZHZ->TIEEHOEILRT 2 L7 M) 2EKT 5 Z & AR X
NTHET,

nkdir -v build
cd bui I d

Binutils 23U NNANFTB-DDEZE L £7,

../configure --prefix=/usr \
--enabl e- gol d \

--enabl e-| d=def aul t \

- - enabl e- pl ugi ns \
\

\

\

- -enabl e- shar ed
--di sabl e-werr or
--enabl e-64-bit-bfd
--With-systemzlib

configure /8T A —&Z —DEE:
--enabl e-gol d
T—J)VRY v h— (gold linker) Z¥YJ)LRU ld.gold ¥ UTA VYA M—=ILULZET,

--enabl e-| d=def aul t
ZAVIFID bfd Vo H—%EINRL Id (F7ANKY U H—) & 1dbfd ELLTA Y A= ULET,
- -enabl e- pl ugi ns
VYUR—=IZH L TTI A VY R= 2G50 £9,
--enabl e-64-bit-bfd
64 £ bR —F (FANETOT—RYA1 ZDME/N) ZEMILET, 64 EV NV ATATERERGERHY
FIM, EBELTHVWTXEIHYD FHA,
--with-systemzlib
KNI —=JIzgFEND z1ib 28IV RTEDOTIEARL, BEIZA VA R=ILFED zlib 2HWS ESI1IZLFT,

Nwr—V% a4 VU 9,

make t ool di r=/usr
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make /NT A —X —DEIf:

t ool di r =/ usr

W tooldir (T 7 7 A NV ERMINIZEEIND T2 L 27 b)) 1% $(exec_prefix)/$(target _alias) (2%
EINTWET, x86 64 ¥ 2Tl /usr/x86_64-unknown-linux-gnu &2 F£9, LFS ZEHATEREZED
TWKYATALATETNS Just T4 LVZ MIEINIZ CPU 2=y h2RETDEZTA L7 M) 2K ITD2HEDRHY FH

Ao $(exec_prefix)/$(target_alias) £WHF 1 L7 MUKEKIZ, 78023V )VEEES
5EDTT,

IZEWTHEL R
B2ZENr—V% a4 T BN Intel THY, TIh5 PowerPC ¥V VU HDETI—

R&ERT 5 &5 RBaTE, )
1 HEEIEH

AENZBIT S Binutils DT ARNZAA — MIMOTEELZREDTT, ULEN>TEDIDBRGETH-TE

BTEITUTLSZI N,

VIS IIVEERE T ANLUE T,

‘rrake -k check

ver_test prl6504.sh 1% &L 9,
NIr—I%A4 VA=V UET,

‘ make tool di r=/usr install

6.18.2. Binutils DIERK

AVAN=NTOTT A addr2line, ar, as, ct++filt, dwp, elfedit, gprof, 1d, 1d.bfd, ld.gold, nm,
objcopy, objdump, ranlib, readelf, size, strings, strip
AYVAN=NTALTITV: 1ibbfd. {a, so} and libopcodes. {a, so}
AVARN=IT4 L7 M) Jusr/1ib/ldscripts
AR s ER
addr2line BEXNEEFEY2—NLELLT RLAIZESWT, TS ARNDOT RL A% 77 A V4 LIRS

ar
as
ct+filt

dwp
elfedit
gprof
1d

1d. gold
1d. bfd
nm
objcopy
ob jdump

ranlib

readelf

size
strings

WAL ET, THEEFTYa—IVRHOTNAY TIEREZFHLET, FHEOT RLABREDY —A
T7ANEITBZIIEYTINEMERTEEDTT,

T—hA1 TOERK, BIE, fiEziTvET,

gece DHEAERZ T Y ITNUT, ATV RN TIT7A4 NV UTERTZ TRy 75—,

VY H—DSREOHINDEEDT C++ & Java OV VRIVE#ES (demangle) U, A —/N—10— REGK
MPIHEXNSEZ 2 EEL £9,

DWARF NN /rr—Ya—5 4V F5q—,
ELF 774D ELF ANy X —%HH L £79°,
aI—)27 57 (call graph) O 7O 77 A NT—RuEFERUET,

BEOFTIL I N TT7ANRT = AL T I77ANNE, —DDT7 7AIEERTEZY Vi—,
DHEALER Y VIRV BREROEEZ2TVET,

elf A7 bEIT 774N T A=Y hOYIR—MIDAFEHLLZ 1d ORENSN—Ya Y,

Id A"DODN—KVY V7,

BEINEZA TV N7 7AIVADY ViRVIERE —ERRUET,
FTVI N T TANVOEBRETNET,

FBEINZA TV N7 7 IVOEHERERRLUET, IFIERATVaVvEMANDZ & THRE
DIEWRFRRVAHETT, RARINDHERIZ, TN IVEEY —)V 2RI DRICEAZREDTT,
T—=NATONE=RG L UTERL, TNET =01 TIEFELET, Rillk, T—HATDAY

N—IZE o TEBINDIRTOYYRILDO—BIZLVERINET, T—HA1 TDA U= LHEA
BARELA TV N 774D L TT,

ELF 74—V FDNNALF VY T 714 INDIEREFRRL T,
BEINEATIL I RN T 7ANDE Y a v A R G3HY A X e —EBRELUET,

EEINET 74N UT, HIEAEAXZONTZHALET, XFEFTOEX (F740 K
Tl AXE) UEODEORNRLEDET, ATV N7 7A4INDEET 74 NTlE, #H{bte 2

S
[
2
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['i bbfd
libctf

i bctf-nobfd
| i bopcodes
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Yavino—RINEZ LIV IUNLDAXTFHEMEBLUHILET, INUAOFEEDO T 71 VD
Gl 77 A NVEBEPETEINET,

TV RN T T7ANMETNNY TRV ERY R ET,

NAF)TZ7A4IF 4 A2 ) F&Z— (Binary File Descriptor) S 751,

Compat ANSI-C Type 7A=Y "N&A TNV XV THR— sS4 TFV,

1ibbfd DK&EER FIFH L 2\ libetf OHHS A TS5V,

opcodes (AN —=Yava—R; Yoy d—aiaz [RELTFAN LUTERELAEZED) %
WMOESITAT5), ZDF14 75V objdump DL 5%, I REEIZHAHWSI—F 1 )T 70
T LWBHALTWET,
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6.19. GMP-6.2.0

GMP NS —V I3 BEEES A 7oV 28U Ed., Z0OI51 7T VIZIHMEEREEHEE (arbitrary precision
arithmetic) #4752 AHBEENEENET,

R YOL RIGRT 1.1 SBU
WBET o AT RE: 51 MB

6.19.1. GMP A1 > XA b=l
‘ﬂ' HEEd

32 v b x86 CPU IZTHREMEER T HEXIZ, 64 €Y hO—REHS (PUBRBETH>T 2D CFLAGS %IEE
LTWwd e, ANy r—ID configure A2V 7 h& 64 ©w NHOMEEZTWRKRL X4, Ihz[EEEdTS
WZIE, AR XD IZHBLL T Z X0,

‘ ABlI =32 ./configure ..

";‘ iﬁE%ﬂ
GMP DF 7 ANV RFREIMHS &, FA DT ORI —mIFITRELL T TI VR ERLTLEVET,
BANMIANT, PUREDL D IOy =l 254 77V 2B T8 NHATA 77V & 48K
TRHEOIZUTEZETLET,
cp -v configfsf.guess config. guess
cp -v configfsf.sub config.sub

GMP %2 a2V /)8 I T B7-DEEfH%E L 7,

./ configure --prefix=/usr \
- - enabl e- cxx \
--disable-static \
--docdi r=/usr/share/ doc/ gnp-6.2.0

configure 7 a v DEK:

- - enabl e- cxx
C+t UAR—PZ2HRIILET,
--docdir=/usr/share/doc/gnp-6.2.0
REFaAV MDA YVAN—IVEEZBYNIHREL £,

N —T% V)50 HIML RE¥Fa AV M2ERLET,

make
make htni

1 HEIHH

AEIZHTSD MNP DT ANAL — MNIMOTEELEDTYT, ULERSTEDEIREETHOTCEMRTHE
TLUTLZIN,

TANZFITULET,

‘nake check 2>&1 | tee gnp-check-I og

f’if HE
g gnp AI— RIFEINRTBE oy —miFicaEicsgdEibIn:d, Zoszb oy —2HELA
I— RWEFVATLAERZNBIZHETERAN L R IDZET, FHRETANMNIBWTZI—%5] X
BZIUAEY, gnp #HATEMOT TV r— 3 2B WT “lllegal instruction” EWHITI—& ULTH
HEUEDTZ2IeDHYET, THOIVLHEGEEIE gop OFEIVRBBETHYD, TOBRIZIEA TV a3y —
build=x86 64-unknown-linux-gnu %2y 5 HENHY £,
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190fEDT A RNMBRETTEHI e 2HERLTLSEI N, TAMERZIUTOITY RICEVERTLII LN TEET,

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

INwir—I% HIML RFaAVbE2A VARV UET,

make i nstall
make install-htm

6.19.2. GMP D#ERK

AVAN=IVIATIY: libgmp. so, libgmpxx.so
AVARN=NVT4 LI M) /usr/share/doc/gmp-6. 2.0
WEBE S5 BA

libgnp  AEEEBEAS (precision math functions) Z42fEL £,
l'i bgmpxx C++ FHORSEHARGZRILL £7,
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6.20. MPFR-4.0.2

MPFR /8w r — I35 KE A (multiple precision) DR ZRELL £7,

BEE VO RIGRT 0.8 SBU
WET 4 AT K 37 MB

6.20.1. MPFR 4 > A b—JL
MPFR % 228 NE 272D #Efii% U ET,

./ configure --prefix=/usr \
--disable-static \
--enabl e-t hread-safe \

--docdi r=/usr/share/ doc/ npfr-4.0.2

NNwir—I% a4 )0 HIML RFa AV N24EKRLUET,

make

make ht n

) EEFAH

- AREIZBITS MPFR DF AN AL — MNIWBOTEEREDTY, LANSTEDEIREBETH>TEBT

FAITLTLEIN,

FTRTOTARPEFIZHET LTS ZE MR LTI EZI W,

make check

Nolr—IJY REFa AV MBSV AM=ILULET,

make i nstall
make i nstall -htn

6.20.2. MPFR D#&ERK

AVAN=NTALTITV: libmpfr. so
AVARN=NVT4 LI M) Jusr/share/doc/mpfr-4.0. 2
B 55 BA

l'i brpfr  FEREEHEORBZREL £,
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6.21. MPC-1.1.0

MPC /Sy r =V I3ER LA Z A[REE T5 5714 77V 28425 EDTY,
bi—é—o

BEE VO RIGRT 0.3 SBU
WET 4 AT K 22 MB

6.21.1. MPC A4 > XA =)L
MPC 23V NAINT2Z-0DHEfii% L ET,

Linux From Scratch - Version 9. 1-systemd

BV L) 2L (rounding) % FEB

./ configure --prefix=/usr \
--disable-static \
--docdi r=/usr/share/ doc/ npc-1.1.0

NNwir—I% a4 )0 HIML RFa AV N24EKRLUET,

make
make ht n

IVNRAINEERZ T AN DITIEA N2 EITLUES,

make check

I —IJY RFaAAVRNELA VAN =NV LUET,

make i nstall
make i nstall -htn

6.21.2. MPC DR

AVARN=NVIATIY: libmpc. so
AVARN=NVT4 LI M) Jusr/share/doc/mpc-1.1.0
1BER& 55 ER

libmpe HRBUZ & HERMZRZMIEL £,
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6.22, Attr-2.4.48

attr N o=k, 774NV ATALALEDA TV 27 MR UTOIREE2E# T 21—T 0V 71 28RELET,

BB YL KRR 0.1 SBU AT
WET 4 AT K 4.2 MB

6.22.1. Attr DA VA M—JL
Attr 23NNV TB200%HEEZ L £,

./ configure --prefix=/usr \
--di sable-static \
--sysconfdir=/etc \
--docdi r=/usr/share/ doc/attr-2.4.48

Nwr—I% a4 V0 E9,

‘ make ‘

T A M, ext2, ext3, extd OLDBRILEBHEZ Y R—MLTWET7 7 ANV AT A BIZTEmMTD2HERHY £,
TANEEMT I TE2HETLUET,

‘nake check

Nwlr—I% A VA=V UET,

‘rrake i nstal l ‘

HEIAT7IVIE /ib ICBEIIEET, &Y fusr/lib Zdhd .so 771 IVEHERLET,

m/ -v /fusr/lib/libattr.so.* /lib
In -sfv ../../lib/$(readlink /usr/lib/libattr.so) /usr/lib/libattr.so

6.22.2. Attr DIERK

AVAN=NTOT I A attr, getfattr, setfattr

AVAN=NTAL TS libattr. so

AVARN=IT4 LT M) /usr/include/attr, /usr/share/doc/attr-2.4.48
LR 55 ER

attr TT7ANYATALEOA TV 7 M UT, BERZBLEL £9°,

getfattr 77 ANV ATALAEOATI 2 MIKUT, HhRBEHOEHZEEL £7,
setfattr T7ANVVATALEDOA TV MR UT, hEEEOERZ HEL £9,
libattr $EREMZEHT D10 77 VEKERMIEL ET,
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6.23. Acl-2.2.53

Acl Swr—olF, 727 A2Aa> ha—J)Y A (Access Control Lists) #&H I 21—F oV 5T —%EHELF
T, ZHET7T7ANRT AL MVIZHLUT, SOMPKFEMIIT 7 AMEREZ2RETE2EDE UTHHINET,

BEE VO RIGRT 0.1 SBU
WET 4 AT K 6.4 MB

6.23.1. Acl DA VA M=)
Acl 23 VNAINTB-00%HE2 L £9,

./ configure --prefix=/usr \
--disable-static \
--libexecdir=/usr/lib \
--docdir=/usr/share/doc/acl-2.2.53

Nwr—I% a4V 0 E9,

make

Acl DF A ML, Acl DI 4TIV 12&->T Coreutils I RUABIZ, TR AGHENYRE— N INAETZ TN
AT A FIZTEBTIZHERHD £, TANEMIBRETHDIEEIE. BIZEKTD Coreutils DI RAHKD - T
Mo, BOAKRINY r—IJIZERE > T make check 2T LU TLAEX W,

I Ir—=V% A4V ARV LUET,

make install

HEIATIVIE /ib IBEIEET, ZHIZEY fusr/lib ZHd .so 77 A IVEHEKRL T,

m/ -v /usr/lib/libacl.so.* /lib
In -sfv ../../lib/$(readlink /usr/lib/libacl.so) /usr/lib/libacl.so

6.23.2. Acl DFERK

A VA N=NTOT I A chacl, getfacl, setacl

AVARN=IVIA T libacl. so

AVAR=IT4 LT M) /usr/include/acl, /usr/share/doc/acl-2.2.53
LR 55 BR

chacl T7ANELEFTAV I MVICHTE27 7820y b= VY AR EREL £,

getfacl TZ7A4NTHZEAIY  O—)LY ZANE2EEL 9,

setfacl 77472t xayho—)L) ANE2HEL T,

libacl 7Z%Aa>hra—)IY) Ak (Access Control Lists) #HlfHid2 T+ 75V EEKEZEML £,
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6.24. Shadow-4.8. 1

Shadow /N /r =3 X a7 RS2 — REMEZITD TR I LERMELET,

BEE YOV R 0.2 SBU
BET AT RE: 46 MB

6.24.1. Shadow 1 > XA b—)b
‘P' HEE

oA AT— REHALZWESIE http://www. linuxfromscratch. org/blfs/view/9. 1/postlfs/
cracklib.html (ZT/RUTWS Cracklib Nw A —I %S UTLZX, Cracklib /8w —i Shadow
Nwr—I LD EFHIA VAR = UET, FODOHEE Shadow /8w —I D configure A2V 7T KTlE --
with-libcrack NI A—2—%D2TCEFTIHENRHY £T,

groups IV R&Z®D man R—=TY %A VA=V LARNEDIZLET, Z
WA=V a VBRI NTHENS5TY, F/~- 6.8. Man-pages-5.05] (2T
VAR=NMLABVESIZLET,

i Coreutils Swr—JIZC, &V R
A VAR =IINT WD man R—IFA

sed -i 's/groups$(EXEEXT) //' src/Makefile.in

find man -nane Makefile.in -exec sed -i 's/groups\.1 / /' {} \;
find man -nane Makefile.in -exec sed -i 's/getspnam.3 / /' {} \;
find man -nanme Makefile.in -exec sed -i 's/passwd\.5 / /' {} \;

-

INAT — REESLIZBEALU T, T 740D crypt FETIFARL, £V A4A SHA-512 FEEZHWS ZLIZLET, Z
SLTHLE SXFUEDNRAT—RAINAREERY FF, FHLA—NKRYIZA2[DBT 1L 27 b)) & LT Shadow
TIET 74NV KNT [var/spool /mail T4 L Z M) EFALTHETA, ZHEHEVEDTHD70 [var/mil 7+
L7 MDIZEEL T,
sed -i -e ' sS@ENCRYPT _METHOD DES@NCRYPT METHOD SHA512@ \

-e 's@var/spool /mai |l @var/mai|l @ etc/login.defs

"' (JI_%B
Cracklib OHR—~%2E0DT Shadow ZEI)N RTBGEHEIIUTZ2ETLE T,
‘ sed -i 's@l CTPATH. * @Il CTPATH\t /| i b/ crackli b/ pw dict@ etc/l ogin. defs

useradd BWERT IR DTN —THFS% 1000 £ T2EOBBEEZLET,
‘ sed -i 's/1000/999/' etc/useradd
Shadow %2 3281 IG5 -dD¥EfE%E L E T,

‘ ./configure --sysconfdir=/etc --wth-group-nane- max-| engt h=32

configure # 7> a v dOEE

--w t h- gr oup- name- max- | engt h=32
A=Y —H L TN —THORRKXFEE 32 L UET,

IS —T% ANV ET,

‘make
DNV —=VIZTANAL—FNEHY FHEA.
N —I% A4 VA N=IVUET,

‘ make install

6.24.2. Shadow DERE
O =12, A=Y= —TDEM, EIE, HIBR, TO/NAT—ROFRE, £H, TOMOEEEIEE LT
S2A—FT4VTAVEENET, NAT—RDY Y R v (password shadowing) &\ 5 & DHMa] % ZEEkT 5 DH,
ZTOFHMIZOWTUIZ DAY r—Y DY —ANIZH D doc/ HOMO 2 S L TL Z X\, Shadow (Z& U H—M%FH

112



http://www.linuxfromscratch.org/blfs/view/9.1/postlfs/cracklib.html
http://www.linuxfromscratch.org/blfs/view/9.1/postlfs/cracklib.html

Linux From Scratch - Version 9. 1-systemd

T8, NAT—RFFFZ2HELTLZTIOIIL (T4 AT VA x—Y¥y—, FTP 7075 A, POP3, —EV, &
) 1Z Shadow (Z¥EHLL 72E D TRITNIERY XA, DFVENLDOTOT I LM, V¥ RU{LXI N/ (shadowed) /%
AT —REZITANTEELRITNERS R NEWNWDS 2 TT,

Shadow (Z&B/8 AT — ROFHAZEMZT S22, AFODIAY Y R2EfFLET,

‘ pwconv ‘
F /- Shadow (L& B T N—TNRAT—=REZEMIZTE-0D1Z, UTFE2EITLET,
‘grpconv ‘

Shadow ® useradd I ¥ Y RIZW TR EHEDHREIZIE, HEEITARIALHY 9, FJ useradd av Y Rk a—
Y—2ERT2HEDT 7 ANV NOEETIE, 22—V —KEAUZNV—T2HEERL T, 2—¥—ID (UID) &7
JL—ID (GID) % 1000 DA EMED BT oHENE T, useradd I Y ROFHKIZEHIZNG A—&Z 5.2 K 1FnE. B
M3 —Y—DITN—TEH-RBEE N —TWERIND Z 228D £9, ZOENREY THNILX useradd
AV Y ROFEFHIZ -g NTA—X—2FHTDZ2ZEBBETT, TI7ANDMTHEAINDG/INT A—Z—L [etc/
defaul t/useradd 771 WVIZEBINTVWET, ZOT7ANDNNTA—R—EHFE2HEIIGUTEIHEITLEX
A

/ et c/ def aul t/ useradd D/3F A — & —3iHH

GROUP=1000
ZDINT A —"—I Jete/group 77 AIIZTCHREIND I —TIDOELEHEFZS2IBELET, DELRLAEORK
EICHETDIHTEET, useradd I~V RIZEFD UID fi, GID EZHAHATDIZ LiEdY) A, 20D
NIA—=R =L Lo TEBEINBUENEBICIEEINGE. COMEUBETHHETRERESFHEINEST, £/~
useradd I¥ Y ROETHRIZ, NTA—F— -g ZFHET, D70 —TID 1000 DT IV—TWEFLEL TOAEMN>
7258, MFDE B A=Y I NnET, useradd: unknown G D 1000 ("GID 1000 ASAHITTE”)
DAY=V EMRTLZIENTEET, ZOHEZIN—TIDIZIiE 1000 BFHINET,

CREATE_MAI L_SPOOL=yes
ZDNT A= —|F useradd AV¥ Y RDETIZL T, BIMINDEZA—HF—HDA IRy 7 AZEHTZ 7 7AW
ERIXNES, useradd IV R, TOZ77ANDIN—THAEE%E mail (ZN—7ID 0660) I2Z/EL 9,
A=AV 7 AT 7 7 AN EERLUZSBVEEIE. UMTOav Yy REEITLET,

‘ sed -i 's/yes/no/' [etc/default/useradd

6.24.3. root /SAT— RKRDEE
root 1—HF—DNAT—REZHEL X7,

‘ passwd root

6.24.4. Shadow DIERK

AVAN=NTOTIT A chage, chfn, chgpasswd, chpasswd, chsh, expiry, faillog, gpasswd, groupadd,
groupdel, groupmems, groupmod, grpck, grpconv, grpunconv, lastlog, login,
logoutd, newgidmap, newgrp, newuidmap, newusers, nologin, passwd, pwck,
pwconv, pwunconv, sg (newgrp ~®MV > 72 ), su, useradd, userdel, usermod, vigr
(vipw AV 7)), vipw

AVARN=IT4 LT M) Jetc/default

LR 55t BR
chage A=Y —DNAT— REHEZ[TONEIHE 2 EHL 7,
chfn A—HF—DT7 I Hr—LMOEREEEL £9,

chgpasswd TIN—=TDINAT—RENYFE—RIZTEHL X,
chpasswd A=Y —D/NNAT—RENYFE—RIZTEHFLUET,
chsh A—F—DF 7 AN OIS VYT IVEEFRLET,
expiry B CONRAT = RENIET o E e F =Y 7 UEFL T,

faillog nJ7A4vREOnZ2HELET, BT VORKERDETIETT AT Y bBRAY 7 INHEED, KK
DODEBEHEZREL £, FATORBEEEZY LY FLUET,

gpasswd TN—TIZR U TAUN=FHEE 28BN, HIRL E9,
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groupadd
groupdel
groupmems
groupmod
grpck
grpconv

grpunconv

lastlog
login
logoutd
newgidmap
newgrp
newuidmap
newusers

nologin

passwd
pwck
pwconv
pwunconv
S8

su
useradd
userdel

usermod

vigr

vipw
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BELUZAMTT V-T2 ERL T,

EINZLATO TN —TE2HIHRL T,
A—N—A—Y—WERZF-Z2<TE, BSHEOZIN—TDA Y NN—=1) A N2 EHAEE ULET,
FREINAETIN—TDHER GID 2EELET,

TIN—T7574) letclgroup & /etc/gshadow DIEEAMZRHEZREL £7,

WHEDIN—T7 5745 Shadow ZNV—T7 714 IV EHEK, FHLUET,

/etc/ gshadow 7 7 1)V %76l /etc/group 77 1IVZEH L /etc/ gshadow 7 7 1L ZHIFRU &
-é_o

AP DR TORFH D1 VORER, ELFBEL—F—DRHD 7 A v OERERRLET,
A=Y -0 I VETOET,

0774 VR E R — MG L HIREFET 720D T—E YV,
I—HP—EEIZBITS gid vV EHRELET,

NI veyya VHICEED GID 2EHEL T,

AP BT D uid YV BV TRRELET,
=0T WYY MEBREEREZBERLUET,

A—HF =T ATV SBRHRETHZ 2 AV —VRRELET, FHARELRI—F—TH TV MR
57 7ANMYIVELUTHMATE I LE2EHMULTHET,

A=Y —=TAIY NELEIN—=TT AT Y NMIHTENAT—RELHLET,

INAT—RZ774) [etclpasswd & [etc/shadow DA ZMHERL £7,

WHODISAT — K7 7 A )V % I shadow SAT—R 77 1V EER, EHRLUET,

/ etc/shadow 7 71 V& JTil /etc/ passwd 771 I)VEEH L /etc/shadow ZHIFRL £9,
I—H—0D GID 2FEINAEZI N =TIy NUZET, BEINZIX VY REFEGFLUET,

I—H— 1D &ZN—7 1D 2E2EFEL TV IV2EFTLET,

FREUZARTH R —%2ERLET, HIVEHHI—Y—DFT 74N bOEREFHL 7,
fREINZA—Y—=TH TV NEHIKRLUET,

EEINSA—Y—Dr s A 4, UID (User Identification), FHY =)V, ¥ INV—TF, A—LFT1 L
IJRN)BREREHELET,

letc/group 771 Nd3\\E /etc/gshadow 77 1V EREL £,

/etc/passwd 771 INHB L [etc/ shadow 77 1 IVEMREL £7,
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6.25. GCC-9.2.0

GCC M=Vl C VN =% C++ IV TFT—RED N IV 5= r7vavzEfl 9,

B OV R IR - 88 SBU (7 A NiAA)
MBET o AT RE: 4.2 GB

6.25.1. GCC D1 YR h—Jb
x86 64 LT RLTORHAR, 648y kI TIVDF I AN T4 L7 MU 4% Tlib) 1ZLET,

case $(uname -m in
x86_64)
sed -e '/nb4=/s/1ib64/lib/" \
-i.orig gcce/config/i386/t-1inux64

esac

gece-pass2 & [EIKEIZ, Glibe-2.31 12Xk VW HETHREABEL £,

sed -e '1161 s| ™| //]" \
-i libsanitizer/sanitizer_conmmon/sanitizer platformlimts_posix.cc

GCC DRFaAVMILDE GC DENRNIZHZ>TIE, FHOENRT 4 L7 M) 2 ERTE I EPHEREINTHE
—3—-0

nkdir -v build

cd bui | d
GCC 2V NNAINTB-00%HEE L X9,
SED=sed

\
../configure --prefix=/usr \
- - enabl e-| anguages=c, c++ \
--disable-multilib \
- - di sabl e- boot st rap \
--with-systemzlib

o 7a s Iy 7EFEIL, MO A r—YREEZEL A, BESATIHEHRTEITOERTA, GC 23
R— N T 2MD T T ASEOMEHIEIZOWTIE BLES 7w D32 SIBL T AW,
Configure /NT X — & —DiEk:

SED=sed
/tools/bin/sed NDINAPN—RI—FT 4 VT INBZNVEDIZT D20, BESKEEZHELET,
--with-systemzlib
ZOF TV aVIFVATLAIRIZA VAR =ILINTWD Llib A T3V 2 )V ITB5IL2ERTIHEDTH
V. WEBIZ TSI NDE 14 75 ) 2HENWESIZLET,

Nwr—V% a4 VU ET,

‘ make

1 B EIHEH

AEIZHITD GCC DT ANAL—MNIMOTEELREDTY, ULEBOTEDEIIRIGETHOTCEMSTE
TLUTL XN,

GCC TARAAL—bDHFT, AEZY I 2ENEZTEDNRHY T, TITTAMNEMMIHIZY, ARV IHYA Xkl
PLET,

ulimt -s 32768
— A=Y —IZTTANRITVWET, AL T—DBHoTEELELENEDIIZLET,

chown -Rv nobody .
su nobody -s /bin/bash -c "PATH=$PATH nmake -k check"
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TAMEREMRT DO TE2FETUET,

./contrib/test_sunmary

T A MEROEED AMER L 72\ IGE X, HAKREZ /ST 7HAOUT grep -A7 Sunm 27 L TLEZI W,

F A MEERIZDWTIE http://www. linuxfromscratch. org/1fs/build-logs/9.1/ & https://gcc. gnu.org/ml/gcc-
testresults/ (ZHBERE BT EENTEET,

get time (ZEEHT BT AN 6 DKL 9, ZHiE en KK O —IVIZERTS42OTT,

experimental/net (Zd% lookup.cc & reverse.cc W5 57 A M, LFS chroot BIENTIXERL 9, ik /
etc/hosts & iana-etc ZMEL T 5/-OTT,

pr57193.¢ & pr90178.c W5 F A MILHKL £7,

FTANMIERTLZZENH) ETH, Nz2EHTLI LI TEETA, GC DORFERFIXZOMER R BLTHET
M. EFEERUTORVRKH T, EEO RL IZRINTVBFERE AKX BRZ>TWEL>A2L, MEIEHY) A
DTHITHEATL Z I,

IO —=V%A VA=V LET, AEZT L7 FVIRHIRL £,

make install
rm-rf /usr/lib/gcc/$(gcc -dunprmachine)/9.2.0/include-fixed/bits/

GCC DEIVRF 1 L2 MY DFAEHIE nobody THD720HD, "NV X—2NLVAN—)IVINdT«4L 27 ) (LZDN
R) AN T EAAENREYREDIZRY £, TITTORAHRZ root 2—YF—L N —TIZEHL £,

chown -v -R root:root \
{fusr/lib/gcc/*linux-gnu/9.2.0/include{, -fixed}

FHS ORDD L ZAIRUTYYRI Y 2 VIR L£9, ZAUIEFIZELDEDTTY
In -sv ../usr/bin/cpp /lib

FR SNy r—=UlF C AV, 5= LT cc ZMOHLTWR2EDPEE<HY T, ZUIHIRT D20, BATFD
YURIY IV EERLET,

In -sv gcc /usr/bin/cc

VY 7D b (Link Time Optimization; LTO) 2k TV I AMBETED LI, VRV IV VI EED £
—é—O
install -v -dnv55 /usr/lib/bfd-plugins

In -sfv ../../libexec/gcc/$(gcc -dunmprmachine)/9.2.0/1iblto_plugin.so \
[usr/1ib/bfd-plugins/

B =V F o — Nk ERY E U, ZITHUTIVSANVEY VIR EULKEETS Z L 2R T &
BETY, TITARHOWODSTEML 72T AN ZZTEHEML £,

echo "int main(){}' > dummy.c
cc dumy.c -v -W, --verbose & dumy. | og
readelf -1 a.out | grep ': /lib

MR <EETZIET T, REODIXY ROSGHIINSFERIIUTDESIZ22IETTT, (X4 FIvr)Uh—
DELFNETITY R T A—LIZE>TESTVAENE ULNEFA, )

‘[Requesting programinterpreter: /1ib64/1d-Iinux-x86-64.so0. 2]

CITCEHBTZTANDPELLHVWLNTWEZ L 2HERL £7,

‘grep -0 '"Jusr/lib.*/crt[1lin].*succeeded' dumy.| og

Eoax Y ROEHIIUTDOEDIZRZ1ETTT,

[fusr/lib/gcc/x86_64-pc-linux-gnu/9.2.0/../../../../lib/crtl.o succeeded
[fusr/lib/gcc/x86_64-pc-linux-gnu/9.2.0/../../../../lib/crti.o succeeded
/fusr/lib/gcc/x86_64-pc-linux-gnu/9.2.0/../../../../lib/crtn.o succeeded
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EEL TR Y YT —F 77 F vy —I2&oTE LORENBIPICRZLZNE LNERA, TOEWIE, Z0TWIE
lusr/lib/gcc DRDTA L7 MVZIZHY) £F, FEEITNIEELLL gecc M ert*.o LWHS=2077 ()% |
usr/lib BFPLBLELTWE WS ZETT,

AV T—=WIELOAY Z—T 7 L)V EGHAWO T NE I a2 REL 7.
grep -B4 '~ [usr/include' dunmmy.| og
OISV REUTOHNZERL £,

#i nclude <...> search starts here:
lusr/lib/gcc/x86_64-pc-1inux-gnu/9.2.0/include
[usr/local/include
lusr/lib/gcc/ x86_64-pc-1inux-gnu/9.2.0/include-fixed
[usr/include

£ —EMNTEEETA, 77V N T74—L0 [=DO0F (target triplet)] ORIZKBT 1 L7 MU 4l CPU
T=FT 7 F vy Il D ELLFITERLTSEZINY,

RN, F72B) Y H—=PEUVWSAZ B LU THOWONTWENE D EREL £7,
grep ' SEARCH. */usr/lib' dummy.log |sed "s|; |\n|g
"linux-gnu’ & &AZSAIEHTIE BREOIY Y ROEDIF T E R334 T,

SEARCH DI R("/usr/x86_64-pc-1inux-gnu/lib64")
SEARCH DI R("/usr/ 1 ocal /1ib64")

SEARCH DI R("/1i b64")

SEARCH DI R("/usr/1ib64")

SEARCH DI R("/usr/x86_64-pc-1inux-gnu/lib")
SEARCH DI R("/usr/local /lib")

SEARCH DI R("/ i b")

SEARCH DI R("/usr/1ib");

B2 MY ATATIET A LI NBEARZY F9, LAFIX 1686 v TOHAHITT,

SEARCH DI R("/usr/i 686-pc-|inux-gnu/lib32")
SEARCH DI R("/usr/ 1 ocal /1ihb32")

SEARCH DI R("/1i b32")

SEARCH DI R("/usr/1ib32")

SEARCH DI R("/usr/i 686-pc-I|inux-gnu/lib™)
SEARCH DI R("/usr/local /lib")

SEARCH DI R("/ i b")

SEARCH DI R("/usr/1ib");

I libe BELULKHWSLNTWS Z L 2R L £,

‘grep "/lib.*/libc.so.6 " dummy.| og

BEOIAYY ROBTIFUFDOESIZR5I1ETTY,

‘ attenpt to open /lib/libc.so.6 succeeded

BB GCC WIELLK AL FIw ) U H—%2HAOTWEN2HERL £,

‘ grep found dummy. | og

EOax Y ROBHEUTOLDIZRZFTTYT, (B FIVI)VI—DELEETIY N T A—LIZ&o>TEST
Wb hE LihvEtA, )

‘ found | d-1inux-x86-64.s0.2 at /lib/ld-Iinux-x86-64.so0.2

HAOFERN LERZS>TWAEY, BABNELFONEN 2720 LGEE, MPPRANICEES> TS WS 2 e T
T, CIICHENH 2 ONHE, HETEITOTHHLTSZIV, ®mEHDVBHLARAHIE, ARV I 771 IVDEIE
EHMOTWVWDHZETY, MEZRZKLAEZEFEIDERIIFEZZNTIZI,

FTRTHWIEULSENELAZL, TANMIFAWAZTZ7 7 AV EHIBRL £9,

rm-v dummy.c a.out dummy.| og
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BBIZHES T4 V2 MVIZHD 77 ANV EBEIL £,

nkdir -pv /usr/share/gdb/auto-load/usr/lib
mv -v /usr/lib/*gdb. py /usr/share/gdb/auto-load/usr/lib

6.25.2. GCC D#EAK

AVAN=NTOT I A ct+, cc (gece ~dDVY > 7), cpp, g++, gee, gee-ar, gee-nm, gee-ranlib, gcov,

gcov—-dump, gcov-tool

AVARN=IIA T libasan. {a, so}, libatomic. {a, so}, libccl.so, libgcc.a, libgcc eh.a,

libgce s.so, libgcov.a, libgomp.{a,so}, libitm.{a,so}, liblsan. {a,so},
liblto plugin.so, libquadmath. {a, so}, libssp.{a, so}, libssp nonshared.a,
libstdc++. {a, so}, libstdc++fs.a, libsupc++.a, libtsan. {a,so}, libubsan.{a,so}

AVARN=IT4 LT M) /usr/include/c++, /usr/lib/gcc, /usr/libexec/gce, /usr/share/gec-9.2.0
W& 55 BA

ctt C++ T8 T —

ce C oV 55—

cpp C 7V7neyd—, VA IT=BINEMHLT, VY—ARIZER I N/ finclude, #define %
FMUEDBRAT—MAVNEREBELUET,

g+t C++ T8 T —

gce C av)So—

gee-ar ar (LB 2TV =ThY, AVY RIS UADT I T4 VEBMLET, 0TI IAE 1Y)
VIR O (L (link time optimization)| B&RER (54 R EEIZDAFAINEST, FI7ANL D
IV RA TV a VTIRAEMIZIERY £EA,

gee-nm m (LTI Y NN=THY, ARV RIAUANDT I A VEEBMLUEST, o770 M)
VI WOREAL (link time optimization) | BEREZ (G- T2 LAICOARHINET, FT7A4)NbD
YL RA TV a v TIRENZITRYD FHEA,

gee-ranlib ranlib IZBEGT 2T W /S—THY, AV RIAVADTITAVEEBMLEST., o 0r 5 Ak
M) > 7D L (1ink time optimization) | HREZ 5T 2HBEICDARHINET, T 740
RO RA TS a v TIFEBIIZEY £F A,

gcov ANV I TFANY =), TOTI LML T, BB REFNEMERDZDIIE I 0EREL
ERS

gcov-dump FT7I5420D geda BEY geno T 77 AINE Y T —),

gcov-tool FTT7I3A420D geda T a7 7 A IVLEY —),

[ i basan 7 RV A =& 1 H¥— (Address Sanitizer) OV EA LTI T,

i batom ¢ GCC A4 (T RIWY) ENRNAYIVRALTA T,

libccl EL VA NA RS E A RN

l'i bgce gee DI VRALYR—NEREEL FT,

| i bgcov GCC DT 774 )V TEEMMIULZGEIZIDIATIVNY VI INET,

I i bgonp C/C++ % Fortran IZBWVWTINFTIY N T A—ATOEXEARVUFTES SIS (multi-
platform shared-memory parallel programming) %475 7@ GNU (2L 2 OpenMP API > V) XV
F—3avTd,

[i bl san ) — 27 H =& H¥— (Leak Sanitizer) DI VXA LT T,

l'iblto_plugin GCC DV Y ZKHZEH IS S ix{t (Link Time Optimization; LT0) FZ 271 Y, Y31 )ba=v M
TOREIZEFEHL E9,

I i bquadmat h GCC DA EREREE (Quad Precision Math) - 75 1) API

| i bssp GCC DALY V%19 % (stack-smashing protection) HaEZ Y AR—hr 9N —F 2Rt L
i—a—o

| i bst dc++ T C++ 54 TS5V

i bstdc++fs ISO/IEC TS 18822:2015 7 7 A IV AT ALTA T,

| i bsupc++ CH+ 7OV IIVIEFEDZODYR—M—F V2L T,

li bt san ALw RY =& A ¥ — (Thread Sanitizer) DTV XA LTALTZV,
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| i bubsan Undefined Behavior Sanitizer SV & A LTA T35,
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6.26. Pkg-config-0.29.2

pkg-config /Sw/r—% configure X make IZXZMIEBU T, 1 VI IN—RNRARITA TV N2 %2295
V=T,

BEE VO RIGRT 0.3 SBU
WET 4 AT K 30 MB

6.26.1. Pkg-config A4 >V A h—JL
Pkg-config # 2V /S IV T B7-DD¥)H%E U £,

./ configure --prefix=/usr \
--with-internal-glib \
- - di sabl e- host - t ool \

--docdi r=/ usr/ shar e/ doc/ pkg- confi g-0. 29. 2

configure A7 a v DEK:

--with-internal-glib
ZNlE pkg-config ANELTWBEN—=Yavd glib 2FHTEEHI1IZ0FET, LFS IZBWTIE Glib 21 VA
K=V EFTHRHATEIRNIDNSTT,

--di sabl e-host-t oo
AA T avik, pkg-config 7T I AR UTCOARELN—R) VI E2EFRLLEVWEDIZLET,

Nwr—V% a4V U E9,

‘nake

CILREERE T ANT2GEEUT2HEITLET,

‘nake check

N Ir—I%A4AVARN—=NVLUET,

‘ make i nstall

6.26.2. Pkg-config DI

AVAN=NTOT T A pkg-config
AVARN=NVT4 LI M) /usr/share/doc/pkg-config-0.29. 2
1EB& 5 A

pkg-config BEINIZIA TN —IJIZ0d 25 A4 EREELET,
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6.27. Ncurses-6. 2

Neurses /S —Vld, WRIZIRFEL R, XFER—ADAIZ) —VHEZTS> 51475V 2 460 £,

BB YOIV RIGRT 0.4 SBU
MBET f AT RE: 43 MB

6.27.1. Ncurses DA VA M—JL
configure CIREMETERVAD, UFICEY AR T4 v IF54TIVEA VA= LENES IZLET,

‘sed -i '"/LIBTOOL_| NSTALL/d' c++/ Makefile.in

Necurses # AV /81 IVT B -DOD%EHZ2 LU E7,

./lconfigure --prefix=/usr
--mandi r =/ usr/ shar e/ man
--wi t h-shared
--W t hout - debug
--wi t hout - nor nal
--enabl e-pc-files
- -enabl e-w dec

— — — - — —

configure A 7> a v dEk:

--enabl e-w dec
ARAAL Y FIF@HEDZ A 7ZY) (libncurses.so.6.2) TIEHRLSTA RXFRIED T 71 (i bncursesw.
$S0.6.2) #CIVRFTDZELZIBRUET., TA RXFHIEDTA TI VX, YIF NS "ar—ILEREED 8y
N2 =)V IR U THIHAEETT, @HEDTA 7Z7)TIX 88y har— LI UTCUDEEL HA, Y
14 RXERGEBEHEDOED LTI, V—AHERHZEDOD/N1F) BB FHEA,

--enabl e-pc-files
AAA w FIx pkg-config FHD .pc 77 A NVZER LA VA R—=NVTDILE2BRULET,

--w t hout - nor nal
BAA Y FIFIZONTONDART AW I F7A4T IV LR, A VA=V ULENEDIZUET,

Nwr—I%aV 84 V0 ET,

make

O =T ARAAL—NMEHY ETH, Xwyr—I2 A4 VA =NV UEBTRWEETFTEEFA, TAMA
1= DEODT7ANEEFY 7T L7 KD test! UAFRIZES>THWET, FHELWIEIEFZEOTAL I NIAIZHD
READVE 7 7 1 )V EZIBLUTLKZX W,

I Ir—=V% A4V ARV LUET,

‘nake i nstall

HESATIV% [1ib T4V MVIIBHLET, ZHHRRIIIIHEIRNIEDNDTT,

‘nv -v /usr/lib/libncursesw.so.6* /lib

FAT IV EBHICLDT, YURIV IV VIEMAELBNIEIZRY EY, TITY VI E2HAERLET,

‘In -sfv ../../lib/$(readlink /usr/lib/libncursesw. so) /usr/lib/libncursesw. so

TIVT—=vaviZ&oTd VA RXFERHBTRBENTIATIVE2) U A—PEUET LI RDDZLDMPL<HY £
T, TOIIRT TV =2 aviZHUTE RIS BRI VYRV 2V VIR Y A=A ) T hEEVHLT, U
A RXFERIGED T A TI VI v 7 X85 L5 MHEMIT £,

for lib in ncurses form panel nmenu ; do

rm - vf fusr/lib/lib${lib}.so
echo "INPUT(-1${lib}w" > /usr/lib/lib${lib}.so
In -sfv ${1ib}w pc {usr/1ib/pkgconfig/${lib}.pc

done
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BBIZEWT U r—2avizBnT, EILRIFIZ -lcurses #IETTL2L00H 57720, I I RATRERE DIZ

L&Y,

rm - vf

fusr/lib/libcursesw. so

echo "I NPUT(-1 ncursesw)" > /usr/lib/libcursesw. so
In -sfv libncurses. so [fusr/lib/libcurses.so

WHERS Neurses DRFaAAYINEA VAN =NV ET,

nkdir -v

[ usr/ shar e/ doc/ ncurses-6. 2
cp -v -R doc/* /usr/share/doc/ncurses-6.2

l'? HEd

CZETCOEETFIETIX. TA RXEMNIGETIERW Neurses 914 7 VIFAERLUERHATLE, YV—ANH
AVSLIVUTHERET 2NN —IRe, EFHIZZEDEIIRIATIVIZ) Vv IT2EDEBNNLTHY
NAFVIA=ROT ) Ir—2 a3V TIHETA RXFEHFIEDE DIE Neurses 5 1Z) 7 INTVWET, N1
I—RULDBEBWT ) r—ravz2B0#5548. H2WIE LSB Mtz B DI5E8 T, TNV 1 RXERIG
TIEHBWTA TIVZRELTIRSE, UTOATYRIZEDVFOIOIBIT ATV ERERLTLLSAEI N,

make di stcl ean
./ configure --prefix=/usr

make sources |ibs
cp -av lib/lib*.so.5*% fusr/lib

\
--w t h-shar ed \
--w t hout - normal \

--W t hout - debug \
--w t hout - cxx- bi ndi ng \
--w t h-abi - ver si on=5

6.27.2. Ncurses DR

AYVAN=NTOT T A captoinfo (tic ~d1Y > %), clear, infocmp, infotocap (tic AD) > ),

ncurseswb-config, reset (tset ~AdVY > 7), tabs, tic, toe, tput, tset

AVARN=ILVIA T libcursesw.so (libncursesw.so ADY VYRV IZ )V I7ELC) Vv Hh—A2 ) S

~), libformw.so, libmenuw.so, libncursesw.so, libncurses++w.a, libpanelw. so,
INSITMATT A RXFHIGTIEBREHED T 77 ) TEDLINS "W ZHY

RN T2 o
AYVAN=NT2LZ NV %JZr/fs}ig/tabset, /usr/share/terminfo, /usr/share/doc/ncurses-=6. 2
1BLRE 55 BA
captoinfo termcap D3R % terminfo DIRIZEHL F9,
clear T B RER S 2N EITVET,
infocmp terminfo DFLRES LR LAZDVHALAZD LET,
infotocap terminfo DEIR % termcap DEMIZEHL £ 9,

ncurseswb-config
reset
tabs

tic

toe

tput

tset

| i bcursesw

ncurses DFRERHMERMEL F9,
WK% T 7 AN MBI L £9,
WREDRTANY TOHEZ IV T UVERELZD L ET,

terminfo OFEREHIZHTBZ IV /80 53 —T9, ZHEV—AEAD terminfo 77 A L% /A
FUVRRIZEB L, ncurses 74 77 V) NOWRBEIL—F U BRHTES E5I1IZLUET, terminfo
7 7 A IVIEREIR A DRHE I 2B HA R I N EDTY,

FIHARER TN TOmMAS A T2 —BERRLUET, TITIRWAKLLHBHABHEERLET,

IR IARAE T DREBEREZ Y TP RATEL LDICLEY, FAmROY Y Moo, »
VIRV ARAMDRRETVET,

AR OFELIZRBE L £9°,
| i bncursesw ~AND) V7,
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| i bncur sesw X FXFRAFITE D WREE LIS TFHERRATL2-2O0BBREELET, ZhosDBz
FAWABEAFIE UT, —2)L0 make menuconfig OETIZE > THRRINDIA=Za—2HY F
ERS

l'i bf or nw T A — L% EBETL-00BB ML £7,

| i bmenuw A a—%EETL-OOBBERMAL T,

| i bpanel w NN FEET D00 R T,
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6.28. Libcap-2. 31

Libcap /8w —¥i&, Linux 71— EWTHHAI NS POSIX 1003. le BHEAD L —H —ZE/NED A1 > X —
T —ARFEHELUET, ZORREIE. 5 root MERREEREZMMOMERA DB T,

BB YL KRR 0.1 SBU AT
WET 4 AT K 8.5 MB

6.28.1. Libcap D1 A M—JL
2 ODART AW IIATIVEAVAP=INULAENEDIZLET,
\sed -i '/install.*STA ..LI BNAME/d' |ibcap/ Makefile \

Nor—V% a4 VL ET,
\nake lib=lib \

make A 7Y a v DOEk

lib=lib
ZDINT A= —IF x86 64 IZBWVWTITATF V% [1ib6d TIEBRL /lib IZAYVAN—=ITEEDIZLET,
x86 (IZBEWTIHIERIRITH Y A,

CILRFERE T AT ARBU T2 EITLET,

make test

I Ir—V% A4 VARV LUET,

make lib=lib install
chnod -v 755 /1lib/libcap.so.2.31

6.28.2. Libcap DR

AVARN=NTOT T A capsh, getcap, getpcaps, setcap
AVARN=NVIATIY: libcap.so, libpsx.a

WER& 55 ER
capsh PEREME Y R — M OWTHIHT 5 720D > =)V T wIS—,

getcap 77 ANVOREEZREL £,

getpcaps IEEINA SO ADMEEM 2R KLU X7,

setcap 77 ANOIRIENE 2R EL £9,

| i bcap POSIX 1003.1le #LREMZHIHT D51 77 VBB EZ AL £7,

| i bpsx pthread 54 75 VIZEHL TD syscalls 28323 POSIX VT« v o7 A GO EZRAEL £,
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6.29. Sed-4.8

Sed N T —VIFAN) —ATT 4 X—%HELET,

BEE VO RIGRT 0.4 SBU
WET 4 AT K 34 MB

6.29.1. Sed DA VX h—JU
IFUIT LFS BB TR L 25 M2 EIEL, KKTH7 2 M EHIRLET,

sed -i 's/usr/tools/' bui | d- aux/ hel p2man
sed -i 's/testsuite.panic-tests.sh//' Makefile.in

Sed 2V A INVTB-0DEHELET,

./configure --prefix=/usr --bindir=/bin

IS —T% VSV HIML RFa AV NE24EKL T,

make
make htni

AVIAINAEREZ T AN DI T2EITLET,

make check

Nolr—IJY REFa AV MRS VA= ULET,

make i nstall
install -d -n¥v55 /usr/share/ doc/ sed-4. 8
install -nb44 doc/sed. htnml /usr/share/doc/sed-4.8

6.29.2. Sed DI

AVAN=NTOT I A sed
AVARN=IT4 LT N /usr/share/doc/sed-4. 8
LR 55t BR

sed TEFANTITANZE—EOWNIETT VR VT UEBL £7,
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6.30. Psmisc-23.2

Psmisc /Sy 7 —V3KEH T O ADBWRERETD TOT T AR RHLU XT,

BB YL KRR 0.1 SBU AT
WET 4 AT K 4.6 MB

6.30.1. Psmisc A4 VA b—JL
Psmisc 2 AV N1 520D %EfE L 7,

‘./configure - - prefix=/usr

Nwr—I% a4V 0 E9,

‘ make

DNV —=VIZTANAL—NNEhY FHA.
Nr—I% A VAR =IVLUET,

‘ make install

killall 702’54 & fuser 7075 A%, FHS BWEIELTCWA T4 L2 NVIZBEL T,

mv -v /usr/bin/fuser /bin
mv -v /usr/bin/killall /bin

6.30.2. Psmisc DI

AVAN=NTBTT A fuser, killall, peekfd, prtstat, pslog, pstree, pstree.xll (pstree ADY v
7)
1BER& 55 ER

fuser REINEZTTANELIEZT TANVIATLAZFHLTWS JOok 2070 A 1D (PID) 2K RU &
—d—o

killall T 24 EHWCEO IO A% 7 (kill) Xt FF, HEINZAYY REZEHLUTHNEZTRTO
TOX AU TY T FINEEINET,

peekfd PID 248 T2 2 LI2& 2T, BEFOZOTOVAD T 7 A INT 4 A7) TR —%HFHRET,

prtstat T AT ERERRLET,

pslog Jot AT AEHROO I AEERRLUET,

pstree BT A% V) A TERRLUET,

pstree.x11 pstree L[EIUTY, 7ZZURTRHICIIERBEENARRINET,
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6.31. Iana-Etc-2. 30

lana-Etc S r—Ji33xy N —2H—E 2% 70 Na)VDAEODOT— X E2RAEL £,

BEEL Y )L REERT 0.1 SBU AT
MBET o AT RE: 2.3 MB

6.31.1. Iana-Etc D1 VA M—JL

UFOavY REEFUEY, Ziud [ANA PMREL TV EDT—Z 2 ELVWERDT—X L UTEAHLU /etc/
protocols 771J)¥ /etc/services 77 1)V UTEKL FT,

‘ make

ORI —VILTFANAL—MNEHY FHA,
Nr—IJ%A4A VAR —=IVLUET,

‘ make install

6.31.2. Iana-Etc DFERK

A VARN=INT7A): /etc/protocols, /etc/services
WERE 55 ER
/etc/protocols TCP/IP (Z& Y FIFHTREAR X £ X X7 DARPA 1 X —%w 710 ha)L (DARPA Internet protocols)
ZaldLTWET,

letc/services A VA —3Y M F—ERAZ0N)RTKRBELALZLAHE, TOEY Y THR—-bBLO7O N TVDFE
HOXISERE LML £9°,
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6.32. Bison-3.5.2

Bison /8w r — D IdMESCARTY — V& f2E L £ 9,

BEE VO RIGRT 0.3 SBU
WET 4 AT K 43 VB

6.32.1. Bison A4 VA M—JL
Bison 2 AV N\AINTB5/-DD%EEZ LU 7,

‘ ./configure --prefix=/usr --docdir=/usr/sharel/doc/bison-3.5.2 ‘

Nwr—I% a4V 0 E9,

‘ make ‘

T A NMIBH# L Tl bison & flex OMIZIEERNAMEENH Y £9, T A MNVRBRELIGEIIRENIIRT flex 21V
A N—=)L U 7/-#1Z bison ZFE Y IV RL make check #%EfTL F£79,

I Ir—=V% A4V ARV LUET,

‘ make install

6.32.2. Bison DIERK

AVARN=NTOT T A bison, yacc

AVARN=NVIATIY: liby. a

AYVAN=NToLZ NV /usr/share/bison
W& 55 BA

bison FESHHIOFRIZEDONWT, TFAN 7 7AINOE RIS 2 707 A% ER L ET, Bison |& Yace (Yet
Another Compiler Compiler) MEMET T 75 ATT,

yacc  bison DTV /N—=AZ V) Sk, yacc TOTITLMNHDRE bison ZIFPH XTI yace 2FEITLET, -y A
Ta v BRI NZEE bison 2FETFLET,

liby Yacc H¥tDB#E LT yyerror BfE main BBZEL I T5YVTY, ZOIFAT7I7VEHEYHOEBET
DRWEDTIEHYD FXHA, 7720 POSIX TEZINBHBEIZRD F9,
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6.33. Flex-2.6.4

Flex N /r—id, FHNA—V BT 2 7077 A% ERTEI—T 1) 71 2R £,

BEE VO RIGRT 0.4 SBU
WET 4 AT K 36 MB

6.33.1. Flex D1 VX =)
glibe-2.26 12k > TRAET HMMEEEL £ T,

‘sed -i "/math. h/a #include <mal |l oc. h>" src/fl exdef.h

FEITEYVa—IIZ ——help A7V avEEBELAESIZIE nan R—IY 24K T2 7025 A help2man BFEEL TV
CEMNFHRLEESOTVWET, ULAUBEKEIIBWTZIO T I AIFELTWERA, T2 CEEZH% HAVT nan
R=YDERTHEZMTDZILIZUET, BATIZEY Flex 2380 T57200% iz L 7,

HELP2MAN=/ t ool s/ bin/true \
./configure --prefix=/usr --docdir=/usr/share/doc/flex-2.6.4

Nwr—I%aV 84 V0 ET,

‘nake ‘

AVNSAIEERZTANT SO T2 0 £, (8 0.5 SBU)

‘nake check ‘

N —=V% AV ARN=ILUET,

‘nake i nstal l ‘

TaT 7 AOFIZIE flex IV RBHONOLNT, ZTORETHD lex AV REZFEFTLELODLTE2EDOLHY £,
FHONDETATITAANNIETE20IZ lex EW0WHIZEDY YRV 7V V7&K LET, DYV IMN lex DT
Sal—YavE—RELT flex 2RUOHUET,

\|n -sv flex /usr/bin/lex

6.33.2. Flex DK

AVAN=NTOT I A flex, flex++ (flex ~DVY v 27), lex (flex ~ADY v )
AVARN=IIA T libfl. so
AVARN=IT4 LT M) /usr/share/doc/flex-2. 6.4

LR 55t BR

flex TXARNADNNE =V 2RiBT 220070 TS LAZ2EHRTIY—I, ZHUIEELINE—VIREO RS
ZUAEELET, INZRHETDIZETRNR IOV S AOEENPAEL B £7,

flext+  flex OHLER, C++ A— R IIADEBICHHINET, ZHiE flex NOYVKRI W I ) VI TY,
lex lex DTIal—YavYE—RELUT flex 2TV VR)v ) Vo,
i bfl flex 21477V,
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Grep /N r—VI3T7 7 A VHDMREZITD THT T Le gt LU £,

BEE VO RIGRT 0.7 SBU
WET 4 AT K 39 MB

6.34.1. Grep D14 VA M=)l
Grep 2V INT D200 2L T,

Linux From Scratch - Version 9. 1-systemd

‘./configure --prefix=/usr --bindir=/bin

Nwr—I% a4V 0 E9,

‘ make

IVNRAINEERZ T AN DI N2 EITLUE,

‘nake check

Iy —V% A4V ARN=ILET,

‘ make i nstall

6.34.2. Grep DFERK

AVAR=NTOT T A egrep, fgrep, grep

1B 55 B

egrep HEAEIEFAZFIL (extended regular expression) v F U272 R RUET,

fgrep [BEXFIDO—EBIZTYFUETERERLUET,

grep  FEARMBIEMERBUIAEU T2 HAL £,
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6.35. Bash-5.0

Bash |% Bourne-Again SHell ##ftL F9,

BEE YO KR : 1.9 SBU
WBET f AT RE: 62 MB

6.35.1. Bash A1 VA —JL
TVTARY —ADNY FEHHLET.

‘patch -Np1 -i ../bash-5.0-upstreamfixes-1. patch
Bash # 3V /81 IV B /-0DD%FE L 7,
./configure --prefix=/usr \
--docdi r=/usr/ shar e/ doc/ bash-5.0 \
--w t hout - bash-mal | oc \
--with-install ed-readline

configure A7 a v DEK:

--with-install ed-readline
ZDOA T a vk Bash BWRiOMHED readline 214 77V T3, BRIZA VA R—=)IVU7’ readline 21475
VEHAWLRZeE2EBRUET,

Nwr—V% a4 VU E9,

make

TARNAL = NEFITLRVGEIF N —V% A VA=V UET, | LEPNAREITE THAMEILTLIEI
W,

TARNZEET DIZHZ>TlE nobody 2—H—IZ&LDYV—AV ) —ADEXAAZAGRELLUET,
‘chomn - Rv nobody . ‘

nobody 1—H¥—TFAM2FEFLET,
‘su nobody -s /bin/bash -c "PATH=$PATH HOMVE=/ hone neke tests" ‘
N =Yk A4 VAN—NVLUET, TUTHEITEYa—I)VE [bin "BEHLET,

make i nstall
mv -vf /usr/bin/bash /bin

7z av IS U7 bash TRV I8 FETLUET, (ZORSNETIZETINTOW ZEDONESIHIONET, )

‘exec / bi n/bash --1ogin +h

"? Hﬁﬂ
ZITHRELTOVAE NI A—Z—FWEEAOO T Yz UT, £V ¥ aieE % E5hIZ LT bash
TOovAZEBHUET, THIZEIDHAICHEETSLE 0T ABEIIEELTSIIHHETILZZ LIZRY £9,

6.35.2. Bash DR

AVAN=NTOT T A bash, bashbug, sh (bash ~AdDV > 2)
AVAN=INT2LZ NV /usr/include/bash, /usr/lib/bash, /usr/share/doc/bash-5.0
1B 5 e
bash IE{IEHAINTWS I Y RA Vv EZ—T ) Z—, WHEEFANCIE, BHRINAZIAVVRIAVE2IFIFIRE

BUAZVBBRUAZY UET, ZOBEENRHINLIFTA VA=) X —BRE2m B EDIZLTVWET,
bashbug  bash (ZEHEL /2N T¥iE %2, BEEEXTER LA —NVEETIZ 2T VA7) S NTT,

sh bash 70T AANDY YRy 2 Yo, sh &L UTREIINAEEIZE, »OTON=YaYThd sh Ofd
B OBEEL, HRSLZFFRUICARD &R, AR POSIX FHEISHE AT D LD EEL £7,
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6.36. Libtool-2.4.6

Libtool /Sy —Yk GNU AT A 77V 29 R— 32 A2V T hERELEY, NIEMLEES 7oV %
Iy F7UC—HUZAMEZERL £9,

BEE VO RIGRT 1.8 SBU
WET 4 AT K 43 VB

6.36.1. Libtool A4 >R N—JL
Libtool 22V /81§ B7-DD#fH% L £7,

‘./configure—-prefix=/usr ‘

Nwr—I% a8 VU ET,
‘ make ‘
AUNANWVKERZ T A NI BIZEU R 2ETUET,

‘nake check ‘

" /f %E
SNFATDY AT A LT libtool OFANE2T DL, ZTOMMEFRBIZAEIZRY £3, FEITT 0203,

E@D x> RIZ TESTSUITEFLAGS=-j<N> 22X &9, HlIAIX -j4 2HETD LT A MHHEIZ 6 BIDA LY £
KR

LFS VI RERIEFRTIES DOTFT A MPERLUET, ZHINNYr—IUBOMEMREFED O TS, automake % VA
=L UZBIZETANTHIE, &7 A MK £,

N —=V% AV ARN=ILUET,

‘ make install
6.36.2. Libtool DR
AVAN=NTOT T A libtool, libtoolize
AVARN=IIA T libltdl. so
AYVAN=INTao L7 MV Jusr/include/libltdl, /usr/share/libtool
LR 5t BR
libtool WHIZR S A 75 ) MELEY — A2 LU £9,
libtoolize N =2 LT libtool IZ2& 2 Y R—MEMMA BEHERNTEERML 7,
[ibltdl dlopen 217554 7)) OEMEX % &kl £9,

132



Linux From Scratch - Version 9. 1-systemd

6.37. GDBM-1.18.1

GDBM w7 —Jid GNU F—=AR—=AX 32 —I ¥ —Z2# U 3, ZHRIEMEOH DNy YV TR Y f{EkD UNIX
dbm L [FEFED T —AR—AMEEEZ EHTEI51 75V TT, ZOF1TIVIZEYD, F—FT—ARTOINE. F—I12kb
F=AMBLHE., F—ICEDOW T —AHIRREEZTFOI LN TEET,

BEE VO RIGRT 0.1 SBU
WET 4 AT K 11 MB

6.37.1. GDBM O A4 A b—JL
GDBM % 2> /NA IV 5 7-0D%¥H%: U ET,

./ configure --prefix=/usr \
--disable-static \
--enabl e- | i bgdbm conpat

configure A7 a v DEK:

--enabl e-1i bgdbm compat
DA TV avid libgdn BS54 75 ) 2 IV RTB I 2fERUET, LFS S r—I TR io/ Sy r—
VTIE, MOTOEHWY DM V—F V2 BELTEZELED0RHEINE LNERA,

Nr—I%2 3V V0 ET,

‘ make

CREREZ T A NTRESIIUTE2EFLET,

‘nake check

Nwlr—V% AV ARN—IUET,

‘make install ‘

6.37.2. GDBM D#&ERK

AVAN=NTOT I A gdbm dump, gdbm load, gdbmtool

AVAN=ITIAL T libgdbm. so, libgdbm compat. so
BLRE 55 BA

gdbm_dump GDBM F—AN—=2% 7 7 A WXV TUET,

gdbm_load GDBM DAY T T 7 ANMNET—AN—AEFHERL £7,

gdbmtool GDBM F—&RX—2%F A MUEBELET,

| i bgdbm NY Y AT —AN—AEIY TS BEBEREL £,

| i bgdbm conpat i\ DBM B2 GALZE#RS 1 T5 1),
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6.38. Gperf-3.1

Gperf 1, F—t v MIEIDWTEELNY Y alBOEREZERL X7,

R YL RESR: 0.1 SBU BLF
WET 4 AT K 6.3 MB

6.38.1. Gperf DA VA M—J
Gperf 22V /8L )T B-ODHEfFE L T,

‘ ./configure --prefix=/usr --docdir=/usr/sharel/doc/gperf-3.1 ‘

Nwr—I% a4V 0 E9,

‘ make ‘

FRFAFICED T AN (o) A7Yavid 1 Y KREKUAGA) TERTANIKMUET, ELVRERETANTD
Gald TR LET,

‘ make -j 1 check ‘

Iy —V% A4V ARN=ILET,

‘rrake i nstal l ‘

6.38.2. Gperf DIERK

AVAN=NTBTT A gperf
AVARN=NVT4 LI M) /usr/share/doc/gperf-3. 1
1BEB& s e

gperf  F—Xw MIEODWT, ZEBoNy Y aBlREERL T,
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6.39. Expat-2.2.9

Expat /Nw/r—I0% XML Z #9572 DA M) —AfgH (stream oriented) &2 C 24 72V 2t L 9,

BEE VO RIGRT 0.1 SBU
WET 4 AT K 11 MB

6.39.1. Expat D4 VA bM—JL
LFS BRIEBIZCHRAET S, MET A MIHNTHMEZEBEL £9,

‘sed-i "slusr/bin/env |bin/|' run.sh.in
Expat # AV /NS T B5720DE(H%E L £7,
./ configure --prefix=/usr \

--disable-static \
--docdi r=/usr/share/ doc/ expat-2.2.9

ISV —T% AVISAIIVUET,
‘ make ‘
CIVRERZTANTDEEIRATZ2EITLET,

‘nake check ‘

N —=V% AV ARN=ILUET,

‘rrake i nstal l ‘

MEBZORFaAAV P VARV UET,
‘inst all -v -nb44 doc/*.{htnm, png, css} /usr/share/doc/expat-2.2.9 ‘

6.39.2. Expat DIERK

AVAN=NTOT I A xmlwf
AVARN=IVIA T libexpat. so
AVAR=IT4 LT M) /usr/share/doc/expat-2.2.9
LR 55 BR
xmlwf ML RFa2XAVMDPBIEINTWVWENE DN 2Fv 4521 —T14)F514T9,

|i bexpat XML ZMUBE4 % API BAERZRMEL £7°,
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6.40. Inetutils-1.9.4

Inetutils /Sy 77—y N =227 5 EARNZTO TS A% RHEL £,

BEE L RERRY 0.3 SBU
MET ¢ AT KE: 29 MB

6.40.1. Inetutils A4 VA M=)l
Inetutils 22V /81T B-DD%fE L 7,

./ configure --prefix=/usr
--|l ocal st at edi r=/ var
- - di sabl e- 1 ogger
- -di sabl e- whoi s
--di sable-rcp
--di sabl e-rexec
--disable-rlogin
--di sabl e-rsh
--di sabl e-servers

— - - - - - —

configure A 7> a v dEk:

- -di sabl e- | ogger
DA TV avik logger 7OV I LA VAN —NVULARNVEIIZLET, ZOTOVIAEYATLIOTT—E
VIR UTAY Y=Y HNETFOS A7) T MITHHAINET, ZIZTINzA Y AR=ILULAVDIX, %I Util-
linuk S —IJZBWT, FVERFON—VaveA Y AN—IT5/20TT,

--di sabl e-whoi s
ZOA T avik whois DIV IA TV RNTOTILZA VAR LARNEDIZLET, ZO7O7ITAEFEIEP
HWEDTYT, KYEW whois 7O T ALDA VA N—IFIEIZDONTIX BLFS 7w ZIZTHIAL TN ET,

--disable-r*
INHEDNTA—R—F, LFaV) T4 OMEIZL)HAVDIRETERANVEN IO I AZELRNEDIZLET,
HWTn 7S Az k5 E8I% BLFS 7w 212 TR openssh THIBHEINTWET,

--di sabl e-servers
ZOA T avid Inetutils ST —JIEEFNDZXETIERIY NI =TI —N—=2 A VA=V LABNEDIZL
£9, INHDY—N—FHEARNG LFS YATAZEAERLDLEEZONET, Y—/N—OHIZIZARENIZE
FaT TRVEDEHY, FBEHOHD XY NT—THNTOAUNEZEIZHED ZeNTERNEDEHY £, Y —
N=D%lE, ZTHRDODZMDEY) R E DPFEL £9,

Nwr—V% a4 VU ET,

‘nake

IVNRAINEERZ T AN DI NZ2EITLUET,

‘nake check

> R

libls.sh &5 F A MIFIOT chroot IZA>IREBORHZIZRBMU FF, 772U LFS Y AT ADREEE
MATHTANTIERIIL 3, F7/~ ping-localhost.sh WA F A MK, FmANTYATAD ipvb 125
ULTOWARWEESITIIERL £7,

Nwrlr—V% AV AN UET,

make i nstall

lust MY V2 ARRETH>TERMT TV T LANFEITTEL LT, TNHEBHIEET,

mv -v /usr/bin/{host nanme, pi ng, pi ng6, traceroute} /bin
my -v /usr/bin/ifconfig /sbin
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6.40.2. Inetutils DK

AVAN=NTOT I A dnsdomainname, ftp, ifconfig, hostname, ping, ping6, talk, telnet, tftp,
traceroute
BLRE 55 BA
dnsdomainname VATALD DNS RAAS VR RLUET,
ftp T7ANEEE T N3l (file transfer protocol) (223 7O I A,
hostname BRANKDFRRELIGEECEITOET,
ifconfig AV NT—IA VR =Tz —A%EHUET,
ping Ta—Y 27T AL (echo-request) /N7y hZEFL, REIZENEZFTEUEZNEFRRLUET,
ping6 [Pv6 % N7 —2Z[[IFD ping
talk fir—HF—LDF vy MIFHU T,
telnet TELNET YO h A V& —T x— A,
tftp WMBER 77k s> A, (trivial file transfer program)
traceroute WHEEB U ZARANNSRXY T =27 EOMODBANET, EHEUZNY NORHILV— N ZBEU

T, FTOEBIHRHEINAZTRTO hops (= '—ho o) £FRUET,
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6.41. Perl-5.30.1

Perl /8w r—id Perl 38 (Practical Extraction and Report Language) Z#f2ftL 9,

HEE VL RIR 9.2 SBU
MBET o AT RE: 272 MB

6.41.1. Perl A4 VA h—Jb

Perl OFET 7 AIVM Jetclhosts 77 AINEZBBTEZDT, £TIHIOT7 7 A NVEERLET, ZO7 710k
TANAL—NEETTHIBIZERMAINE T,

echo "127.0.0.1 | ocal host $(hostnane)" > /etc/hosts

ZIZTEINRTEZN—=Ta D Perl |E Compress::Raw::Zlib €Y a—)L ¥ Compress::Raw::Bzip2 EYVa—I)l &Y
WRUET, UAULT7ANVBPTIEARBRICIE—=3INAZT71 7T VY —A2HAWTEIN REZ2fFVET, MUIFODav YR
W, BRIZA VAR =L EINTWE IS TV 2HNWEESIZLET,

export BUI LD _ZLI B=Fal se
export BUI LD BZI P2=0

Perl O RBEZEFZLIZHEHBUZWESIE. UTOaT Y RS T-des] A7V a Vel R 2 & CRERT L
DB LETEXET, Perl WHFBPHBITET 7 AN RNREIZHSDTRIFNE, AFDax Y Rizky Perl 2au N
AINTBO0%EfEZ L £,

sh Configure -des -Dprefix=/usr
- Dvendor pr ef i x=/ usr
- Dmanldi r =/ usr/ shar e/ man/ nanl
- Dman3di r =/ usr/ shar e/ man/ nan3
- Dpager="/usr/bin/less -isR'
- Duseshrplib
- Duset hr eads

— — - — — —

configure A7 a v diEk:
- Dvendor pref i x=/ usr

DA TV avIFEED perl EVaA—INE2EIIZAVARN=ITEINEZIEEL £,
- Dpager="/usr/bin/less -isR'

ZOFTVavik more 705 ATHRL less 7O ARFHEINS ESIZUET,
- Dmanldi r =/ usr/ shar e/ man/ manl - Dnan3di r =/ usr/ shar e/ man/ nran3

F7 Groff 24 Y ARM—=ILLTWRNDT Configure AZ ) 7~ Perl @ man R—T %2 %EL LARWEHE LT

LEVWET, IDATVavzEETDIILICL)Z0HM2ELET,
-Duseshrplib

Perl TV a— )VOFTHRELINDILET A 75V libperl Z¥ IV RULZET,
- Duset hr eads

ALY RYKR—FE2ECIRLET,

NXwr—V% a4 VU9,

‘ make ‘

VA INEERZ T AN DI N2 ETUE Y, (W 11 SBU)

‘ make test ‘

NI —IFA VA RN=NV LIV =TT UET,

make i nstall
unset BUI LD ZLI B BUI LD BZI P2

138



Linux From Scratch - Version 9. 1-systemd

6.41.2. Perl DK

AVAN=NTOT I A

AVARN=IVIA T
AYVAN=INVTao L7 MV

HEB& 5 BF
corelist
cpan

enc2xs

encguess
h2ph
h2xs

instmodsh

Jjson_pp
libnetcfg
perl
perl5.30.1
perlbug

perldoc
perlivp

perlthanks
piconv
pl2pm
pod2html
pod2man
pod2text
podZ2usage
podchecker
podselect
prove

ptar
ptardiff
ptargrep
shasum
splain
xsubpp

zipdetails

corelist, cpan, enc2xs, encguess, hZph, h2xs, instmodsh, json pp, libnetcfg,
perl, perl5.30.1 (perl A"dD/)N—RKVY > 27), perlbug, perldoc, perlivp,
perlthanks (perlbug ~MD/N— KV > 7)), piconv, pl2pm, pod2html, pod2man,
pod2text, podZusage, podchecker, podselect, prove, ptar, ptardiff, ptargrep,
shasum, splain, xsubpp, zipdetails

ZITRULENBRNNEELZS DA T TV

/usr/lib/perlb

Module::Corelist 29229 RIA4y7aY TV R,
aAvY RIA4H5 CPAN (Comprehensive Perl Archive Network) & O@{E%24iT\F 9,

Unicode ¥ ¥ 5274 —< v ¥y 7 E/kE Tcl =oa—F4 2775714005 Perl @ Encode $LEETE
Va—)VEREL 9,

B 7Aooy a—T 4 VR AELET,

C EFEDANYHX—=T7414) .h% Perl DAY X =T 7 A )b . ph IZEHL 7,
C ZEBOAYH—T7A)N .h % Perl #i8E (Perl extension) 1221l 3,

A VAR=NEINTND Perl EVa—NVERHETLIVZNAZ )TN, A VAM—LINLE
M5 tarball 222 LETE T,

REDAE I 7 A —<w NETT—REEWMUET,

Perl EYa—)b libnet OFEICFHAL £7,

sh OFFOHREZ FFEEO THR LAY 12 55,

perl ANDN—RY V7,

Perl BLUZDEV2a—VIZHATLEINTHMEZER LT, BT A-INEREELET,

pod 7A=YV FDRFaAAVI2FRUET, pod 74— b Perl DA VA R—ILV Y —HB
X Perl A7) P NRIZHODIAEFNTHET,

Perl Installation Verification Procedure O Z &,
LM FANRDEDTY,

& D A v+ — (Thank you messages) %% 7 A —J)LT Perl BIFEIC
FYIUR—TYA—T A VT REHTSL iconv D Perl N—=YVa v
Perld @ .pl 774 )% Perls @ .pmEY 2=V T 7 A NADEHRETHY =),

pod 7H4—<v 25 HIML 74—~ w MIEHBL T,

pod 7 —%&% *roff DANT 7 A NVERIZEHU £,

pod 7—&X%& 7 AF—FTFANMERITEHL 7,

77 AINVHIZHDAEN pod RFa AV MO SMHAAGEOFRTD ERRLET,

pod BROXET 7AW UL TXHEEF v I LET,

pod RFaAVMIFHUTHRELZRIZYavERRLET,

Test::Harness EYVa— VDT ARETHIAI Y RIA Y=,

Perl TEM»N/- tar HYDTTO VT A,

T A T ORI % KT S Perl TV T A,

tar T—HA4 THAD 7 7LV UTNRE =V F U T %EHT 7200 Perl 7075 A,
SHA F v 7Y MR RRELZFFvIUET,

Perl A2V 7 NDELHE TS —DBMWEEERE%Z M (verbose) |
Perl @ XS 2—R% C SFEI—RIZE#LZT,

Zip 77 A NVONEGEIZET 2 EHRE LU ET,

Va—)

SEE, sed, awk,

Perl A4 T VMNELLKA VA R—=ITETH

EELUET,

L DIZMAEL £,
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6.42. XML::Parser-2.46

XML::Parser £ a—)liE James Clark iz &2 XML /S—3— Expat AD Perl { VX —T = —ATT,

R YL RESR: 0.1 SBU BLF
WET 4 AT K 2.4 MB

6.42.1. XML::Parser A4 VA M—JL
XML::Parser 2 2V 8A I T 520D %Ef%E2 L 7,
‘ per| Makefile.PL

Nwr—I% a8 VU ET,
‘ make
CIVRERZ T ANT GG T2EITLET,

‘ make test ‘

Iy —V% A4V ARN=ILET,

‘ make instal l ‘
6.42.2. XML::Parser DK
AVARN=INVEY2—)b: Expat. so

1B 55 B

Expat Perl Expat 1 X —7xz— A% L £,
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6.43. Intltool-0.51.0

Intltool Nwr =Yk TRITILY—=AT 7 AN SHFN RO EH 2 Hidi 5 7O H T 2 EERAY -V T
—3—0

BER OV R : 0.
BET 4 A # G L.

1 SBU LAF

5 MB

6.43.1. Intltool DA VA M—IL
perl-5.22 PABBRIZTHRETIEHEAY Y —VRBIELET,

‘sed i st \WWAS{ VWS intltool -update.in

Intltool 22V /81 IVTB-DD%fH%E L £7,

‘./configure - - prefix=/usr

ISV —T% AVISAIIVUET,
‘ make

CILREERE T ANTSGRIBUT2ETLET,

‘nake check

N —=V% AV ARN=ILUET,

make i nstall
install -v -Dnb44 doc/| 18N- HOMO /usr/share/ doc/intltool-0.51.0/1 18N HOMO

6.43.2. Intltool DIERK

AYVAN=NTOT T A intltool-extract, intltool-merge, intltool-prepare, intltool-update,
intltoolize
AYVAR=INTo L7 MV /usr/share/doc/int1tool-0.51.0, /usr/share/intltool
iR 55 AR
intltoolize IS =3I LT intltool 2#FHTXBE5IZUET.
intltool-extract gettext MWIHARAL I L DOHKEIAY X =T 7NV EHEKL 9,
intltool-merge BRI N7 H 2 I EXERFHOT7 7MY —Y L ET,
intltool-prepare pot 77 AN EHRLUBR7 71—V L ET,
intltool-update po T T L—=rI77ANEERUBR I 7Ly —Y L ET,
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6.44. Autoconf-2,69

Autoconf /Sy —IiF, V—Aa—REZHFBNIIKETDY VA2 TROERETD TR I Azt L E7,

RIS V)L RIGRY 0.1 SBU AR (F A FAATH 3.2 SBU)
WET 4 AT K 79 MB

6.44.1. Autoconf DA VX h—JL
Perl 5.28 IZBWTHAETINTZEBEL £T,
‘sed "361 s/ {/\\{/' -i bin/autoscan.in

Autoconf Z IV NNAINTE-00%[HEZ L £7,

‘./configure - - prefix=/usr

ISV —T% AVISAIIVUET,
‘ make

T ANAA — MIBURETO bash-5 X libtool-2.4.3 DL L TIIHREL FHA. TNTETANEZETTLRHD
TEFEFTLET,

‘nake check

N —=V% AV ARN=ILUET,

‘ make install
6.44.2. Autoconf D#ERK
AYVAN=NTOT T A autoconf, autoheader, automd4te, autoreconf, autoscan, autoupdate, ifnames
AYVAR=INTo L7 MV /usr/share/autoconf
B 5 BA
autoconf V—Ad—RZEMETIZV TN 27w r =V 2 HEINIZEET D (configure §5) YV AZ YT
FMEAERLET, ZAUEVEELOD Unix BBV AT AANOBEAZTREE UET, HRINDIHE
(configure) AZV 7 NMIMNZUCTEMEL £9, DFD INEETTDIIH/Z> Tl autoconf 1o
ShERELLUFEFRA,
autoheader =3 fidefine X% configure BFIHTZ-2DDFTY TV — T 7 A INVEEFKTEY—I,
automdte M w77 atyd—IiZidsdI 85—,

autoreconf autoconf & automake DTV TV — M7 7 A IWEHEINLEIZ, HEIWIZ autoconf,
autoheader, aclocal, automake, gettextize, libtoolize % fEEAZ < EMIERIETEITL 9,

autoscan VI N7 —=II1Z9 % configure.in 771 )VOEKEYKR—MLET, ToL T RYY
V=DV —AT7 74 NVEFAEL T, M@t iclosMEZ RH LU ET, TUT configure.
scan 77 A NVEEKLT, TD/NXv r—I0 configure.in 77 1)L UTHREL £,

autoupdate configure.in 771 )VZEWT, DO TOEHW autoconf ¥ 7 ODFIHINTVWSIEEIZ, THEH
LWV OIZAELET,

ifnames V778w =285 configure.in 77 I)VOFBEREZ Y R—MLEd, ZHIETD
N r—U0HATS C 7)) Tae vy —0&METo Vo7 OB T EE I LUET, W2 EE
UHEEERTE TV BEEIE. K707 J AN configure A7) T MIBWTfZF v 7T EHREN
2RELTSNET, F72 autoscan IZX>THEBINA configure.in 771V TOEARE %K
TLHEIELLET,
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6.45. Automake-1.16.1

Automake /8w —UlL Autoconf DRI 2 Makefile 24K T2 707 I A% EEL 9,

RIS V)L RIGRY 0.1 SBU AR (5 A FAATH 8.1 SBU)
WET 4 AT K 107 MB

6.45.1. Automake D1 VA M—JL
Automake Z IV NNA VT 520D E L £9,

‘ ./configure --prefix=/usr --docdir=/usr/sharel/doc/automake-1.16.1

Nwr—I% a4V 0 E9,

‘ make

make AT avd -j4 #HAVLET AN EHELIEDLIZIENTEET, L2 1 >207ak v —ThHoTCELHH
THY., HLxDOTANMIBITENIEILEIZERTS-0TT, EIRERZ2TANMNTDIZEMAT2ETLUET,

‘ make -j 4 check

LFS BIETCIZLBT B T ARND | DHY 9, subobj.sh TY,
Nr—I% A VARN—IUET,

‘rrake i nstal l ‘

6.45.2. Automake D¥ERK

AVAN=NTBTT A aclocal, aclocal-1.16 (aclocal ANdD/N— RV > 7)), automake, automake-1.16
(automake ANDON—RVY > 7)

AYVAN=INToLZ MV /usr/share/aclocal-1.16, /usr/share/automake-1.16, /usr/share/doc/
automake-1,16.1

1BER& 55 ER

aclocal configure.in 771 J)VORNEIZEDNT aclocal . mt 771 IVEAEKLET,

aclocal-1.16 aclocal A"DON—R1Y V7,

automake Makefile.am 7 71 )V» 6 Makefile.in 771 ) HEERT DY =, N T—IHNDTAN

TO Makefile.in 7714 IIVEMEDIZIE, ZOTOTI0% vy TT4 VI N)DRLEITLUET,
configure.in 771 )VaFHNRT, #Y7& Makefile.am 7 71 IVERELET, ZTLTHIETD
Makefile.in 774 I)VEAEKL £,

automake-1. 16 automake NDN— R V7
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6.46. Kmod-26

Kmod /Swr—IiF, H—FNVEYa2—I)VEO—RTD2ODTA 77V —T1 VT« —%EBHLUET,

BEEL )L RIR 0.1 SBU
WET 4 AT KR 13 MB

6.46.1. Kmod 14 X h—JL
Kmod #3281 IS B-0D%ERE L T,

./ configure --prefix=/usr \
--bindir=/bin \
--sysconfdir=/etc \
\

\

--with-rootlibdir=/1ib
--wW th-xz
--with-zlib

configure A 7> a v dEk:

--with-xz, --with-zlib

INS5DA T avid, Knod BWEMINAZH—RINVEY 2=V ERVHFEZZELDIZTH2EDTT,
--with-rootlibdir=/lib

ZDATVaviz, MDF4 T VICEET L7 7 AIVPEY AT L7 MVICRBEIND ESIZLET,

Nwr—V% a4 VU ET,

make

AT —IIZH2T A DNAAL—~E, LFS @ chroot BREE FIZTHEHEI W2 2N TEIEHA, BIEKTE git BH
EHTHY), git VARV NI T TCTAPMNLULAWEELKTEZEDLHY 97,

Nwor—I4 v A=)V L., Module-Init-Tools /S —Y L DOFEHMZEDEZDIZYYRY Y 2 ) V72 EFK U E
4, Module-Init-Tools /SwA —IlF., ZNFT Linux H—FINVETVa2a—IEBWDFE->THEEDTT,

make install

for target in depnod insnod | snod nodi nfo nodprobe rmmod; do
In -sfv ../bin/knod /sbin/$target

done

In -sfv knod /bin/l snod

6.46.2. Kmod DIERK

AVAN=NTOT I A depmod (kmod ~®Y > 7)), insmod (kmod AV > ), kmod, lsmod (kmod ~DV
> 77), modinfo (kmod A1) > 2), modprobe (kmod A1V > %), rmmod (kmod N
DY)
AVARN=IIA T libkmod. so
W& 5 BA

depmod BFHELULTWAREYa—IVHIZEETNBEY VRNZIZEDONT, EVa—IOKFERZ 2R LAZT7 71
(dependency file) AU 3, Ziuk modprobe BRELREY a—)L % HENIZO— RSB 4DIZFHH

bij—o
insmod BEItDO =2z L CO— RAREREY 2 —I)IVEAL VAN —ILLET,
kmod H—3NETa—-)oa—R, 7FrO—RE2FTVWET,
1smod FOEETO—RINTVWEZEYa— e —ERRUET,

modinfo H—=FINVET 2= )VIZEHEMNZA TV 27 b7 7 ANV EFART, HRDZED DOERE2ERLET,

modprobe  depmod IZ&k > TCTEY 2 —IVOKRFFEBEZLR L/~ 71 ) (dependency file) RNERKINET, Ihz
o CH#ETEZEY - LA HEWIZIE—RUET,

rmmod BT —2NNE5EYVa— a7 rya—RLUET,
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libkmbd ZDO5A475V% H—FRNEYVa—I)IoOOd—R, 70— RG5O 7075 L03FHELET,
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6.47. Gettext-0.20.1

Gettext Swrr—VIEEALZITSD 2—T 0 )T 2L ET, HETOU 5 AU T NLS (Native Language

Support) Z&H TV INA

BEE YL RIFR:
MWETF ¢ AT RE:

NETHIENTEET, DFEVKSHEILIDENAY L —INEBOEND I LITRY £T,

2.7 SBU
249 MB

6.47.1. Gettext A4 VA M—JL
Gettext Z IV NNAINT LDz L 7,

./configure --prefix=/usr \
--di sable-static \
- -docdi r=/usr/share/ doc/ gettext-0.20.1

Nwr—I% a4V 0 E9,

‘nake

AVNANAERET AT B85 (3 SBU FEDWBKHEZ Z U £92Y) UF2FEITLET,

‘nake check

N Ir—I%A4AVARN—=NVLUET,

make i nstall
chnmod -v 0755 /usr/li

b/ prel oadabl e libintl.so

6.47.2. Gettext D¥ERK

AVAN=NTOT T A

AVARN=NTATT:

AVARN—=NVT 4 LI RN

1B 55 B

autopoint

envsubst
gettext
gettext. sh

gettextize
msgattrib

msgcat

msgemp

msgcomm
msgconv
msgen
msgexec
msgfilter
msgfmt

autopoint, envsubst, gettext, gettext.sh, gettextize, msgattrib, msgcat
msgcmp, msgcomm, msgconv, msgen, msgexec, msgfilter, msgfmt, msggrep,
msginit, msgmerge, msgunfmt, msguniq, ngettext, recode-sr-latin, xgettext
libasprintf.so, libgettextlib.so, libgettextpo.so, libgettextsrc. so,
libtextstyle.so, preloadable libintl. so

Jusr/lib/gettext, /usr/share/doc/gettext-0.20.1, /usr/share/gettext, /usr/
share/gettext-0.19.8

Gettext BI¥ED A VTS5 ANT IV F¥—7 7+ ) (infrastructure file) YV —ANNwr—3
V\u:j‘f“‘bijo

BREAKZ Y IVEROXFH e UTERL T,
AW —=UHATTHNOBRX#ZB L, Avt—Y2a—Y—DFHEZEIIZHL ET,
FIZ gettext WHBIFDVINVEBS A 75V UTHEEEL £9,

NI =Y DEBAES I RO DIZH 7Y, FEHENZR Gettext B 7 7 A V%, fREI N/
NOr—=ID vy Fr4 L2 M)IZa¥—=L£9,

BERAZ O THNOAY Y —=YDEWHIZINUT, TOAVYY—Y2HHLEST, F-AvE—Y
DEMEEZEIEL T,

BEINZ .po 77 A INVEEEEL £,

=DM .po 77 AINVEEELT, [A—0 nsgid IZX2 XFEBEVHMHIZEINTVEINES
MWeFzvILUET,

fBEINE . po 77 AIMITIBEDAY L —VEREL £,
BRAIAO T2 MOF Yy S 78—y aA—FT 1 U IITEHBLU £,
FEEHORIRA A T & ER L £7,

B 20 7 HOBF LT RTISH LTI Y REEHLET,
BIERA 20 7 NOBIRCT R TUSH UT 7 1 V2 — LB 2 EH U £ 9,
BERA LA O I MENL F YAV —=Y R A0 T2 EBLET,
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msggrep
msginit

msgmerge
msgunfmt
msguniq

ngettext

recode-sr-latin

xgettext

i basprintf

libgettextlib

i bgettextpo

i bgettextsrc

libtextstyle
prel oadabl e_li bintl
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BEINIZMBANZ—=VIZERT D, HI2VBEINZY AT 7 NVIZET IR 40
TOEAvve—Y2HNHUET,

BRUZ . po 77 ANEERL £, ZTORHIIZI—F —DERBFEITHE DN T A X IEHZ Y]
WEL £9,

ORI T ANE—DILELDFET,
NAFVAY =T WZOTEFRTFAMIE I AL ET,
BIER A 40 7B U B D 2 A I S A~ L E T

HOAY Y=V a—F—DORMHSFHICELBL E, RFIEEEOAY -V Z2E) HNE
KR

VIETEDTFAMINU, FVIXFENLT T U XAIII—REWHMU ET,

HBEINEY —AT 74NN, FIRARERDZ Ay =Vl LT, BT 7L — L
EUTHERKRLUET,

autosprintf 7S5 A2 EH L XTI, ZhiE O+ TOVSAICTHATES ¢ SEEXR0MNH
N—FVEERTEIEDTY, <string> XFH & <iostream> A MU —ALZFHLUFT,

I FEIER Gettext 7T I ADBFALTWD BN —F V2RI TETIARN— 51T
ZUTY, ZHRE—BUBFHZREBELZEDOTIEDHY £EA,

.po 77 ANDHINZFHL L 2707 I A% RBETIEICHMAL 9, Gettext WET S
EHeR) 2 7 1) r—3 2> (msgecomm, msgemp, msgattrib., msgen) 72 & TIXMEEHSERNE D
MHBIGEIL, TDF7A4 77 ) 2FHALET,

T EIER Gettext TOT I ADBFALTWB BN —F V2 RHTETIARN—F1 T
ZUTY, ZHRE—BUBFHEZRBELZEDOTEDHY £EA,

TFTHX¥ANARAV VT SA4TIY,
LD PRELOAD DSFIHT BS54 751, BIRINTOVEWVWAYE—I2IUE (log) 75
libintl ZHR—HFLZET,
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6.48. Elfutils-0.178 ANAHHEXY H L7z Llibelf

Libelf i%. ELF (Executable and Linkable Format) JERXDO 7 7 1INV &2KD> 51 75 24U £7,

BEE VO RIGRT 0.9 SBU
WET 4 AT K 124 MB

6.48.1. Libelf A4 VXA =)L

Libelf 1% elfutils-0.178 Xwhr—Iiz4gFnExd, Y —A tarball £ U T elfutils-0.178.tar.bz2 ZF|HUL =
9,

Libelf 22V /84 )T B-0D%fHR L 7,

‘./configure --prefix=/usr --disable-debugi nfod

Nwr—I% a8 VU ET,
‘nake
CIVRERZ T ANT GG T2EITLET,

‘nake check

run-elfclassify.sh WD F A MW 1 DZIFRELU £,
Libelf DA AZEAL VA M= L ET,

make -C libelf install
install -vnb44 config/libelf.pc /usr/lib/pkgconfig
rm/usr/lib/libelf.a

6.48.2. Libelf DK

N—=NVo14 75V libelf. so
N—=ILF14 L7 K): Jusr/include/elfutils

A VA
A VA
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6.49, Libffi-3.3

Libffi 4 771k, X EFIFRMEHBIF (calling conventions) (XL TH, BEMEIZENZSGLN)VDTOT S
IVIAUVER—T = AERBELET, ZDOIFIATIVEHNDILT, OV T LAEFRIZEEA V2 —7 = — A3k
(call interface description) IZ& 2B AEEE LU COETIENTEDL LDIZRY T,

BEE VO RIGRT 1.9 SBU
WET 4 AT K 10 MB

6.49.1. Libffi A4 XA M=)l
l'? HEd

GMP & [RIU &5z 1ibffi Tk, FAFOTOvy =G UARELZITOEILRINET, BELZVA
FAZAITTOEIN RE1T55E1E CFLAGS & CXXFLAGS 125U T, 207 —F 5727 F v —[miTONHEN LY
IWRZITDEDIZLTLKEIN, FHULAI-/5EI12iE, Libffi 2V 003237 75— a il T
[llegal Operation T —2FEIRFLH I LIZHRY £7,

ibffi 232 /NA T B 72DD%EfiE L £,

./configure --prefix=/usr --disable-static --wth-gcc-arch=native

configure A7 a v DEKE

--w th-gcc-arch=native
BURDY AT LIS U T gee b I NS L5V ET, RICINZR/ELB» 7256, YATLAZMALT
Bo-A—REZABRLUTCUEIGAELHY T, ERINAZI—RD, VLV ATARITORA T4 7I—R
AL TWEETDEIL, IVEAEVATAIIHTEINTIA—R—2EETIZ LRV FET, YATFALILNU
7~ 3L the x86 options in the gcc manual 2 ZBIRUTL A XV,

N r—T% a1V ET,

‘ make ‘

CILREREZ T AMTEA. UF2EGTLET,

‘nake check ‘

test-callback.c IZEHET LT AN 6 DIFTARTEKLET,
NOr—I%A4 VA R=IULET,

‘ make i nstall ‘
6.49.2. Libffi DIEK

AVAN—INTAL T l1ibffi.so
W& 5 BA

libffi 1ibffi o API BIf& {2t 3,
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6.50. OpenSSL-1.1.1d

OpenSSL /3w - —

VI SIETIERY VI TV e R LEY, INEFHTD I LICLY, oSy

Il B VTS LEsRENERXINE S, #21E OpenSSH, Email 7 AU —> 3>, (HITPS Y4 vNT7 2L A%4T
D) DT T —-RETT,

BEEL Y )L REERT
WET 4 AV K&

2.1 SBU
146 MB

6.50.1. OpenSSL D14 > XA =)L
OpenSSL %2 2V /81 IV § B 7-DD#fH%2 L £7,

./config --prefix=/usr \
--openssldir=/etc/ssl \
--libdir=lib \
shar ed \
zl i b-dynam ¢

Nwr—V% a4V 0 E9,

‘ make

CILREEREZ T ANT2GAEUT2IITL T,

‘ make test

20-test_enc.t OHFIZHZ YV TTF A MM 1 DERIKL FT,
I Ir—V%k A VAN LUET,

sed -i "/INSTALL_LIBS/s/libcrypto.a libssl.a//' Makefile
make MANSUFFI X=ssl install

BETHIERF AV N2V AR—IVLET,

nv -v /usr/share/ doc/openssl /usr/share/doc/openssl-1.1.1d
cp -vfr doc/* [usr/share/doc/openssl-1.1.1d

6.50.2. OpenSSL DAY

AYVAN=NTOTT A ¢ _rehash, openssl

AYVAN=NVTALTIV: liberypto. {so,a}, libssl. {so,a}

AYVAR=INTo L7 MV /etc/ssl, /usr/include/openssl, /usr/lib/engines, /usr/share/doc/

openssl-1.1.1d
B 5 BA

¢ rehash TALVIZRIVHNDTRTOTI 74N AX Y Vd D Perl A2V T K, TNEDT7 74 IIIHT N
VAfEANDY VR I ) v 7 REBLUET,

openssl OpenSSL DIEEALT A 7oV KT D2 X XK E, Yo oRHTEZODIAY Y RIA YV
W—)b, man 1 openssl IZRINDIEELDEBEZNHTDLI I ENTIFT,

libcrypto.so HBEDA VA —Fv MEEIZTRAINTOIRE ST IVITY XAZELSEELTCVET, 075
475V MM L HEEEIL. SSL, TLS. S/MIME #3234 2% OpenSSL IZBWTHIHINWTEY, £/~
OpenSSH, OpenPGP, & B WEZ DMMDOBE SALEMEDEIEIZHFHINTWHE T,

li bssl.so NSV AR—FMEXEFa2Y 5 (Transport Layer Security; TLFS v1) 70 h )% 925 L/Th\i“é"

IHITE SR AP BB ZORFa AV NERMAELET, RFaA Y ME man 3 ssl OEFIZEV S
BTXE9,
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6.51. Python-3.8.1

Python 3 /8w —% Python BHRERIEZEMHE LS, ATV N gmTar o307, 22V 50 v 7, K
W7o 7arvgAt VT, TV = avEBEREICERREDTT,

B VO RIGR 1.2 SBU
MBET o AT RE: 426 MB

6.51.1. Python 3 A4 XA M=)l
Python #3281 VT B 7-0D%EfRZE L ET,

./ configure --prefix=/usr \
- - enabl e- shar ed \
--W t h-system expat \
--With-systemffi \
--W t h-ensur epi p=yes

configure A7 a v DEk:
--Ww th-system expat
RAAYFIE, VATLIIA VA=V INT WS Expat 2V V73252 %2ERLUET,
--with-systemffi
KAAYFIE, VATFTLIA VA= INTWS libffi 2V 23252 2ERUET,
--W t h-ensur epi p=yes
AKAAYFIE pip ATV RE, RXwr—y 77075 A setuptools 2V IV RTLHZ & %2ERUET,
N r—I%3V VU ET,
make
LV REEREZ T A T 58541 nake test 2FfTLET, 2y N7 —TEGRPHNAY =Y % BEHE T 557 A M
AFxw FXNEF, test normalization EWSF AR, FW NI =B ENETLETEDLo>TOARWVOIZERL X
T, TANEMEET D45, BLFS IZBWT Python 3 2FHA YA R—ILTHhE, TARNEHEFITLTIZI W,
N Ir—I%AVARN—=ILVLET,
make install
chnmod -v 755 /usr/1ib/libpython3.8.so

chnmod -v 755 /usr/1ib/libpython3.so
In -sfv pip3.8 /usr/bin/pip3

install I~ Y RODELk:

chmod -v 755 /usr/1ib/libpython3. {8., }so
HDZA TV eDELEERD D, A4 T77)VDNRN—=IvaviEBEBELET,

MEBRS, BIEHEARF AV N2 A VA R—IVLET,

install -v -dn¥55 /usr/share/doc/python-3.8.1/htm

tar --strip-conponents=1 \
- - No- sane- owner \
- - no- sane- per m ssi ons \
-C /usr/share/ doc/ python-3.8.1/htm \
-xvf ../python-3.8.1-docs-htnl .tar.bz2

RF a2 A2 install I3 ROE:

--no-sane-owner & --no-sane-perni ssions
A VAN=NVTD T TANDIEZELA=I vy aVvEHBEYNIRELET, ZOA TV arigne tar IT&>T
BEXNZ 774Nk, TYTAN) —ADMEDHUZEIZE>TULES 2HTT,

6.51.2. Python 3 DR

AVAN=NTOTT A 2t03, idle3, pip3, pydoc3, python3, python3-config
AVARN=NVIATIY: libpython3. 8. so, libpython3. so
AYVAN=NT2LZ NV /usr/include/python3. 8, /usr/lib/python3, /usr/share/doc/python-3.8.1
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2t03
idle3
pip3

pydoc3
python3

Linux From Scratch - Version 9. 1-systemd

Python 2.x DY —Ad— R&HiAHiAA, FELXDEE%Z{7>T Python 3.x HODOMIERY — A1 — RIZE#T B
/=@ Python 7’0275 AT

Python (ZRifb U 72 GUI =54 X —%2#HT 27V /N—A2 ) T h, DAYV T N%2EFFTSI21%, Python
XYVEHZ Tk 24 Y A=)V ULT, Python EY a2 —J)LTHh3 Tkinter 2V RUTBELSBENHY £,
Python DY —Y A4 VA N—5—, Z® pip %{#i>T Python Package Index RE¥DA VT w7 A% A b
MO Ir—V% AV AN—INTEET,

Python RFa AV MY —)Jl,

AVA=TVE—=THY, RNEWRA TV NERTB TSIV

F.
Ho

il

p=(1ITY
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6.952. Ninja-1.10.0

ZONwIr—=I1F, WHEEZEGHUZBRERCEN RV AT LAZRMELET,

BEE VO RIGRT 0.3 SBU
MBET o AT RE: 89 MB

6.52.1. Ninja @1 VX b—)b

ninja IZARFICRARBMO 7O AV UEEST LU ES, OO0 AKEIT 7 ANV N TR, YATFLAOIATHIT 2

EMAZEDOERD)ET, O e (PU 2A4—NN—b—hXE/~Y, out of memory 25| EXEITHEHENHY £9,

AXY RIAUNOEFTTIHEIIE N NTA—R—%ffioT, Wfr 7O ADEzHMETEIETEET, =72
ninja DFEFTE2MARATNE NNV T —IUDGEIE -] INTA—RX—% 5225 NTEEHA,

MBEIZRT R OFIEZ W5 &, Wift 70 A& EREAH NINJAJOBS Mo HIHTE2 5124 £9, HlxE
DLTFOESIZHEL £9,

export N NJAJOBS=4

259 A& ninja OWfF IO A% 4 DIZHIRTX £,
BRI, BIEAH NINJAJOBS 2RI 220U F2EFLET,

sed -i '/int CGuess/a \
i nt j = 0;\
char* jobs = getenv( "N NJAJOBS" );\
if ( jobs !'= NULL ) j = atoi( jobs );\
if (j >0) return j;\
src/ ninja.cc

AR%25/TUT ninja Z¥JVRUET,
‘python3 configure.py --bootstrap

build A 7> avDEK:

--bootstrap
AT A—=R—Z, ZOFFRMTOYATALIZFLUT ninja HEZ2HYENVRTDEII L 2BRUET,

CILRERE T AMTEA. UTF2EGTLET,

./I'ninja ninja_test
.Ininja_test --gtest_filter=-SubprocessTest.SetWthLots

Nwrlr—V% AV ARN—IVUET,

install -vn¥55 ninja /usr/bin/
install -vDnmb44 m sc/ bash-conpl eti on /usr/share/bash-conpl etion/conpl etions/ninja
install -vDnb44 m sc/zsh-conpletion /usr/share/zsh/site-functions/_ninja
6.52.2. Ninja D#EEK
A VA N=NTOT I A ninja
18L& 55 BR

ninja Ninja EJVRY AT A,
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Meson &4 —7 VYV —AIZLDBEINRYATATT, HEHEIEETHY, IHICEERLIAL LT, TEXHZNEY

:L‘—“]j“‘“7]/\/ }\ l) _"Cﬁ)é: ZE%E&LVCL\&TO

BEEL Y )L REERT 0.1 SBU AT
MBET o AT RE: 31 MB

6.53.1. Meson DA VA bM—JL
Meson ZEY )V R$TBHIZE, UFDaIv Y R2EFLET,

‘pythonS setup. py build

DNV —=VILTANAL—MNEdhY FHA,
Nlr—I%A4A VAR —=IVLUET,

pyt hon3 setup. py install --root=dest
cp -rv dest/* [/

install /NT XA —& —DEk

- -r oot =dest

57 # )V MZT python3 setup.py install |Z. Python Eggs (Z (man R—Y %2 &H) LD T 7 AN EA VA R—
NUET, CVAN=NVI—rE2HEETNE setup.py ICL>TEET 7 1 )Vid, EERRER—EIZA VARV
9, TITIOWEZZT-<)IaY—-UT, EENRBE2HRFT2LED12LET,

6.53.2. Meson DAERK

AVAN=NTOTI A meson
1V A

python3. 8/site-packages/mesonbuild
WER& 55 ER

meson  AFEMOEHOEIL RV AT A,
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6.54. Coreutils—8. 31

Coreutils /N —UIFY AT ADOFEARNZREEZ ZRUZVRELZYT220D2—T4 V) 71 2L £T,

B VOl RIRT 2.3 SBU
MET o AT RE: 202 MB

6.54.1. Coreutils 4 VA M—JL

POSIX 12k & Coreutils IZ&VAEHKIND TOT I AL, XIVFNAAL M OT—VTHoTEXFET—XZIELSHY
EHZemRKODTNET, DATFOSw FIIEHRE LT E 2 L & ERBMLUIICE#ET AN 2N TA2Z 270 F
—é—o

‘patch -Npl1 -i ../coreutils-8.31-i18n-1. patch

"P ﬁ%ﬂ
TN FIZIFBEHEZ K DNTHH YD) F U2, BN TE2FRUKLS Coreutils OFIFE IZHE T S0
2, ZONXNYFOHEARTCTENITDPHERETLINE D DZ2HERAL T EI N,

RFED Y Y VIZBENTT A MRV — 7125 72 0EM L £9,
sed -i '/test.lock/s/™#/"' gnulib-tests/gnulib. nk
Coreutils 22V /A I T 5 -DD%fF% L £,

aut oreconf -fiv
FORCE_UNSAFE_CONFI GURE=1 ./ configure \
- - prefix=/usr \
--enabl e-no-install-programekill, uptinme

configure 7 7> 3 vV DE:

autoreconf

203X Y Rik automake FHIRE DELEEZ MDD, BHIZERINTWEIHET 7 AIVEEZEHRLU £7,

FORCE_UNSAFE_CONFI GURE=1
ZOBRBEABIE root T—HF—IZED NNy Tr—YZ LIV RTEDELDICLET,

--enabl e-no-install -program=kill, uptinme
RO 70 r I AE, BIHDONNY r—IMmHA4 VA R=)VT 578 Coreutils oA VA M=V LAENVWI L%
RUET,

Nwr—V% a4 VU ET,

make

TARNAL = NEFEIT LRGSR N5 —V% A VA R—IVUET, | LEMNZLEIAETHARIILTLSES
Wy,

CIMBTAMAA— R EEBMLTHEET, F91E root I—H—IZHdIT2TAMNEFEGTLET,

make NON_ROOT _USERNAME=nobody check-r oot

25 nobody Z—H—IFTOTFTAMEEITLET, AZUTAMOHFIZEK EHROIV—TIZET L 1—H—
ERBRELTRZEDORH) T, TOEI BT ANDPHERIZERINDG L5112, —RWR IV —T%/E>T nobody 1—
Y= TNIETDHEDICLET,

‘ echo "dummy: x: 1000: nobody" >> /etc/group

BEDT7ANDIN—=IwyaveEZEELT root 2—HF—DATEIVNAINETAIDETELLDIZLET,

‘chown - Rv nobody .

FANEETFTUET, su BEEEIZBWT PATH 12 /tools/bin MEFNTWVWBR I L 2HERL T FX W,

su nobody -s /bin/bash \
-c "PATH=$PATH nake RUN_EXPENSI VE_TESTS=yes check"
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FAKNTT TS A test-getlogin (X, T2 T{TH>TW5 chroot BIED LS RN REEOBEETCIZEKLUES, L
MUARBEORBICETTNIERIILE T, TANTOT T4 tty.sh (FEEU X,

—HFIAERR U 72 7V — T2 HIBR L £ 9,
‘sed -i '"/dunmy/d' /etc/group

Nwrlr—V% AV AN UET,

make i nstall

FHS PHEL TS T L7 NI Tarsh2B L 9,

-v [usr/bin/{cat, chgrp, chnod, chown, cp, dat e, dd, df , echo} /bin
-v Jusr/bin/{false, In,lIs,nkdir, nknod, m/, pwd, rnm} /bin

-v /fusr/bin/{rmdir,stty, sync,true, unane} /bin

-v /usr/bin/chroot /usr/shin

mv -v /usr/share/ man/ manl/ chroot. 1 /usr/share/ man/ man8/ chr oot . 8
sed -i s/\"1\"/\"8\"/1 /usr/share/ man/ man8/ chr oot . 8

nmv
nmv
nmv
nmv

‘nv -v [usr/bin/{head, ni ce, sl eep, touch} /bin

6.54.2. Coreutils DK

AVAN=NTOTIT A [, 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, 1s, mdbsum, 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, shabl2sum, 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, yes

AVARN=NIATTV: libstdbuf.so (/usr/libexec/coreutils ¥« L2 MU KN)
AVARN=NVT4 LI M) /usr/libexec/coreutils
i STl

base32 base32 #i#& (RFC 4648) IZff>CTF—HXOTY 21— R, FI1—RZ{FTVET,

base64 base64 #iF& (RFC 3548) IZff>CTF—HXOTYI—R, FA—RZ{FTVET,

b2sum Prints or checks BLAKE2 (512-bit) checksums

basename TT7ANEDOENAERG EREINZY 70w 7 AEWMDBREET,

basenc BETINVIT) AL %2FHLAZT—2OTYya— R, Ha—REFVET,

cat BT 74 V% s U TR AU T,

chcon T7A4NVRT4 L2 MIZRHLTEFa) 572 IV FF AN (security context) Z2ZHEU £9,

chgrp T7ANRT AV I NIDITN—TiiaERZEELET,

chmod EEINZTTANDNIN—=IwyavaEEEINLE—RIZZELEYT, T— R, ZHARZETXFER
BPSERERZH NS N TEET,

chown T7ANVRT A VI N DFREZEELIIIN—T2EHUET,

chroot BELETAVIZN)%E | TALIZ RV EARRLTINYY REFEITFUET,

cksum BEINLEH T 7 1 )VIZDWT, CRC (Cyclic Redundancy Check; XK[E|TTEMA) F v 7Y A& /N
L EFRLU ET,

comm ;—bﬁ®29®774w%%ﬁbf\*ﬁb@wﬂﬁ@ﬁZ*ﬁTéﬁ%EOQﬁ5Aﬁﬁﬁfﬁﬁbi

cp 774 )NVEI¥—-LET,

csplit BEINZT 7 ANEEBOFLOT 7D EL T, DEIERINZNNZ— VP TIcE V70 ZE
T, TUTHEBD T 7 A IVZIENT MREH DL ET,

cut HEINZT 4 — IV MIER X FENEIZ L >TTFAMIEZHSHNIED U £,
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date
dd
df

dir
dircolors

dirname
du

echo
env
expand
expr
factor
false
fmt
fold
groups
head
hostid
id

install

join
link

In
logname
ls
md5sum
mkdir
mkfifo

mknod

mktemp
mv
nice
nl
nohup
nproc
numfmt
od

paste

pathchk
pinky
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FRREINAZEFERCLVBERLZ KR UET, FLEYATLHMNEZREL T,
BEINZTOY 9L X Ty L) 77 A& I¥—ULET, BHUEEZTS ZeNTEET,

STV RMINTOWEZTRTDTI7ANVATAIRLUT, T4 A7DRIAR (fHE) 2850%9, &
BNIEINEZTTANEEGAE I TANTYATAIDVTOADEREF KL 9,

BEINZTA L7 M)DOANEEZ —EFRRLUET, (Is YV RIZEL, )

BRBEAR LS COLOR 2 Y bR FaAY VY RE2HAOLET, i Is BT —FKEZITOBIHAL
i‘ﬂ—o

TT7ANENPLT ALV N)ZUANDOY T 0w 7 A eBDBREET,

AVYRTA LI MNY BETA VI M) (37T L2 MNIEED), BEINLMEL2DT 7 A ILIZOWN
T, TNOHPHAL TS T4 AV HHEZRRL T,

fREI N FH ZRKRUET,

BEREAAHELTCIY Y REFEITLET,

BT XF o ZEAFIIEBU £9,

KB %ML £9,

BE X N8BS N TITAd 2 R R (prime factor) ZFRRUF9,
AIEFHOTUHICKMU 9, ZTHITEREBERTDIAT X AI—REZRULTKRTUET,
REINZT7 7AINVAICTERELZELLET,

FREINZT7 7 A NVHOITEFYIEL £7,

A—Y—DfFEI/N—T%RKRXLUET,

FREINZ T 74 INVDOEIEIVT (HE2WIBEINITH) 2RRUET,

AR NEEAES (168 2RRUET,

BAEDI—Y—H W EINZI—F—1ZO0 T, ARR1—H—ID, Z)—TID, g/ N—T %%
R~RUET,
;;4»38—%ﬁwiﬁo%@%KN—EVVHV%—Féﬁﬁb\ﬁ%@%%ﬁ%%ﬁw—f%%ﬁb
2207 7 A NVHICTIL@EIEZ R 217 2 #A L 9,
BEINEZLHIZED) 77 A NADN—R) V7 2ERLET,
T7ANVIRHTEIN—RD YT HD2WVEY T NI VT (YVRIw IV VD) BEBLET,
HEODA—Y—DurA v kKR UET,

REINEZT ALV NVRNEE —BERRLUET,

MD5 (Message Digest 5) F w7V AMMEEEKR. HEIWVEFY I LET,
BEINSZZEIDOT4 L7 M) 2EKRL T,

fBEIN4ETD FIFO (First-In, First-Out) Z4E®U 3, 4k UNIX OHZET "4 S8 7
(named pipe)” & ELIEENET,

BEINZLFDOTNAA) — REAEBRLET, TNA A —RIFF Y I 7R —MRRT 71 )V
(character special file), 7w Z#5k~7 v 1) (block special file), FIF0 T,

BEIZ-FE7 74NV EERLUET, ZHEAZY TINRNIZTHHINET,
T7ANHI2NNET 4LV N 2 BE), ZHEELET,

ATV a—) v BREEEREL T I AR EGTLET,
EINEZT7TANVHDITEHRZET,

NVTTy FIERAR ATV REEFLES, TOHIEOT 774 IWZ) XA L7 MNINET,
T ANFAARER T O A=y  (processing unit) OHERRL T,

Bl X 2 A L B R BT A L 9,

T AIVNAEE SERF - I3MtoEXRTHE YT LUET,

REINZEET 7 A NVERELET, TOBRIZERTZIAICEARTHEG L, TOMEZ 7XFTRYY X
KR

T7ANEWEN TR THINEF oy I LET,
e finger 7947V b, EBEINZ—YV—-IIETLIEHREEZRLET,
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pr Ty ANVEHRT 272012, R=YFSE2ERD N7 LEEE2ITVET,

printenv BRBEABONEEZFRRUET,

printf BEINZG B EREINAZENTRRLES, € SFED printf BHIZHTVWET,

ptx BEINZT 7AINVHADF—T — R U TRIIGFA 7y 7 A (permuted index) %KL FET,
pwd BEDIEET 1 V7 N AR RRUET,

readlink BEINZYVRIVY ) VIO EEFRRLET,
realpath fEtr X NN AR RUET,

rm T7ANEZIETALZ M) 2HIBRLU ET,

rmdir TALVI NIWNETHIMEZZDT 4 L7 M) ZHIRL T,

runcon BEINZLFa2V T2V THFANTIAY Y REEITLET,

seq SR X NI & B> TEAE O O 2 FRm U £7,

shalsum 160 ¥ b SHAL (Secure Hash Algorithm 1) F=w 7 U AMEZRRELIFFVYZUET,

sha224sum 224 ¥'w kD SHAl F v I H AMEEZERELIZF VI U ET,
sha256sum 256 ¥ b SHAl F v 7Y MMz ERE-IFFvILET,
sha384sum 384 ¥ b SHAl F v 7 U AMMEZERFZIFF Vv ILET,
shab12sum 512 € b SHAl F = 7Y AMMEZERFZZIFF v I LUET,

shred FREINZT7AMIH LT, BHANRNZ—V T =22 EL EEESTEIE T, TR EIAZN#ERE
DIZLET,

shuf TX¥ANMIEANEZ T,

sleep fRERFMZ HEIEL £ 97,

sort BEINEZ77AIVADITEY —FUET,

split FREINZT7AN%, N MIELIIMTEZREL THHIL £7,

stat T7ANRTTANYATLADAT—R AR RLET,

stdbuf THWARN) —LDNY 77 )V ITEERAE LTI Y RETLET,

stty Ui AR FIFRD R E PR R EZITVET,

sum BEINEZ77ANVDF v I L7y IV 8ERRLET,

sync T7ANYATLDNY 77 2HELET, BEOH--70v ZIFMEINIZT A7 IZEBSIHL, A—
N—71w 7 (super block) ZHHL £,

tac BEINZ7 74 IV EBNEIZU CHEREL 9,

tail FREINZT7 74 NVOBREDIT (HDNIIFEINZTH) 2FRRUET,

tee REHE A1 % Gt ARIAA T, BEHER 4827 7 A VDN GIZH L T,

test T7ANRA TORBKRRF v 7 2T NET,

timeout BERMANZTIYY REFETFTLET,

touch T7ANDRALAR Y TEFHLUET, TOT77AIMIHT 2T 7 ARL, BHRLEBERLICT S
EDTT, TOTT7ANPELELUBI S ZGEEEa NN D7 7 A IV EHHAEKRL T,

tr BEHE AT D S HE AR A ZZFHNIIT LT, B, [EME. HIBRE TV E T,

true AIEFHOTUIICEIIL T, ZHIXHEICEINZERT I AT Aa2—REELTKTLET,

truncate T7ANEREINZY A ZIH/NEZITHERL £9,

tsort rARBY ALY — b (topological sort) ZiTWEd, FHEINZT 7 A INVOMAWRIERE IZHE > T O
ZAVANEHHIUET,

tty REHE A TN S N R D 7 7 A W2 KRR LUET,

uname VAT LAEHRERRUET,

unexpand W R T X BB £,

uniq kg D E—1T% — 1T DAL THIBRL £7,

unlink BEINEZ7 74 IVEHIRL £7,

users FAEOD 74 L Tnwda—HY—4%2FRUET,

vdir Is -1 &[EU,
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we

who

whoami

yes

l'i bst dbuf

FREINZT 7 A VOITE. HEER, N MERRLUET,

THFEHALET,
MO VAV L TVENEFRRL ET,
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BT 7 A NDHRE I NG EIZ I ITA

BEAM R L= —IDIZBE STV 21— —H 2 R U ET,
EEDMEIEI NS ETHRYVIRLT Iy FRB3EEXF2HNLET,

stdbuf 2FHTZ o177V,
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6.55. Check-0.14.0

Check X C E38

IZHLTOIZY hTARDIV—LTU—DTT,
WA YOV R :

0.1 SBU (5 A FAATH 3.5 SBU)
WET 4 AT K 13 MB

6.55.1. Check 14 VA M—JU

Check 22V /81 IG5 -DDH¥EfZ LU 7,
‘./configure - - prefix=/usr

|
Nwir—Y%ENVRUET,
‘nake ‘
AVISANPETUELE, TAMAALA—bEFEITTI5HEIF. UFE2EITUET,
‘nake check
Check DT A b AA — MIIZELBII] 2 29 2 fUSIER L TS 2T W, (4 SBU 13Y)

N —I%AVAR=N L, A2V T NZ2BELET,

make docdir=/usr/share/ doc/check-0.14.0 instal
sed -i

&&
"1 s/tool s/usr/"' /[usr/bin/checknk

6.55.2. Check MDAERK
A VAN TOTT A
AVARN=IITAL T

AR 55 PR

checkmk

checkmk
libcheck. {a, so}

Check =Y T AR ZL—LAU—ZIZCHHINSG, ( EEE
Awk 220D Tk,

A=Y T ANEEKT D 720D
Ii bcheck. {a, so}

TANTOT S A5 Check ZIFOHT/-ODBEKERMEL £,
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6.956. Diffutils-3.7

Diffutils S —VE 774N T4 L7 M) DEPZRRTDITOAT I L% FT,

BEE VO RIGRT 0.4 SBU
WET 4 AT K 36 MB

6.56.1. Diffutils A4 A M=)
Diffutils 23V /)SM VT 570D %E L ET,

‘./configure - - prefix=/usr ‘

Nwr—I% a8 VU ET,
‘nake ‘
P REERZ2TANTEIRLUTN2ETLUET,

‘nake check ‘

Iy —V% A4V ARN=ILET,

‘nake i nstal l ‘

6.56.2. Diffutils DR

AYVARN=NTOT T A cmp, diff, diff3, sdiff

BB 5 ER

cmp ZODT T AINELIRUT, EIRRRLEZN. HDEWVIIANA NEZRLEZNERLUET,

diff  Z2ODT77ANVELEZODOT 4 L7 M) ZIEUT, 771 IVHDEDIFITENDEHDNERUET,
diffs =207 71 NVORITEHEL £7,

sdiff =207 7 AN EMEE U THEEMICHERZH DU T,
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Gawk N r—YFTF AN 7 AN EBETEZ 0TI L% T,

R L’_‘:)l/ NIEEE
PBETF 4 AV RE:

0.4 SBU
47 MB

6.57.1. Gawnk A1 VA M=)l
FTEFARER T 7AUBA VA =N INENEDIZUET,

‘sed -i "slextras//' Makefile.in

Gawk %2 2V /8 I T B-DDHfE L T,

‘./configure - - prefix=/usr

Nwr—I%aV 84 V0 ET,

‘nake

AVIAINAEREZ T AN T BITIEA T 2EITLET,

‘nake check

N —=V% AV ARN=ILUET,

‘nake i nstall

BEBORFaAAV NSV AR=IVLET,

nkdir -v /usr/share/doc/gawk-5.0.1

cp -v doc/ {awkforai.txt,*.{eps, pdf,jpg}} /usr/share/doc/gawk-5.0.1

6.57.2. Gawk DIERK

AVAN=NTOT I A awk (gawk ~dDVY > 27), gawk, awk-5.0.1

AVARN=IVIA T filefuncs.so, fnmatch.so, fork.so, inplace.so, intdiv.so, ordchr. so,
readdir. so, readfile.so, revoutput.so, revtwoway.so, rwarray.so, time.so (§
AT Jusr/lib/gawk ¥4 L 27 NV R)

AYVAN=NTao L7 V: /usr/lib/gawk, /usr/libexec/awk, /usr/share/awk, /usr/share/doc/gawk-5.0.1

AR5 ER
awk gawk ~DY) V7,
gawk FTEANTTANERETEZ IO TS L, THIE avk D GNU £ VTV AV F— 3 VT,

gawk-5.0. 1 gawk ANDN—RVY V7,
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6.58. Findutils-4.7.0

Findutils N\ =Y 7 7 A IWVREZITD 7OV I LZ2BHELET, ZOTOTIAET V27 M)WV —%2FHIGH
WCHREBLUZY, T—AR—=ZADER, RF. MEZTVET, (F—ER—2IZ & 2RBIEFHIROMEIZ AN TP E
WBHENEDTTD, T—EAR—ANRFOEDIZEHFIN TV ARVGASIMEETEIRVERERY 9, )

BEE VO RIGRT 0.7 SBU
WET 4 AT K 57 MB

6.58.1. Findutils A4 A =)L
Findutils 23V /S Vg 57200 %H%E LU ET,

‘./configure --prefix=/usr --localstatedir=/var/lib/locate

configure A7 a v DEK:

--local statedir
locate F—&RXR—ADHfk% FHS 2V 754 7V AIZHT 5571 L2 ") [var/lib/locate IZEHL T,

Nwr—V% a4 VU 9,

‘ make ‘

AVIANFERET AN TR RLUFE2EITLET,

‘ make check ‘

chroot BIEDE & Tlx 2 DOF A b, sv-bug-54171.01d-03 & sv-bug-54171.new-03 ASLE L £9°.
Nr—I% A4V AN=ILUET,

‘make i nstall ‘

BLFS LARED /N r—Yodizid find 7075 A0 Ibin T4 L7 "VIFHEL TS I ERBREREDEHY £T,
ZOEHFOTOITILAEBREBITET,

mv/ -v /usr/bin/find /bin

sed -i 's|find:=${BINDIR}|find:=/bin|" /usr/bin/updatedb
6.58.2. Findutils DR
AVAN=NTOT I A find, locate, updatedb, xargs
AVAR=IT4 LT M) /var/lib/locate
LR 55t BR
find FBEINZZMIZERTE2 774 0VE, BEINEZTA LI MNIYY —ANLKREL T,
locate TT7ANZT—AR—=ZA%RE LT, BEINZXFIE2ELED, FRIIRBENSNX—VIZERTI2EDEHR
~UET,

updatedb  locate F—RNR—AZHHLET, ZHEITRTDIFTANVATFLAR2BBELEY, (MBIEGRLTIH
ENZVIEDIE, YUY MINTOVWEZITRTOI7ANTATLAZNGELET, ) TUTHREINZT7 71
N % T —AR—AIZEML 7,

xargs BEXNAEZITYRIIRUTTI7AINVEZDO—ER2ZFELUTCETLET,
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6.59. Groff-1.22.4

Groff S =Y T F AN UTEIETL 7077 A% ML X7,

RS YL R IR - 0.5 SBU
WET 4 AT K& 95 MB
6.59.1. Groff A4 VXA h—JL

Groff T 7 AV NOFAMKY 1 X %2R E T DBRELA PAGE 223U £7,

BETZHOPMYTY, TOMOI—Y—R5 PAGEEA L TLH2DNRROILE LNEEA,
fﬁ:yﬂ4w IO TEREINET,
LEHHEETY,

KEDA—HF—ThHNIE PAGE=l et ter
ZDT T A YA
[Ad] 720 Tletter] Y OffiL /et c/ papersize 771 IVIZTERET D Z

Groff 22V I)SA VT B0 L T,

‘ PAGE=<paper _si ze> ./configure --prefix=/usr

IO =Y TERATEIN REFTIR—-RMINTWERA,

Nwr—TJ% AV V0 ET,

‘make -j1

ZONITr—=IIZT ARAL—MEH Y EHA,
I Ir—V% A4 VARV LUET,

‘ make i nstall

6.59.2. Groff DK

AVAN=NTOT I A

AYVAN=INTo LT MV

1B 55 ER

addftinfo

afmtodit
chem

eqn

eqn2graph
gdiffmk
glilypond
gperl
gpinyin
grap2graph
grn

grodvi

groff

groffer
grog

addftinfo, afmtodit, chem, eqn, eqn2graph, gdiffmk, glilypond, gperl,
gpinyin, grap2graph, grn, grodvi, groff, groffer, grog, grolbp, grolj4,
gropdf, grops, grotty, hpftodit, indxbib, 1kbib, lookbib, mmroff, neqn,
nroff, pdfmom, pdfroff, pfbtops, pic, pic2graph, post-grohtml, preconv, pre-
grohtml, refer, roff2dvi, roff2html, roff2pdf, roff2ps, roff2text, roff2x,
soelim, tbl, tfmtodit, troff

/usr/lib/groff, /usr/share/doc/groff-1.22.4, /usr/share/groff

troff OT7 AV N7 7 A NBHFHAAAT groff YATFLAWNHATAIAMKZ T A M A RN) v 7 ERE
B‘Bimu 9,

groff & grops WRAHATLZ 74V N7 71 V& EKL £,
L% HEE R (chemical structure diagrams) 24T 572800 Groff YEtwH—,

troff DA TZ 7AIVHIZEHDAFNTWAHBRAZ T80 )L U T troff PERTXZav VR L
TEML 7,

troff @ EQN (BX) %, MOAAZ (crop Uiz) £ A—JVIZEHBUET,

groff, nroff, troff DA T 7AINZHKL T, TOEEEZEHEY—2 L LU THIUET,
lilypond EFECTEMPNAZY—FIa—Y v 7 (sheet music) % groff SFEIIEHLFT,
groff 7V 7ot wH—ThY groff 771D perl I— REMEITNET,

groff 7)) 7o wH—THhY groff 77 A INADOHEZERE Pinyin BIlZ{7 V£ T,
grap XA 777 L%, MUAAR (crop U7z) B Ry A A—=IIZEHL £7,
gremlin M%RT 7 7 ANV EWHETD/2DD groff 7V oy H—,
Tﬁ&)@i7j—7vb%$ﬁ¢ét@@gmﬁ‘F?%N—fmﬁaAo

groff XEBEY AT ALADEZODO 7O NIV R, Wik troff Y072 KL, EEINzT
NA ZEEG U ZRA N oy Y — ’é&ﬂ?@tﬂbi’é‘

groff 774X man R—T% X EX TTY iR FIZEKRUET,

AN T 74NV EGEARAAT, BIRIEIZIE groff IV RATVavoEnynErzfel s, I
YYRATVa VL -e. -man, -ne. -nm -nB. -p. -S DWVWTNNTTY, TLTTOA TV av
BEAFE groff vV RE2FRUET,
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grolbp

grolj4
gropdf
grops
grotty
hpftodit

indxbib

1kbib
lookbib

mmroff
neqn
nroff
pdfmom
pdfroff
pfbtops

pic

pic2graph
post-grohtml
preconv
pre-grohtml

refer

roff2dvi
roffZhtml
roff2pdf
roff2ps
roff2text
roff2x

soelim

tbl
tfmtodit
troff
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Canon CAPSL 1) > &— (LBP-4 F7zlk LBP-8 Y ) —ZADL—H—T) v &x—) 1233 groff R
AN=Ta T35 A,

HP LaserJet 4 ) Y& —ZxLTOD PCLS 74—~y h&H T2 groff RIAN—=TOTF A,
GNU troff o>Hif3% PDF IZ&#L £,

GNU troff ®Hif1% PostScript IZZ&#L £9,

GNU troff D%, B4 TI74 X —MDT /N1 AZHEU AT EBRL £,

HP D& T isbnz7 4 A RNY W I 7715 groff -Tlj4 av Y RIZTHHING 7 4
VNI T7AINEERL T,

BEINZT7 7AIVAILRIND SE ERT — X X—Z (bibliographic database) (ZXfL TO@5[ X
1 vF v A (inverted index) Z4EKL £3, Ik refer, lookbib, lkbib \o7zax Y KA
FALET,

BEEINZF—2HOTEELRT —ER—A2RE L., AU ZTRTOEREFRLET,

(fEHE A DR ThHIUE) EHET S —H iz 7oy T2 KR UT, EEAIINSEROF—T7—R%
BRE—FTRGAAABET, TUTREINZT7 7 A NVIZTORINDBEMT — X R—ANIZ, £D
F—U—RDBEENDINEDNERELET, F—TU—RPEEFN2ED0EEEHINITHILET, A
TS RBETINERYEREL £,

groff FHOBHATY 7ot wH—,

# % ASCII (American Standard Code for Information Interchange) JEXTHHL £7,

groff 2F|H LT nroff YV RE2TIal—rTB3AT7Y) T,

groff F# Zw/8—, mom ¥ 27 1IZ&2 77105 PDF 24U £7,

groff ZFAHULT pdf XFEZ7 71 IVEEKL £,

.pfb 74 —<v h® PostScript 742 % ASCII 74—<w MIEHL ET,

troff 721k TeX DAL 7 7 A NVHNIZHDAENZKDZ R %, troff F/2iF TeX MU TEZ I~
VROEARIZERL £7,

PIC XA T 7T L%, MYRAAE (crop Uk) 4 A—JIZEBUET,

GNU troff odHijy% HIML (2L £9,
ANTZ7ANDITY A—F 1 T % GNU troff EDIFZSEDIZEHEL T,

GNU troff oOHi 1% HIML (Z28#L £9°,

77 ANVHNEZGAAAT, TOA—2EEHIAEDUEY, ZZUGIAXEERY [ & .] TH
ENAT. BLUBIAXZED &S IS M2 RLAZIAY Y REeEKTS R & R2 THENA
7iE. IE—ONRELUEEA,

roff 774)% DVl 74—<v MIEHBLET,
roff 774)% HIML 74—~ MIZHBL T,
roff 774 )% POF 74—<w MIZHL XT,
roff 774)V%& ps 77 AIIIEHL £7,

roff 774NV TFANT 7AIVIZEBRLET,
roff 774N EMDT A —<w MIEBLZT,

AT 7 ANEGFEHAAT so 774N DEATRHEINTWDITE, WdINTHWDS 771
EFICEIHMZET,

troff AJI7 7 A IVNIZHDIA EF N2 RDFR % troff MU TEZ vy ROBRITEHML £7,
ax Y R groff -Tdvi 2ffioTT7 AV N7 71NV EEKRLET,

Unix @ troff av Y REEWHEMEMEZEFS 9, @EHIX groff vV REHWTARI Y Y RAVEE)
INFET, groff IV RiF, ) Tokwyy— KANTovyy—%, @YLMETHY AL T 3
VEDIFTERHLET,
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6.60. GRUB-2. 04

GRUB /8w 4 —l% GRand Unified Bootloader Z#2tL £ 9.

BEELE )L RIR - 0.8 SBU
BT 4 AT RE: 161 MB

6.60.1. GRUB 1 X h—JL
GRUB %2 a2V NNAINTB7-D%HE%E L T,

./ configure --prefix=/usr
--shindir=/sbin
--sysconfdir=/etc
--di sabl e- efi ermu
- -di sabl e-werr or

— - — —

configure 7 a v DEk

--di sabl e-werror

AATVavid, &HFD flex IZE>TEENRHAHINTE, U RZHRINIES201IESL £,
--di sabl e-efi enu

ZODATVaVIE LS IZe > TARBERBEERDT AN IO I L2V RLANVESIZLET,
Nwr—I% a2 IV U ET,

make

ZONITr—=IIZT AR —MEdH Y A,
I r—V% AV ARV LUET,

make i nstall
nv -v /etc/bash_conpl etion.d/grub /usr/share/bash-conpl etion/conpl etions

GRUB #ffio TV AT AD T — NEENZREXITD HIEIZDOWTIX 8.4. GRUB 2 WA= 7— N 70t AD#&EE] THIAL
TWET,

6.60.2. GRUB MDI&ERY

AVAN=NTOT T A 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

AYVAN=NToLZ NV /usr/lib/grub, /etc/grub.d, /usr/share/grub, /boot/grub (grub-install A #&
HEE) X D )
BB 55 ER
grub-bios-setup grub-install {294 2NN/ =T 0T 5 A,
grub-editenv 7w 2 (environment block) Z##RET DY —I,
grub-file FILE BRI NZZAA T THENE D hEFvILET,
grub-fstest T7ANYATLARIAN=2T NNV TG 5Y—),
grub-glue-efi ia32 LV and64 D EFI A A—IZMWELL Apple 74— Y M- THEALET,
grub-install FBELZRIA 72 GRUB 24 VA M—ILL T,
grub-kbdcomp xkb LA 77 h%& GRUB 2R CEX 2B RICETZ A7) T,
grub-machless Mac-style bless on HFS or HFS+ files
grub-menulst2cfg GRUB Legacy  menu.|st % GRUB 2 IZCHRHIND grub.cfg IZ&#HL X9,
grub-mkconfig GRUB DFZET7 71 NV EEHKL £7,
grub-mkimage GRUB 7 — 1 A—3 (bootable image) ZApKLU £9,
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grub-mklayout
grub-mknetdir
grub-mkpasswd-pbkdf?2
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

Linux From Scratch - Version 9. 1-systemd

GRUB OF —AHR—RL AT RNT77A4NEEKLET,

GRUB 1w hT—hF 4 L7 NYRAERKLET,

T—hAZa—IZTHHAT S, PBRKDF2 IZ X VS INANAT—REZEKL £T,
VAT LDINA%ZIN— N EOMXSAE U ET,

70w ¥—F 4 Z27% CDROM/DVD FHD GRUB D7 — A A=V ZEKL £,
ARV RTAUA A=V ERERLET,

GRUB T /NA ADNAZE M ST 2 ANN=T 07T A,

FEEINZNARTNA AT 2 731 AIEH %= MEE (probe) UET,
TIANMDT =M AZa—%FELET, ZAUIRIZT—NUERZTERZREDTT,
Apple Mac (2% U T Apple .disk label Z#ftL £7,

GRUB OFEAZ VY T MBI XiEEF v I LUET,
TIANRNDT—MAZa—%2FRELET,

grub-setup 242N —=TT 7 F A,

syslinux MBET 7 1)V % grub.cfg 74— MNMIZHL 7,

167



Linux From Scratch - Version 9. 1-systemd

6.61. Less—-551

Less N —YRTFAM 770V a—T7—2M4L 7,

BB YL KRR 0.1 SBU AT
WET 4 AT K 4.1 MB

6.61.1. Less DA VA M—JL
Less 22V INVTB-OD%EfRZ L FT,

‘./configure --prefix=/usr --sysconfdir=/etc

configure A7 a v DEK:

--sysconfdir=/etc
AT —=DIZE > THERIND T T I L0 Jetc TALVIZ MNIIIHIHRET 7AN%EBRTD LS ITHRLE
KR

Nwr—V% a4 VU 9,

‘ make ‘

ORI —VILTFANAL—NEhY FHA,
Nr—IJ%A4A VAR —=IVLUET,

‘make i nstall ‘

6.61.2. Less DI

AVAN=NTOT I A less, lessecho, lesskey
WER& 55 ER
less T7A NV a—T7 —F-F3R—IVvy—, ERINEZT7AINVOREBEEZRRLET, FTrbiZizArzo—Ib,

XK, BEIDTRET Y,

lessecho  Unix YATALED 7 7 A NZIZENT * 2 L\Wo/k A X NF (meta-characters) Z BT 2-OICNKHE
ERYET,

lesskey less IZBIDF—EHYYTEZ2RETDH/-OIZFHELET,

168



Linux From Scratch - Version 9. 1-systemd

6.62. Gzip-1.10

Gzip /87— 7 7 A )VOEM, R (BH) 21757077 L% ML 9,

BEE VO RIGRT 0.1 SBU
WET 4 AT K 20 MB

6.62.1. Gzip DA VA M—IL
Gzip 22V INTB-ODHEMREZ L FT,

‘./configure - - prefix=/usr

Nwr—I% a4V 0 E9,
‘ make

IVNRAINEERZ T AN DI N2 EITLUE,

‘nake check

LFS BTl help-version & zmore £\W5 2 DDF A MILHKU £9,
INIr—=I%A4VAM=IVUET,

‘ make i nstall

N—F 7 7ANIVATAEIIBELIARNS IOV S A2BEIITET,

\w-v/uHannp/Mn

6.62.2. Gzip DIERK

AYVAN=NTOT T A gunzip, gzexe, gzip, uncompress (gunzip AND/N— RV > 7), zcat, zcmp, zdiff,
zegrep, zfgrep, zforce, zgrep, zless, zmore, znew

iR 55 AR

gunzip gzip WXV EMEINAET 7 AN EBEL £T,

gzexe HEIfEERDET 7 7 A V2B L £9,

gzip Lempel-Ziv (LZ77) ARICEVIBEINAZT7 7 AV EEMUET,

uncompress EMEI N T 7 A IV EMEL £,

zcat gzip WX VEMINSZT7 74 IR TEEH AU T,

zemp gzip WX VEMEINAZT 7AWV LUT enp Z2FETL ET,

zdiff gzip WX VEMINAZT7 7 AL T diff 2FEFFLET,

zegrep gzip IZXVEMINSAZ T 7AWV UT egrep 2FETLET,

zfgrep gzip WL VEMINAZT 7AW LT fagrep #FETL X,

zforce FBEINZT7 7AIVD gzip IZXVEMINTWBRIEEIZ, MEMICIEREF gz 2650F3, 257
%52 LT gzip WHEDOEMEZITOBZVEIIZAY T, THUIT7 7 A IVIERIZE>TT 74 VA
HOLNTUESHAIEHTLIENTEET,

zgrep gzip RV EMINAZT 7 AWK U T grep #ETLET,

zless gzip XV EHEINAEZ T 7 AU T less #FEFLUET,

zmore gzip WX VEMEINEZT7 74T LT more #FETL 7,

Znew compress 74— NDEMET 7 1)V % gzip 7A=Y D7 7 A INVE LU THIEMUEYT, DFVY .Z

Mo gz NOEMEITOET,
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6.63. Zstd-1.4.4

Zstandard £IFV 7 NAA ADEMET NV T) ALDIZETHY, @IEHEEZEBRL £, o LHEEEMO ML —R
A7 & RIS D L e IS, mEA MR () W EFEHLU XY,

BEE VO RIGRT 0.7 SBU
WET 4 AT K 16 MB

6.63.1. Zstd 1 VA =)L
N r—I%aV VU ET,

‘ make
DNV —=IIZT ANAAL —MEdHY) FEA,
NN —I% A4V AN=IVUET,

‘ make prefix=/usr install

ARTAVIIATIVIRHEIRLES, FAEESAT7IVF /1ib IZBELES, Jusr/lib T4 L2 M)IZHD
.80 77 AINVIEHEKRT D2HERHY £,
rm-v /usr/lib/libzstd. a

m/ -v /fusr/lib/libzstd.so.* /lib
In -sfv ../../lib/$(readlink /usr/lib/libzstd.so) /usr/lib/libzstd.so

6.63.2. Zstd DIERY

AVARN=NTOT T A zstd, zstdcat (zstd ~DV > ), zstdgrep, zstdless, zstdmt (zstd ~AdDV >
27), unzstd (zstd ~DV > 27)
AVARN=NVIATIY: libzstd. so
WER& 55 ER
zstd ISTD FERIZ &) 7 7 A V% [EkE. sk (fEE) U E 9,

zstdgrep  ZSTD JEHE 7 7 1 I U T grep 2ET L £9,
zstdless  ZSTD JEMEZ 7 A KU T less 2EfT U 9,
libzstd ZSTD 7OV TV) ALZFHUAZAW T — R EME2EETLE 1T,
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6.64. IPRoute2-5.5.0

[PRoute2 /S r—id [PV4 N—ZADFARK E ZIXISH AR Y ST —Z§lfiZ475 7075 LAeRMEL £7,

B VOL RIR 0.2 SBU
MBET o AT RE: 14 MB

6.64.1. IPRoute2 A4 VA h—Jl

AN —IZTRE LT WS arpd B2 S Al LFS TIXHELY Hi7%\ Berkeley DB IZRfFLTCTWET, UL7-dio
T arpd 7OV SAFA VA=V UERA, 77U arpd 7AZ I AZHIGTE T4 L2 M) % nan R—IF1 VA
R=LXNTLEVET, ZhEA VA= LEBEVEDIZ, UFOIAT Y REEGFLET, arpd 7OV 5 L% 0%
&3 55413 BLFS 7w 7 ® http://www. linuxfromscratch. org/blfs/view/9. 1/server/databases. html#db (2RI N D
Berkeley DB DEEFIEIZHRE > T Z X0,

sed -i /ARPD/d Makefile
rm-fv man/ man8/ ar pd. 8

http://www. linuxfromscratch. org/blfs/view/9. 1/postlfs/iptables. html (ZHE LXK SE 2 DOEYa2a— )% I 2 TlE
PILRLBWZ L UET,

‘sw-i'ywmmtwﬁ tc/ Makefil e \

Nwr—I% a4V U9,

‘ make ‘

AN r —DIIEEN BT AN AL — NEH Y A,
I Ir—V%A4A VARV LUET,
‘ make DOCDI R=/ usr/share/ doc/iproute2-5.5.0 install ‘

6.64.2. IPRoute2 DIERK

AVAN=NTOT T A bridge, ctstat (Instat AdVY > 7), genl, ifcfg, ifstat, ip, Instat, nstat,
routef, routel, rtacct, rtmon, rtpr, rtstat (lnstat ANdVY > ), ss, tc
AYVAN=NT2LZ NV /etc/iproute2, /usr/lib/tc, /usr/share/doc/iproute2-5.5.0,
AR5 ER

bridge W NT7—2T7VwIEHZELET,

ctstat AT X ADORRI—FT1 VT 1,

genl WHZ netlink 2—F 4 V54 70y TV R,

ifcfg ip ANV RIZNTZYZINVAZY T NFw/8—, http://www. skbuff.net/iputils/ IZTIREINTNS
iputils /S —Y® arping 7027 5. ¢ rdisk 7075 4%2FAHAL X7,

ifstat A VA —T7z—ADHEHRERRLET, A1 VA =T —RAZE>TEZEINLZNTY hEPRINE
—3—‘0

ip FERDIZFEFEY 2 —IVT, HEEOBELZRD T,
ip link <7—_«/§ 2 > FTNA ADAT—RAAZZBBL, FHAT—ZAADEEZITVET,
ip addr X7 RV AL ZDEMEZZIBL, HTLWT RLADENM, &7 R AOHIREZTNET,
ip neighbor (ZB§#EN —4& — (neighbor) DE) B TXEMEEZ SR, BV — X —DIHEEN® H W E DDH|
BREITWVWET,
ip rule I3V —F« &R ¥— (routing policy) 22MBL. Z2FEE2ITVET,
ip route |3)V—F+« > ZF—7) (routing table) 2L, I—F+ > Z )N —)L (routing table rule) %
BELUET,
ip tunnel & IP ~> )L (IP tunnel) ®ZDEWH%22RL. 2EEZ2TVET,
ip maddr IZ¥ )NV FF ¥ A MY RL A (multicast address) FDEMEZSHBL., TEEZTVET,
ip mroute VI FF ¥ AR —F« % (nulticast routing) DI/}E. ZF. YKz TVFET,
ip monitor (7 /51 ADIRRE, 7 RL A, )b— N Z2MEGRNICERL £7,

Instat  Linux O3y N —Z7#EEHRE2ERELES. ZIHDOTO rtstat 7075 A% PHKICEER L2 X >
f:7OD 7‘5.1)«_(“7;—0
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nstat
routef
routel
rtacct
rtmon
rtpr
rtstat
SS

tc
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v MU= 8EERE KRR LU T,

ip route ®IAVIR—FV b, THEFN—FT4VITT—TNEI)VTLET,

ip route DAVKR—RV b, ZHUIN—T 4V ITT—TNDO—EE2FRRLUET,
/proc/net/rt_acct ONBE%EFRRLET,

NV—hERI—T VT 1 —,

ip -0 AV RIZEVHNINDEHNELZHAPTWRICEL X7,

N—=P AT =R ADEKRI—T A4V T 1 —,

netstat AY Y REFEU, 72774 TRERERRLUET,

NS 7w 2T 25 (Traffic Controlling Executable), Z#uik Q0S (Quality Of Service) & COS
(Class Of Service) 2FEHT 20V IALTY,

tc qdisc {ZF a2 —+a V7 HHI (queueing discipline) D/ EZITVE T,

tc class ¥ a—o VA A Y2 —1Y > (queueing discipline scheduling) ZED<K 7T ADHEE
fTOET,

te estimator |[Fxw MU —2770—%HEL Y £9,

te filter i&, Q0S/COS X7y hDT7 4 IAY vV IHEEEFTVET,

te policy (. Q0S/COS BV ¥V —DHEZITVET,
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6.65. Kbd-2.2.0

Kbd Nwr—Iik, ¥—F5—7) (key-table) 774N, IVV—=I TV, F—AFA—Ra—FTq1 VT 2EHLF
—é—o

BB YOIV R 0.1 SBU
WET 4 AT K 36 MB

6.65.1. Kbd D1 VX b—Jb

INw 7 ZAR_R—A (backspace) F¥—& 57U —h (delete) F—Iif Kbd Xwrr—YDF—<w THTIF—EUZEHICIT
BROTWETA, BATFONRYFIF 1386 ADF—< v FIZOWTZDOMEZMEL 7,

‘patch -Npl1 -i ../kbd-2.2.0-backspace- 1. patch

N F Y THIENNY P AR—AF—DXFI—RIF 127 5D, FYU—rF—i3k<HobNEzTAr—7a—Ra4E
eI elzh) 9,

AR T 5 A resizecons £FD man R—YEHIFHRELET, (BlEESFEELAW svgalib BT AE—RT 7
ANERMETED2DIZFHL T AZEDOTH Y, @k setfont A KRBV Y=Y A A2 EUYNZHELET, )

sed -i 's/\(RESI ZECONS PROGS=\)yes/\1no/g" configure
sed -i 's/resizecons.8 //' docs/man/ man8/ Makefile.in

Kbd 2 3281V B-0D%ERE LU ET,

‘PKGLCCNFIGLPATFh/tools/Iib/pkgconfig ./configure --prefix=/usr --disable-vlock

configure #F 7Y a v DEK:

--di sabl e-vl ock
ZOX TV avik viock =574V T4 =2 RLAVEDIZLET, TOI—FT 1 VUFs—IL PAM 51475
MWRHETTH, chroot BIBTIHFHETLI LTI EEA,

Nwr—V% a1V U 9,

‘nake

CILRHiRE T ANTEGAIUT2ETLET,

‘nake check

Nwrlr—V% AV ARN—=IUET,

‘nake i nstall

"ﬂ' %E%B
RIN—=VED LD BREZFEBIZSWT Kbd X r—YFELWF—vw T 249", 150-8859-5 = 11—
T4 VT CPI25]l F— vV T THhDEDL LTHFLNET, TOLOIARSEI—V—IXEHINZELVF—
SV TRAYVA—RUTHRETILEND Y £7,

MERLRFAAVRNES VAR =NV LET,

nkdir -v [ usr/ shar e/ doc/ kbd-2. 2.0
cp -R -v docs/doc/* [usr/share/doc/kbd-2.2.0

6.65.2. Kbd DIERK

AVAN=NTOT T A chvt, deallocvt, dumpkeys, fgconsole, getkeycodes, kbdinfo, kbd mode,
kbdrate, loadkeys, loadunimap, mapscrn, openvt, psfaddtable (psfxtable ~A®D
) > 7)), psfgettable (psfxtable A®MV > 7 ), psfstriptable (psfxtable ~®D
) > 727), psfxtable, setfont, setkeycodes, setleds, setmetamode, setvtrgb,
showconsolefont, showkey, unicode start, unicode stop

AVARN=IT4L 7K /usr/share/consolefonts, /usr/share/consoletrans, /usr/share/keymaps, /usr/
share/doc/kbd-2.2.0, /usr/share/unimaps
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18L& 55 BR
chvt
deallocvt
dumpkeys
fgconsole

getkeycodes

kbdinfo
kbd mode
kbdrate
loadkeys
loadunimap

mapscrn

openvt
psfaddtable
psfgettable

psfstriptable

psfxtable

setfont

setkeycodes

setleds
setmetamode

setvtrgb

showconsolefont

showkey

unicode start

unicode stop
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BERRINTOORAmEZ T ERET,
FKAEADOBRASERAOE Y LY TEBMKL £,

*—R— R&#5F— 7 ) (keyboard translation table) DEHRE XY T U ET,
T T4 TR R R RR L ET,

H—FINVDAF ¥y d—R-F—I2— R (scancode-to-keycode) YV ¥V FF—TINaHFKrL F
£

IV —)VREBICE U TOERERSE L £9.

F—AR—RE-RORREFLERELITVET,

F—A—RDOYYE—M#E (repeat rate) XEMERFH (delay rate) ZFEL £,

*—7FR— R&#57—7 ) (keyboard translation tables) 20— KU £9.
H—3IND1=a—R-7 x> (unicode-to-font) YW ¥V ¥F—7 )50 —RL FT,
MOTHOTBTITATY, ZHELI—VF—EROXFEIYYEV T T—=T)N%IVY) =)V RITAN—
W= RIS572DICFALET, BIETIE setfont ZFHL E9,

HUWBAEES R (virtual terminal; VI) ET70 7S A%2EBIL 9,

Unicode ¥ ¥ I3 7 X —57—T)V&avY =74+ MNMEMUET,

VY =74V Mo dIAENT Unicode F¥ I 7 X —F—TNEMHLET,

IV =)V 7%V Mo HbDIAD 57z Unicode ¥ ¥ 77X —FT—TN%HIBRL T,

AVY =T AV MHOAZI— RXFET—TIVERDRNET,

EGA (Enhanced Graphic Adapter) 7 # Y h* VGA (Video Graphics Array) 74 Y h2ZHL £
ER

H—2INDAF Yy I—R-F—IT— R (scancode-to-keycode) ¥w ¥ 7 F—7IDIEH% T—
RUEF, F—AF—REIZREF—DHIGEIFRHLET,

F—HR— K75 2% LED (Light Emitting Diode) ZZEL £7,
F—FR—RDAXF— (meta-key) BELXTEHL F7,
fRABEERTRTIZH LTIV —IVDHRT—IY TR EL T,
REZEINTWS EGA/NGA TV — VA2 )=V T4V hNaRRUET,
F—AR—REIZTHTIINAF—DAFyI—R, F—a— K, ASCII a—RZ2ERELFT,
F—AR—ReavY—I%E2I2=Zd2—-RE—RIZLET, F—IV 77 1H 150-8859-1 T
A—F 4 VI TEMPNTVREEIZOAINEZMHELET, Moy a—FT1 2V 708E IO
075 A0 NERIZELWVWEDIZARY FHA,

*—R—RrayV—IEI21=_d—RE—RMNSKELFT,
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Libpipeline /Sw/r—Yd $ 770w A0/, TI A V2 REPOHERNZIIES 710 77V 2 RZHEL 7,

BEE VO RIGRT 0.2 SBU
WET 4 AT K 9.2 MB

6.66.1. Libpipeline @14 A M—JL
Libpipeline 2 AV /81 IV 5-DH*E% LU £,

‘./configure - - prefix=/usr

Nwr—I% a4V 0 E9,

‘nake

CILREEREZ T ANT2GAEUT2IITLET,

‘nake check

Iy —V% A4V ARN=ILET,

‘ make i nstall

6.66.2. Libpipeline MD#ERK

AVAN=IVITATIY: libpipeline. so

1B 55 B

libpipeline ZDI4 750k 77OV AMDNS T5A V2 EBIBETZ-OIZHHINET,
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6.67. Make-4.3

Make 8w —Ulk. NSur—I8a AV VT 22007075 AEEEL £,

BEE VO RIGRT 0.5 SBU
WET 4 AT K 16 MB

6.67.1. Make A4 A M—JL
Make % V)81V B7-OD%EfHE L £,

‘./configure - - prefix=/usr

Nwr—I% a4V 0 E9,

‘ make ‘

FARNAAL —NOFEFOBIZIE, YER—FINTWS perl 774NN EZIIHEIN2RTBENHDY T, ZITIE
BEAMEZHOCTHETSAZZLICLEYT, AV SAIEREZTANTAIZIEMUTF2ETUET,

‘ make PERL5LI B=$PWD/ t est s/ check ‘

Iy —V% A4V ARN=ILET,

‘rrake i nstal l ‘

6.67.2. Make DI&ERK
AVARN=NTOTI A make
WiB& s BA
make SWAHF—YDMBREZIZGLT, FhE(@E) oy AT E 8830, winddavy REEFLED,
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6.68. Patch-2.7.6

Patch SwAr—I1F (8w F | 774NV E2EHTEZILIZEY. 774 IIVDIEE. £EFFD IOV L E2HL
3, XwF | 72740 diff Fars sz ERINET,

BEE VO RIGRT 0.2 SBU
WET 4 AT K 13 MB

6.68.1. Patch 1 A M—JL
Patch #2381 IV B5-0ODHfFE L 7,

‘./configure - - prefix=/usr ‘

Nwr—I% a8 VU ET,
‘nake ‘
AUNANWVKERZ T A NI BIZEU R 2ETUET,

‘nake check ‘

Nwrlr—I% A VANV UET,

‘nake i nstall ‘

6.68.2. Patch DIERK

AVAN=NTBTT A patch

W& 57 BA
patch NV F T 7AW THET 7 ANV EBELET, N\vFT77AIVLER diff IJv 2 RIZX > TEIERT#ZD
EWDFEHINTWDIEDTT, FTOLOBREBEVWENRTI 7AINIZHEHAT S Z & T patch 3Ny F2EHL -
T7ANVEERL ET,
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6.69. Man-DB-2.9.0

Man-DB /Sw A/ —id man R—YZHREULZDRRUZDTE70 75 02820 7,

B YL R - 0.5 SBU
WET 4 AT KR 40 MB

6.69.1. Man-DB 4 X b—JL
Man-DB % 2 Y /84 )V G 572 D%¥E% L ET,
sed -i '/find/s@usr@® init/systend/ man-db. service.in

./ configure --prefix=/usr \
--docdi r=/usr/share/ doc/ man-dbh-2. 9.0 \
--sysconfdir=/etc \
--di sabl e-setui d \
- - enabl e- cache- owner =hi n \
--W t h-browser =/ usr/bin/lynx \
--wi th-vgrind=/usr/bin/vgrind \

--W t h-grap=/usr/bin/grap

configure F 7 3 v DEK:

sed -i ’/find/s@/usr@@ init/systemd/man-db. service. in
ZhuE find 2—F 4 ) T4 —=IZRHUTN=—RI—=F 4 VI INTVENNAZLZELEd, ZHuk /bin 21V A
N—=NT2B2LLTVWENLTT,

--di sabl e-setuid
ZAlE man 07T LM man —H =L T setuid 2FEFLAEVESIZLET,

- - enabl e- cache- owner =bi n
VATLTA RBF Yy aT v A INVOFRAEI—Y —% bin LU ZT,

--with-..
ZD=ZDDA T aviET 7 AINVITHHTEZ 07 L4 2BELET, lynx ETFFARR—=ZAD Web 777 H—
T9, (BLFS TDOA Y AM—NFEEZSIHBUTZI, ) vgrind 7075 ALY —A% Groff O ANENIZEH
UEd, grap I& Groff XBEEIZBWTY I 72 MKT5-OIZFAHL£T, verind & grap I man R—Y %2 H3

PIITTHNEBREL) FFA, Il LFS % BLFS ZidEgEnEFtA. ©UFAULAZWEEIL LFS OS2 K
ZEBIIESTA VAR =L LT EX N,

Nwr—V% a4V U 9,

‘nake ‘

AVNAIVEERZ T ANTHITIEU T E2EITLUET,

‘nake check ‘

I Ir—=V% A4V ARV LUET,

‘nake i nstal l ‘

6.69.2. LFS BT 2 REUADYZ2TILR—D

PARIZ/ART &I fusr/share/man/ <l 1> B RIZA VA R=)LXND man R—=IY L ZDTYI—FT14 VT2 RrUET,
Man-DB % man R—IM UTF-8 TV A—F 4 VI ME S5 a2 FULRBMU £,

#£6.1. 8 ¥wh man R=YDF ¥ I3 74—V d1—FT4 VT

i (A—K) TYa—=F« |Sif (A—FK) TYaA—T+
V4 Va4

T —275E (da) 150-8859-1 o7 F7EE (hr) 150-8859-2

RAVEE (de) 1S0-8859-1 NV F ) —EE (hu) 1S0-8859-2

FigE (en) 150-8859-1 HAGE (ja) EUC-JP
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Sk (a—R) TYd—5+4 |SiE (I—NK) TYva—5+
v v

ANRA VEE (es) 1S0-8859-1 EZE (ko) EUC-KR
IARZ=TEE (et) [S0-8859-1 VD h7=7EE (1t) [S0-8859-13
T4 27 REE (fi) |1S0-8859-1 Z METEE (lv) 1S0-8859-13
72 v AGE (fr) 150-8859-1 </ R=7E (mk) 1S0-8859-5
TANT Y REE (ga) |1S0-8859-1 R—Z 2V REE (p) 150-8859-2
HVTTEE (gl) [S0-8859-1 IN—~ =73 (ro) [S0-8859-2
A4V RExYT7EE (id) |1S0-8859-1 Y7 EE (ru) KOI8-R
TA AT REE (is) |1S0-8859-1 AMNFTEE (sk) 150-8859-2
4 &Y T7EE (it) [S0-8859-1 AONRZTEE (sl) [S0-8859-2
JINy z—3E J—2 |1S0-8859-1 )7 Latin (sr@latin) [S0-8859-2
T—J) (Norwegian
Bokmal; nb)
5 AEE (nl) 1S0-8859-1 I TEE (sr) 1S0-8859-5
JINV z—E —— ) |150-8859-1 MV aEE (tr) 150-8859-9
22 (Norwegian
Nynorsk; nn)
J ) = —3E (no) 1S0-8859-1 V774 F5E (uk) K018-U
RV N HIVEE (pt) 150-8859-1 N ENFLEE (vi) TCYN5712-1
Az —F5viEE (sv) |1S0-8859-1 FEZE féi{Rk=Z (Simplified Chinese) |GBK

(zh CN)
NRF)NV—EE (be) CP1251 FEZE féi{fR=Z (Simplified Chinese), |GBK

v HAR—) (zh SG)
TNHY 7EE (bg) CP1251 d[EEZE B{kF (Traditional BIGHHKSCS

Chinese), #&HF#E (zh HK)
FxaEE (cs) [S0-8859-2 FEZE 2K (Traditional Chinese) |BIG5

(zh TW)
FYTTEE (el) 1S0-8859-7

"F el

FIZRINTOARNWEEEIC

B3 = a7 R=VFHR—-FINFEEA,

6.69.3. Man-DB D#ERK

AVAN=NLTOT T A

AVARN=NVIATIY:
AVARN=NVT4 LI M)

BB 5 AR
accessdb
apropos
catman
lexgrog
man
mandb

manpath

accessdb, apropos (whatis ~®V > %), catman, lexgrog, man, mandb, manpath,
whatis
libman. so, libmandb.so (\»§4E /usr/lib/man-db ¥« L2 MU N)

/usr/lib/man-db, /usr/libexec/man-db, /usr/share/doc/man-db-2.9.0

whatis T—AR—=ZADHAREZ XV TUTHARPTWIETHI LU X T,

whatis 7—AN—ZAZBREL T, BELAZXTFIEELY AT LI Y ROMBKHIAZ XKL T,
TA—=Y MEY=ZaT MRV LR, BHHLET,
HEINEZYZaTIWAR=TIZDNWT, —f7OY YY) — iz FRRL X7,
BEINEZYZ_aT IRV EBELTERRLET,

whatis F—&ZR—2% 4K, FHL T,

$MWMH®Wﬁ%ﬁrb$¢ 5L ($MANPATH A3z
BN THY BN A KRR U ET,

LEINTOVARWESIL) man. conf NOHREL 11—
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whatis whatis 7—AR—2%2HREL T, HEIN/ZF—U—R2E5LVATLIY Y ROKHHZERRL £,
l'i bman man (2% U COETHRHOYR— MEREZIRALL 7,
l'i bmandb man (Zxf U COETRDOY R — MEREZ 2L L £ 97,

180



Linux From Scratch - Version 9. 1-systemd

6.70. Tar-1,32

Tar N =Y 7 =14 770 75 LERELET,

BEE VO RIGRT 2.0 SBU
WET 4 AT K 45 VB

6.70.1. Tar DA VA M—JL
Tar 2 2V )T B7-DD%EfH%E L 7,

FORCE_UNSAFE_CONFI GURE=1 \
./configure --prefix=/usr \
- - bi ndi r=/bin

configure A7 a v DEK:

FORCE_UNSAFE_CONFI GURE=1
ZOX T avit, nknod IZXTEHTFARE root I—Y—IZTEFTTEEOIILET, —BIZZIDTAN%E root
I—HY—TEFTEIILIFERBEIEEINETN, ZZTREEIIZELVRUAEVATATTANTZEDTHS
72, A—=—N—S514 RFTH5TEXEIHY) A,

Nwr—V% a4 VU 9,

Mmm ‘

AVNAINFEREZ T ANTE2OIZLT2ETLUET, (B 3 SBU)
‘nake check ‘
N —I% A4 VA RN=IVUET,

make install
make -C doc install-htnml docdir=/usr/share/doc/tar-1.32

6.70.2. Tar DIEK

AVAN=NLTOT T A tar
AVARN=IVTA4 LT M) /usr/share/doc/tar-1. 32
W& & BA

tar  T—HA TDER. T—HATH6DT77ANVHE., T—Hh1 TONBF —ERXRRZ2ITVWET, T—Hh17&
tarball & MEENFE T,
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6.71. Texinfo-6.7

Texinfo /Sw/r—lE info R—=IA\DFAEE, BHE2ITO IO I LE2BHELET,

& VOL RIRT 0.7 SBU
MBET o AT RE: 116 MB

6.71.1. Texinfo A4 XA M=)l
Texinfo % 2V /S I)ITB-DDHEfHE L 7,

‘./configure --prefix=/usr --disable-static

configure /XT A — & —DEIk:

--disable-static
FOXESIZUTHIE U AZBESIZ Ny L)L configure A2V T hiE, RBAREL ATV a v ThderLTEE
3, UHALIODOATY 3 vik XSParagraph @ configure A2 ) T MIBWTCRHBINEST, FUT Jusr/lib/
texinfo WIZAZT 1Y 2754751 XSParagraph.a #4AKLANESIZHY T,

NwIr—%a3V VL ET,
‘ make ‘
DAVNLIVEERZ T AN TBITIEATEZHEITLUET,

‘ make check ‘

I Ir—=V% A4V ARV LUET,

‘make i nstall ‘

RERS TeX YATAZIETDIAVAR—F Y MNEEA VAN IV UET,
‘ make TEXMF=/usr/share/texnf install-tex ‘

make /8T A —& —DEkK:

TEXMF=/ usr/ shar e/ t exnf
Makefile Z#TdH2 TEXMF IZ TeX YV —DIL—hrF L7 M) EHRELET, ZHUIBEIZ TeX Rur—TV%k A
VARN=INTBEHOOHETT,

RFa2AY MY ATA Info ldk, AZa—HHO—E2H8MATFAN 7 7AIIRERLTOWEY, TD7 71X
fusr/share/info/dir ZdHYET, EBAIBLSEAD/INwIr—I0 Makefile &, BEIZA VA M= INTW3B info
R=V L DA Z D UHEZTHOBRNVIGENH D £9, /usr/share/info/dir OFERZLELTZAL, AFDO
SVREBEFLULTINEZEHALZT,

pushd /usr/share/info
rm-v dir
for f in *
do install-info $f dir 2>/dev/nul
done
popd
6.71.2. Texinfo DIERK
AVAN=NTOT I A info, install-info, makeinfo (texi2any ~®dD 1V > %), pdftexi2dvi, pod2texi,
texiZany, texi2dvi, texi2pdf, texindex
AVARN=IVIA T MiscXS. so, Parsetexi.so, XSParagraph.so (9T /usr/lib/texinfo ¥4 L 2 K~V
W)
AVAN=IVT4 LT N /usr/share/texinfo, /usr/lib/texinfo
LR 55 BR
info info R=VERBZEDIZFALES, Tk man R—IIZHTCWVESTH, BIZFHEATEZIY Y RS

AVHATTavEHHATLIZTOEDTIIRL, BZHLKIFE2HAELTWET, HlZI1E man bison
& info bison ZLELL TAHATL ZIW,
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info R=VZAVAR—=INUZET, info K774 NIIHIRIIEHELEHRL ET,

eI/~ Texinfo V—AT77A )% Info R—Y, FL—VFF AN, HIML 77 A VIZEHL £
£

X Texinfo RFa AV NZ77 ()% PDF (Portable Document Format) 7 7 o JZZ#L F
—a—o

Pod 74—<w h% Texinfo 74—~ NMIZHL 9,
Texinfo OV —=AT7 7 AN EMOIFXIER T A=Y MIZHL 7,

eI N/ Texinfo RFa AV NI 7AI%, TN AUKEUBROCEIRIAEER 7 7 1 VIZEHL £
—a—o

BEXN/ Texinfo RF¥Fa AV N7 71 )% PDF (Portable Document Format) 7 7 A JVIZZHaL %
—a—.o

Texinfo B[ 7 7 A NVOMOEZ 27V F T,
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6.72. Vim-8.2.0190

Vim S —IN3BHBETFANI T A — %ML 97,

HEE VL RIR 1.7 SBU
WET 4 AT K 202 MB

i Vim OREVY 7 v T

¥ U Emacs., Joe, Nano R MO TT ¢ & —% /20 EE1L http://www. linuxfromscratch. org/blfs/
view/9.1/postifs/editors.html IZRINDFEIZK>TA VA=)V LTLZXWN,

6.72.1. Vim A4 VA M=)l
TETTAIN vime DA VAR=IVINDETIAN T2 L7 )% Jetc WZEHLET,

‘ echo '#define SYS VIMRC FILE "/etc/vinmc"' >> src/feature.h ‘

Vim 2 I3V 84T 5-00%[Hz L £9,

‘./configure--prefix:/usr ‘

Nwr—V% a4 VU9,

‘ make ‘

IVNAINEERE T ANT 72012, nobody 2—H =Y —AV ) —IZEZIAATIDLIIZLET,

‘chown -Rv nobody . ‘

nobody Z—H%—IZLk)FANEHEFLUET,

‘su nobody -s /bin/bash -c "LANG=en_US. UTF-8 make -j 1 test" & vimtest.|og ‘

DT ARNAL—MIBEL DA F ) F—2ZimAEE EICHEAILUET, THIRIHAEEOREIZE > TXMEZ
FISEIULET, Zhz2BTDIZE. BIRTEIDICHEADZVAAS LML TRZ 7 7AIMICHEANTEEDIZLTLEX
W, TARNBEIITIIE. BT 77 A INVDBRBIZ "ALL DONE” L FRRINET,

N Ir—I% AV AN —=NVLUET,

make install

TV OI—H = vin TRAL vi 25 &S5 TT, vi 2 ANULTH vin BEGFIND L SIT, EfTEYV2—
WMZHTBY AR 2 ) 7 2R LU ET, ILITHEINAZHEICIED nan R=IADOY VKR w7 V7 E/EK
L&Y,

In -sv vim/usr/bin/vi

for L in /usr/share/man/{,*/}manl/vim1; do
In -sv vim1l $(dirnane $L)/vi.1

done

FTI7AINBNTIE Vimn D RFa AV MM fusr/share/vimIiIZA VYA RN —=NLINET, UFTOL BT VARY Y7V
VO ERERTSHI LT Jusr/share/doc/vim8.2.0190 AT VL ALTE RFaAYIBZBEBTEXBELDIZL., i
N —IWNEETE RFa AV NOBTEBEZIY £7°,

In -sv ../vimvinB2/doc /usr/share/doc/vim8.2.0190

LFS VAT AR UT X D4V RIVATAZLA VAN =ITEEE X DA VA M=IVD%ET Vin 2F1>/51)b
THRMBENHY T, Vim (ZI& GUI 2D Y X DT TITVNA VAR —ILINTNT FIOTHEETEXL40T
T, ZOEZEOFHEHIZOWTIE Vin O RFa AV e BLFS 7w 20 http://www. linuxfromscratch. org/blfs/view/9.
1/postlfs/vim. html IZ/RINTWVWS Vim OA VAN —IVEHHDOR—Y ZRBLTLEI W,
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6.72.2. Vim D&EE

FI7 A4 NT vin 1% Vi JEE#E— R (vi-incompatible mode) THEIL F4., MOTF X —%ffioTXHr1—
P2 o>TE, < ANEBRNEDIE ULNETA, BATROFREIZEITS hocompatible] (FEAH) X, Vi oFrLwv
REZFHTA I 2BRLUTWET, LU lcompatible) (H#t) E— RIZEHELZWEEIEX, ZOREZ 7 1TILVDE
JHICT T2 TBL I EABETY, ZOE—RFEEFMOBELEIMRADEDLRDIENS, FTHOIfToTEM
BIINERSBNEDENSTY, UFDITY RZ2FEFTLUT vim DREZ 7 ANV E2ARLET,

cat > /etc/vinrc << "EOF"
' Begin /etc/vinrc

' Ensure defaults are set before custom zing settings, not after
sour ce $VI MRUNTI ME/ def aul ts. vim
| et skip_defaults viml

set noconpati bl e
set backspace=2

set nouse=

synt ax on

if (&&erm== "xterm') || (& erm== "putty")
set background=dar k

endi f

' BEnd /etc/vinrc
ECF

set nocompatible $HELTHL L vi HPME— RTOIMEICHARTEHRLEEL RV T, (ZAXT 740
MIBS>TWET, ) TOREDGIRMNS no) OXFEIYDRIFIE, HED vi av > ROEMEL LY £9, set
backspace=2 ZHELTHL &, [FEBATENY I AR—AXF—IZIDMENTREBZV ET, A VTV MHHE
b, Ay REHRIIIEHNICHEAT—REZRY £9, syntax on NI A—Z—%FETHIE vin Dk
A Z4 K~ (syntax highlighting) BEEENERNICARY £, set nouse= %Z{EET S & chroot BRIEX D T — N EEilk
THo>TEVITAILEDTHFANERDEYIZRY 9, BEICHD if XX set background=dark #=FHEL 2%
BT FEDHALI 2V —4—EIZEWT vin PEFAEZH-THBLANVESIZTL2HODEDNDTY, TIal—
A—DBEROPNBOTH-72HBE1C, KVMEYRNT T NPEHTEFET,

ZOMIZFHTEZ ATV a iz onTi, MTFDaAY Y R2FTTZIETHAINDHHAEZZBL T EZI N,

‘vim-c ':options'

" /3‘5§E
Vim 234 VA M=)V § B AT 714 (spell files) &7 7 AN N TIFEBIINTDIEDZITTYT, HE

CTBEFEDANRN I 7 AINEA VA N—=IVTDBERE ftp://ftp.vim org/pub/vim/runtime/spell/ 6. KE

S TyaA—FT v 7It&kB *.spl Ty A, FATTare LT *.sug 77 AINVEXTO—KRU
TLEXY, ZTLTENLDT 7% [usr/share/vimvinB2/spell/ T4 L7 MVIZEFELTLEX
U,

AN T 7AIIVERHTSIZE lete/vime 77 AMZT, FIZIEATD & D BRFBENBEIZRY T,
set spelllang=en,ru
set spell

UL, ETIHALA RL ICTIREINTWDS README 77 A I)LEZRBLTLAX N,

6.72.3. Vim DR

AVAN=NTOT T A ex (vim A"V V7)), rview (vim ADY > 7)), rvim (vim ADY > 7), vi (vim
ADY V7)), view (vim ~ADVY V7)), vim, vindiff (vim AD1Y > ), vimtutor,
xxd
AVARN—=NVT4 LI M) /usr/share/vim
HEBE 5 BF
ex vim % ex E— RTCEHL FT,
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view OMRERREK, Yz IVFEETEY, YARY REFI I LIFTIERA,
vim OBRERER, Yz VIFEHTET, ARV REFTI LI TEEEA,
vim ADY V27,

vim % GHiAAAEHE— R (read-only mode) THEENL £7,

IT 18—,

vim [Z&Y), A—770IETD 2 DFEAIE 3 DOREFRKHICHEL., ZRERRL XY,

vim O —EIEL a7 Y RIZOWTHZ T NZET,

BEINEZT7TANVONEE 16#ERA Y T UTERLET, HOEMEITD LN TEL7720,

Ny FIZHFAINET,
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6.73. Systemd-244

systemd /8w —Vik, VAT LADERE), K, KT OHEEZITS TSI ARRILET,

HEE VL RIR 0.6 SBU
MET ¢ AT RE: 238 MB

6.73.1. systemd DA VA M—JL
xlstproc WAL TELEIRNTEDZELDIZ, YVRIVY ) VI RERLET,

‘In -sf /tools/bin/true /usr/bin/xsltproc

ZIZTIRER, BRIRO Util-Linux 24 YA R—=ILLTWEWED, VY ZEDTA4 TSV NHEYNIZEBE ESIZUE
—é—o

for file in /tools/lib/lib{blkid, munt, uuid}.so*; do
In -sf $file /usr/lib/
done

man X—YD#fiF% U T,
‘tar -xf ../systend- man- pages-244.tar. xz

chroot BIETIZEIL RTERWT AN 2HIFRL £9,

‘sed '177,%$ d' -i src/resol ve/ neson. build ‘
FI7 AN ED udev V=I5, RNERTIV—T render ZHIKEL £,
‘sed -i "s/GROUP="render", //' rules.d/ 50-udev-default.rules.in ‘

systemd = I VNI INVTB-ODHEfE L ET,

nkdir -p build
cd bui | d

PKG_CONFI G_PATH="/usr/1i b/ pkgconfi g:/tool s/lib/pkgconfig" \
LANG=en_US. UTF- 8
meson - - prefix=/usr
--sysconfdir=/etc
- -l ocal st at edi r =/ var
- Dbl ki d=t rue
- Dbui | dt ype=r el ease
- Ddef aul t - dnssec=no
-Dfi rst boot =f al se
-Dinstal | -tests=fal se
- Dknod- pat h=/ bi n/ knod
- Dl dconfi g=f al se
- Dnount - pat h=/ bi n/ nount
- Dr oot prefi x=
-Drootlibdir=/lib
-Dsplit-usr=true
- Dsul ogi n- pat h=/ sbi n/ sul ogi n
- Dsysuser s=f al se
- Dunmount - pat h=/ bi n/ unount
-Db_Ito=fal se
- Dr pnmacr osdi r =no

e e e e e e o e o o e m m — —m — — — —

meson A 7Y a vDEIk:

- D*- pat h=*
BAA Y FIF systemd WETFRHIBEL UTWBENAFVTH>T, FEA VAN INTVWARNED, HDW
& Z D pkeconfig 7 7 A IWWBIFAUIZT /tool s/lib/pkgconfig IZUDNRNWEDIZBILT, TDONRNA%EEL
i—a—o
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- Ddef aul t - dnssec=no
ARAA W F %, FEERMZ DNSSEC ¥ AR— 2 H#ERhic L £,

-Dfi r st boot =f al se
RAAwFIL, systend Y—E A%, YATALADHEMEEHE UTA VA=V ULARNESIZUET, LFS TIEIAN
TFEETITO 20, ZOBENKRERNNSTT,

-Dinstall -tests=fal se
RAAYFIXAVNRNAININEZT AN AL VAR =LAWL IZLET,

- Dl dconfig=fal se
RAAY FIL, VAT LREIRFIZ ldconfig 25795 L5 4 systemd 2= MIA VAR =NV LARVWEDIZLE
4, LFS OIS IV —ANGEYVHETTF A ARNI Pa—Ya it > TREAREDTHY ., LEEMEES LY F
T, HBUBETHIIAZAL Y FEZROTLSZIN,

- Droot *
INOEDAA Y FIFEBRTOTILARHETATIV %, V= =T Y aVB ROV 7T+ L7 M)IZA VA
N=IT2ZL2ERUET,

-Dsplit-usr=true
ARAA W FI&, /bin, /lib, /sbin OFFT 1 L Z MUM Jusr lEROR—YTF4 L7 NIV VR Y2
VI TRWEGETE systend PBEENIT 2 L1232 EDTT,

- Dsysuser s=f al se
ARAA Y FIE, VAT LELEWIHAIZ /etc/group 771V & [etc/passwd 77 IV EFHET D systemd ¥—V¥
AhA VANV UBNEDIZLET, ZOZDD7 7 A IVIARBEIZTHERIFETT,

- Dr pmmmacr osdi r =no
AKAA W FI% systemd IZBWTHHINS RPM v 270%2 A VA= ULAEVWESIZLUET, LFS TlX RPM 23
R—=HMLTWRWAZDHTT,

Nwr—I% a4 VU ET,

‘ LANG=en_US. UTF- 8 ni nj a ‘

Nwrlr—V% A VANV UET,

‘ LANG=en_US. UTF-8 ninja install ‘

REBRY VR IV VI &HIBRL £7,

‘rm—f [ usr/ bin/xsltproc ‘

systemd-journald (23U CHEL RS [etc/machine-id 77 1)V EERKL ET,

‘ syst emd- machi ne-i d- set up ‘

HARZR =Ty MG EREL £,

‘ systenct| preset-all ‘

systemd-networkd DT HRELIIE LD AY NT—TREZITHOTVDEYATLAIIEWT, MEIFKETDL LM
Do TVWEY—CAZEHIZLXT,

‘ systentt| disable systend-tinme-wait-sync. service ‘

Util-Linux 4 7 VADYVYRYY 2D V7 %2HIBRLUET,

rm-fv /usr/1ib/1ib{blkid,uuid,mount}. so* \
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6.73.2. systemd DGR

AVARN=NTOT T A bootctl, busctl, coredumpctl, halt (systemctl ADI VRV W 7)Y 7)),

AVARN=IIA T

AVAN=INVTAoLZ MV

kernel-install

hostnamectl, init, journalctl, kernel-install, localectl, loginctl,
machinectl, networkctl, portablectl, poweroff (systemctl "D VRY w7
v 77), reboot (systemctl ADTVHRYw Y V7)), resolveonf (resolvectl A~
DY VRYw 7Y 7)), resolvectl, runlevel (systemctl ADT VRV WY v
27), shutdown (systemctl ~ADTVKRYw 1) 7)), systemctl, systemd-analyze,
systemd-ask-password, systemd-cat, systemd-cgls, systemd-cgtop, systemd-
delta, systemd-detect-virt, systemd-escape, systemd-hwdb, systemd-idl128,
systemd-inhibit, systemd-machine-id-setup, systemd-mount, systemd-notify,
systemd-nspawn, systemd-path, systemd-resolve (resolvectl "D VR Y w7
v 7)), systemd-run, systemd-socket-activate, systemd-stdio-bridge, systemd-
tmpfiles, systemd-tty-ask-password-agent, systemd-umount (systemd-mount /~\(D
URY w2 Y v2), telinit (systemctl ADYVARY w212 27), timedatectl,
udevadm

libnss myhostname. so. 2, libnss mymachines.so.2, libnss resolve. so. 2,

libnss systemd. so.2, libsystemd.so, libsystemd-shared-244.so (/lib/systemd
F+4 L2 MUK, libudev.so

/etc/binfmt.d, /etc/init.d, /etc/kernel, /etc/modules-load.d, /etc/
sysctl.d, /etc/systemd, /etc/tmpfiles.d, /etc/udev, /etc/xdg/systemd, /
lib/systemd, /lib/udev, /usr/include/systemd, /usr/lib/binfmt.d, /usr/lib/
kernel, /usr/lib/modules-load.d, /usr/lib/sysctl.d, /usr/lib/systemd, /usr/
lib/tmpfiles.d, /usr/share/doc/systemd-244, /usr/share/factory, /usr/share/
systemd, /var/lib/systemd, /var/log/journal

LR 5t ER

bootctl T7—AU TR T = 2=V Y —DHRTCHNEZHERL £,

busctl D-Bus ONAZEMT D 72DICHNET,

coredumpctl systemd journal £V a7y Xy TaEHHELET,

halt i@l shutdown (124> ay -h #2207 CHEIFLUES, ~ZFZUEIZT VLR
WIS 0 THEGEEREET, I—FVIIHUTYATLDOEILEZERL &
T, VATLAMEIEULAZZ X Ivar/logiwnp 77 A IVICEERINET,

hostnamect! VATLADRA NGB I UOEEERERHERALUARL T,

init H—=FNBN— R =7 LT 2B I NI BHIDO T O ATH Y,
ZOBOBEEUHZ W, FET TAINIGLEZTRTO TN Taow Az
Ebbi—d—o

journalctl Systemd DY ¥ —FIVORNKZIHERL £7,

71— J)% initramfs £ A—I% /boot T4 L7 MV U TEM. YKL
7,

localect] VATFABT =R F—R—RL AT U MNRERMALEEL 9,

loginctl Systemd DA V32— vy —DWREEZTERUHIMIL 9,

machinect! Systemd DRI V& 3V FF =&k~ *—Y ¥ — (Container
Registration Manager) DIRFEZMERLUHIML 3,

networkctl systemd-netword S5 R X2 32w NT—2 V) V7 DIRREZEHEZR (introspect)
LET,

portablectl O—HNYATLAIZBOTHR=ZTNY = ADTEAYF, TEAYFETNE
EDS

poweroff =2 WVIZH U TV AT LMMEILZFRL, AV a2 -8 —DEFRZ%EL L
9, (haltzi)

reboot A—FWZH U TV AT LAHEHZHERLU £, (halt3if)

resolvconf systemd-resolved (2923 DNS H—NN— RAA4 VEHEZZEHFLU T,

resolvect! 2V NI —IZERRY 2 =Yy — IR UCHIHa~Y Y R2EELET, HD

WL RAA >4, IPv4, IPv6 7 RL A, DNS L a— R»H—E AR LML
7,
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runlevel

shutdown

systemctl
systemd-analyze

systemd-ask-password

systemd-cat

systemd-cgls
systemd-cgtop
systemd-delta
systemd-detect-virt
systemd-escape
systemd-hwdb
systemd-id128
systemd-inhibit
systemd-machine-id-setup
systemd-mount
systemd-notify

systemd-nspawn

systemd-path

systemd-resolve

systemd-run

systemd-socket-activate

systemd-tmpfiles

systemd-umount

systemd-tty-ask-password-agent

telinit
timedatect!

udevadm

| i bsystend
I'i budev

Linux From Scratch - Version 9. 1-systemd

BRREZTOERIDOT VLRIV ERRUET, BHOT VLUK [varl
run/utnmp 7 7 1IVIZEEINE T,

FTRTOTOXRALTARTOOT A VA=Y —~AD@HE2 TR >/ LT, YA
FARLERITEIELET,

Systemd Y AT AT —VEAIF =Yy —DIREIZOWTHEZRLUHIEL £3,
BAEDY AT ARENZEWT, BEUENN T A — Y AZRELET,

A Y RIAVNOHEEINZERMXEHNT, YATFTLANAT—RPa1—
H—DONA TV —A%MR LU £7,

Journal 1z L T 7ot 2 STDOUT & STDERR %2 {E L 3,

BEXNA Linux 3> hO—I)LZI)L—7 (control group) DPEfE % FHIRMIZ
H#RUET,

B EffoO—H) Linuxk 3> ha—J)LZ)L—7 (control group) % F*E/R
L. CPU, XEY, T4 A21/0B—ROWTIZEDRL X,

letc TALIZ MNVIZHBIBET7ANERELZYVEBELAZYDLUEST, Z0O
HETT7AINIE Tusr TALZ MIVIZHDTIANIEZREEA—N—F1 KL
7,

A LERE COFET2RE L £,

systemd =Y NG TCOXFIAT —T %270 E7,

N—R =7 F—4~R—2Z (hwdb) ZEHL £9,

1d128 XF¥=HElUERLET,

VAT AMEIE, Kk, T RO 22475 7075 MR FETLUET,
VATFAL VAN IR VDR T A ADICRHEHLEST, 0
<Y VIDIE fete/machine-id 774 WVHIZHBZEDNSL, 1 VA b—)VIF
I VA MIERINET,
RIA4TDO—HHIIY TV N, HD2VIE—KNEREHEIYY Y N &2i75Y =)L T
£

init YVAFAIKRNUTCAT—XALENIREL - 2@8MT5T—E VAT
DI NBFALET,

R RAE2EM 3 Y 77— (light-weight namepspace container) (ZHWT I
IV RX 0S OFEFICHWOLNET,

VAT AN AR A=Y =22 MEL £,

RAA V%, IPV4A & IPv6 7 RL A, DNSYUY—AL 31— R, ¥ —VE 2D
R % N FE T,

—Mif 7% Lservice =w hX .scope L=w hEAERBLIOEEL, TDIE
EAYY REFEITLUET,

Iy NTFENAL ADEREFEAN>TaRrrYay Rz T /o 22833
V=LY,

tnpfiles.d T4 LZ MVICTHREINAZZET 7 IVONRIZEDNT, T
VRSV 72 7 AINEEDEBEIRE TV ET,
SUVMRLAVNETUSYTUVYMNUET,

RELHEH>TWD Systemd D/NAT— REFRRO—EE2FR UM 7,
init AvY RIZHLTIT VLRV EMIZTENEERLUET,
VATAIOW I TOREEMRLUEEL T,
N2 udev %Y —)b, udevd F—E VDI, Udev F—HXR—AF—
R DOFRME, uevent DEIMH, uevent D5ET F TOREE. udev FHEDT A M, 5
ETNA AZKT D uevent DOEE), LWo/2l 2 E2TVWET,

FEe2b systemd A—F 4 VT4 T71477),
Udev TNNA ABHRIZT 7L ATEEHDDITA4 TS5,
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6.74. D-Bus-1.12.16

D-Bus lZAY L —INAVATATHY, 7TV r—yavhbftioy TV r—a v A0@E2E5 12175 Hik%
LU EF, D-Bus IV ATALAT—FEY WAL "HZBN—RO 7 TN AMNEIMINELE” » "T) vE—
Fa—NEHINELE” Lo ARVN) PO ya—P -tk yvavysyr—ty (A—¥ -7V r—v 3
VT RELR—RHRIPC) BNHY FET, FEAVE—INALE, BRI LD AV —IREZEOT L — AT —
ZEIZENVRINET, ZREFZOoOT7 V=Y a VT (AVE—INATFT—FVENITIZ) HEBETLAH
WZRAINET,

BEELE )L RIR - 0.2 SBU
WBET o AT RE: 18 MB

6.74.1. D-Bus A4 VXA h—)L
D-Bus % I3 /51 LY B D0W% LT,

./ configure --prefix=/usr
--sysconfdir=/etc
--l ocal st at edi r=/var
--disable-static
- - di sabl e- doxygen- docs
- - di sabl e- xnl - docs
--docdi r=/usr/share/ doc/ dbus-1.12. 16 \
--wi t h-consol e-aut h-di r=/run/ consol e

— — - — — —

configure #F 7Y a v DEK:

--w t h-consol e-aut h-di r=/run/ consol e
ConsoleKit ® auth T4 L7 M) 2$8EL 7,

Nwr—I%aV 84 V0 ET,

make

KNI =D T ARNAAL =" 23HD ET, 7ZEUEFTBE2OI2E LFS IZIFEENTHAERNW Sy r—Y%2 0D
ML UEd, FTAPNDEFHEIZODWTIE http://www. linuxfromscratch. org/blfs/view/9. 1/general/dbus. html
WRINTVET,

Nlr—IJ%A4A VANV LUET,
make i nstall
HEESATSVIE Iib ABELET, ZAuzkY Jusr/lib iZdd .so 771 NVEHERLET,

m/ -v /usr/lib/libdbus-1.s0.* /lib
In -sfv ../../lib/$(readlink /usr/lib/libdbus-1.s0) /usr/lib/libdbus-1.so

SURIY Y VI EEBRLUET, D-Bus & systemd AFE—D machine-id 77 ANV ERHETETLLDI1255/20
T,

‘In -sfv /etc/machine-id /var/lib/dbus

6.74.2. D-Bus DIEK

AVARN=NTOT T A dbus-cleanup-sockets, dbus-daemon, dbus-launch, dbus-monitor, dbus-run-
session, dbus-send, dbus-test-tool, dbus-update-activation-environment, dbus-
uuidgen

AVARN=ITIAL T libdbus-1. {a, so}

AYVAN=NTaoLZ NV /etc/dbus-1, /usr/include/dbus-1.0, /usr/lib/dbus-1.0, /usr/share/dbus-1, /
usr/share/doc/dbus-1.12.16, /var/lib/dbus

BEB& s A
dbus-cleanup-sockets T4 LI MYVHNIZIDEINZY Y b2 2 ) 7 ULET,
dbus-daemon D-Bus AW E—IYNATF—FE Y,
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dbus-launch
dbus-monitor

dbus-run-session

dbus-send

dbus-test-tool
dbus-update-activation-environment
dbus-uuidgen

l'i bdbus-1
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YWV AZY) T wH 5 dbus-daemon ZEEL F 9,

D-Bus AWt —YNAZBUAVE—VREZEHL XTI,

YT I)VAZ Y SRS dbus-daemon DY T a VINAA VAR Y A% EE)
LET, TLTEORYyYa ilTHREIN -0 I 6% EHLET,
D-Bus AWVt —INAIIAY Y —TIU%RED T,

D-Bus D5 A b &4 %Y —ITT,

D-Bus Dty ¥ a v —C AU THEINIEELMEZFHL T,

a=—2 1D 24U £9,

D-Bus XYt —INALDiEFE1TD APl B ZE ML £9,
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6.75. Procps-ng-3.3.15

Procps-ng S r—J 3 Tav AR EZTDS T A REL £,

BB YOIV RIGRT 0.1 SBU
WMET ¢ AT RE: 17 MB

6.75.1. Procps-ng A1 A h—JL
procps-ng & IV XA I T5-OD%(H%E L £9,

./ configure --prefix=/usr \
--exec-prefix= \
--libdir=/usr/lib \
- -docdi r =/ usr/ shar e/ doc/ procps-ng-3. 3. 15 \
--disable-static \
--di sabl e- kil | \
--W th-systend

configure A7 a v DEKk

- - di sabl e- ki |
ARALYFE kill AV REELVRLAVWEDIZLEY, Zoaxy Ri& Util-linux /Sy 7 —=I02TA Y A h—
VINET,

Nwr—V% a4 VU9,

make

LFS IZBWTTARNAAS — N2 EITTDIFEDDBENBETT, tty TN AZFHALRNAZ D) T MH1ID%EHK
T5-0, Ihz2BRANATEZ 2120, ZoMizE 2 DOFAMNERBIELES, TANAALA—DN2EFTTE2OIZLLTD
av Y REFEFLET,

sed -i -r 's|(pmap_initname)\\\$|\1|"' testsuite/pmap.test/pmap. exp
sed -i '/set tty/d testsuite/pkill.test/pkill.exp

rmtestsuite/ pgrep.test/pgrep. exp

make check

WNIr—I%A4AVARN—=NVLUET,

make i nstall

lust YT Y FINTOVERWGETEHERIA T VMNMIIND LD, TNODOPRET LI N 2BHIEE
KR

mv -v /usr/lib/libprocps.so.* /lib
In -sfv ../../lib/$(readlink /usr/lib/libprocps.so) /usr/lib/libprocps.so

6.75.2. Procps-ng DFERK

A VA N=NTOT I A free, pgrep, pidof, pkill, pmap, ps, pwdx, slabtop, sysctl, tload, top,
uptime, vmstat, w, watch

AVARN=IVIA T libprocps. so

AVARN=IT4L 7K /usr/include/proc, /usr/share/doc/procps—ng-3.3.15
W& 55 BA

free WELAEY, AUV TAER)DONGIZEWNT, AE)DOMHE, RMIEHEZFRLUET,

pgrep TOX ADLE R EDEMEIZEY o AR HARET,

pidof BEIXINA-7a7 540 PID 2FRUET,

pkill IOt 2ZDLHAREDEMEIZEY T 2 LTI T FIVEEEL £,

pmap BeEXh70A0A®) Y T2HFRUET,

ps HEETFHhO 7O 2% —EFRRLUET,
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pwdx
slabtop
sysctl
tload
top

uptime

vmstat

w

watch

I'i bprocps
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TAY ANEFINTVWE ALY T L2 M) 2RRLET,
DTIVEALDIH—FINVDAT TH ¥y a (slab cache) [E#RZFEMIZRLU £,

VAT LBEHFIC I —RIVBRERBIEL £,

VAT LADEMEYS (load average) =27 Z 7{LUTHRREL FT,

CPU 2L VEZHALTWE 7O AD—E2KXRLET, ZHUIV TIEA LIZTOvy S —0BERR
ZREREBRUET,

VAT LAOKEIRN., OV vya—Y - YATLAMEY (load average) ZFRrU X9,

RAEAEY OMEHERAEZRLUET, TITR7TOLA, A®Y, R=YVF 7w s A (Input/
Output; 10), ~Zw 7. CPU RN Z R KL £7,

EQL—HF =0TV LTNT, EInb, TLTHWON60TA Y LTSN ERRUET,

BEINAZIVY RERVIBUFEITLEY, TUTTOHNMEROEHEO—EHE D ZRRUET, HIH
RV ORBEE LB IZEDEL D IIEDLLI N MR T LI ENTETET,

AN —=IDIFEAEDTTOT T LADFIHL T DB EREL T,
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6.76. Util-Llinux-2.35.1

Util-linux ST —VR@3 X EFXERA—To VT 07028 _UEST., T7ANTVATA, IV =), )N—
Favay, =NV AvE—VYREERIFES>1—FT14VFT12TI,

BRIV RIS - 1.1 SBU
WET 4 AT K& 289 MB
6.76.1. FHS AV 7S 4 7 RIEHR

FHS Tif adjtime 771 I)VOEESfE LT letc 74 L2 M) TIEZA< /var/lib/hwelock 7+ L2 MU %
RUTWEY, hwclock 7RV I ANNFATET AL M) R EFTHERLET,

\nkdir -pv /var/lib/ hwel ock

6.76.2. Util-linux A4 A M=)l
PIRTIZER L T Ay vy Ry 2D v 7 2 HIR L £ 9,

‘rn1-vf [usr/include/{bl kid,!librmunt, uui d}

Util-linux 2 38T 50D L £7,

./ configure ADJTI ME_PATH=/var/li b/ hwcl ock/adjtine \
--docdi r=/usr/share/doc/util-linux-2.35.1 \
- -di sabl e-chfn-chsh \

--di sabl e-10ogin

- - di sabl e- nol ogi n
--di sabl e-su
--disable-setpriv

- - di sabl e-runuser

- - di sabl e- pyl i brount
--disable-static

-- Wi t hout - pyt hon

— - - - - —

--disable & --without OFA 7> a3 ik, LFS TIRBEDZWNSYr—  HEWNMIMUD /ISy r —I DA VA N —IVIZ
SO TREEL B SNV —IJIZRH U THIINDZEER2K LET,

Nwr—I% a4 VU E9,

‘ make

BB S root A—HF—PISMIT, UFOESITTAMAL—NEFETLET,

®
=

rwtl = iUTzhx4 N2FETTIE, YVATAIERELZ RIFTZ DV ET, TAMA

— NEFEFTBE2DI21F. H—F3I)A T3> CONFIG SCSI DEBUG ASHREBIEIZCTHMTHY ., PDOEY a—
wtbeWF3MTDEHM@@Uiﬁ%w H—=FWVITHHAAA TS T— N TCEXEHA, F/HTAN
ZEEIZEMT 2121 BLFS TOEENNY r—YDA VAN —IVERBREIZRY EFT, TAMNDPIBETHDAR
5, LFS YAFAL%ZER UK, BRELAZVATAIITUTNEZEITLUET,

bash tests/run.sh --srcdir=$PWD --buil ddi r =$PWD

chown -Rv nobody .
su nobody -s /bin/bash -c "PATH=$PATH nake -k check"

Ny —V% A4V ARN=ILET,

make install
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6.76.3. Util-linux DR

A VAN=NTTOT T A

A VA
A VA

1B 55 BR
addpart
agetty
blkdiscard
blkid
blkzone
blockdev
cal
cfdisk
chepu
chmem
choom
chrt

col

colert

colrm
column
ctrlaltdel
delpart
dmesg
eject
fallocate
fdformat
fdisk
fincore
findfs

findmnt

flock
fsck

N—=NVo14 75V
N=NVTa2 L2 N):

addpart, agetty, blkdiscard, blkid, blkzone, blockdev, cal, cfdisk, chcpu,
chmem, choom, chrt, col, colcrt, colrm, column, ctrlaltdel, delpart, dmesg,
eject, fallocate, fdformat, fdisk, fincore, findfs, findmnt, flock, fsck,
fsck. cramfs, fsck.minix, fsfreeze, fstrim, getopt, hexdump, hwclock, 1386,
ionice, ipcmk, ipcrm, ipcs, isosize, kill, last, lastb (last ~dDV v

27), ldattach, linux32, linux64, logger, look, losetup, Isblk, lscpu,

Isipc, lslocks, lslogins, lsmem, Isns, mcookie, mesg, mkfs, mkfs.bfs,

mkfs. cramfs, mkfs.minix, mkswap, more, mount, mountpoint, namei, nsenter,
partx, pivot _root, prlimit, raw, readprofile, rename, renice, resizepart,
rev, rfkill, rtcwake, script, scriptreplay, setarch, setsid, setterm,

sfdisk, sulogin, swaplabel, swapoff (swapon ~®M1 > %), swapon, switch root,
taskset, ul, umount, uname26, unshare, utmpdump, uuidd, uuidgen, uuidparse,
wall, wdctl, whereis, wipefs, x86 64, zramctl

libblkid.so, libfdisk.so, libmount.so, libsmartcols.so, libuuid. so
/usr/include/blkid, /usr/include/libfdisk, /usr/include/libmount, /usr/
include/libsmartcols, /usr/include/uuid, /usr/share/doc/util-linux-2.35.1, /
var/lib/hwclock

Linux 7= IZHUTH LW SA=F 7 ¥ a VOIEREZEML 7,

tty R— b2V TOZA VEDOANEZZIIMITES, ZTUT login 707 I L% EEL ET,
TNAALEDYR I ZR—%2 B REET,

TOv TN ADENEE RO TERRTZ2ODIY VY RIAvaA—FT1 VT A,
BEINAZTAY ZTFNAL AZH N TY =V I Y REEFLUET,

AV RIAUDLTOY T TFNA AD ioctl OEPHLZTFVET,
RNV VR —%FKRLUET,

REINZT NS ADN—F 4> avT—TIVEHELET,

CPU ODREEEHL T,

ARV ERELET,

00M-killer A7 %#F/RUAEL £,

D7 NEAA LATOv A0 EEL 7,

Witk4F (reverse line feeds) ZE KX F9,

MEREDS AR B IEER D 72512 nroff OHEEERMNSEREX (overstriking) thfT (half-lines)
EMYBREET,

REINEZATLZWMDREET,

REINEZT 7 AINVONEEZEE T LEEL T,

N—=RVEY NEARZY TRV EY MEFD 2O Ctri+AltiDel F—MHFHEOBEZHTL £,
Linux A=) UTNN—=FT 4 ¥ a VDBHIBRINT VD0 E I M EHERL £9,
N=FNDT = A=V XV TLET,

DA—NTNVWAT T4V NUET,

77 AND OO E FHFEH) ST T,

Jav—F54 ZA7D/EL ) (low-level) 74— Y M Z2{TWVET,
BEINEZTNA ADNN—F 1> ayT—TVaHELET,
AEYATHIZHD 7 7 AIERDOR—I B EF]RET,

T7AINY AT AT B 5 ~)V £ /~1% UUID (Universally Unique Identifier) 2ffioC7 7 ALY
AT LERBLET,

libmount 4 7o VN4 5IY Y RIAVA(VX—7—A, mountinfo, fstab, mtab D&% 7 7+
MR U TOMERZ T NET,

TyANAvIZERAELTCAY I UAZEEFIY Y REZETUET,
T7ANYATLADF Y 7270, BEIZGUTEBEEZITVET,
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fsck. cramfs

fsck.minix

fsfreeze
fstrim
getopt
hexdump

hwclock

1386
ionice
ipcmk
ipcrm
ipcs
isosize
kill
last

lastb
ldattach
linux32
linux64
logger
look
losetup
Isblk

Iscpu
Isipc
Islocks
Islogins
I smem
Isns
mcookie
mesg
mkf's

mkfs. bf's
mkfs. cramfs
mkfs.minix
mkswap

more

mount

mountpoint
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BEINAETNA AED Cranfs 77 A VY AT LI U T—EMW#HE (consistency check) {7\ F
‘é_o

BEINETINA AED Minix 7274 NVY AT AU T—EMW#E (consistency check) #47W\F
—3—-0

H—F I K5 A N—HIfIZH 1> D FIFREEZE/FITHAW ioct]l 1204 B8l v =707 5 A,
SOV RNINZTTAIVYATALIZT, FIHSHh T AW T Oy 7 2L 9,
FREXINZARY RIA VDA T a vVl EHTLET,

BEINZ7 710 % 16EREXRF ZITMoisEIN2EXTE T UET,

VATLADN—RY T AW I kHEAMOLVBRELEZYLUEST, ZON—RUzT7o7avZiEV7
W2 AL 1) w27 (Real-Time Clock; RTC) F/~i% BIOS (Basic Input-Output System) Z7 1w 7 & ¥
XN 9,

setarch "NDOY VY HRYw o) V7,

TOTINTE /0 ATV a— NI I3 AL ATV a—)VBRERISEZIEHRTELET,
XFXFEL IPC VY —ARERLET,

& XN/~ IPC (Inter-Process Communication) VY — AZHIFRL £,

IPC DAT—R AN RZRAEL £,

1509660 7 7 A WY AT LDV XKL ET,

TOXx AR U TV T FNEEELET,

A—-Y—DRFOOT(Y (77T OfEEFRALEY., Zhik /var/log/iwnp 771D
BOYMNLFARTVEEDTY, FEVATALAT—b, Yvyy AUV, TV LVNLVOEFROERE
R~RUET,

074 NZRBU-E#REZERLUET, Zhik /var/logl/ btnp IZEEINTVET,

) 7OVER (serial line) 12U CHIFRMIAI (line discipline) 2V YT,

setarch ANDOY Vi HRYw )7,

setarch "DV HRYw ) V7,

BELZAYY—VRYATLAQTIZHAOLET,

BEINZXFHITHESTE2RRUET,

N—TFF )31 Z (loop device) DLE L KM AEITNFET,

;Dvﬁ?ﬂ42@¢NT\%éwﬁﬁﬁﬁmt%QQ%ﬁé‘K%%@$5@%ﬁﬁgﬁﬁﬁbi
CPU 7—F T 7 F ¥ —DERERRLFT,

VAT AIHBHEINTVWDS IPC BEREDIBHRE R R LU ET,
O—NNVDYATLAAY 7% —ERRLUET,

A—H— TI—T YATALT AV Y MOEHRE ERRLUET,
TVTAVREBIZHDFIHATRER AT fip % —BFRRUET,

#izEE —EHRR U X9,

xauth D7D Yv 77y F— (1288 bD TV X LBI6GERE) 24K U 7,
BAEDOI—Y—DHERIZHN U T, MOI—Y DAYy —VRETEDINEI nEHIBLET,
;N;x;u774wyx%b%%ﬁbi¢o(ﬁ%@h—ﬁ?{l&ﬂ—%4yayuﬁbfﬁwi
SCO (Santa Cruz Operations) @ bfs 77 ANV AT LEZERMRL FT,

cramfs 77 ANV AT AZERKL 9,

Minix 77 ANV AT LEERL £T,

BEINZTNA AEE 7 70IVvEAT Y g e LTl £9,

TEFRANE I HEDZTRRTD TN R—TOT T A,

T7ANVY AT LYY —HNOREDT A L7 MV %, EINLZTNAALEDT 7 A4V AT LITE Y
MTET,

TALVIZMIMIYI Y RRA Y NTHENEI P E2Fv I LET,

197



namei
nsenter
partx
pivot_root
prlimit

raw
readprofile
rename
renice
resizepart
rev

rkfill
rtcwake
script
scriptreplay

setarch

setsid
setterm
sfdisk

sulogin

swaplabel
swapoff

swapon

switch root
tailf

taskset

ul

umount
uname26
unshare
utmpdump
uuidd

uuidgen

uuidparse

wall

wdctl
whereis
wipefs
x86_64

zramctl
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BEINEZNANFHETLZYVYRI Y I v 72 RKRUET,

7ot 204 HERIC T TR S 0T U ET,

H—=2IWZHUT, TA AT B —=T 42 aVIMFET L0, MEBEDIELETINEEAET,
BEXINZTTANVATLZ, BUIEO 7O A/ TLE2H U= 77V Y AT AZUET,
T ANFHTEY Y — ADRMEZ G2 IFHRELFET,

Linux @ raw ¥ ¥ 77X —F N A% 70V 7 FNA ANV RUET,
H—=FNDTO7 74 TEREGAAAET,

BEINEZTTANOLIELEERL £7,

EHHO IO ADBREEETLET,

Linux #—2 IR LUTNN=74¥a>vD) YA Xx2HERUET,
FREINZT 7 A INVHDITON V% ANBEAET,

DA 7 VAT ADEHL, BN ETS Y — )b,

fREXINZEHRAEZTOR, YATLEZA)—TIRELTLIE—RE2HEELET,

Ay Y3y ETOHIFEROEL (typescript) 24U £7,

XA I V7IEHR (timing information) ZFHL T, HAOMEOEL (typescript) ZHAEL FT,

FLWTO Yo ABEIZT, RRINDT—FT 7 F v —%2LFLFET, FLEETIIT
(personality flag) DFEELITVET,

FLnky Y a v CREXIN-TOT I L0 EETLUET,

IADEMEEZHEL 7,

TAAIN=F 4 avsr—TNVEHELET,

root —Y¥—ToOrA VETVWET, BEFIX init DEHFHTIEDT., YATLINY V) a1—
Y—E— RTEBTIRIHHAINET,

ATy TR UUID & SRV EEHL £,
R=IVTELFATYEVTIZRHUTCOE TN AEZ 7 7 ANV EERZLET,

R=IVTEFIFATYE Y TIZFHAUTHNE TN AERIET7 7 ANV EAENIUES,  E-BEMA
XINTVWETNAAEHIF 77V —EFRRLUET,

WMOT77ANYATAZ, XUV MYV =D —hEUTEELXT,

D777 ANVOEFREZEHUET, OV 774 NVOBEBROIVTRERIN, BT 77 A IIIH-IZEX
AADTHOND L FREHLUET,

Jot Ad CPU B (affinity) 2RREAIGHEL T,

P OERIZT, VYA —AIAT X TR, TAT =TV =0V A% AW NESCRICE#mT 5 7200
T4V —,

VATADT7ANI I =T 7 A NV AT AZYML T,
setarch "DV VY HRYw oY V7,
EALDOH/FEMEITER DL ERIIT IO I LA FEITUET,
HBEINEZDTA YT 7ANVORNEESN)PTVERNTERRL T,

WID 4 77 VNS HAINET—FY, FRZERICEDOS WID 2, 22U TC—EEL2MEERL
THERLUET,

v UUID 24U F9, ERIND UUID (F448R, ARSI TS UUID &IxELY, HihY
AT ATCEBRERFEIZDODESDTELI=Z—2BEDTT,

A== BHAF 2T 22D aA—T 1) T4 —,

77 ANVDNE, HDWVET 7 AN NTREMEAD PO ANINNE R, BUER AV LTS E
I—HY -0k EIZERRUET,

N—RD =7 ® watchdog A7 —X A% FRrUET,

BEINAZIYY ROEFEYa—)b, V—A, man X—YDYH%FRRLUET,
TT7ANYATADY T =F v —% T ArbHEL £,

setarch ANDY Y R)w 7Y V7,

zram (compressed ram disk) T34 AZHHL UEIHIT D270 75 A,
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l'i bbl ki d TNA ZDFHR N — 27 ¥V O 24T WEILV—F V2R E L £9,

l'i bf di sk NeT 42 ayT—TNEHETINHL—F V27U £7,

| i brount TOY I TFNAADIY DY M7y MIETMML—F V2 82480 £9,

libsmartcols % 75 —JER (tabular form) 12 & % i 1% G320 —F v 2824 L £,

l'i buuid O—NINY AT LANZTIZBLT T 7 AINE AT M UT, —BEMWESMEHE X 23800+ %

T DML —F V2R 9,
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6.77. E2fsprogs-1.45.5

E2fsprogs Nwh —Jld ext2 77 ANV ATALAZE D I—FT VT2 2L 3., ZHIXAERIZ ext 3, ext4
Sk —F VYT T AN AT AL H— b LET,

BEE YL RIS - 1.6 SBU
WET 4 AT KR 108 MB

6.77.1. E2fsprogs A4 VA M—)L
E2fsprogs Sw/rr—V%, V—AT4 L2 MNIWIZH T T4 L7 MY 2ESTEIRTEZIERHERINTHET,

nkdir -v build
cd build

E2fsprogs # a8 50D L X7,

../configure --prefix=/usr
--bindir=/bin
--with-root-prefix=
--enabl e-el f-shli bs
--di sabl e-1i bbl ki d
--di sabl e-1i buui d
- - di sabl e- uui dd
- - di sabl e-fsck

— — - - - - —

BIEAH Y configure A 7Y 3 v DEE:

--with-root-prefix="" and --bindir=/bin
e2fsck RO T T T A%, MOTEELREDTY, HIXIE /usr TALZ NIRRT Y MINTWVARVETH >
TH, THOVHOTOT7 I AIFELRITNERY A, TO5E /lib T2V 2 MU% Isbin T4 LZ M)
BENPNDEZREEDTT, HLIDOATVavVDRENRLo-6, TOT LM fust T4 L7 MVIZA VA M=)
INTULEVET,

--enabl e-el f-shlibs
ZOA T avid, KN r—YHNDOTO TS ANFHTLIEET A 75 2AEKL 9,

--di sabl e-*
ZOATTaviklibuuid 2477, libblkid 21472V, uuidd 7—EY, fsck v/ 8=z nFns L
REFTA VA= LENEDIZUET, Ihbik Util-Linux S r—Ji2&k>T, FOVBEHOEDIA VA N—
NVEINTVWET,

Nwr—I%a3V ) VU ET,

‘nake ‘
AV SAIVEERZ T ANTDITIEATZ2EFLUET,

‘nake check ‘

E2fsprogs (ZTITHONDET A RDHFIZIE 256 MB OAXAEVE[D B TE2ZITHIEORHY ET, ZOREZMHHRTIBZLET
D RAM BB WEGE IR, TORAT Y THEBBRHHATRETH D Z L 2R L T ZIW, AT FHEs 04k & G511k
DWTIE 2.5, T77A4NVVATLADERK] & 2.7 THLWS—=F4>arvdv v b 22BLTLZIWN,

I Ir—=V% A VARV LUET,

‘nake i nstall ‘

ARATAVITATITVNDEZIRAEAREL UET, NIRRT NY TV VRIVERY RS 2OICBEL R &
KR

\chnnd -v u+w /usr/lib/{libcomerr,|libe2p,|ibext2fs,|ibss}.a \

AN —Ii% gzip EREI Nz info 774NV EA VA N=IVUETH, LEWLR dir ZEHLUETA, FTITUU
TDax Y RiIZkY gzip 77 A NVEMELZET dir 7710 )VEFEHRLET,

gunzip -v /usr/share/info/libext2fs.info.gz
install-info --dir-file=/usr/share/info/dir /usr/share/info/libext2fs.info
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RBEZSL, LFROIAY Y RE2ETFUTEMDRFaAYRNESA VANV LUET,

makei nfo -0

doc/comerr.info ../lib/et/comerr.texinfo

install -v -nm644 doc/comerr.info /usr/share/info
install-info --dir-file=/usr/share/info/dir /usr/share/info/comerr.info

6.77.2. E2fsprogs DFERK

AVAN=NTOT I A

A VA
YA

WER& 55 ER
badblocks
chattr

compile et
debugfs
dumpe?2fs

e2freefrag
e2fsck

e2image
e2label
eZ2mmpstatus
e2scrub
e2scrub all

e2undo

edcrypt
eddefrag
filefrag
fsck. ext2
fsck. ext3
fsck. ext4
logsave
Isattr

mk cmds

mke2f's

mkfs. ext2
mkfs. ext3
mkfs. extd
mklost+found

=S54 7351
M= T1 L7 KD

badblocks, chattr, compile et, debugfs, dumpeZfs,e2freefrag, e2fsck, eZimage,
e2label, eZmmpstatus, e2scrub, e2scrub _all, e2undo, edcrypt, eddefrag,
filefrag, fsck.ext2, fsck.ext3, fsck.ext4, logsave, lsattr, mk cmds, mke2fs,
mkfs.ext2, mkfs.ext3, mkfs.ext4, mklost+found, resize2fs, tune2fs

libcom err.so, libe2p.so, libext2fs.so, libss.so

/usr/include/e2p, /usr/include/et, /usr/include/ext2fs, /usr/include/ss, /
usr/lib/e2fsprogs, /usr/share/et, /usr/share/ss

FNA A BEIETAAZ)N—F 4> 3Y) ORB7OY 7 5BELUET,

ext2 77 ANV ATALALED 7 7AIIVENEZEEFLET, ext2 Z77AINVYATLADIY ¥ —F 1) UV IThK
Th? ext3 77 ANV ATLIIBEVWTELHZITNET,

TI—F7—TNav (I —, ZHELI—aA—RZ{HL AV LI D—E%, comerr 175V %
fATS ( V—AI—REUTEHTZEDTT,

T7ANYATLAT NNy H—, Zhik ext2 77 ANV ATLOREEZHELALETLILMNTEZE
ER
BEINETNAALIZHZ T 7AINVYATAIZONT, A=N=7 0w 0iERs 70y 72 70—
DOEHERRLUET,

TV —=AR=ADT 5T AV MEHREFRLET,

ext2 774NV ATLY ext3 V7AWV ATLARF v I L, BBERELBEEEZITFO ZENTIZE
ER

ext2 77 ANV ATLADEERT—R%E 7 71 IIEEFELET,
BEINEZTNAAEIZHD ext2 77 ANVATLAD I NNV ERRELZZIEHELZT,

extd 77 ANV ATFLD MP AF—XA%2F v 27 LT,

UV RINT WD ext[234] 77 ANV AT LAONEEZF v I ULET,

XUV RINTWS ext[234] 77 ANVATLADITTI—%2F v I LUET,

FNA A FIZH D ext2/extd/extd 77 ANV AT AD undo BV 2 HEFLUET,
T 5 ADLBEIZ S L 2B undo 2{THO I TIX T,

extd 77 ANV AT LD S —FT 1V T 1 —,

extd 77 ANV AT AW T AV IA VDT II7TaTT A,

FEED 7 7ANMBEDESIZT 77 7L TS nERRELET,
TI7ANNTIE ext2 77A4NVYATLRF v I UET, Zhid e2fsck ADN— R VI TT,
TIANKTIE ext3 77 ANV ATLAEF Y7 LET, ZHIE e2fsck ADN—=RKRY VI TT,
TI7ANVKNTIE extd 77 ANVVATLAZTF Y7 LET, IHiE e2fsck ADN—R) VI TT,
AV Y ROEHFERZO 77 7 VITRFEL £,

ext2 77 ANV ATALED 7 7 A IVENE —ERRUET,

AXY RZEANNVT A —VD—E%, Y TVATLTATZY) libss #FHTS ( V—AI2—K
EUTEMTZEDTT,

FBEINZT NS ALIZ ext2 774NV Y AT A, F2id ext3 77 ANV AT LAZERL ET,
TIANRTIX ext2 77 AMINWVYATLAEERLET, UL mke2fs ADN—KR1) VI TT,
TI7ANETIE ext3 77 AINVY AT L%ERLET, ZHUE nke2fs ADN—RVY VI TT,
TI7ANDNTIE extd 77AINVY AT LRAERLET, UL nke2fs ADN—KRVY VI TT,

ext2 774NV AT A EIZ lost+found T4 L Z MY ZMEHRLET, ZHEZEDOTFo LI MY RIZ
HOMUDTA A7 7O 7 2E)YTTHL I LT e2fsck Iy R ZBBI T ET,

Z i e2fsprogs
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resize2fs
tune2fs
[ibcomerr
i be2p

l'i bext2fs

i bss
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ext2 77 ANV AT AREEE-IIMENT 2 7-OIZHHL £,
ext2 77 ANV AT A EICTHBARERY AT LAINT A—Z— %LU £7,

@ e T s —RRIV—F 2,

dumpe2fs, chattr, lsattr O I Y RBFHEL £7,

I—H—LRVDOTOTITAN ext2 77 ANV AT AEZEEARELTE3EODN—F 28t £

—3_0
debugfs I~ RMBFMEL ET,
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6.78. TNy T URILICDWT

TaTILXI74TI7VDELIE, TIANITETNAY IV VRV EEDTIAV A VINTVET, (gee D -g
AT aVHRHNONTVET, ) TAYHEREEODTIVSANINAETOTSIARTA TIV)IE, TN TR A
EVT7 RVABRBIRTE LI TR, WHIL—F VU OLHOLMEH D I ENTEET,

ULNUZDOWV TN\ JERIE, 707750714 T77VD7 74N A AWl KEKLET, UFIZTNA\v T
VRN EDDEEDOHERL ET,

FNY T VRV EEAR bash DFEFT7 7 AV 1200 KB

TN Y VRV EE R bash DEF77 ). 480 KB

TN TV VRNV EEA Glibe & GCC OBEZ 7 J) (/1ib & [fusr/lib): 87 MB
FNY TRV EEERY Glibe & GCC DREE 7 7 A )L 16MB

FIFHG2a 814 5= C 477 VDENMIE>T, ERING T 7 ANVDOY A ZZRBY 9, TRV ITYUR
VEZE, HE2VIREZ VYA X2 L 256, TOEE 205 EDEVTHY £,

TRII 8T NV ITT2—YF—3Z5%<EHY A, TNV IV VRVEHIRTNET « 27 BRI i
BTEET, RETRTOTILARIATIINET NV IV VRLVERMYRS (strip §2) HiEERLUET,

6.79. BEDAKNY v T

ARECTOEEETOMEDI NIFMERTY, HRI—V AT TIv—TIILL, TV 508E2 71\ I925L5%
HNAZ2LBNDTHNE, FITT7 7 AN TATIVIEENE TNV TV VRV EHRLTEHMOERA, £5Th
iE 90 MB £ DY 1 XY EKSD ZENTEEY, ATV I TELRLB>THERLLAVXTTY,

PTRIZRT IV Y RIFEBEAREDTT, ZZUAHNDD) I EBEIZEEVRTWOT, L UESHZANETDIE VAT
LAEFAARREIZLUTLUENE T, LMo T strip IV Y RZEFTTIHC, HIFHOD LFS YATLDNY I T T%
WMoThB ZeaBEOLET,

EFTETATTVDNLK DN DVWTT NV TV VRIVERDED RN T 7 AIIVEEKRLET, 07Ny ZEHRE B
Y 35Dk BLFS 12H1F5 valgrind £7/21% gdb OFEBT A N2 EHETL2DIIHETHENSTT,

save lib="1d-2.31.s0 libc-2.31.s0 |ibpthread-2.31.so |ibthread _db-1.0.so"
cd /lib

for LIBin $save_lib; do
obj copy --only-keep-debug $LI B $LI B. dbg
strip --strip-unneeded $LIB
obj copy - - add- gnu- debugl i nk=$LI B. dbg $LI B
done

save_usrlib="1ibquadmat h. so.0.0.0 |ibstdc++.so0.6.0.27
libitmso.1.0.0 |ibatomc.so.1.2. 0"

cd /usr/lib

for LIB in $save usrlib; do
obj copy --only-keep-debug $LI B $LI B. dbg
strip --strip-unneeded $LI B
obj copy - - add- gnu- debugl i nk=$LI B. dbg $LI B
done

unset LIB save |ib save usrlib

ARV TR EGFTIENTIE,. ARV TUELIEUTWDREFTT 7 AR EITH TRV L &2 FoMERL T2
Wy,

exec /tool s/ bin/bash
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PRICEDEGNAS FURITA TS5V L2 A NIy TUET,

/tools/bin/find /fusr/lib -type f -name \*.a \
-exec /tools/bin/strip --strip-debug {} ';'

/tools/bin/find /lib /usr/lib -type f \( -nane \*.so* -a ! -nane \*dbg \) \
-exec /tools/bin/strip --strip-unneeded {} ';'

/tool s/bin/find /{bin,sbin} /usr/{bin,sbin,|ibexec} -type f \
-exec /tools/bin/strip --strip-all {} ';'

T7ANT A=Y MWRBTIRNT 7AINVPNL OEELERRINE TN, EHLTHVETA, ZOZHIE, W
HMUETTANMNEGTEY 2a—NVTIREBELS AV TN I 7ANTHBII L E2RLUTVET,

6.80. {THIYEL
TANZBUTHERINZAERT 7 A IVEZHIFRL £,
‘rm-rf [tpl*

ZNFEFTADTW/Z chroot IENSWOZAKITH T, #7274 chroot IV RIZEDAVELET, L%
chroot BBIZEIZ ABIZIE. ZZTHWS chroot av Y REHVWTWS Z2IZLET,

| ogout

chroot "$LFS' /usr/bin/env -i \
HOVE=/ r oot TERME" $TERM' \
PS1='(lIfs chroot) \u:\w$ ' \
PATH=/ bi n: /usr/ bi n:/sbin:/usr/sbin \
/ bi n/ bash --1o0gin

F2FETTEDE /tools T4 LI NUDBEIRBRBELZNNSLTT, TINS /tools T4 L7 M) BR—fES T L
BOYIBRLUTEHNERT A,

" GE%B
/tools T4 L Z MY ZHIBTIZE, W—ILFz—2DOTFANMIFHNTW Tel, Expect, DejaGNU & HifRd
5ZLIIBVET, BAINLODTOTILZHAVDEREL, HEIVSAIVEAS VA N—IVETD BRERHY
¥4, BLES 7w 272 CZEOFEEZHHL TWBDOT http://www. linuxfromscratch. org/blfs/ &ML TL
I,

R —=FIN T 7 AN AT LE, FENZEY., HDEWVIX) T—RMNIEV Ty MUAEEIE chroot BEEE
ZADHIZENOGDRY T Y RINTWE I 2R LT ZIN, ZTOEEFIEIF6.2.2. [/dev DTV N ER)
b1 £6.2.3. REA—FN T 7 ANV ATLADOIY TV ] THALTHET,

INFETONRYTr—II RIZT, BT AN (regressoin tests) Z2EBHGTA372DIZER LU TWAERARZRTF AW S5A
TSR 5FE->TWET, T binutils, bzip2, e2fsprogs, flex, libtool, zlib BHESNAE DT,
HLURERSTIZEVHEHIRL £,

rm-f /usr/lib/lib{bfd, opcodes}.a

rm-f /usr/lib/libbz2. a

rm-f /usr/lib/lib{comerr,e2p, ext2fs,ss}.a
rm-f fusr/lib/libltdl.a

rm-f /Jusr/lib/libfl.a

rm-f /fusr/lib/libz.a

F7z Jusr/lib ¥« L2 bV & Jusr/libexec T+« L2 MVIZIE, HEERTD . la THDE 774NN ONA VA M—
Vxnxd, Zhld "libtool 7—HA4 7”7 TZ7A4NENDIEDTHY ., linux YATAIZE>TIFEHEAETY, T
ULCZORFIZBWTAEIZZRZEDIE 1 28I FHA, HIRTIGEIITFE2ETLET,

find /fusr/lib /usr/libexec -nane \*.la -del ete

libtool 77—+ 77 714 I DT DOEMIE BLES OffF "About Libtool Archive (.la) files” Z&BHL T EFX
"
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BIE VAT LKRE
7.1, [FL®IC

KRETIEVATAZRET 7AINE systend y—E AZOWTHHELES, FFRIEIAYNT—VOBTIIHEL 25—
MR E T 74V T,
7.2. TR IY N T —27 DFGE ]
7.2.3. TARANKDBE]
7.2.4. T/etc/hosts 77 A IVDE ]
RIZTNA A% WEYNIFRET D 72D FIFEIZODWTHIAL £7,
7.3. [TNAZELEY 2= IVOFNIDNT |
7.4, T3 ZADEH
TUTYATLAZOw 7 F—H—RLA4T7 U NTY,
7.5. [YAT A0 I DHE)
7.6. [Linux T2V —)LDHE ]
FA—Y -0 TOHHHHIND A2 ) TRPBET 71DV THNE T,
7.7. T AT AT —)VDHRE )
7.8. [/etc/inputre 7 7 1 VDK ]
%12 systemd OBRETT,
7.10. TSystemd DFFH &L HE]

1.2, £RIGERY NT—J DERE

ARENIAY BT =2 = R2RETILEIIDAEEEZTO>TOIEXT,

7.2.1. RYNT—DA V=D —RADEBET 71

systemd 1ZNN—=Y a3y 209 5, 2V NI —TE&RERITH T —E Y systemd-networkd ZEMT DL DI2HD U~
ZDT—FEVNEAKZIY N =T R EZITVET, XI5IIN=Tay 213 5k, DNS ZRifERZ FEEMIZ /etcl
resolv.conf 774 IZE>TITFoTW/2EDD systemd-resolved IZEDVITDEDEBEINTVWET, WIhoOFr—
EVETIAIRNTESER>TVET,

systemd-networkd (& & systemd-resolved) IZXF25E 7 7 1 V& /usr/lib/systemd/ network 7+ L2 kY
F7/21% /etc/systemd/ network 7+ L7 NVIZ@EE E9, /usr/lib/systend/ network 7+ L7 MV IZdhDHE
7740k E Jetc/systemd/ network F4 L2 MNVIZHBBET 7 ANOAENBLEINEST, JET 71U .
link, .netdev, .network D=FME»LHY 3, INS5DFHAPHEHNIZOWVTIE nan _— systend-1ink(5),
syst end- net dev(5), systend-network(5) &L T ZIW,

7.2.1.1. X2y NID—0F 1 2ADHE

@ Udev 1%, Y AT LAOYHRMZEMIZES 2 enp2s]l BRED LD BEMEIY NI =IO H—RA VR —T T —AIT
HO)BTET, A VETZ—ALPOPNLBNVESEIL, YATLAREIESIZ ip link 2EF U0 THERL T ZAI W,

VATAIBWT, R S IUsU3xY N =IO A4 VR =T =A%, FNTNIZ 1 DTHLH2OM3@EE T,
ZIWEEBEROA VA —T 2 — 240, /XY eth) EXNFET, FAMBEROGEIE wifi0d ® wlan0 & \Wo7/-4
BIAHWSONET,

IV IRNT—=I A VR =T 2= AL E/RKEBD LR, HAXITA ALY T2, IFIZRT 3 @)D HERD
DET,

udev OF 7 AN KMEY Y —IZ8d 2 .link 774 IVETAZ UTCHEMIZLET,

In -s /dev/null /etc/systend/ network/99-default.link

205



Linux From Scratch - Version 9. 1-systemd

A VR —T T — AT B4H7E UT “internet0”, ”dmz0”, ”lan0” & \W\Wo @G AF—AZHAOTEDES, 2
NEFTFHIZIE Jete/systemd/network/ S« L2 hVIZ .link 77 A IV EAERKRL, BRELRA VA —T T — AN UTAE
W RzE, 2FV XV ROMEATF—LE2EDET, FHIRIEATFTDESIZUET,
cat > /etc/systend/ network/10-ether0.|ink << "ECF"

[ Mat ch]

# Change the MAC address as appropriate for your network device
MACAddr ess=12: 34: 45: 78: 90: AB

[ Li nk]
Name=et her 0
ECF

2EMIIE man ~*— systemd. 1ink(5) Z#FERL T E X,
/boot/grub/grub.cfg 7 7 T IVRIZH VT, H—FIOFESITIZ net. ifnames=0 ZBIMUL £9°,

7.2.1.2. EE IP 7RLADEE

UTFDav Yy RIFEEIPY RUVADBREZITOBRETI 7 ANEERTEZEDTT, (systemd-networkd & systemd-
resolved ZFHLUF9, )

cat > /etc/systenmd/ network/10-eth-static.network << "EOF"
[ Mat ch]
Nane=<net wor k- devi ce- nane>

[ Net wor K]

Addr ess=192. 168. 0. 2/ 24

Gat eway=192. 168. 0. 1
DNS=192. 168. 0. 1

Domai ns=<Your Donmi n Nane>
ECF

BEODOINSY —N—%2HF L TW2EE1E, INSERET2EREET2 N TEEYd, [EEMIZ /etc/resol v. conf
T 74 INVEFETIEEIE DNS & Domains DOFE(TIFELEFH L A,
7.2.1.3. DHCP 3Z%E
AR ax > Rik 1Pvd DHCP BEZITORET 7 A IV &EKRLU £,

cat > /etc/systemd/ network/ 10-et h-dhcp. network << "EOCF"
[ Mat ch]
Nane=<net wor k- devi ce- nane>

[ Net wor K]
DHCP=i pv4

[ DHCP]
UseDomai ns=tr ue
EOF

7.2.2. /etc/resolv.conf 7 74 ILDERK
AVR =2V MADERETIGEIZIE. RAALVZ Y —Y A (domain name service; DNS) (2 & 2 ZHTfER %2 NI &
LET, THZEDAVA—FY NRALUE%E IP 7T RLVAIZ, HDEVEFZTOEOEHEZITVET, IhzEFOICE
ISP 2y N —JEMENIEET S NS b—N—DE[VIEY IP 7 RL A% Jetc/resolv.conf 771 IWVIZEEL
i-d—o

7.2.2.1. systemd fERICL BEEE

"" HEd

IV NT—=D A VR =T 2= AFZKELMDSE (BIZIE ppp X network-manager 2 ¥) THOHE. /-
IZa—2)L 0V N— (local resolver; #Z1E bind X dnsmasq 72 &) X /etc/resolv. conf #4723
V7 w7 Bz resolveont) EZEHWSREA. systemd-resolved — VY A IFZHAWTIZARY £H A,
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DNS #HAEIZ systemd-resolved Z W2 & /[run/systend/resol ve/resolv.conf 774 IWERINET, 20D
T77ANERHTLZODOY YRV Y ) I % [ete IZHEKLUET,

In -sfv /run/systend/resol ve/resol v.conf /etc/resolv. conf

7.2.2.2. AR5 4 v 7 resolv.conf XE

ART4 w77 [Jetc/resolv.conf 771NV ERELTEIEEIE UTFTOax Yy RICEDEKL T,

cat > /etc/resolv.conf << "EO-"
# Begin /etc/resolv. conf

domai n <Your Donmai n Nane>
naneserver <l P address of your primary naneserver>
naneserver <|IP address of your secondary naneserver >

# End /etc/resolv. conf
ECF

domain A7 —h AV MIBKT DD, search AT— AV MNCRATLIZZENFAEETT, EL <X resolv. conf
® man R—YZHBHELTL I,

<I P address of the nanmeserver> (:—AHY—1—0D IP 7 RLA) OEHZIE, DNS W&V IS @2 1P 7
RUVAZERUET, [P 7 RUVADHRERIEBITS>HEELHY 9, REMERZLEL TR R —N"—%2&IT2
ZETULED, ) —=2DY—N—DATH+HRRGEIE., ZDO® nameserver OIFIFHIRL 9, O—Hlxy hTu—72
WIZBWTIEIN—F—D [P 7T RUVAZERTETDILIZBRDTL LI,

" ﬂzéﬁ

Google Public IPv4 DNS 7 KL A% 8.8.8.8 & 8.8.4.4 T, /- IPv6 Tlk
2001: 4860: 4860: : 8888 & 2001: 4860: 4860; : 8844 T,

7.2.3. RRANZBDERTE

VAT LEEIRFZIE /et c/ host name BZIRINTY AT LADKA NEPREINET,
UFDaAR Y REFETTDHIET letc/hostnane 771V EAEKTDEEEHIZ, RANGZHRELET,

‘ echo "<I fs>" > /etc/hostnane

<Ifs> DEDIE, BYATAIZBWTEDZWAIRIZE IR T AZX N, I TIEZEERHi RAA 4 (Fully
Qualified Domain Name; FQDN) IZ¥BE UL RWTL ZX W, ZTOIEMRIE /etc/ hosts 774 IMZTHVET,

7.2.4. /etc/hosts 7 7 A ILDETE

SERfBi K A4 >4 (Fully Qualified Domain Name; FQDN), T V) 7 ADKKEIL /etc/hosts 7 71T TITW
F9, BEET RVAZHAWVDEGEIE IPT RVAZEDZBENRHD) ET, HFANTZ7AIVDOGEIZATDOEEYD TT,

‘ | P_address nyhost. exanpl e. org ali ases

£V R =3y NCABIATOWANI Y a— 2 —ThH2EHE (DEVERRAL VY THokY), HOHLD IP 7K
LADED M TENTVAEY T84, MEOI—F—3 NEHbEtA, ) P TRLVAZTIAR—hay hT—
2 1P 7 RUAOHETIEEL T, FAZOY KL AGETY,

Privat e Network Address Range Nor mal Prefix
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 X 16 5 31, y ix 0 5 255 OHIPFADOEMETT,
I[P 7 RLZADOHIF 192.168.1.1 &) £3, F/z FADN Ol U Tl 1fs.example.org 7Y £7,
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2V RNT =2 H—REANZWNESTE FON OZRIFT-oTLEXW, BEO IOV I AWNEHET IBIIREL L5
ZENHDEINLTT,

DHCP, DHCPv6 IPv6 Autoconfiguration ZF|HTBIGEHDIVIEERY N =T H—RZ2HRELLRWVEGEEIX. UToaw
VRIZ&EY Jetc/hosts ZAERU E9,

cat > /etc/hosts << "ECF"
# Begin /etc/hosts

127.0.0. 1 | ocal host
127 0.1.1 <FQDN> <HOSTNAME>
01 | ocal host i p6-1ocal host i p6-1oopback
ff02::1 i p6-al | nodes
ff02::2 i p6-al l routers

# End /etc/hosts
EOF

il EWSIHHEIE IPv6 (251D 127.0.0.1 (IZHM L, IPv6 DIV—T Ny I A4 VA =T —A%KRUET,
M?Oll@F@N ﬂbfﬁ%’ﬂUéTbmtw~7ﬂv7ﬁﬁT?o

ART4w 7T RV AZRHT25EF. LRI~ RiIZ&Y) Jetec/hosts 24U £9,

cat > /etc/hosts << "EOF"
# Begin /etc/hosts

127.0.0. 1 | ocal host

127.0.1.1 <FQDN> <HOSTNAME>

<192.168. 0. 2> <FQDN> <HOSTNAME> [aliasl] [alias?2]
1 | ocal host i p6-1ocal host i p6-1 oopback

ff02:: i p6-al | nodes

ffo2::2 i p6-allrouters

# End /etc/hosts
ECF

<192.168. 0. 2>, <FQDN>, <HOSTNAME> DI FFARMITIG U THESHMA TS ZIV, (2 NT—7EHENS
[P 7 RVAZBEINTWDIGEE®, MMEORXY N —VBREICERTHBE62Y, ). T4 V)7 ADFRBIFERLTE
BN FEEA,

7.3. FINAREET2—I)LDIFPWNIZCDWT

¥ 6 =D systemd OV RZEUT Udev N T —Y%A VA R=IVULELE, TONXVT—=I0RED LD IZE#E
TENOHMEFHHT LI, TN AZEDFES PO TCHOH{FEIZODWTIEZE>THHALTHI X9,

Linux Y AT AIF—MRIZ, AZ T4 I RBRTNA A ERGEEZBRALTONELAZ, ZOHETIE Idev OF & IZERA
BO BAIZEI2TIEMMTIZEEER) TNAA A —=RPERINET, EBRIIN—RI T TN ADBFELETLINE D

C:E’@b%f’@’% Ak MAKEDEV 227V 7R 2 BUTEKRINE T, ZOAZY 561k nknod 7027 T AN
CHINETH, TORUCHUIE., ZOMIZFEETEIZHD EHOEDPDEZTNA ADATI Y — /31 F—FSE2HVTITbIhZE
ER

Udev J:éﬁ?j.éfi H—=FRNDRHINU 72T 3 AL INTNA A ) — KRB £, 7““‘/“’(1/—}3131‘\/17”‘A75§
BENTD7ZCICERIND Z 212850 T, devinpfs 774NV AT A EIBEEINET, (devt mpfs 1R
ANYATLTHY, AV RITEPNET, ) T/ A — ROFHRIITIEFEL < BODT, ﬁ%?éX%Uag
FHATERIFEDBRNEDTT,

7.3.1. FARKEE

20004E2HIZH LW T 7 A VY AT A devis DA —3I) 2.3.46 IZEAIN, 2. ARDEERA—FIWVIZTHHETES
EDIZRVFELE, ZOT77ANVATAII—=FNDY —=ARNIZEENERINTHE UL, TN A2 BN AL
95 ZDFEIE. FERN—FIVERED TR BIZRIIEONEFTATL 2,

devfs PERAUZFIETHBIZRD DK, FICT /T A0k, Ak, fHOHETT, RITT /N A0 FHIEN
BTOHIREERLMETY, —RNIISAZILE LT, 731 7\%7537%%5%&’6%67&b'r/\ﬂ’lnp%@%ﬁﬁu A
TLAEBENEZD L TH>T, FIEDHABEIIZRDIREI L TEDLY FHA, £/ devfs ([IFZTDOHEHIKEAEL
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T EDORER DB 720, WAIZH—F NV EBELURTNWEHBETIZMETIED ) A, TITEVHE., H53Xh
YD DIZIEHESE (deprecated) & UTHLED I SV, HBAKIIZ 20064E6 HIZIE A — 2 V0 HELY Brdviv £
U7,

BAFSRRD 2.5 RZA—p &, BIZV ) —AXNEZRBEHRDHI—FI 2.6 ZE2KET, FTUMRE 7 71 IV AT A
sysfs &L L FE U/, sysfs NEBEHUZDIX, YATLADN—RD TR EZI—Y—EMO SO AL LTHRIZH
L2 eTd, 2—HV—HTOXREZAHLLZZ2I1I2&>T devis BAELTWE-Z 8%, 2—H -2/ THFET
52 EMHBRIZ RS DI T,

7.3.2. Udev (D=

7.3.2.1. Sysfs 274 IV AT A

sysfs 774NV AT LIIDOWTIE ETHHICHMNE Uz, sysfs ZEDEIDIZUTY AT A RIZHEIET DT/
AxRHBDIN, ZFUTEDTNA ARGEHNDIRELDNR, TIPHID7ZWEIATY, A—FRIVITEEHMAEN
THEEINZ RIAN—DEEIE, HROA TV Neh—3 BB L, TOA TV 7 M%& sysfs (REBIIZIE
devtmpfs) 2B U ET, TV LU TCIVNRAININEZRIAN—DEEIX. TOBEILEY 2—)LOO— RKHIZ
fToNFET, sysfs Z7AINVTVATALD ([sys I2) VY MINDE, RIAN—IZL5T sysfs IZEFRIN/ZT—
2%, A=Y —EBEOTat AL (FNNA A —RDOEBEE2ETL) XFIERWHEZITS udevd IZTHHAREE 2V F
ERS

7.3.2.2. TN R/ —RKRDERK

TNA AT 7AIEA—FINIZE ST, devtnpfs 774NV AT A EIEYHINET, TNAM A —REEHL
D TBRIAN=E (FNAA ATATREHAT) devinpfs ZBUTEREZTVET., devinpfs O VARV AN |
dev EIZ¥ DY hIND L, TS A/ — RITIFEERZRLT, N—Iv¥ay, fiEEOHRIHEINVERINE
‘a—o

ZDHIZH—FIVIiE udevd (ZxF LT uevent 25U F9, udevd &, /etc/udev/rules.d, /1ib/udev/rules.
d, /run/udev/rules.d DET A LI NIVRIZHD T 7 A NVDFEN—IVIZH ST, TN A —RIZH$T25V ViR
Vw2 )2 RERLEY, N—=Ivvay, pig#. JV—T7OBRE2LZEHLLY ., NPHZZ udevd T —F RX—ADIH
HEEBELAZYLET,

EDZ20F 4 L7 MUHAICTIREIND IV —INVIFESDFINTEYD, Z2DF 1L 27 M)DOHFIF—DIZEEDHH
NET, TNAM A — ROERKKFIZ udevd BSZDI—IV% AOFHE LD - 72KEE, devt npfs MFIH I D BOHIHA
DIN—IwVIaVEeHEEDIBROEFZ LR £7,

7.3.2.3. EYa—)boO—~R

EVa=I)EULTavRANINEZT NS ARTAN=DIGE, TN ALOMNEMED) HINTHET, 0D
M4 modinfo YOV I L EMAILMHERTZ N TEET, TULTIDHZIE, EVa—INYR—KTEIN
A[EADOFHAMFICEE ST 5N E T, HIRIE snd-fm801 KT A N—iF, XY A —ID 0x1319 & F /31 Z1D 0x0801
D PCl RSAN—%YK—FLET, ZFLT Ipci:v00001319d00000801sv+sdxbc04scOli*x] NS A VY 7 AM
HYVET, ZOTODTNA ATIE, sysfs ZBBUTRIAN—WBTFNA ZE2ESEDTHY, RIAN—DT
AVT AENARTA =ML F9, /sys/bus/pci/devices/ 0000: 00: 0d. 0/ modalias 7 7 1 IVA 5
¥ Tpci:v00001319d00000801sv000013195d00001319bc04sc01i00] &\ X FF % EATWSIET TS, Udev HEHET 3
F 7 A NOEKIENZ L 5T udevd 55 /sbin/modprobe DIEPHINDZ Z L IZ4 Y, FOBUZIE uevent IZEHT 518
B2 MODALI AS DRENAENFIAINE T, (ZOBRBEZBONAL sysfs AD nodalias 77 TIVOWNELFEL
3T, ) TLTTAINRA—=REBEBEINTWEIERLZNDREBEINZ LT, T4V T ALEINIIERTLIEY 2—
WINTRTO—-RINDZZ &IZR) ET,

FEOWIT forte RSAN—0Ho/~Ld5E, snd-fm801 DfIZFNE T —RINTLEITNVET, ZHTHVWEDT
HOUO—RINTMULBVEDTYE, FEERIAN—DO— REFSHECOOTIIERLTVWEZDOTERLTL Z
Xy,

H—=FNViE, 2y hy—=2 7O a2, T7ANYATA, NS HYR—hE WV AEEEY 2 —)LE, BRIZIGUT
O—R$TBIELETIFT,

7.3.2.4. IRy NTSUTRBER/TAFTI v IRT/INA ZADIFW

USB (Universal Serial Bus) T MP3 LAY —%EHL TWVWBE D REGE. I—FRIVIIREZDOT A AN I N
TWbE WD ZE2FFUTEH Y., uevent DERFOREIZHYD £3., F0D uevent (X ETHARAZ X SIZ udevd AHYELY
WHZIiznY 9,
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7.3.3. EVa—)lO—R&EF/NNA RERKRDEE
HEIIZ TN ADER I NDEIZIE, WS ODMEIFREL 7,

7.3.3.1. A—FNEY1—-LAHPEFMICO— FINARVREE

Udev WEYVa—)VED—RTEZ20IZIF NABEEDZA Y TANRH T, NARTAN=N sysfs (KU TiEy]
BIANTAZBRFLTHD I EMBETY, T TRVGAR, JOFERZEBLTEYa—-bon—RziMERITn
XA F¥A, Linux-5.5.3 {Z8WTO Udev &, INPUT, IDE, PCI, USB, SCSI, SERIO, FireWire D& 7/ A1 AIZxtd
ZRIAN=%D—RULET, TNEDTNAARTAN=NHYIIEEINT VDI N5TT,

HINOD T /31 A KA 8—=25 Udev 165 LTV B2 520, modinfo 39> R LTEY a—M 4% 5ZT
FITUET, Isysibus T4 LVZ MBI FNIZHEZDTNAAHDT 4 L2 M) 2RO LT, nodalias 77 1)V
PEEL TV NEDNERDZZLTHM) £9,

sysfs |2 modalias 77 A VDBFEHELTVD RS, ZTORIAN—ETNA A% Y R—-KML, TS ZALDEHEDR
DY PHRETCTHD I 2RLET, HELIAYTAZK>TWRTIE, THEIRIAN—DNITY, TOHE
Ik Udev ICFHD Z L B RIAN—%2O—RFT2UL2HY EFHA, TUTETONIDHEHINDEDEZFREDOL12HY £
A/o

I'sys/ibus T4 L7 MUETFOMIET ST L7 bYNIZ nodalias 77 A VDB 7256, ZHUIH—FIVRHFEE
MZEDONAFERIZNT S modalias DY R—KhE2FFEfT7oT0 BRI 2EELU 9, Linux-5.5.3 Tik [SA NANZ
MIZHELET, BHOAN—RIVIZTRBEIND Z L 2[5 ULird Y $HA,

Udev & snd-pem-oss D& 524 15w /8— (wrapper)] RI4/8—=% loop D&DH%, HEDN—RY =7 IZHT2E
DTIFBNRIAN—IE, B-RFDHIENTETERA,

7.3.3.2. A—XRIEV2—)LHABEFMICO—RINT Udev EO0—KL LD & LAVWERE
[Sw8— (wrapper)| Y a—)VHIZMOETY 2= VOBREZILET 22 IT0EDTHHE 5 (2L snd-pem-
0ss % snd-pem DOBEREFLIR 2175 E DT, 0SS 7 XV r—v a iz UL TH I Y RA—RZFHTRER L DIZT D 21T
DEDTH D7) modprobe DH/EILELHOTIVNN—FVa—)VE2EIZO—RUL., TOHBTITY TINBZEY a2a—IN
O—RINDEIICLET, ZHELAFDE DT, WJE5d % /etc/ nodprobe. d/ <filename>. conf 77 A IVNIZ
T Tsoftdep] DFLRITEMRA D Z L TEBHLUET,

sof tdep snd-pcm post: snd-pcm oss
[softdep)] I¥ Y RiE pre: 25322 ETE, DV pre: & post: DWNHEMNEGTEZILETEET,
Z DL TR REREIZ BT 2 I man ~*— nodprobe. d(5) ZZMELTLZ X0,

MEDOEY 2a— BRIy NR—EVa—) )V TIEARL, BHMTHHTE2EDTHNIE, modules 77— M AT 7K &%
LT, YATABBIFIZZOEY 2P0 —RIND L5120 FET, Zhid /etc/sysconfig/ modules 771 )V
IZC, TOEYV a2 BEMOTICHRETE I ETEHELUET, ZOHERIYN—FEVa— Il UTEEELET
N, ZOGEIFRERERY £T,

7.3.3.3. Udev "R EALREY 21— I)laO0— KT 5B&E

ABBRLETV 2 —IVEINEEIN RUBRNZ &IZTDh, $HD\WIE /et c/ nodprobe. d/ bl ackl i st.conf 771
277w 27U AN (blacklist) & UTHEHHLTSZIV, FIRIX forte EVa—IET T 7V A MIET ST

TOEDIZUET,

‘bl acklist forte

TI5w ) A MIBEEINEZEY 2 —)E nodprobe IV Y REMZIFFH TO—RTBIIELETIFET,

7.3.3.4. Udev "ARERTNA REENRT D, F/ldB o VR v o) VI E5E/RT DRE

TNA ZEFIRAIMNER U 2T ZIZEBR U TR WE, ZORMBELIZLTRIY 9, HIXIXESGER O SR
MAFDTHo 155, SCSI T4 AP (KRKLBATVWDTNAA) &, THITHIGDNWZEDE U TRV A =1 E4tT5
SCSI VxRV W I TFNA A (ZHUKES 72T NN A) O FGIZEBBUNEHLTLENET, R INTWDERM
A#EUHUTERIZEZER L TLAXIY, ZFOBIZIE udevadn info IV Y RE[H-> THERERERL T A XV,

7.3.3.5. Udev HRAIDNFELREIZ 2T 5EE

ZOMEIE, — DR U ZEDOMBFIOEERE B> THNAZEDONE LNERA, TOLD REETR L, B
MIELUL sysfs OEEZFIHLTVWS2DTHIUEX, THEI—FIVOWNIEL 1 IV 7IZBDSMETH->T. I—2
ZEEITARIEDTY, SORETIE, #%%4T5 sysfs OBEMOFHZAELZIT S & D BAERMAZ LKL, /etc/
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udev/rul es. d/ 10-wait_for_sysfs.rules 77 1I)VZETNEEMT LI THUTEET, (/etc/udev/rules.
d/ 10-wait_for_sysfs.rules 774N RFIUTHHICERLET, ) BLINEZFEMBL T < o254 LFS
BIFA—1) V7D A MIBHISELZI W,

7.3.3.6. Udev 2T /31 A &R L A VWERE

CITIEHUTOZLZEHRELTVET, FTRIAN=DH—FNVNIZEHTIZHAANSNTHEREINTHD D, H
BZVEEEIZEY 2= e LTHE—RINTWVWD I L, FTUT Udev BEBSHELBIDOTNA A2 EHL L TWRNI LT
£

Udev T NA A ) — RERD/ZDIZBEE BB HRE2MD72OI2IE, =NV R4 N=D sysfs (L TENET—
AERELTOHRITNIERY FEA, ZHREAI—FNY ) —DIMIEREIND Y — RN —=F 2 #-D R A4 N—ThNiEY
FURIDZ&ETT, ULAEMNST /1ibludev/devices IZBWT, B EATY vy —., A F—FE%HNEEHKZTN
AA)—=RZHEBLTLSEIY, (I—RIVDRFaAV Db devices. txt /2EY—RNRA—F 4 XA =144 2 R
FaRXAVIEZRBLTLSEIN, ) ZOBMNTNA A —RI%, udev I2&->T /dev iZ2a¥—3Xnx7,

7.3.3.7. BEEBNRICTNMI ADHBBIELZ VI LICEDL>TLE D BRE

2 Udev DFFHERRIZHE > THRET DE DT, uevent DFNWEET 2 —)bD O — RAEFLTHFDOND72DTT,
ZODEOIZMAIENFHTERVEDIZAY £, IhE TEEMIZ] $§22LIFTEXERFA, TITLOLI—FDT
NA A% ERINZEDD LD BRI ERDDZDTIIRL, YVRVY I ) VT % AWZMEOAERBZ/ED H U T,
TDTNA ADFEER R ENZ HWAZEERN R4 % AW k2D £9, BEEMZEN L6 21X Udev 12k ->T
A VAN =NINZIEIER * id LWVDEDA—FT A VT A BHNITEZVVTINEZSRETYT, REHNZONTIE
T.4. TN ZDEH | % 7.2. T2KRANZRIXY NT—J0DHRE] 22U T EZIWN,

7.3.4. &EIFR
ILIZBHBIZBDIRF2AYIBULTOY A MIdhHY £7 ¢
devfs DI —F—22fTOFEESTE http://www. kroah. com/linux/talks/ols 2003 udev paper/Reprint-Kroah-
Hartman-0LS2003. pdf

sysfs 77V A5 http://www.kernel. org/pub/linux/kernel/people/mochel/doc/papers/ols-2005/mochel.
pdf

7.4, FIN{4 ZADEE
7.4.1. EET3T/N1 A0 YIKRWA

7.3. [FNNAALEYV 2= NDIPNIDONWT] THBILZE DI, /dev WNIZFA—HREEZ AT DT /N1 AWHo/2L T
&, TOMHBIBEIIARENZT VEAALTY, HIAIE USB Dy =T hAZTL TV Fa—F—2db>/22 LT, /dev/
videoO WU =T HAT %, £/ /devivideol WFa—F—%2FTNTNBHLTWZLLTH, YATLAEHRIXTD
JEMHEIZ B ZeNDY EFT, YTV RAI—RPERY T =T H— RERWMMON— R =7ThHNIE, Udev L—Ib
ZEUNCEAR T LT, FMENRY YRV IV VI REDHTIENTEET, 2v MU= H—RIZOWTIE Hl
&2 T2y N —2D%E] ICTHELTWET, FA2Y U2 RA— ROFEHEIE BLFS ICTHHLTW
9,

FALTWE 731 212 EORMBEDO M EEMDH 556 (80D Linuk T4 ARV Ea—Ya vy TIEeTo &S LiEs
Bhorz& LTH) Isysiclass T4 L2 hUX [sys/iblock T4 L7 M)EITIZHDMIET L7 M) ZHELTLE
X, ETFATFNAL ATHIUEL [ sys/ cl ass/ videodl i nux/videoX £\ o/F 4 L7 MN)TY, TULTZDT/NA
Ak —RICRET DHEREMRLU TS 23N, GEERIRYX—%, T4 7 MDD, V) TIVEESRETT, )

udevadminfo -a -p /sys/cl ass/vi deodl i nux/vi deo0O

URIY ) VI RERTEN—INEED FT,

cat > /etc/udev/rul es. d/ 83-duplicate _devs.rul es << "ECF"

# Persistent syminks for webcam and tuner

KERNEL=="vi deo*", ATTRS{i dProduct}=="1910", ATTRS{i dVendor}=="0d81", \
SYM_I NK+="webcant

KERNEL=="vi deo*", ATTRS{devi ce}=="0x036f", ATTRS{vendor}=="0x109e", \
SYMLI NK+="t vt uner"

EOF
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235U~ ULTE /dev/videoO & /dev/videol ZFa—F—, Iz THASTOOTNNE T VA AMIIELURTZ
CIZEDL) DY EXVA, (LEWOTEEIDTNA AL 2FioTIERY EFRA, ) ULEALYYRYWZY VT [dev/
tvtuner & /dev/webcam IFHEIZIELWT NS 22U RTLDITAY £,

1.5, YRTL70OY Y DERE

AETIEY AT LAY —VE A systemd-timedated DIF/EHFFEZODWTCRLET, ZOY—VRARZRVATFLAZOV I LA
AL —VDBRERITOEDTT,

N—Roxz7 270y 7 UTC IZHREINTWENE D hEv/Z5E1E hwel ock --1ocaltime --show 25730
WWHERTEEY, Z0aXYRIZED, N—=Rouz7270v ZIZHEDOABERLANZRRINET, TORZNFLD
HiEt L U ThIUE, O—HIVEZE U TREINTVWEIDIITY, —HThnO—IVELTE > 25E81%. B
ZHUF UTC IZH/EINTWAENETUL &S, hwclock 12X > TRINEZLDNS XA LYV — 1206 U 7= —E R %
BMUTATLEIN, HIZIERALYS =2 MST THoEE, i GMT -0700 20T, TH%mzEo—a)L
Wil & 2 Y) £9,

systemd-timedated I¥ > RiX /etc/adjtime 774 N aiAhAET, TLUTIDT7 71 INVOHRENEIIGL T,
YATFLAZOY 7% UIC dHdNEO—IVIFZNIZREL £9,

N—=RD 778y 7 %208—NVIKRANIERETL5E1F. AFORAFIZEY Jetc/adjtime 77 1IVEERL £,

cat > /etc/adjtime << "EOF"
0.0 00.0

0

LOCAL

EOF

EEIFIZ Jetc/adjtime 77 ANPFEL BN S725E6, N—Rz7 270y 7iF UIC IZEEINTHDEEDE LT
systemd-timedated 2Y¥[EiL, ZTDT7 71 IVEFHEL £9,

timedatect] 2—F 4 VFos —2 WS HEEHD T, TNE{E>T systemd-timedated 2L, N—Ro 77>
oy 7 UTC 2O — IV 2 BET DN TIET,

‘timedatectl set-local-rtc 1

timedatect] ¥ Y RZHWIUL, VAT LR X ALY — V2 EHTLHILETEIET,
VAT AR EEETHIZIIUTEESFLET,

\tinedatectl set-time YYYY- MDD HH: MM SS

N—RDz7 270V 7 ERKICGKETDIIENTETET,
RALD =V RERTLHIFIUT2ETLUET,

‘ ti medat ect| set-tinezone TI MEZONE

FIHFRER A A LY =V D—BIFLA T2 FET LU THERTE 9,

‘tirredatectl list-tinezones

‘P' Ed

timedatect] I Y RIZH T systemd IZKVEBHINAZY AT AW THHTE S RUIIHERLTLE
T,

7.5.1. Xy NT7—0IC & BEKIEH

systemd D/N— 3 213 M5 systemd-timesyncd WD F—EUNERMEINTVEST, ZHIEV AT LR EY
E—bhOD NP H—N—DRZIRPAZTS>EDTT,

ZOT—FEVIE, NP F—FVE ULTHRELAEZEDOTREDY FXHA, NP T—EVIZRDLZEDLAEDITSENDED
TlER<, SNTP 70 ha)lVdD 7 5147V hOADEETHY, HHERZ AT DR Y —ANRENT VWSV AT AL
ZTHWSLNE T,
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systemd DXN—I a3y 216 51X T 7 AJ)V N T systemd-timesyned T—E VDBHWOLNE T, INEEINZL AW
ST 2T LET,

systentt!| disable systend-tinmesyncd

systemd-timesyncd HMF|HG S NP Yr—N\—%ZFHF5I21% /etc/systend/ ti mesyncd. conf 77 I EZHAVE
ER

VAT AT IR0 —HIVRENIEHREINTWDSEGE, systemd-timesyncd (ZN—RD =727 10v 7 % EH LRV
IHEELTLZI N,

- =, =
7.6. Linux OAVY—IJLDRE
ZOHITIEY AT LAY —Y X systemd-vconsole-setup DFRTHIFEIZODWTHAL EFT, ZOY—VYRIXMrBa Y —
N7V RV —IF—vT2HELET,
systemd-vconsole-setup B —VY A, /etc/vconsol e.conf 77 AT IIZTCRINDBERREFAAAET, F—
NV TRAZ ) =V T4 Y MIEMEACLDOPEED TS LI, KEFHFITNT S HNT0 &MERL T AT,
http://www. t1dp. org/HOWTO/HOWTO-INDEX/other-lang. html 23BFEIZRS5TL &5, localect] list-keymaps % {79
Y. BETMREIVY —IVF—v 2R TEET, F/z /usr/share/consolefonts T L7 bV & ENIE,
BEARER AT =V T4V N iR T £7,
/et c/vconsol e. conf 77 A INVDLKITIE VARIABLE="value” ¥ \Wor-EERIZ L DRI E 9, VARIABLE (ZIXBAF
DEBREFMEL £7,
KEYMAP
ZOEBIEF—AR—RIZHTE2F—I VvV I TF—TNE2EELET, ZOUNEDODLNTOVERWGEIET 7 AN KT
us NREINET,
KEYMAP_TOGGLE
COEBI_BHDO N N F—3v TR2FELET, T 74N D TRAZEITZREINEEA,
FONT
ZOEBIIMKE I VY —ZTHVWOND 74V M EBEL X,
FONT MAP
COEBIZaVY Iy TEREBELUET,
FONT UNIMAP
ZDOZEHIL Unicode 74V hyy T2EELET,
RAYVDF—R—RBELCTTVY—IOBEFNILLTTT,

cat > /etc/vconsol e. conf << "ECF"
KEYMAP=de- | ati n1
FONT=Lat 2- Ter m nus16

ECF

localectl —F 1 VT —ZHVNIE, VAT LBKEFIC KEYMAP 2 A EFHTEHIENTEET,
| ocal ect| set-keymap MAP

l";‘ HEE
localect] I RigdH < £T systemd IZXDEEBHINAZTVATAIZEVWTHHATEI S AIZERELTLEX
U,
localect] 2—F 74 VFo—idZF/~, XIl F—FK—RLAT7Ihr, TN, U7IVT VM AFVarvizenzsivdic
THOIEBIZEVBETDIENTEET,
| ocal ect]l set-x11-keymap LAYOUT [ MODEL] [ VARI ANT] [ OPTI ONS]

localectl set-xIl-keymap (2 U CEREMRELRMED—EILX, AFDOEHE %= (H > T localectl 2FIFLTHEZ I &NT
KEX

list-x11-keymap-models
X1l ¥F—HR—RKRyvEVJ7ETFINEHRRLET,
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1.17.

list-x11-keymap-layouts
X1 F—FR—R3¥vEVITVLA 7O 2RKRLET,
list-x11-keymap-variants
X11 ¥—HR—R3¥vEVIT7 )7V E2RRLET,
list-x11-keymap-options
X1 ¥F—=R—Rxw Y IA SV avrzRRrUET,

‘ﬂ' Ed
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FICRTEBEZRETSIZH > TlE BLFS 7w Z1Z38iH4 % XKeyboard Config /3w —YWRETT,

V2T LAT—ILDRE

LIBIZ/RT Jetc/locale.conf 77 A IEEFEERTTD-DIINLBL RIREARETELEFT, INERTT
LI LILEOTUTORNENEDLNET,
Tar o A0 kR EREL
XY IR —EE, BFE TOMODI T AIHEEUEY, ZOREF. HFEMSNODT—IMIZENT, IV KT
A VNIET AF—XENANINSZIGEEIZ bash DIEUK AN ZZIIMITE72DIC0EL ) £9,

FEITEIZIEULLS T 7 7Ry MNERISNESIZUET,
WEEIRT 7 A0 MY A2 &R ELET,

N

~ERRTHRL I LNTEEY,

e, B KHZEVOWEITHLTLEDICHEEL £,

URIZBNT <l 1> ERUTWDEDIE, SEEERT 2 XFOHET (FIRIE Ten) ) 12, 72 <CC IF, HERT 2
[GB] ) IZZENETNEIHMZ T /ZIW, <charmap> &, #RLZOT7—IIZHIGLZFY 72

XFDYEFE (B A

2 —<v 7 (charmap) IZEIHZ T XN,

FTavoEiT e UT l@euro] Y \WozitidEH Y £97,

PAFOax Yy REETTHUE Glibe D FS> AT — & —FHTHRHLZ ZLMNTEET,

| ocale -a

FYI7—=3Y FEZA VT AR DEH Y £9, HlARIE [150-8859-1] I M1s08859-1] X [is088591) &

LTtk TEET,

MH &9, ( [UTF-8)

DG,

EUT TV =y avili o TEIA YT AZELKIDED ZENTERVED

[UTF-8) & EMARTNIEEST, 2%z Tutf8] L TIRAELSARWVWGENHY F
T, ) TITET—INIHT D EROLAMEEIONRE BHETY, EROLMILLTDO IV Y RE2ETTNESH»
DFEJ, ZIT <locale nanme> & locale -a a¥ Y RO LELN/-Or—I)VEEELET, (KEOH|IT
% Ten GB.is088591] &L TCWZEd, )

LC ALL=<I ocal e name> | ocal e char map

fen_GB. is088591) O —IVDGE,

Eoa~x Y ROEFILATERY £7,

| SO 8859-1

HAX N5 A Ten GB. 1S0-8859-1] (294207 — Vi€ UTHWAREEDTY, IHUTHLUHELAZO G —

WVIETEEHER L CTH K 2 EWEHEETT,

Bash OEH) 7 7 A IWIZFHBR T 2DIEZEDHETT,

LC ALL=<I ocal e
LC ALL=<I ocal e
LC ALL=<I ocal e
LC ALL=<I ocal e

name>
name>
name>
name>

| ocal e | anguage

| ocal e char map

| ocale int_curr_synbo
| ocale int_prefix

toavx v K255, S
EZEDOEBEFRES TV 70w 7 A INET,
L, 8 6 |IITHT—IEAL VAR —=IVLTOROD, HD2WEZTDI7r =)W Glibe DT 7 AN DA VA R—=IT
B R— R INTHERVDLDONTINTT,

20T =V UEF Y IR -2y d—T 1 VIBNHEHIINET, ELEEPE

AV REFEGUEBIZUFO LI BAY—INKRRINA

| ocal e: Cannot

set LC * to default |ocale:

No such file or directory

DI —hFEEL-S localedef IV RZE{H-T, HNETD2O 7 =&AL VA N=ILT50n Hloar—)\%E
INLAEDFHBATIE Glibe BZDEDI BT T —2 WML TRV & Z2RRICEEZEDE T,

SBERDHY) T,
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LFS i &g EnBnviowir =iz, L2075 —NVE23R—bLTOEVWEDLRH) £T, HIXIEX o147
u<xv4 RV AT AD—ER) Tlk., NE7 7 A IICEEINZF Yy I 72X —< v THIZEB LAy —)L %
%bt% Iz, MT@$9&X/%—V%&ﬁbi¢o

Warni ng: | ocal e not supported by Xlib, locale set to C

KIib TRF¥ 77—y T30 To, ERXFLEHY VafFe AV TRIEINEY, HIAIE "is088591" Tl
%< 7180-8859-1" D Y, BT —LAREILEITLIFYIIE— 7/7% > &) RO TANIE, #EY) A0 —ILEk
ExRETIeNTEET, ZHidkFE7~ locale charmap j?/l\’%ﬁﬁ‘( i’ﬁ: K’CJ’}‘CD’T—-}VE? E L THAN
IXHER X9, HlZIE "de DE. 1S0-8859-15@euro” WS HEE “de DE@euro IEZTAT Xlib 2o yr— %
PRI T EME D NHER L TATL ZI 0,

NSO r =T TE, N Tr—INRODZEDEIZRED 0T —IVEENR I N/GEIT, BN X R
T=ANRHNET, (ZLTHBTLELT AV —INKRINZVEEEHY £T, )%’)b‘ﬁf:}f‘—‘lf“ii‘ M
ULTCWd Linux 74 ARV Ea—2avyRNEDE5nr —IVEEx P R— ML TV %2HRTAD L, AHRIEEM
"BondNE LNER A,

W RO —IVEBENRE>~S Jetc/locale.conf 771 NEEKLET,

cat > /etc/local e.conf << "EOF"
LANG=<I | >_<CC>. <char map><@rodi f i er s>
ECF

/etc/locale.conf 77 A)iE systemd DA—F 1 )T+ —7 17 A localect] ZfioTEDDIILETIE
F, HIAEELREUREEZTOICEFUATEZESTLUET,

| ocal ect|l set-locale LANG="<II|> <CC>. <char map><@odi fi er s>"

SEEICEE T S REEH MziLMﬁLCCW% LC NUVERI C 2 ¥ %, locale DN T 2BRIEA K ZRET D2
LETEXET, %@%mi% REE ANR— I DY £9, il LT LANG % en US.UTF-8 ¥ L LC CTYPE %#H
Zen US & BGEIIUATDOLDIZLUET,

| ocal ect|l set-locale LANG="en_ US. UTF-8" LC CTYPE="en_US"

" E%ﬂ
localect] ¥V RigH < FT systemd IZEVEFHIINAZVATLAIIBEWVWTHATISAIIERELTLEY
U,

O —VERED [C] (F7 A4 K) & Ten US) CREDWEZERHI—Y —IZH#EAE) 384D 9, [0 & US-ASCII
TEYRFYII7Z -y b2HAVET, HUREMEY MY NINAZF Y I 7 X2 —BHONERELREDE LT
BOHNET, HIZIE s av 2 R Bwfﬁlz%aV%%ﬁ%ﬁﬁ%é:tﬁ%é@@:@t@?% F7- Mutt
X Pine BREICEVETLA—INIEEINDIBUZ. TINS5 XFIE RFC ITIXHEE LAV A—ILE L TRHEINET,
EEX ﬂti%iFT%&8t/b(men8mOthfr*Mi¢‘-% T 8Ly MXFEMSEL ULRWGEIC
101 Br—IVERELTLSEZIWN,

UTF-8 X—=2087 =)Wk, 7077 ACE>TEVR—MLTWRVWEDEHY £9, ZORMBEIIDONTIE http://
www. ] inuxfromscratch. org/blfs/view/9.1/introduction/locale-issues.html (ZCZHBALTH Y, FHERE DT %
Mo>TWIH52LTW\WbLIATT,

7.8. /etc/inputrc 7 7 A ILDERK

inputrc 77 )ViZ Readline 514 7 VIIHNTIHRET 7 ANV TT, D Readline 741 77 Vi, 2—H—7n3H
Ko XFHIAT ZATO BEOMEBREZIREETL2EDTT, F—H— RADAEIEATE DONIRE (FIZE S DRI N
9, Readline 54 75 VI Bash 213U ETEKMEY I PMDLL DT 7)) r—ya itV THHINTHE
—é—o

2 —HY—[EH OB %ﬁ%t@é@@iﬂﬁmﬁ\MT@/MUimMrc774wuisf\Dﬁ%VJ—W—TN
TICHBET R 70—V REHREERLUET, FI—V—-TLIZZDT 74N INEEEZ LESTIHENETELGE
ik, 2= —DKR—ALTFT 4L Z MVIT Jinputrc 77 ANVEERLT, BEXYY T2EHTDIILETIET,

inputrc 77 A IIVOREFIEIZDWTIE info bash (2L D F/RI NS Readline Init File DHEIIFELWEIHRH Y
9. info readline IZEHEAHBRBHMH Y £9°,
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PARIEZm—N07% inputre 77 A VO—RNRERHFITY, IAVIEDFTEATYIVEFHLTVET,
DAY MIATY REEATICHE TS Z LR TEERA, UTFOAYY RERITLTIDT 71V LML 9,

cat > /etc/inputrc << "EOF"
# Begin /etc/inputrc
# Modified by Chris Lynn <roryo@ oryo. dynup. net >

# Al ow the command pronpt to wap to the next line
set horizontal -scroll-node Of

# Enabl e 8bit i nput
set neta-flag On
set input-nmeta On

# Turns off 8th bit stripping
set convert-meta O f

# Keep the 8th bit for display
set output-nmeta On

# none, visible or audible
set bell-style none

# Al of the following map the escape sequence of the val ue

# contained in the 1st argunment to the readline specific functions
"\ eQd": backward-word

"\eCc": forward-word

# for linux console

"\'e[1~": beginning-of-1ine
"\e[4~": end-of-1ine

"\ e[ 5~": begi nni ng- of - hi story
"\'e[6~": end-of-history

"\'e[ 3~": del ete-char

"\'e[2~": quoted-insert

# for xterm
"\ eOH': beginni ng-of-1ine
"\eOF": end-of-line

# for Konsol e
"\'e[H': beginning-of-1ine
"\e[F': end-of-Iline

# End /etc/inputrc
EOF

7.9. /etc/shells 77 A ILDER

shells 77 4)WZiE, YATFAETCOR TS vy hzadLET, K77V r—Yavidzor7r1IIVEEBL
T, YW HEYTHEZNESDLE2HHLUET., &V NVOEEIX1ITTITV., TOYINVDONSAEZTRLET, /SA
V=T L2 M) (/) 2E#ELUTEHRL FT,

BIZIE— 2 —F—DPEEDOT7 Y M Tda 714> )% chsh IZU&D & UAEE. chsh 23 shells 77

AINVESBUEYT, Yo avy REPEHBRINTORITNE, TO—a—Y 3o s VY o VOLEEN R ELE
Ao
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HIZIE GDM 1% /etc/shells 77 A ISR TERORIZIINEE S VA —T7 2 —2ADBRENHEKEFTA, F/- FIP
F—EVREF, TOT77AIMIERINTO RNV NV EHWCOI—YF =7 7 A 2ELETLH2OEETT, 25
W T ) —avDEOIZIOT T AIIVHERBRELRY X9,

cat > /etc/shells << "EOF"
# Begin /etc/shells

/ bi n/ sh
/ bi n/ bash

# End /etc/shells
EOF

7.10. Systemd DF P EEE

7.10.1, EARBIRERTE

/ etc/ systemd/ system conf 771 )WIZik, HEARKZ systemd B2 GIHIT 2 720DFEA TV a VIEHARH Y
¥F9, TI7ANMDOT A FEHEDOT 7 AV MEAWRIN/Z ETENRIAY RTD MINTVWET, ZD77
AIVTIREANLZY v —FVEER O T VANV ERETDHENDHY £T, &4 T a VOFMIZOWTIE nan R—Y
systend-system conf (5) &ML T ZXW,

7.10.2. 77— rBGOEEY ") 7 DAL

W systemd (X7 — MUBLORZIZEHEZ 2V T UEY, BHELRSEIOHIEZLUTOLSICLTEETLILNT
TET.

nmkdir -pv /etc/systend/ system getty@tyl. service.d

=]

cat > /etc/systend/system getty@tyl. service.d/nocl ear.conf << EOF
[ Service]

TTYVTDi sal | ocat e=no

EOF

T—=hAvE =YL root T—HF—I{Z8>TIYY R journalctl -b #FEff92ILT, FIZRRLTELZILE
EX

7.10.3. /tmp @D tmpfs & L COERHNLILE

FTI7ANVKTIE Itp I& topfs & UTHERINET, IHWBELUTIERVELIE UFOIX Y RIZED) A—1N—F
A RTBIENTEET,

‘ In -sfv /dev/null /etc/systend/ system tnp. nount

THREFHNT Itnp ZHINN—FT 1> a5k letc/fstab IZZFDNN—F 1> avzEELET,

®
Itop ZRHIN—F 1 ¥ave U ZON—=FT 43I/ LUTI VR I ) VI &2EKRT 2 2 Lkt
FTSEIW, ~Wmvfbioa V= RTTANYAFL (/) k r/v LUTHYYY b5 ENT
EHLAY, VAT LEBEIT S LRATEIRAY T,

7.10.4. BB T 7 1 ILERK. HIFRDEE
T7ANRT 4 V7 MY EAER, HIRT 2V —EABRN Dbl £7,
systemd-tmpfiles-clean. service
systemd-tmpfiles-setup—dev. service
systemd-tmpfiles-setup. service

VAT LG i77’f)l/i/usrlllb/tnpflles d/*.conf TY, BT—AHIIHK ﬁ774’)l/£i/etc/trrpfiles.
d/*.conf I[ZEZEY, /etc/tnpfiles.d IZHDF ﬁ774)1/5t/usrlllb/tn’pfllesd IHhHBREBT 7 AINITE
DA—N—=5+1 Fﬁﬂi‘é’o 77 A NEROFEMIZOWTIX nan R—Y tnpfiles.d(5) 2L TLEIN,
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Jusr/lib/tmpfiles.d/*.conf 77 A NDLERFPONPVEREDTY, HIZAIE /tmp T4 LI MNINDT 7 AV %
HETEEODOT 7 AV NEEE Jusr/lib/tmpfiles.d/ tnp.conf 77 A IIZEATRD &S IZERINET,

q /tnp 1777 root root 10d

BERDT qQ 37 A—X2HNZYTR) a—L2EKT280L UTHAINTHET, ZEZINXEHTESZDIE
btrfs 77 ANV AFLDATT, ZORE v 2L, K2 d (F«sL 27 bM)) 22BLET, HBEIWAZTL Y
NUDBEELUBRWIGEIZETNNERINT, N—=Iv Y a v elmEENRBEIN-EDIZEREINE T, EERENMTD
NEGE, TOT L7 MVAD T 7 Ak, TS U THIBRI N ET,

TIANKNT = A= =% RBE UBEWGEIE, REZ7 71 )NV%E letc/tnpfiles.d IZIY¥—UTHELRRT%
ToTHEEET, HIRIFLLFTT,

nmkdir -p /etc/tnpfiles.d
cp /usr/lib/tnmpfiles.d/tnmp.conf /etc/tnpfiles.d

7.10.5. T7AIN MDY —EREEOA—/N—F 4 R

A=W MR FTA =R —% A =)= 1 RFBIZlF /etc/systend/system T« L7 M) 2R LU THET 71 )V #&E
BUET, BIZIELTDOEBY T,

nkdir -pv /etc/systend/ systenifoobar.service.d

cat > /etc/systend/ system foobar. service. d/ foobar. conf << EOF
[ Servi ce]

Rest art =al ways

Rest art Sec=30

EOF

FFULIE man X—Y systend. unit(5) 22U T ZIWV, HETZ77AIVEMEKLLZS systenct! daenon-
rel oad & systenctl restart foobar #FEFLXJd, ZHILEDV P —CRAOZENENKIMINET,

7.10.6. 7—KN>—H 2V RADFT/NNY Y

SysVinit % BSD A A NOEFHY AT AIEWTIREMARY VA7) TRBHNSLNTWVETH, systemd TlEX
FXFEREROERE 7 7AI)V (HhdWE=v ) 2T 2 74—y MBHAOLNTWET, systemct] IV R
M=y N7 71 IVOEM/ s, REHIHE/ Z2RE2T0VEST, AFCRTEDORLHWONET,

systemctl list-units -t <service> [--all]l: ¥—C 22X A TDA=y b7 74 )NVEZO0—RLZET,
systemctl list-units -t <target> [--all]l: ®—7w &A1 TDa=wv s 77/ V20 —RLZET,

systemctl show -p Wants <mul ti-user.target>: YIFI1—F—Z—r vy MUKFETDI 1=y 2 TRTHRKRL
9, Z—r v MNIKHZI=ZY N7 7 AN THY, SysVinit IZHF 27V LVIVTHY L 9,

systemct]l status <servi cename. servi ce>: servicename TRINDZ Y —VY ADRELZ XK XL F9, JLE
T .service (. fIZEAZLDY —EANRNEYD ., HlZIE .socket 77 AN THD LD BEEIFERTEIIENTEE
T, (.socket 77 )ik inetd/xinetd & [ARRDEREZIRMET DIV Yy M2AERKLET, )

7.10.7. Systemd ¥ v —FJLEAEDIEZEE

systemd IZX VW EENL 2V AT LADY AT LA T, KD unix syslog T—F V& IFELY, T 74N NT
systemd-journald IZ&k Vb FEd, HBEIZIEU CTHEEHENZR syslog T—EVZEMT DI L ELAEET, WEEHHT
52t TEF9, systemd-journald BT S AT Yy —FNEHEHZEELETH, TR TFANO T 771 TlE
B M FVIT A=V RTIT7AINTY, TOT7AIVHEEMRTZ/-HIZ journalet]l IV RARMEINTHZF
T, UTIZRTEORLSHNLENET,

journalctl -r: V¥ —FINIHHITARTZHMNORIEIZE Y RRL FT,
journalctl -u UNIT: f8E X7z UNIT 77 A IVICEEEL 2V Yy —FINVIEHZERLU £,

journalctl -b[=ID] -r: EEOEBIEKIIDS (HDEWIET—RDH1S) OT Y —FIVIEEHZ, BNOFEMEIZ XY FR
bi—é—o

journalctl -f: tail -f X [FEIRRDOBEREZ IRMLL 7,
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7.10.8. EE#L#KxITZTOER

systemd-230 XV EY D ANSN-fEgEE LT, a—¥—7Ov 2k, 7-& Z nohup BAHWSLNAZY ., HDH 0L
daenon() ¥ setsid() PRHAINZTOLATH>TE, -V -y rarhMKrddLeitkTLET, 20D
BEREZ T I, RO DFMAREREEMERED LT IR TITONAZEDTT, LEBN->THEELUSIT 2 70k A0
AINTWd e (BIZIX screen ® tmux R E), ZOBBEEZENMEZSSEITIIZR2hrELnEFA, DFY
I—HF—twyarMKTUAERIZE IO A2 7 774 71U TEL I ENMBREIZRY ET, aI—HY—kyvavkrs
BIZTO A2 MG I T2 HIELE LT, MRO=Z2DHEMRHY £9,

BELI—Y—D 70X A& M35 Hik: EENRLI—F—IZHEDOI—F —HRIZBWTIY Y R loginctl
enable-linger ZFEfFLC, YO AZMHRI LD eNTEET, YATLEHEIX user 5IEFHLT, 0D
I—HF—IZHUCHE—DIYY RE2EFTHAFETT, FTLTEFOI—Y—|F systemd-run I¥ Y R2FETTL52 LTS
Ot A2 HEMICEEIX Y £9, #HlZIE systemd-run --scope --user /usr/bin/screen ¥ & LU F<d, FpE1—
Y-l ToT o Afkmziro7-548. B4 vty a vyRNIRTHKTUTE user@ service 2% D £9,
UCINEY AT LARERHZE HEESINET, 2F) -V —twvra vk LARICE 7O 2A0EEND
IS RIIZIT 226D TdH YD, nohup X deanon() 2FATE21—T1 V) T4 —RED AL TEDT
ERS

VATLATA RBRT O A EMGESE D ik [etc/systend/ | ogi nd. conf 7 71 IIVNIZ
Ki || User Processes=no ZfEETNIE, 22— =L Tr7a—" VNl 70 22 kGRS E5 2N TS X
T, ZAVUIBRIIZHIE T D GEEZEHE L. ®HREBD 22— —IZ/H U TOLAREZET AV Y b23H Y £,

BEBELH 2 YL REFICEEM(L 9 2 ik Yot A2 T 740 b 3572012 systemd OV REFIZ meson I
Y RIZBWT -Ddefaul t-kill-user-processes=false A1V F2EETDHENHY T, ZDhEEZEN
WX, systemd v Y a VR TIHFIZA—Y -7 O 22K TIETUEOHELZEL2ICENTEIILNTEET,

219



Linux From Scratch - Version 9. 1-systemd
B8E LFS Y AT LDT— MRE
8.1. [FLHIC

ZIMBIELFS VAT AR T —MAREIZLTWEES, ZDOETIE fstab 77 1 IVEERK L., LFS Y ATFLDH—
IINERELET, £/ GRB OT7—ba—4—%2A4 VA= LT LFS VAT LDOBREHFIZT— O —&X—%#INT
X5 LS5 UET,

8.2. /etc/fstab 7 74 ILDERK

letc/fstab 774 NE. BADTOTSANT7ANIYATADI I Y MRINZTERTEEOICHETEZ 774 T
T, F7ANVATLANT IAINDNTEZIIZY T Y RIN, TNRESIWDIERETH DD, Y7V Mz (BEET T —
BED) Fy T EIFTOINDEDIN, EWVHE Eb‘?‘?bﬂi?‘" LT 7MY AT AT R EFUTDELSIZLT
L ET,

cat > /etc/fstab << "EOF"
# Begin /etc/fstab

# file system nount-point type options dunp fsck
# or der
[ dev/ <xxx> / <fff> defaul ts 1 1

[ dev/ <yyy> swap swap pri=1 0 0

# End /etc/fstab

EOF

<XXX>,  <yyy>  <fff> OWHEIATAIZAEDLDETELWVRBRIZESHZI T ZIW, fﬂ?l =4
sda2, sda5. ext4 X\Wo/2EDTY, LEid&iTrD6EEDRRHNEIC ’)L\’Ccz!: man 5 fstab (ZXVHERL T ZX
Wy,

MS-DOS % Windows (ZBWTHHIND 771NV AT AL (DFY vfat ntfs, smbfs, cifs, is09660, udfZ& &) T
E. 77 ANVERNICHCONZIET AF—XFEIELSRMIEL201, Filax oy hAT Y 3y Tutf8] OFFE
MHEZRY £, UIF-8 Ao r—)IVDE4 i ochar set 71‘7‘/5 / =N X%D’J‘—)I/tﬂbﬁ%&“iﬁé b
WBETHY, J1— %»#@%f*é%f&?%i&Uiﬁh FLEINZEEIED 2O, HinddFyI7374—ty

hE# (File systems ->Native Language Support (ZHW £9) %= H— /'f\)l/ Jﬁﬂ&)\ﬁh%ﬁﬁ EYVa—)EUTENLRT
5 EMBETY, /272U iocharset=utf8 W5 A7 a VigE J:o'CSC:fD’T—-)ME UTF-8 & U7=5G&. 77
AWV AT ADFERLZNXFIEEFNIND D128 D £, IhzdlFdDTHNIL, iocharset =utf8 TidA& <k
WA TYay utf8 ZIETELUES, vfat X smbfs 77 ANV AT LAEZHAWSE RS, X517 lcodepage] A7 a v
MHETY, ZOXTVaizid, BEFRIZEDNT MS-D0S IZTHWSHNE I—RR=YF S22y NUET, #HlzIE

USB 79w¥a R4 7% MU ruRUKOIS-R 2y hg25a2—H—ThX /etc/fstab 771 IVDFEILLA

TOLSIZHY £,

noaut o, user, qui et , showexec, codepage=866, i ochar set =koi 8r ‘
ru RU.UTF-8 2y N DR FDLDIZEDY £7,

noaut o, user, qui et, showexec, codepage=866, ut f 8 ‘

iocharset 77> 3>t is08859-1 IZXLTHDT 74N NEETY., (FOBE, 774NV AT ADTERSTEN
XFEEEINETA, ) utf8 AT avik, 771 IVAHM UTF-8 O —)VNIZTIEL K B#BINd L5112, h—*
VIS UTF-8 O —)VIZE# LU TRV 22 2R T2EH5DTT,

T7 ANV AT LI E STl codepage & iocharset OTF 7 AN MlZH—FXINVIZBWTHRETDIILE
TEE9, H—2MIBVTHIET D EIL Default NLS Option] (CONFI G NLS DEFAULT). [Default
Remote NLS Option] (CONFI G SMB_NLS DEFAULT)., [Default codepage for FAT| (CONFI G_FAT DEFAULT
CODEPAGE). [Default iocharset for FAT| (CONFI G_FAT_DEFAULT_| OCHARSET) T9., 4 ntfs 771NV AT
LT UTIER, A=V D IV INVRHICHET SHBIEH Y XA,

%%@A~B?417K3mfem3774wyx%Af@%ﬁ&%$Eﬁ®%ﬁ%%ﬁiﬁﬁé:tﬁ@%iﬁ z
L letc/fstab TOEBIZBWTYY Y MATYa Yy barrier=l 2 CULET, N—RFAAIBNZOA TSV ayv
Y R— 1‘b“CD%>7b><‘:97b>Ci hdparm 2 Ef73TH I THATI T, HIXIXUTOIAY Y RE2ZETLUET,

hdparm -1 /dev/sda | grep NCQ
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PN IIN~ZE, ZOA T aryPMYR—hINTNWDE I 2ERLET,

HEARY) 2 —Av 32— v — (Logical Volume Management; LVM) (2D W/A/8—F 43> Tlk barrier A 7Y =
VIFIHTE EHEA,
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8.3. Linux-5.5.3

Linux /S —UF Linux H—3 V2L F9,

BEE YO R 4.4 - 66.0 SBU (—f%HIZi% 6 SBU F£HE)
WET 4 AT RE: 960 - 4250 MB (—f%HyIZiE 1100 MB FEJE)
8.3.1. A—xIJL DA VA=)

H—FINVOMEL, H—FINVDOBRE. IV A), A VAN —LVDIEIZT>TWEET, AEIWToTWBEH—RIH
EDFEDIMZONTIE, =RV =AYV ) —NIZHD READVE 7 71NV ESHLUTLZI W,

AVNANGTBODMERE UTLATFDOIYY REFEITUET,

make nr proper

ZHZED =N —ANZERIZI)—VRBREDIZEDEY, H—FNVEEAFREF—LIE. A=AV INTBR
5, TOENIIINZEFTLIL2#BELCNET, tar AVY RIZEVMIELAZZIFOY—ATIEZ) =V REDIZ
T2 g,

AZa—ARDA VB =Tz — ALV A=V EHRELET, I—RINVOERE[EIIHET L G HRD http://
www. | inuxfromscratch. org/hints/downloads/files/kernel-configuration. txt IZHBDDTHEEL TL Z X\, BLFS
Tl LFS HD OB WK/ Sy r—JIZ/ UT, BBEL R —3IIVEREEHZHBELUTWVET, http://www.
linuxfromscratch. org/blfs/view/9.1/longindex. html#kernel-config-index ZHMMU T AX WV, I HIIZHELLIHI—%
IV OREEEX R E &2 B L TS http://www. kroah. com/lkn/ £ dH Y £,

"h

EEd

H—FINBERTOIIIHEZ>T, HMNY TV /& LT make defconfig #FETT B HENRHY £,
INEFETTEIE THARNBZENLZIN, BIEOYV AT AERNZRINA, FVBVWRENELNEINE
LhERA,

AT OBEREIEH IZOWTOAR), ER), RERNZHERLTLSZIV, AHEHYTHIIGEIZIEV AT LADPIE
WEMEL R o2 DB TEI R0 T 50 LNERA,

Ceneral setup -->

[ 1] Enabl e deprecated sysfs features to support ol d userspace tools [ CONFI G SYSFS DEPI

[*] Configure standard kernel features (expert users) [CONFI G EXPERT] --->
[*] open by fhandl e syscalls [ CONFI G FHANDLE]

[ 1] Auditing support [CONFI G AUDI T]

[*] Control G oup support [CONFI G CGROUPS]
Processor type and features --->

[*] Enabl e secconp to safely conpute untrusted bytecode [ CONFI G SECCOVP]
Firmvare Drivers --->

[*] Export DM identification via sysfs to userspace [ CONFI G DM | O]

Net wor ki ng support --->

Net wor ki ng options --->

<*> The | Pv6 protocol [CONFIG I PV6]
Device Drivers --->

Generic Driver Options --->

[ 1 Support for uevent hel per [ CONFI G_UEVENT_ HELPER]
[*] Maintain a devtnpfs filesystemto nmount at /dev [ CONFI G DEVTMPES]
Fi rmware Loader --->

[ 1 Enable the firmvare sysfs fallback nechani sm [ CONFI G_FW LOADER USER_HEL PER]

File systems --->
[*] Inotify support for userspace [ CONFI G | NOTI FY_USER]
<*> Kernel autonounter support (supports v3, v4, and v5) [CONFI G AUTCFS FS]
Pseudo fil esystems --->
[*] Trpfs POSI X Access Control Lists [ CONFI G TMPFS_POSI X_ACL]
[*] Tnpfs extended attributes [ CONFI G TMPFS XATTR]

Kernel hacking --->
x86 Debugging --->
Choose kernel unw nder (Frane pointer unw nder) ---> [ CONFI G_UNW NDER FRANME |
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‘P' ER=TL

"The IPv6 Protocol” IZDWTIIHBRIZIEAREL UL TERWVWEDTITN, YATALAFEEITBCHEREL TV
£EDTT,

" /JI_ %B
FANY AT LD UEFI 2#FHLTWEEE1E. ED "make defconfig’ 12L& > T EFI 12B#$ 2 H—2)b
T a v NEHBMIZENINET,
LFS o H—3 )% UEFI 2R LU/ZHA N Y AT LABRBEANSG 7= T 23583AL TV a v 2iEEd 2 0%
BhHY FT,

Processor type and features --->
[*] EFl stub support [CONFI G EFl_STUB]

LFS B&IEIZC UEFI ZHENY &S 3742 HiElE 1fs-uefi. txt B> b http://www. linuxfromscratch. org/
hints/downloads/files/Ifs-uefi.txt IZRINTVWBDTHBLTLZIW,

FoREEE DO

Support for uevent hel per
AEHZAENZTD I LT, 73 AEH % Udev/Budev IZXVIFHRVWET,

Mai ntai n a devtnpfs
AEHIZ, A—2IWIZE D HRBRINDI BT NS A —REAEKRLUET, Zhid Udev BEEL TWALTE
Tbhnxd, Udev IZZDOLETEREIL., N—IvYaVEHPYURY)Y2) v 208MET0WEd, Udev/Eudev
ZRHTIHBEICIIAREHEBEZENICTE I ENBETT,

‘ make nenuconfi g

B9 % make BREEZHOD I :

LANG=<host _LANG val ue> LC ALL=

ZHIHFA OB —VREZFRTEEHDTY, ZOFREIF UIF-8 TOEXRFENINZTFANI VY —ILIZ
T menuconfig D ncurses (Z&KDITRRZHUNIITD ZDITBELRY £,

<host _LANG val ue> Df53i&, A MDD $LANG ZHOEIZE SHA TS ZIWV, $LC ALL HD W& $LC
CTYPE Dz ETLHILHTEET,

Foa<xy RTIEARL, RWIZE>Ti nake oldeconfig 2792 Z LW MYRGEEHYD £F, FHMIZIO>VWTIX
H—=2IYV —AND READVE 7 7 A IV BHHL T ZI W,

H—FIEREIFITHOLTIZ, FRANYATLIHDN—FNVEETT7AI) .config 2a¥—LTHHATEIZ LTI
T, TOT7ANNELETNIEDOFETT, ZTOEEIE linux-5.5.3 T4 L7 MNIIZZFDT7 74NV I¥—LTLKEX
W, 20 EZ0%Y HIEBEOLEFA, BEHAZAZa—06LHBLT, I—FNVEBEEZ —N6F>TZ
ENEFLNI LT,

H— A A=V ETa—)be a5V L ET,

make

A—FINVEY a—)IVEFHATL%5E letc/nodprobe.d 7«4 L7 NUNTOFREALEL LET, EVa—ILbPhH—
INBEWZETBERIL 7.3. [TNAALALET2—I)LOPNIDWT] % |inux-5.5.3/Docunentation 7« L2 k
VIZHBHN—FIVRFaAy NEBBLTLZIY, F/2 nodprobe. d(5) £E/HTT,

H—FNBEIIBVNTEY2a—NVOHHAZHEHZLTHBEDTRETINE., ZZ2TCEVa—NLaEaAYAM—ILLET,

make nodul es_i nst al |

H—=FNDAVNL B Ebho2E, A VAR —IVORTIZAFTHEDUEEE2ITVET, /boot T4 L7 MJIZ
W OMD T 74N EIE—LUFT,
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=
ay EX
BARNYATFAIML U /boot NR—=F 4 ¥ arvEaHOCTWAESITZ 77NV EZFZiza¥r—LUEd., Zh

BT S 22, fEZERTIC (chroot FT) /boot 2K A MDD /mnt/lfs/boot 1231 Y RUTHL FERDH
VEdT, FAFNYATA O root 2—H—2EZ->TUTREETLET,

\nnunt --bind /boot /mt/Ifs/boot

=N AA—=IADNRAL, FIHLTWS TSI N7 A —AIEoTIXEXETY, FTDOT7ANEIE, FALY
HEIZZELTHNETA, 7270 wmlinuz EWHEERFBTEDTLSAIY, ZHTEY), RETIHATS 77—~ 7
T 2AEHWIIHRETH2OICBERIETY, UFOIY Y RIF x86 T—FF 7 F ¥ —DHEEDOHITT,

cp -iv arch/x86/boot/ bzl mage /boot/vm inuz-5.5.3-1fs-9.1-systend

System map FA—FIVIZHTEY VRNV T 7AINTY, ZDT77ANMEHI—F) APT OEEBOTY VKAV b
EYVEVIUTOWEY, FARRICETHON—INDT —AREROT RV AZERLET, ZO77ANVIE h—3)
ICHED D > G EICTORNERAND FRERLEUTHATEEY, YT I 74V EA VAN T I TFE2FETL
EJ

cp -iv System map /boot/ System map-5.5. 3

N—=ANHET 7 .config X, LTHEFTL/~ make menuconfig IZ& > THEBRINET, ZD7 7 ILAHITIE,
GAVNRLIN U=V OBREFEHOERP TR TREREINTHES, FRIDOT7 7 ANV ESRTDBENHT o0
LBV D, ZO77ANVERFLTEEET],

cp -iv .config /boot/config-5.5.3

Linux #—2 VD RFaAYNEASL VAN UET,

install -d /usr/share/doc/I|inux-5.5.3
cp -r Docunmentation/* /usr/share/doc/linux-5.5.3

H—2NDY—ATFT 1 L2 NVIIIEZEN root 1—F—IZZ2->TWFEFA, XL chroot BIEND root 1—H—
EBOTNNY T —VRIBFRLTISE U2, BREINZT7 74 IVEIINNY r—YBRBEPHTW 22— — 1D, I —
71D PEHINTVWET, ZOZLEFE@AFIFVMBEIZRY FHA, EWVWOIDERYTr—Y% AL VA=V
DY —=AT 74Nk, 7ZOTWFHEIBRTEZL5TT, —JF Linux DYV —A7 71k, HIBRETIZHEFRL T I e
L 1FONET, O HI-OFEDHN 22— —1DN, 1 VA=V UAEIYVHNDOHEID 1D (ZE )Y
2ol REEE RV ZFET, TOANEIA—FINVY — A HHIZEIBITUEOHERZR DI LIZREIDIITT,

" ﬂ‘zéﬂ
H—2IDLZEIL, BLFS 24 VAR —=ILLTWLIZONT, /EZEFHLTONRITHNIEE SR &0
ZaH)ET, —BIINNXVT—=IUDY —ARHIRTD I EA@EETTHE, H—32NVDY—AIZEL Tk, h—
N EE D —EBHIIIAVAN=ILTBEEL, HIBRUALS THOEEA,
H=FNVDY—=AT7AINEHEFRELTHEL2EY A5 linux-5.5.3 T4 L Z hUIZHEWT chown -R 0:0
EFETLTBVTLEZXY, ZHZEVZEDT2 LI N)DRREHIX root 2—F—+ 20 £9,

[
I

H—=2INVEHHTLZ2EZORIZIE, H—F VDY —ATF 4L MVIZHLTYYRY w2 YYD Jusrlsrcl
linux ODERZEFIOTHNDEDRHY £9, I —3) 2.6 RUUENIEITZ2EDTHY LFS Y2574 L
TIHAERLUTERY EFRA , R—=2ALRD LFS YATLAZREL, TIIHEZEBNY =y EMLTHT
S UEBIZ. TOZENREE RENLTT,

I
e

X512 include 7«4 L Z K’V (Jusr/include) IZHdAYX—T7A)ix, %73 Glibc DAV I31 )
HoOEDTRITNIERY F¥A, D%V 6.7. Linux-5.5.3 APl A"w & —] (ZX>TA VA= I N/,
44l (sanitizing) U2 DTT, ULENO>TEDHI—FINAY Z—=MD I —FIIZTREILINZAY
A2 o TEEIINTUEZS>DITEITRITNERY XA,
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8.3.2. Linux EYa2—)LoO— KN|EDHE

7ZOWTVWOEE Linuxk EYVa—)VIZHBMICO—RINET, UNLUFIEREDRERZLELTLI2EDEHY £
¥, TYa—)EO—R$TDTOT 5L, modprobe F721% insmod X, TD &SRR EITS HWT [ etc/ nodprobe.
d/ usb.conf ZFJHLU X9, USB KRZ /35— (ehci hed, ohci hed, uhci hed) BEYVa—ILE LTEI RINTWA
BEIE, TNS6EZELWETO— RURITER ST, £D72dIT [ etc/ nodprobe. d/ ush. conf 7 7 A VA3 pEE L
7)) 9., ehci hed 1% ohci hed ¥ uhci hed £V EXICO—RUABTNIERY FHA, ZhzE{TbRne 7— MEIC
BAEIwE—=UDNHENINET,

UFDIx Y R%E%EFFUT /etc/ nodprobe. d/ usb. conf 771V EERKL £7,

install -v -nv55 -d /etc/nmodprobe.d
cat > /etc/ nmodprobe. d/ usb. conf << "EOF"
# Begi n /etc/nodprobe. d/ usb. conf

install ohci _hcd /sbin/ nodprobe ehci _hcd ; /sbin/nodprobe -i ohci _hcd ; true
install uhci _hcd /sbi n/ nodprobe ehci _hcd ; /sbin/nodprobe -i uhci _hcd ; true

# End /et c/ nodprobe. d/ usb. conf

ECF
8.3.3. Linux DK
A VARN=INVT 7A): config-5.5.3, vmlinuz-5.5.3-1fs-9. 1-systemd, System.map-5.5.3
AYVAN=NToLZ NV /lib/modules, /usr/share/doc/linux-5.5.3
WBER& 55 ER
config-5.5.3 A=V DFREETNTEAET,

vminuz-5.5.3-1fs-9.1-systend Linux YAFADTY YV TY, IvEa—&—%EE)LAZEIZIE. ARV —
TAVIVATANIZTEMNIZBE—RINEEDTY, I—FNFarEa—
B—DN—RU T 2R T2HOPDIVR—32 NERHU THLL
T, TLTTNSLDAVER—RVFEVY—BEO7 74V LT, V7 YT
THRHATEBEDIZLET, 72720820 (PUBLIINFRAT 2T S
SV EUT, HErELEEBOTO7 T AMBEBKE L TS &S I2HERIT F
£

System nmap-5.5. 3 T RUVALYVERLVDY ARNTYE, H—3)VHNDOTRXTOREKE T — 2RO T
VRMNIRA U RBLUT RVAZRUET,
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8.4. GRUB ZFW/cT7— M T7OERDEE
8.4.1. lEL®IC

®
=

GRUB mEcZ2i#>TLES> L., (D-ROM DL S BMOTNA ANSEE T— " TEIBRLB>TLULENET,
FED LFS YATLAEZT— b AL T5-0121F,. AHOAREILTLUESBETIEHY VA, HZEPFHLT
WABED T — o —&—. #lziE Grub-Legacy, GRUB2, LIL0O RY DB EEMBIETIZ I ABEN LNEY
/\/o

AV a—Z—DHHREEIZ (FT—FREEIZ) BRoTLES> 2 HhY FEFT, TALFEIHATIVYEa—4—
% [#IH (resucue)] §257—hTA4 AZDEKEZBTTOTLEIN, T—=hrFNAS A2 HEL TORWGEIIER L
TLEIN, PUBIRTFEZERT S /2012, BHEIZGU T BLFS 7w 272281  libisoburn (2% 2% xorriso %
AVAR=IVLTLZIW,

cd /tnp
gr ub- nkr escue --out put=grub-ing.iso
xorriso -as cdrecord -v dev=/dev/cdrw bl ank=as_needed grub-ing.iso

g i
UEFI ((Unified Extensible Firmware Interface) E— RZHFMMIZUL/ZHBANMIT LFS 20 RI B354
1. BUENCEIHH L 72 CONFIG EFI STUB Z2A%ZLTH—RINZ N RTLIHBENHY £, UL L LFS i
GRUB2 IZZD & BIEEL R CHEBTIET, IhE2ATIE. FANYATAD UEFI E—R»tFa

77— MRS T A MBENH Y FF, L <IE http://www. linuxfromscratch. org/hints/downloads/
files/Ifs-uefi.txt 2L T ZI W,

8.4.2. GRUB dDfp&#RAI

GRUB T RF A T/ N—=F 14 ¥ a iz LT (hdn,m) EWo2EEROMAEZEALTCHES, n lFN—KRRS1
THEES. n 3NN—F14YavEESERLET, N—RRIATRBZRLXOLLRZBOET, — /=T Ya V&S
F, BEANSR=—F 4 varvThniZl o, HES—FT o> a vy ThNELOMABOET, HOTHON—Y a v Tkt
WZEONSBMABOTHELZN, SIEED TIHERVDTHERELTLSZIY, #lziE sdal i& GRUB Tk (hd0,1) &%
XM, sdb3 1% (hdl,3) FEHXINET, Linux YATFTATOEYFENEIEE ST GRUB Tl& CD-ROM RF 1 72 /N—
RRSA4 7L UTEFRVETA, HIZXIE CD A hdb THY, 2FDODN—RRFA 7D hde ThHoEGE, 2FDODOD
N—RRKZ A 7F (hdl) &FHLINET,

8.4.3. EREMEXE

GRUB &, N—RF A A7 LORWIOYIH NS w75 —22EXHUET, ZOMHEEE. YO7 71NV VATAIZE
BLTVWERFA, JZIREINTHD O ILIF, T— =70 >avildd GRIB EYVa—WIT7 7 ALE
T, EYa—INDOTFT7 AN MiiEIL /boot/grub/ T,

T— M —F 42 aVvEEIICTEINIEAMMIBROENTNT, FRICE>THREFENEDY 3., fEINBZ1D
DFEIEL UTIE, 7—bS=F70¥ayve UTHY USSR (100MB BEDOY A AD) X—F42avez#iIbI LT
4, IH5LTHLE, ZORBIZLFS THAIDPEHT A ARNIEE2a—a v ThAIMN, YVATLAEBATLEEIZE—O
T—=RT774NEMATEIENARTT, D2FVEDEIBRT I IATANLTET VAN AREEARY T, 2
DSiFERELDEBL, WG\ —FT4>arveE3y U/ ET, BE Iboot T4 L7 "VIZHD2ET7 71V % (BlzIE
BIEIIZCTEILRUZ Linuxk #—20E) HLWS—F 0 ¥ a VIIBEIIEIRERNHY 4, FLTOEAN—T 1
vavETYIYUY U, BE Iboot LTI YV MLULABTILIZRAYET, Ihzfro/-%id/ etc/fstab %25#
PHZESHBR T AZXW,

BRI TO LFS N—=F7 4 > a v TCEHMER<EELET, HZUEBCATLAZEDED ZO0FEIL. &V EMIZ
B FET,

ZZFEFTOERIZEDNT, W= M=F 1Y a vz (HE2WET—MS\—F s vavzjinN—Fsared
BELFNEEDT) ELET, BITFTIEHELT, V—hS—=F 0 vay (BhDEZWVIPSITOT—KS\—F 12V 3
V) N sda2 THHLUET,

IF#5470UTC GRUB 771 J)VEE%Z /boot/grub (24 Y AM—=)LL, 7—hhTV I ZBEL T,
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]

|

I

®
PFIERTIVY RZ2EGFTDE, HAEOT7—ba—4—% LEXULET, EXTI308FHEWYCTHLIA
5V REZEFLULRONTLSEIY, HlIAEY AL —T— L J—K (Master Boot Record; MBR) Z&H T 3

Y—RNR=F7 8O T 2=V Y=V T VT ZFHL TV HERENINITES L ET,

‘grub-install / dev/ sda

" Had
Y AT AH UEFL 238U CRBINTV I, grub-install 1& x86 64-efi & —7v MIHFTE 77 (L%

AVAR=NVULEIELET, ULALTDEI BT 7AIEE 6 BIZTA VA=V ULTVWERA, ZTDH
Bk EDa~vy RIZHLT --target i386-pc ZEMLTLZIW,

8.4.4. GRUB &7 7 1 L DK
/ boot/grub/grub.cfg 771 IVEAERL T,

cat > /boot/grub/grub.cfg << "EO-"
# Begi n /boot/ grub/grub.cfg

set defaul t=0

set tinmeout=5

i nsnbd ext 2
set root=(hdo0, 2)

menuentry "GNU Li nux, Linux 5.5.3-1fs-9.1-systend" {
i nux /boot/vm inuz-5.5.3-1fs-9. 1-systend root=/dev/sda2 ro

EOF

"ﬂ' ki%ﬁ
GRUB 22 > TH—RNT7 7ANVEIX, BEIND N N—FT 1Y avhoDMHMEE R £9, ULAaA->T /
boot /S—F 4 ¥ avEHIZERL TWBIGEEIX. EELD linux OfFH1 5 /boot DERZEHLY FRNTL ZX
W, E7z set root TTCOT—MN—=F 0 varvdigEdr, FULSBETLIHENDHY £,

GRUB lZ AZM AR T TSI ATHY ., 7— MNUBHIZBEU TCOIEEIZZ < DA TVavziRELTHET, Thizk
D, BTN A, ARV =T A VITVAT A, N=F14>arviAL TIEESHIGLTVWET, XILICHAZTA AD
OO T avELLIBEINTHNC, 7974 ANVEBEATSYYafm, YOV R, SUAAHNBREIZDWTHALR
YA AXNAERETT, ATV arvofMirRHIAE. 2 COFEMHHOHFHZBZ57-0HHZFL £9,

a4y HHE
. grub-mkconfig X \WH IV RIZ, BET 7 A NVEHBWIZEKTZEDTY, Z0ax Yy Rt /ete/
grub.d/ IZHD—FHDOAIZ ) T RZ2HHLTHY, TNETIZREELTWAEARFEDND Z 2IZRY £9,,
FO—SEOAZY) TRhiE, V—AI—REEMELLY Linlxk TAANIEa2—YaVIiZTHVWLNEDNET
HD7-, LFS TR INETA, B Linux T4 A M) Ea—Yaviezad vy AN=LT3545I2E T

LDAIY) T RE2EFTTE, bEHOERWEELRZIXTTYT, IOV RWTTNS, grub.cfg dNw o
7w FIFENTIITD EDICLTLAIN,
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BIE FERT
9.1. fFZERT

TEFEULZ! LFS YAFLADA VA RN=IRTTT, HBRZOBEHLLWHAXALAAAL RO Linux ¥ A TF AD5ERL 72
ZE&TUL &S,

Jetc/lfs-release WS 77 ANl I THEKRTEZIILIZLET, ZOT77ANEES>THEIFIE. EoN—TYay
D LS Z2AVARN=NUZO0», TIZHHTEET, (BUDEZVEMEZRITZFCE, B3 IZHBTESLZ
LIZBDET, ) MFoav Yy RIZEY I 77 A IIVEERKRL £9°,

echo 9. 1-systend > /etc/|fs-rel ease

AVARN=NVYATLADEREEZEDLU 2 DOT7 7 ANBHNIE, TNUDPSVATLAIAVARN=ITE8y r—JI|Z
BOWTHHLTWSZENTEET, N Tr—IJR3NAFVEATHoTE, LI RTZEDTHo>TENFTVETA,

1 2D 7 7+ )it Linux Standards Base (LSB) DESNT. HAT-DVATADBED LD RRRMIZH D0 ERTEHD
T, INZEZEKRTDEEZOIZULTOIaIYY RZ2EFLUET,

cat > /etc/|sb-rel ease << "EOF"

DI STRI B_| D="Li nux From Scr at ch"

Dl STRI B_RELEASE="9. 1- syst emd"

Dl STRI B_CODENAME=" <your nane here>"

Dl STRI B_DESCRI PTI ON="Li nux From Scrat ch"
EOF

2 2ODT7 7ML, POZOWEUEREZELEDTTH, systemd 7774 HIVT AT by TEENZNEZFHL
I, ZHEERTIZEZOIZUTOIYY REEFLET,

cat > /etc/os-rel ease << "EOF"

NAME="Li nux From Scr at ch"

VERSI ON="9. 1- syst end"

| D=l fs

PRETTY_NAME="Li nux From Scratch 9. 1-systend"
VERS| ON_CODENAME="<your nane here>"

ECF

"DISTRIB_CODENAME” & ’VERSION CODENAME® ODMIHHIZX U Tk, HBRZDV AT AZKRETED LD ITHYIIHEL
TLEIW,

9.2. 1—H¥—&48

AU KD AEDMEEIFKR T T, LFS 22—V —FEHE2T>oTHI VA —2BBLETN? ARDR— http://
www. | inuxfromscratch. org/cgi-bin/1fscounter.php (2T, #OTHEELZ LFS D=V a v e K& EH LU TRIW,

FNTIRVATLOBHEHFZ2T720FEL &5,

9.3. Y RFLDELELEH

VIRNITZTDA VAN =AW ETRTZTLUELA, Z2TIVPa—X—%2HEELEFTH, W<ONEELTBY
TFRXWV, AEBAFAUCTHELAYVATLIRENEOEDTY, MBI EFIEFRIL2BEIVIETTOITIE, B
BENALRELTHWSIET T, £OULIELKIEESETLRU LDIZ chroot BIEZFHL T BLFS 7Y 750 D0
IV —V% A VAR=IVLUTWEFEL LD, TOBOYT—NMIEDHLW LFS Y2AFAZ2EEFHTIIE. L) —HE,
METEBREZ8ZLIIARZIETTT, UTIEZOBOMEN TT,

Lynx DE5BTFFARNTIOY =24 VA=) LTE T, FHEREENLSTE BLFS 7Y 7 2fHIZEBRUENS

NI —I ) REEEZEDD ZENTEIET,

GPM Swor—I% A VA M= 3 NI, REWMKAICCIAE—R—A MNMERITO I ENTIET,

3w N —2BEENIZTHEE IP 7 RV AZHWS Z EANE Y TR WSS, dheped /X —3% dhep /N 7 —
VDI IAT VY N EVa— VR 2RHATEIIENEZIONET,

sudo 214 VA P—=NFTHE. V= 21—V —DNTHoTEH, "W ITr—I VI REALSVARN—INERBIITFHOZILEN
TEE7,
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FELUPTW GUI BEZ2ELTY E— MERZITOAZWIEEIEX openssh 21 Y A M—J)LL £9,
AR =32 MEHIZE VBRI T 7 A VEIGEITD 7201 wget 21 VA M=V U ET,

N—RF 4 AT R4 T2 GUID S—F > arv5—7) (GPT) hHd 745, gptfdisk F/-1F parted BWEHAALEL
DERY FT,

BEBIZ. DUTFIORTHEADERE 7 7ANVDHEYTHENE S iR L £,
/etc/bashre
/etc/dircolors
/etc/fstab
/etc/hosts
/etc/inputre
/etc/profile
/etc/resolv. conf
/etc/vimre
/root/.bash profile
/root/.bashrc

IHEALWTTR, HUKAVAM—IVUE LFS YATLAOHEEHZ2TVEL &5, F91E chroot EREEMN SIS
9,

| ogout

R 77 ANV AT A ET VI Y MNUET,

umount -v $LFS/ dev/pts
unount -v $LFS/ dev
unount -v $LFS/run
unmount -v $LFS/ proc
unount -v $LFS/ sys

LFS 727 ANV ATAET VYTV MNUET,

umount -v $LFS

BEON—FT > arvzezERLUTWEEEIE. MIFOE I UTEEN—FT 2> aveT7 Y NUET, AL VD
N—=F42avdT7 VIV NIZOBIZITWET,

umount -v $LFS/ usr
umount -v $LFS/ hone
umount -v $LFS

UTFDESIZUTV AT LZHERU £,

shutdown -r now

CHNETOMEEIZT GRRUB 7— O —X—=2REINTVDIETTY, TOAZa—(TIF LFS 9.1 2EHTL/-DD
AZa—IHHMRHZIEI T,

HEESNEFITDON LFS YATLAZFES 2N TIXFET, BEIIRUTILARZY I T 24V AM—ILLT
WO TLZIWN,

9.4. SEM?

AEEZBHAEE, HUNEDI TIVET, AENEIAICL>TEHREDLRY, VAT LADORERIEIZODNTH
SFIZFEATIHITZE D ENET,

LFS Y AT L% AV AR—N UL DRIIMTZ? | LEERIILRLZNPELNETA, TOEMIZERDZOIIFICE
FOfHE 2L DET,

LR~

HOWBHY T MU ZTIZEWT, NP Fal) T4 DOBERIIHABEINTVEY, LFS YATARY —AI—FR
WAV N LUTWETDT, TOEIBREZREITIIE I LBEIAOMLFHLELZY 9, TOLS>LHREE
Fr T4V TCRETIHERDIGRH Y FTDT, W<OPZLUTIZRLEL &,
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CERT (Computer Emergency Response Team)

CERT (ZIZ A=V YTV ARDHY, BLDAR—F 4 VIV ATART SV r—yaviisBirdtexa) 5710 %
EERNHLUTOET, BT 2 BHIE http://www. us—cert. gov/cas/signup. html ZZH UL T A X,

INJT NZ w7 (Bugtraq)

NIRRT 2iE ROV Ea—2—tFa) T4 IZlT2A-V VT ) ANTY, ZHIEHZIZERIN
X a) s BT AMEE AL TWEY, AR FOMEZMNETI 70w 7 ABHREESEL T NE
9, WEFHCET A I http://www. securityfocus. com/archive ZHM U TL Z X\,

Beyond Linux From Scratch

Beyond Linux From Scratch 7w 27, LFS 7w WD HES YV 7 v =7 DHFHEZBEA T, DY I T
EFAVARN=ILVTEFEEEZRLTCWES, BLFS YOV MILLTIZHY £9, http://www. linuxfromscratch. org/
blfs/.

LFS &>k (LFS Hints)

IFS B NIEABRFaAAVNZEDAEZEDTY, LFS I32a=2F1DRT VT4 TILoTEEINAZEDT
4., TNoHDv Y Mt http://www. linuxfromscratch, org/hints/list.html IZTHRBTEIENTIET,

A=) V7Y AN

BEIAIZESMUTIHEITS LFS A=V YTV ZAM2HY 9, MIPDOBITVBREIZZSZY, BHOREAKZIT N
Mo, A2 NETaT 7 MIEBLEZWVWE WS EZESIZ, MU TCHEHL IR TEXEd, FHUIE &1 = -
A=V VU T)AMEBBUTIEZI N,

Linux RFaAxA> NS BT 2 (The Linux Documentation Project; TLDP)

Linux RFa A OV Z7 FOHETIEIE Linuxk O RFa Ay MNMIEDLLME2LE I M2 & T,
TLDP Tl — (HOWT0), A+ R, man R—Y %L BELTHET, UTFOYA MNIdHY £9,  http://www.
tldp.org/
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fTex A. BEEE & HEE

» I
' Elzlxnnn I

A B?‘éEIZKnnu REEN— BRI R LTS EBbNdEDIE. TOREL Y IE |7\] ZGE
Tbij‘ 1%~|; m:l ﬁé&%@b‘&b\&/u\bmz)%@ = ﬂfi #Rrﬁ{j"d_‘a—/\nnfx_ ‘)'é/j_“?;— Lz 7;—
DHMEDH S EFTIREIZLDHLDTH D720, R - R4S EFTIZ OV TIE TR 230,

nu
(v (‘2“

ABI TTVr—vay NF) 4 &—7x—A (Application Binary Interface)

ALFS Automated Linux From Scratch

API TIVrr—vay uarss3v Y A& —7x—A (Application Programming Interface)
ASCII American Standard Code for Information Interchange

BIOS R=yw 7 AVTYN/TINTY N YAFA; /N1 F A (Basic Input/Output System)
BLFS Beyond Linux From Scratch

BSD Berkeley Software Distribution

chroot  Jb—bhDF x> Y (change root)

CMOS ¥ —% A (Complementary Metal Oxide Semiconductor)

C0S Class Of Service

CPU o B SE S (Central Processing Unit)

CRC KETTEMRE (Cyclic Redundancy Check)

CVS Concurrent Versions System

DHCP HAAFIVvY RAN AV T74Fal—ay 7o bka)l (Dynamic Host Configuration Protocol)
DNS RAA VX —ALYP—Y A (Domain Name Service)

EGA Enhanced Graphics Adapter

ELF Executable and Linkable Format

EOF 77 AV Oif& (End of File)

EQN X (equation)

ext2 second extended file system

ext3 third extended file system

ext4 fourth extended file system

FAQ FL<Fho6NDEM (Frequently Asked Questions)

FHS 77 ANV AT LPEERERE (Filesystem Hierarchy Standard)
FIFO T77—AMAY, 77—AFT7 D K (First-In, First Out)
FQDN SEER R A >4 (Fully Qualified Domain Name)

FTP 77 A )VEEk 78 s a)b (File Transfer Protocol)

GB FH51  (gigabytes)

GCC GNU 2> /8¢ 5— 2L 2> ay (GNU Compiler Collection)
GID )\ —T# T (Group Identifier)

GMT ) = VkE#ER; (Greenwich Mean Time)

HTML NANR—=FF A v—2 7w i (Hypertext Markup Language)
IDE Integrated Drive Electronics

IEEE Institute of Electrical and Electronic Engineers

10 A (Input/Output)

IP 1 v&—%*wv h 7B ha)L (Internet Protocol)

IPC 70+t A[@E(E (Inter-Process Communication)

IRC A& —3w Kk Ulb— F+¥w h (Internet Relay Chat)

IS0 E B AEHE L kS (International Organization for Standardization)

232



Linux From Scratch - Version 9. 1-systemd

ISP 4B —%3wv s ¥Y—V A FO/34( &— (Internet Service Provider)
KB 031  (kilobytes)

LED FNA 4 A — R (Light Emitting Diode)

LFS Linux From Scratch

LSB Linux Standard Base

MB A N1~ (megabytes)

MBR AR — J—hr LI—R (Master Boot Record)

MD5 Message Digest 5

NIC xY hNI—2 4B —T7x2—A H— R (Network Interface Card)
NLS Native Language Support

NNTP Network News Transport Protocol

NPTL Native POSIX Threading Library

0SS Open Sound System

PCH TV VIS IEANY A — (Pre-Compiled Headers)
PCRE Perl Compatible Regular Expression

PID Jo¥ AT (Process ldentifier)

PTY A8 (pseudo terminal)

Q0S 2AVF 4 A7 B—E A (Quality Of Service)

RAM SN T7EA AEY (Random Access Memory)

RPC VE—F FB¥—Y ¥ a—)L (Remote Procedure Call)
RTC DT7INAEA L2712 (Real Time Clock)

SBU EHEVY )L REFRE (Standard Build Unit)

SCO Yoa ZIVA AR —3av# (The Santa Cruz Operation)
SHA1 Secure-Hash Algorithm 1

TLDP The Linux Documentation Project

TFTP Trivial File Transfer Protocol

TLS ALw R B—H) A ML —Y (Thread-Local Storage)
UID I —HY—#5+F (User Identifier)

umask user file-creation mask

USB 2=8—=%) Y F7I)V JNA (Universal Serial Bus)
UTC e M (Coordinated Universal Time)

UuID IWH—Z#5F (Universally Unique Identifier)

Ve {48 3>y —)b (Virtual Console)

VGA Y54 5740w 2 A 71— (Video Graphics Array)
VT fRAeEEAR (Virtual Terminal)
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{T8% B. FiEF

Linux From Scratch 7O Y 7 hAEBLU T RI 22U TFDH % & & OFMREIA I BGHE L 3,
+  Gerard Beekmans <gerard@linuxfromscratch.org> - LFS ¥§&E
«  Bruce Dubbs <bdubbs@linuxfromscratch.org> - LFS fRiEEHE
« Jim Gifford <jim@linuxfromscratch.org> - CLFS Oy 2 FtEY) — & —
- Pierre Labastie <pierre@linuxfromscratch.org> - BLFS #@&E#. ALFS V) —&—
« DJ Lucas <dj@linuxfromscratch,org> - LFS, BLFS fg&E#&
«  Ken Moffat <ken@linuxfromscratch,org> - BLFS fR&E#H

o ZOMIZEE L DHAIZEMPNTESIELU-, BXEITIE LFS X BLFS BE¥DA =) V7 ) ANIT, %€, Tv 7o
WNAEDT AN, NT#HE (EEIER. SuTr—I4 VAN IVORBHLZEEZBLUT, KT 78EICTHHEETEL
77

#ERE
«  Manuel Canales Esparcia <macana@macana-es.com> - AXA 2@ LFS R0y =7 h

- Johan Lenglet <johan@linuxfromscratch.org> - 752 AM LFS BIER oy -7 ~; 20084E % C

«  Jean-Philippe Mengual <jmengual@linuxfromscratch.org> - 75> AM LFS BER 7Y =7 b; 20084FE~20164F
FT

« Julien Lepiller <jlepiller@linuxfromscratch.org> - 75V AM LFS BIER O o ~: 201TENSBEZ T
+  Anderson Lizardo <lizardo@linuxfromscratch.org> - AL N AN D LFS iR 7Y =7 h

«  Thomas Reitelbach <tr@erdfunkstelle.de> - R LFS iRy 7 b

«  Anton Maisak <info@linuxfromscratch.org.ru> - B> 7® LFS iR 7oy =7 K

« Elena Shevcova <helen@linuxfromscratch.org.ru> - @7 ® LFS BR 70y =7

I —EEA

KD S—
« Scott Kveton <scott@osuosl.org> - Ifs.oregonstate.edu I 7 —
« William Astle <lost@l-w.net> - ca.linuxfromscratch.org I 7 —
« Eujon Sellers <jpolen@rackspace.com> - 1fs.introspeed.com I 7 —

« Justin Knierim <tim@idge.net> - 1fs-matrix.net I 7 —

MEDIS—
+  Manuel Canales Esparcia <manuel@linuxfromscratch.org> - Ifsmirror.lfs-es.info X 77—

« Luis Falcon <Luis Falcon> - torredehanoi.org X —

3—Av/RDIF—

+  Guido Passet <guido@primerelay.net> - nl.linuxfromscratch.org I —

S

« Bastiaan Jacques <baafie@planet.nl> - Ifs.pagefault.net

3
~
3
~

Jf

«  Sven Cranshoff <sven.cranshoff@lineo.be> - Ifs.lineo.be
« Scarlet Belgium - Ifs.scarlet.be I 5 —

+  Sebastian Faulborn <info@aliensoft.org> - 1fs.aliensoft.org X 7 —
«  Stuart Fox <stuart@dontuse.ms> - 1fs.dontuse.ms X I —

« Ralf Uhlemann <admin@realhost.de> - 1fs.oss-mirror.org I 7 —

« Antonin Sprinzl <Antonin.Sprinzl@tuwien.ac.at> - at.linuxfromscratch.org I 7 —

2!

«  Fredrik Danerklint <fredan-1fs@fredan.org> - se.linuxfromscratch.org
«  Franck <franck@linuxpourtous.com> - Ifs.linuxpourtous.com I T —

«  Philippe Baque <baque@cict.fr> - Ifs.cict.fr 27—
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« Vitaly Chekasin <gyouja@pilgrims.ru> - 1fs.pilgrims.ru I 7 —
+ Benjamin Heil <kontakt@wankoo.org> - 1fs.wankoo.org X 7 —

+ Anton Maisak <info@linuxfromscratch.org.ru> - linuxfromscratch.org.ru X 75—

TETDI5—
. Satit Phermsawang <satit@wbac.ac.th> - 1fs.phayoune.org I 7 —
«  Shizunet Co.,Ltd. <info@shizu-net. jp> - Ifs.mirror.shizu-net.jp I 77—

+ Init World <http://www. initworld.com/> - Ifs.initworld.com X T —

F—=AMZVTDIZ—

+ Jason Andrade <jason@dstc.edu.au> - au.linuxfromscratch.org X 5 —

—r (o) ~ W ~ W~
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ffegx C. /Ny Fr—TY DKFHER

LFS (2 THEEG 2 8w r — VI3 TR T, DWW DD /8w r —IIKFE L TWT, FNHMH > THIO THEHYIZ 1 v
AR—UMTEET, ST —IDRCRENEELAS TS EDEH Y EF, DF) —DdD/ Sy r—Ini=o
OOV —VIUKIFELTE Y, ZOOBREFE—2ODNNY T —VIZEKEFELTWE LIS BHITT, 50077
BRHdZ NS LFS IZBEWTAY I — VR EETIIEFIXIEFICEHELREDO LAY £9, ARHilk LFS ICTHETLH
N r =Y OHIFRERE RTEHEDTT,

CIV RGN r =YD %121, 3FHED D VIFAEEOKAFEGRE RUTHWET, [12DIFdg/ 1y r—IY% a v
ANWLUTENRTEZDIIBELREZNNY T —YTT, 220DF—2DDEDIZMAT, TAMAS— N2FETTSE/-
DITHEL BRI r—ITT, 3DOOEFNENNYTr—I2Z I RU, BEIIZA VAN =T D200 EL RNy
r—=I7T9, ZWVWTOVODHE, TN6DNAIr—JIZE&FNTWEAZY) T RN, EFEY 2 —IAD/NA % EEMIZ
HOFE->THET, FIEDIEFZELB VIS —IDEIN REfTOEVE, BERIIZA VAR —=ILINDE VAT LIZBD
T, AZ VY ROHEIZ /tools/bin/[FEFEYa—I] LW ENANEGENTULES Z L2 hhERFA, ZHIEHH
SMWNIAEY R Z ¥ T,

HFEBRE U TADDIZRTDIMERDO NN r—ITh Y LFS TIEEHAL THRWVWEDTT, ULHLLEIAILEST
WWERBNRY r —ITHDIETTT, TNHDNAY =Tk, XSICHDONSY r —V%BEE LTV, BEWIKREFEL
EOoTWVWBIeRHDFET, TOIVOHMEKEBBRLEDHZ D, TNbE A VA M=IVT G521, LFS 23 XTH ETF
T-REIZHEE LFS WOy r —Y 2 HEET2 k28O UET, HA VY AM=JUWZBELUTIX, 7ZWTWi BLFS 12T
AL TWET,

Acl

A VAN =IARAEI S T =

T ANAA — MRGENY r—:

HATA VAR =N r—:
LRI N r =

Attr
1 YA NI =

F A AL — MighE S =

EHRA VAR =Ny r—:
FEEMRE Ny r—:

Autoconf
AV AN=IUURENSY r—:

FANAAL = MEES Y r =Y

HETA VA RN=INw r—
FERE S r—3:

Automake
A VAN—IRIEI S r—

F AR AL = Mz =

HATA YA RNy r—:
BRI N r =

Bash
AV AN —IMRAF S I —

TR AL — M S =

EHRA VAR =Ny r—:
FEERE NNy r—:

Attr, Bash, Binutils, Coreutils, GCC, Gettext, Grep, M4, Make, Perl, Sed,
Texinfo

Automake, Diffutils, Findutils, Libtool
Coreutils, Sed, Tar, Vim
U

Bash, Binutils, Coreutils, GCC, Gettext, Grep, M4, Make, Perl, Sed, Texinfo
Automake, Diffutils, Findutils, Libtool

Acl, Libcap

A

Bash, Coreutils, Grep, M4, Make, Perl, Sed, Texinfo
Automake, Diffutils, Findutils, GCC, Libtool
Automake

Emacs

Autoconf, Bash, Coreutils, Gettext, Grep, M4, Make, Perl, Sed, Texinfo
Binutils, Bison, Bzip2, DejaGNU, Diffutils, Expect, Findutils, Flex, GCC,
Gettext, Gzip, Libtool, Tar

2L

U

Bash, Binutils, Bison, Coreutils, Diffutils, Gawk, GCC, Glibc, Grep, Make,
Ncurses, Patch, Readline, Sed, Texinfo

Shadow
A
Xorg
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Bc
A VA RN—=IRTEI S r —

TARAA = MRS r =

HATA VAR =N r—:
ERARAF N r =

Binutils
A VA RN=IRTEI S r =

TARAA = MRS T =

HEA VA N—=I N r—U
BRIy r—:

Bison
A VA RN=IRTEI S r =

TARAAL = MRS F =

BB VAN r—:
FEEMRE IS r—3:

Bzip?2
A VA N—IARIEISY r—3:

5 AN AA — Ml S =

HATA VA RN=ISy r—:
ERERAESy r—:

Check
AV AN —IARIE IS - —

TR AL — MihE S =

BT VA RN—=INw r—:
FEMENY r—3:

Coreutils
A VAN=IURIENSY r—:

F A AL — MihE S =

BT VA RN—=INy r—:
FEMRE S r—3:

De jaGNU
A VAN—IRIEI S r—

FARAAL = MihE/ S =

EHRA VAR =Ny r—:
FEEMWRE NNy r—:

Diffutils
A VAN IUEAF IS T =D

TANAA — MRIE/Sw r =3

EHHTA VAR =Ny r—:
RTINSy r—2:
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Bash, Binutils, Bison, Coreutils, GCC, Glibc, Grep, Make, Perl, Readline
Gawk

Linux & —3J

U

Bash, Binutils, Coreutils, Diffutils, File, Gawk, GCC, Glibc, Grep, Make,
Perl, Sed, Texinfo, Zlib

DejaGNU, Expect
72U
A

Bash, Binutils, Coreutils, GCC, Gettext, Glibc, Grep, M4, Make, Perl, Sed
Diffutils, Findutils, Flex

Kbd, Tar

Doxygen (7 A MAA— M)

Bash, Binutils, Coreutils, Diffutils, GCC, Glibc, Make, Patch
A
File
2L

GCC, Grep, Make, Sed, Texinfo
2L
ZU
A

Bash, Binutils, Coreutils, GCC, Gettext, Glibc, GMP, Grep, Libcap, Make,
Patch, Perl, Sed, Texinfo

Diffutils, E2fsprogs, Findutils, Shadow, Util-linux
Bash, Diffutils, Eudev, Findutils, Man-DB
Perl Expect & 10:Tty EYVa—)N (FAMAAL—FH)

Bash, Coreutils, Diffutils, GCC, Grep, Make, Sed
2L
A
A

Bash, Binutils, Coreutils, Gawk, GCC, Gettext, Glibc, Grep, Make, Sed,
Texinfo

Perl
U
2L
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E2fsprogs
1 VA=A S - =

FA AL — M S =

FHA VAN =T
EBUERAF/ Sy r =2

Eudev
YR NIRRT S r—

TARAA = MRS T =

HAA VAR =N r—3:
ERMIIF /Ny r—2:

Expat
A VAN —IARIEINY r—3:

F AR AL = Mz =

EHHTA VAR =Ny r—:
EERAESY r—:

Expect
AV AN —IARAZ IS r—

F A AL — MihE S =

HYA VA R —I S —
(ERAT /Sy o — D

File

LY AN —IARIE ISy i —

FANAAL = MEES Y r =Y

HAGA VAR =ILA r—3:
BTNy r—2:

Findutils
A VAN —IARIEINY r—3:

FA DAL = MEAR S =

EHRA VAR =Ny r—:
BRSNSy r—:

Flex
A VARN—IRIEI S r—

TANAA = MRS r =

BBl VA RN=INw r—
RNy r—2:

Gawk
A VAN—IRIEI S =

T AN AL — MEAER Y r—

HATA YA RN r—3:
EREATE S r =
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Bash, Binutils, Coreutils, Diffutils, Gawk, GCC, Glibc, Grep, Gzip, Make,
Sed, Texinfo, Util-linux

Procps-ng, Psmisc
72U
72U

Bash, Binutils, Coreutils, Gawk, GCC, Glibc, Grep, Gperf, Make, Sed
A
2L
BU

Bash, Binutils, Coreutils, Gawk, GCC, Glibc, Grep, Make, Sed
ZU

XML: :Parser

2L

Bash, Binutils, Coreutils, Diffutils, GCC, Glibc, Grep, Make, Patch, Sed, Tcl
2L
ZU
A

Bash, Binutils, Bzip2, Coreutils, Diffutils, Gawk, GCC, Glibc, Grep, Make,
Sed, Xz, Zlib

A

2L

ZU

Bash, Binutils, Coreutils, GCC, Gettext, Glibc, Grep, Make, Sed, Texinfo
DejaGNU, Diffutils, Expect

A

A

Bash, Binutils, Coreutils, GCC, Gettext, Glibc, Grep, M4, Make, Patch, Sed,
Texinfo

Bison, Gawk
[PRoute2, Kbd, Man-DB
U

Bash, Binutils, Coreutils, GCC, Gettext, Glibc, GMP, Grep, Make, MPFR, Patch,
Readline, Sed, Texinfo

Diffutils
BL
2L
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Gece
LY AN —IARIE IS o —

FA DAL = MgAR S =

HATA VA RN—=ILSy r—:
HEBMRAEINY r—3:

GDBM
o VAN IAE ISy =

FANAA — MRy r—

EHRA VAR —=Nwr—:
FEERE Ny r—:

Gettext
A VA RN—IRTEI S r —

F AR AL — M S =

HATA VAN =Ny r—:
ERMRAF N r =

Glibc

A VA N—IARIEISY r—3:

T ANAA — MEGEY r—:

HEA VA= =
EEMRAT N r =2

GMP
A VAN =R r—3:

TANAA — MEF/SY r—3:

BT VA RN—=INw r—:
FEERE Ny r—:

Gperf
A VAN —IARIEINY r—3:

5 AN AA — Ml S =

HEA VAR =IN =3
FEEMRESY r—3:

Grep
A VAN —=IARAFE IS r—

FA DAL = MY r =

HATA VAR =Ny r—:
EREMAE Sy r—:

Groff
LY AN — RIS o —

FA DAL = MgAR S =

HATA VA RN=ILSy r—:
ERMF Ny r—2:
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Bash, Binutils, Coreutils, Diffutils, Findutils, Gawk, GCC, Gettext, Glibc,
GMP, Grep, M4, Make, MPC, MPFR, Patch, Perl, Sed, Tar, Texinfo

DejaGNU, Expect, Shadow
2L
GNAT, ISL

Bash, Binutils, Coreutils, Diffutils, GCC, Grep, Make, Sed

2L
2L
2L

Bash, Binutils, Coreutils, Gawk, GCC, Glibc, Grep, Make, Sed, Texinfo

Diffutils, Perl, Tcl
Automake
A

Bash, Binutils, Coreutils, Diffutils, Gawk, GCC, Gettext, Grep, Gzip, Linux
APl ~w &'— Make, Perl, Python, Sed, Texinfo

File
2L
2L

Bash, Binutils, Coreutils, Diffutils, Gawk, GCC, Glibc, Grep, M4, Make, Sed,

Texinfo
A
MPFR, GCC
A

Bash, Binutils, Coreutils, GCC, Glibc, Make

Diffutils, Expect
U
U

Bash, Binutils, Coreutils, Diffutils, GCC, Gettext, Glibc, Grep, Make, Patch,

Sed, Texinfo
Gawk

Man-DB

Pcre

Bash, Binutils, Bison, Coreutils, Gawk, GCC, Glibc, Grep, Make, Patch, Sed,

Texinfo
TARAALA—NEHY) FEA
Man-DB, Perl

Ghostscript
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GRUB
YA RISy =Y

FA AL — M S =

HETA 2 A R — IS r— U
EEMAZ Ny r—:

Gzip

{ YA NI S i —

TARAA = MRS T =

HAA VAR =N r—3:
ERMIIF /Ny r—2:

Tana-Etc
A VA RN=IRTEI S r =

F AR AL = Mz =

EHHTA VAR =Ny r—:
EERAESY r—:

Inetutils
A VARN—IRIEI S r —

F A AL — MihE S =

FHA VAN =T
BRI/ Sy r =2

Intltool
A YA NS =

FANAAL = MEES Y r =Y

HAGA VAR =ILA r—3:
BTNy r—2:

IProute2
A VA RN=IURTEI S r =

FA DAL = MEAR S =

EHRA VAR =Ny r—:
BRSNSy r—:

Kbd
A VARN—IRIEI S r—

TANAA = MRS r =

BBl VA RN=INw r—
RNy r—2:

Kmod
AV AN AAE ISy o — D

T AN AL — MEAER Y r—

HATA YA RN r—3:
EREATE S r =
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Bash, Binutils, Bison, Coreutils, Diffutils, GCC, Gettext, Glibc, Grep, Make,
Ncurses, Sed, Texinfo, Xz

2L
2L
2L

Bash, Binutils, Coreutils, GCC, Glibc, Grep, Make, Sed, Texinfo
Diffutils, Less

Man-DB

BU

Coreutils, Gawk, Make
TARNAAL—NEHY) FEA
Perl

2L

Bash, Binutils, Coreutils, GCC, Glibc, Grep, Make, Ncurses, Patch, Sed,
Texinfo, Zlib

TARNAL—NEIHY FEA
Tar
2L

Bash, Gawk, Glibc, Make, Perl, Sed, XML::Parser
Perl
2L
ZU

Bash, Bison, Coreutils, Flex, GCC, Glibc, Make, Linux API ~w &'—
TARNAAL—NEHY) FEA

A

A

Bash, Binutils, Bison, Check, Coreutils, Flex, GCC, Gettext, Glibc, Gzip,
Make, Patch, Sed

TANAAL—=NEIHY EEA
2L
2L

Bash, Binutils, Bison, Coreutils, Flex, GCC, Gettext, Glibc, Gzip, Make, Pkg-
config, Sed, Xz-Utils, Zlib

TANAAL—NEHY FEA
Eudev
2L
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Less
A VA RN—=IRTEI S r —

TARAA = MRS r =

HATA VAR =N r—:
ERARAF N r =

Libcap
A VA RN=IRTEI S r =

F AR AL = MR T —

HEA VA N—=I N r—U
BRIy r—:

Libelf
A VAN —IARIEINY r—3:

F AN AL = MRSy r—

BB VAN r—:
FEEMRE IS r—3:
Libffi

A VA N—IARIEISY r—3:

5 AN AA — Ml S =

HATA VA RN=ISy r—:
ERERAESy r—:

Libpipeline
AV AN —IARIE S - —

TR AL — MihE S =

BT VA RN—=INw r—:
FEMENY r—3:

Libtool
1 YA =Vl S r =

F A AL — MihE S =

BT VA RN—=INy r—:
FEMRE S r—3:

Linux Kernel
A VAN—IRIEI S r—

FARAAL = MihE/ S =

EHRA VAR =Ny r—:
FEEMWRE NNy r—:

M4
A VAN —IARIEINY r—3:

TANAA — MRIE/Sw r =3

EHHTA VAR =Ny r—:
BRI NNY r—:
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Bash, Binutils, Coreutils, Diffutils, GCC, Glibc, Grep, Make, Ncurses, Sed

TARNAAL—NEHY) FEA
Gzip
Pcre

Attr, Bash, Binutils, Coreutils, GCC, Glibc, Perl, Make, Sed
TANAA—NEHY) FEA

BU

Linux-PAM

Bash, Binutils, Coreutils, GCC, Glibc, Make
TARNAAL—NEHY) FEA

Linux 71—V

zU

Bash, Binutils, Coreutils, GCC, Glibc, Make, Sed
De jaGnu

Python

2L

Bash, Binutils, Coreutils, Diffutils, Gawk, GCC, Glibc, Grep, Make, Sed,
Texinfo

Check
Man-DB
U

Bash, Binutils, Coreutils, Diffutils, Gawk, GCC, Glibc, Grep, Make, Sed,
Texinfo

Autoconf, Automake, Findutils
2L
72U

Bash, Bc, Binutils, Coreutils, Diffutils, Findutils, GCC, Glibc, Grep, Gzip,

Kmod, Libelf, Make, Ncurses, OpenSSL, Perl, Sed
TARAAL—FEHY FEA

A

A

Bash, Binutils, Coreutils, GCC, Glibc, Grep, Make, Sed, Texinfo
Diffutils

Autoconf, Bison

libsigsegv

241



Make
YA NIRRT S r—

FA DAL = MgAR S =

HATA VA RN—=ILSy r—:
HEBMRAEINY r—3:

Man-DB
AV AN —IUAF IS i —

FANAAL = MEES Y r =Y

EHRA VAR —=Nwr—:
FEERE Ny r—:

Man-Pages
A VA N—IARAZ IS r—

F AR AL — M S =

HATA VAN =Ny r—:
ERMRAF N r =

Meson
A VA N=IRTEI S r =

T ANAA — MEGEY r—:

HEA VA= =
EEMRAT N r =2

MPC
A VAN =R r—3:

TADNAA = MEFERSY =

BT VA RN—=INw r—:
FEERE Ny r—:

MPFR
A VAN—IRIEI S r —

5 AN AA — Ml S =

HEA VAR =IN =3
FEEMRESY r—3:

Ncurses
A VA RN=IRTEI S r =

FANAAL = MihE S =

HATA VAR =Ny r—:
TR Sy r—3:
Ninja

A VAN=IURIENSY r—3:

FA DAL = MgAR S =

HATA VA RN=ILSy r—:
ERMF Ny r—2:
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Bash, Binutils, Coreutils, GCC, Gettext, Glibc, Grep, Make, Sed, Texinfo

Perl, Procps-ng
BU
ZU

Bash, Binutils, Bzip2, Coreutils, Flex, GCC, GDBM, Gettext, Glibc, Grep,

Groff, Gzip, Less, Libpipeline, Make,
Util-linux

U

U

Bash, Coreutils, Make
TARAAL—NEHY £EA
2L

A

Ninja, Python
TARAAL—NEHY) FEA
Systemd

BU

Bash, Binutils, Coreutils, Diffutils,

MPFR, Sed, Texinfo
A
GCC
A

Bash, Binutils, Coreutils, Diffutils,

Texinfo
2L
Gawk, GCC
U

Bash, Binutils, Coreutils, Diffutils,

Sed

TARALS—NEIHY FEA
Bash, GRUB,
linux, Vim
A

Binutils, Coreutils, Gcc, Python
U

Meson

Asciidoc, Doxygen, Emacs, reZc
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Sed, Xz

Gawk, GCC, Glibc, Grep, GMP, Make,

Gawk, GCC, Glibc, Grep, GMP, Make, Sed,

Gawk, GCC, Glibc, Grep, Make, Patch,

Inetutils, Less, Procps-ng, Psmisc, Readline, Texinfo, Util-



Openss L
£V A NI S o —

FA DAL = MRS r =Y

HAA VAR =ILA r—3:
FEMRE IS r—3:

Patch
A VA RN—IRIEI S r—

TARAA = MRS r =

BT VA RN=INw r—:
FEERE NNy r—:

Perl
YA NI AE IS i —

FA DAL = MY r =Y

HATA VAR =Ny r—:
RTINS r =

Pkg-config
AV A N—IAKAZ IS r—

F AR AL = MRy =

BT VA RN—=ISw i —:
ERMRFNY r—2:

Popt
YA N—IUAE IS i —

FA DAL = MY r— Y

HATA VAR =Ny r—:
ERMRAF N r =

Procps—ng
A VA N=IUURIENSY r—:

FANAAL = MEES Y r =Y

BT VA RN=INw i —:
ERMEFNY r—2:

Psmisc
LYV N—IRAE S o — s

FA DAL = MY r =

HATA YA RN r—3:
EREMRAT N r =

Python
A VAN —IARIEINY r—3:

FANAA = MEES Y r =Y

BT VA RN—=Nw r—:
BTNy r—2:
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Binutils, Coreutils, Gcc, Make, Perl
A

Linux

2L

Bash, Binutils, Coreutils, GCC, Glibc, Grep, Make, Sed
Diffutils

BU

Ed

Bash, Binutils, Coreutils, Gawk, GCC, GDBM, Glibc, Grep, Groff, Make, Sed,
Z1ib

lana-Etc, Procps-ng

Autoconf

U

Bash, Binutils, Coreutils, Gawk, GCC, Glibc, Grep, Make, Popt, Sed
U
Kmod
ZU

Bash, Binutils, Coreutils, Gawk, GCC, Glibc, Grep, Make
Diffutils, Sed

Pkg-config

A

Bash, Binutils, Coreutils, GCC, Glibc, Make, Ncurses
De jaGNU

ZU

BU

Bash, Binutils, Coreutils, GCC, Gettext, Glibc, Grep, Make, Ncurses, Sed
TARAAL—NEHY) FEA

A

zU

Bash, Binutils, Coreutils, GCC, Gdbm, Gettext, Glibc, Grep, Libffi, Make,
Ncurses, Sed

GDB, Valgrind
Ninja
Berkeley DB, OpenSSL, SQLite, Tk
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Readline
AV AN —IURAE IS r—

FA AL — M S =

FHA VAN =T
EBUERAF/ Sy r =2

Sed

A VAN —IRIFINY r—3:

TARAA = MRS T =

HAA VAR =N r—3:
ERMIIF /Ny r—2:

Shadow
A VA RN=IRTEI S r =

T ANAA — MEGENY r—:

EHHTA VAR =Ny r—:
EERAESY r—:

Sysk logd
A VAN =IARIEINY r—3:

F A AL — MihE S =

FHA VAN =T
BRI/ Sy r =2

Systemd
B2 EADPESE

FANAAL = MEES Y r =Y

HAGA VAR =ILA r—3:
BTNy r—2:

Sysvinit
A VA RN=IURTEI S r =

F AR AL = Mz =

EHRA VAR =Ny r—:
BRSNSy r—:

Tar
A VARN—IRIEI S r—

FANAAL = MighE S =

BBl VA RN=INw r—
RNy r—2:

Tel
AV AN AAE ISy o — D
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Creative Commons Legal Code
Attribution-NonCommercial-ShareAlike 2.0

HEIHH

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-1S” 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.

L.

a.

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.
"Work” means the copyrightable work of authorship offered under the terms of this License.

”You” means an individual or entity exercising rights under this License who has not previously
violated the terms of this License with respect to the Work, or who has received express permission from
the Licensor to exercise rights under this License despite a previous violation.

"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:
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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.

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;
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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 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. Each time You distribute or publicly digitally perform the Work or a Collective Work, the Licensor
offers to the recipient a license to the Work on the same terms and conditions as the license granted to
You under this License.

b. Each time You distribute or publicly digitally perform a Derivative Work, Licensor offers to the
recipient a license to the original Work on the same terms and conditions as the license granted to You
under this License.
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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 EEIHE

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. MIT 54 > X (The MIT License)

i AU
DIFIEHAEANRETE 68, BEXDIA vV AFRHZTOEFERUET,

Copyright © 1999-2020 Gerard Beekmans

Permission is hereby granted, free of charge, to any person obtaining a copy of this software and
associated documentation files (the ”Software”), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish, distribute, sublicense, and/or sell

copies of the Software, and to permit persons to whom the Software is furnished to do so, subject to the
following conditions:

The above copyright notice and this permission notice shall be included in all copies or substantial
portions of the Software.

THE SOFTWARE IS PROVIDED ”AS IS”, WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, INCLUDING BUT NOT
LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO
EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN
AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE
OR OTHER DEALINGS IN THE SOFTWARE.
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