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2 @4/~ — Introduction
Linux M # 4 A (boot disks) £ & % LT ZRA M8y » e

o AKX — 1B 8945 (kernel) °
o WHBMR TR RAMRREAMKZE | #BER T ARRANA TH)
o 5 — 1M (disabled) 89 & &

o AN HERILM (critical) #9 AL E (4 Libc.so) °
H 4 ZARHAT boot disks #9 7 &

o 1A HAT £ (distribution) % & Slackware AT 89 o € £ J AR MK o
o A KIEEM (package) BEM RMARIE# N 898 R o
ZEE—H Qisk EEAALEMFTORE > Ak a T -

HEARERE— BT MR EACH TR BT wREALAME > ShaeR B EE
kB o B P AL T AR B AR S A M Linux o1 38 4F 69 %0 3% o

AXBAFHCHABZELRYN Linux AR FERS o BBIRF » REFHFEA M B - filesystems S8
R BHRA o RAAEFH B 4T A mount 2 df c B R Z il /etc/passwd ¥ # fotab T ERE E 8
AR CM A ARGAE o BB > RIEF I HOWTO XA A K35 89484 » #8222 root 89 & 19
Rt o

Al B BAER B T8 bootdisk ZRM A o b RIFKR G H oP k Llnux FAQ $248 ] L #F » 3% Linux
Installation HOWTO #2 Linux Installation Guide * #RER FEZE A EEME#E L - wRERFRE L
B 8 bootdisk * T :—1MEHAF LT A bootdisk £ KA § i BBy o k4% T@#) Al (Pre-made
bootdisks) VA4 %a & M AR 7T VA K B g 2 R & o

3 Bootdisks¥Z i # % # — Bootdisks and the boot process

bootdisk A A L Z A AR A —E A @ E L4 Linux 24 c ©XLBHATH S 7 ¥ L fullsize 1
Linux A% B 83 &8 o £ 2% bootdisk AT » WRIEZ T AA KM Linux MR AR o RMTE R ME
RKOHNB L RPERTRAIZKRGNE - REmGEFREATKE L o

3.1 MM IAF — The boot process

BT PC A S B4 MR R AZAT L 3 b 347 ROM (W #3631 ¢ 3058 BIOS) T892 X » 7 M ks ak ik 09 5%
0B ~ 5 0 BEBRATHREGEE - MERSBEERATEE -G REK (= DOS 8 A% # Linux
) /dev/£d0) ° # % BIOS ¥ ¥ AMATEEHE o £ K30 T MK disks £ > % 0 #E ~ % 0 #ALE
TATRAZ—

o MBBAREX (boot loader * % LILO)#I A X 45 » € F K kernel FTEAL B » 43 A L AT
ARk By B AR o



o —MEFF X A kernel #9 B3R (start) * 34 %@ Linux °

4o & —18 Linux kernel &4 M raw-copied 89 % XNE X —ik# K A » AL E iRk R 689 % — 18 8 & 3k &
Linux kernel A & 69 % — B # [& o 13 18 5 B A% 4 B AR L A5 8 kernel 89 %] $R30 9 A4 &8F P MAAZ ©

B kernel MA T E » — LR KM TR AL (initialization) © AR R LA F XA L B3 f5 | LA B
£ (mount) root filesystem ° P73 & root filesystem R & — B Bt L& 4F «/7 B 449 filesystem ° kernel
sl SR AR Fa T PERAZ 3K B b root filesystem 5 4 R kernel £ AP ALK R B — 8 7T A9 # B4 (image) °
AHEIREIFLEAE (halt) ©

L RERAEERT - FFAREBRNA & - root filesystem § A 2| ramdisk F kAWK R &7
BB RAM » 4o Fl A L5 sk — A o BT ARG E BAE ramdisk 92 oA = - % — > RAM £ &8
COIRBR R W89 R 0 BT A E L BRI 5 B =0 kernel TAMRKER BA—B BREHY
filesystem 3t B /& A28 45 % 7 ] ramdisk £ > Wb TR L S 9 KA LKA L o

— = root filesystem % A £ 8 E o R & A B —47R &R
VFS: Mounted root (ext2 filesystem) readonly.

LB RS F A root filesystem LK E] init X (£ /binor /sbin) EHATE © init M E A ER
Z 4% (configuration file) /etc/inittab * & B4 F A2 W sysinit 89 —47 » FAATHIE L B script © 218
sysinit script & ¥ # L /etc/rc A /etc/init.d/boot &M EAE o 1B script £ — A A KR LR
89 shell 484 » &4 ¢

o BITH BEERPAT fsck,
o B LA S A A (modules),
o &% swapping,
o EATHR 1AL
o I A fstab A BB E o
B8 script W EAHECEAEFF A scripts MATHR A8 (modular) P4 AL o Bl R > £ — A8y

SysVinit R T * /etc/rc.d/ BB & & — A FE&ARME > L F o948 £ 18 8 o (75 5y 2 B 1A
KBy 09 ZBEMA o K » £ — Ik bootdisk £ * &4k 89 sysinit script & F L3k F # £ 4y o

% sysinit script # R&K - A M I B inic b o B FE N TR runlevel * LT R runlevel A
initdefault & 18 Ml 48 F# 48  £ inittab M ° 3L runlevel line & ¥ 15 T — A% getty B9AL X » 51
2K A TR console $ ttys L H 9@ o FH L kA getty XA KK LI HREH “login:” R
T © getty XN E M oF ] login B XNARZ login £ EA K » EAIKE L user sessions °

3.2 #EHAAM _ Disk types
T RECTRERGHBARL > RERMAETACEA Y RE X EHELR AR L o KAV a2
IR EAE o AT LI WATAEZ H#BR (disk)” FRIFA AT H Y - FRIARZAE BN - HAR L KR
e RO AT A B E -

boot



—IREETHAEHZ kernel 98 A o FLIRB N WA RE D kernel » #F 8 kernel §F BAL F — 5k
# 1 £ root file system © % bootdisk £ # kernel i % o5& /8 K & %o B A k& K € 89 root filesystem ©

bootdisk % & # % — ik ki # A — 18 root filesystem * 12 & 48 K3 > bootdisk ¥ A T A& 4 3L A&,
BANBBEH) root filesystem © — AL/ B X HT kernel B F B (FH L “make zdisk” § 8 #b
# kernel #9 /R %6 #5 B 3% 38 4% 49 — IRk bootdisk °

root
£ £ filesystem £ &2 Linux A& LM RN —Kk#EH o BR#EH R —ZA kernel & boot
loader °
— 2 kernel A IE > root disk BT AB AL CaE R REAE AL o 8 F root disk 49 A & § K
8 313 copy 2l RAM M A& & ramdisk © 44 root disk 89 5 EF L Ak » M ATHHA—F
BB E T AAZXE N (utility disk) °

boot/root
— iRk Fl B €4 kernel ¥ root filesystem #9 8 R o 6] 363 » 18Ik A 82 R A MBS M fE A5 By 238
f Linux RSB FTALHIAR o SAEmR 091& B AN B4R — 8 LW REMMEF — K
A Lo K MEM R size MBI o > KA ROARE LR — iR h EbABR K & EA
J R HE L — o

utility
— iR &4 filesystem 875} > 12X E R A ZB EME root file system KR o 2iRkaE R THREH
Sh8g TR (data disk) © R FT AR A SN 2R KB G @ A root disk £ 89 T B A2 XA &
AE-o

— &m0 FERMRA & — IR bootdisk” ¥ » £ 48 ¥ H boot ( kernel ) # root (files) i& & B 3F 4~ o
1B R AE SR 0 AR —A (— IR E R B boot /root disk) * HARIKD M E# K (boot + root disks) ° ¥
HHA T RAEBEIM K TRAEA AR M boot # root #H > Hhw L —IikK % K8 utility
diskettes VAR IZ 5 H R # RF o

4 #5—1Aroot filesystem — Building a root filesystem

#  root filesystem A EFRBEAREFTEFMLHOBE c ARZ—H F > KNP KA bofTRE—
B R4 8 root filesystem ° {25k f L3 & — {8 B8 EBOEAR B 4 (root) L RERKE 8 filesystem &
BAL®mOGMAe s BEBENRFT L4 &AL 8.2 (Non-ramdisk Root Filesystem) i& — & F ©

4.1 ®#H — Overview

root filesystem /8 &2 L& ¥ Linux AR EEMEOHE—EAE - AT RHERZMEAB Y - BRAE
R ook 845 8K Linux A & EAE RAM (minimum) # & R :

o RANKELALRMSE
AL G 6 B 4 ¢ /dev, /proc, /bin, /etc, /lib, /usr, /tmp,

o AR TAMX  sh, 1s, cp, mv, etc.,

o RALHGEG M EREH © rc, inittab, fstab, etc.,



o F MM : /dev/hd*, /dev/ttyx, /dev/£dO, etc.,

o Runtime & X & AR T LA X AT 4% A K K (functions) °

TR OMEMAGLRALERBALEIATE L RB L CHEMA N » ®—IK root B K B F R A £ ARG
AT FESA GBAAM

o W& B — G BN file system * B R > B EREEE LK root file system * R L BRI A
— G HEBR M AE D) Linux * Bl R T AR — 3K root #h MBI B F o REMART AAE KRR A root
HER AR B L0 > H A HUAT fsck o

o RIAAE R (archive) #B 4% LA X » 4 cpio, tar, gzip # ftape * M Mifr (backup) AL
B A R ARIR A root AEERAKE) T AL o

MR Lo T & — 8 REH filesystem * WA FHEBELEZL L RATHKE » T §RRBE
% & Aramdisk © A B4 filesystem 897 X, 0 R T AL —IRAZFH 1440K #H ERAR SR (K¥ 6
megabytes) © B & filesystem @b KR % » KM AR AL cEABA L AMLALLCRTEL
Eo BB ARARE copy Bla R L o

4.2 #AF filesystem — Creating the filesystem

ﬂ

BT R# o) — 18 filesystem® RHEZ MBS E M KL M » RPHRRERBIATHAITAGEE
o M E R AR A A KRHY 4 megabytestd R O9EM o AT KA EE ¢

o 12 M ramdisk (DEVICE = /dev/ram0) ° £ 3ZAEF LT » TIEM ML I i — 6 Bk - Ramdisk
LARBRAHEA—EERET KD filesystem © w REMEA LILO: AR ERGAERZAH
(/etc/lilo.conf) * & 2| — 474

RAMDISK = nnn

BTk E TS B ramdisk 9 RAM X8 K8 © R 4006K » BRALRA T » REHET

THE H KA — G F 7 MB RAM # €/ 4% M 4o 369 ramdisk °

R EARERR A — B3R MR Z /dev/ram0, /dev/ram HE /dev/ramdisk ° WREKH > FA T
YA mknod (major number 1, minor 0)i # /dev/ramo °

o WwRMEAE—MEARLA LA KB partition (£ F % Kmegabytes KT AT ) » 3R A €€ o

e 11 —1& loopback device * i& 7T ¥Ade. — 18 Hﬂ%’f\ﬂ XEMA—EGRMBAALM - £ loopback device
B > AR T A A RE £ — 18 3 megabyte #94§ % > £ L E## filesystem ©
$Z X man losetup % F 4§ 4 A4 M loopback devices © %= R R X A losetup ® &R T AHK <ftp:
//ftp.win.tue.nl/pub/linux/utils/util-linux/> B4k F » util-linux £# (package) A1 &
WA Z. mount ¥ unmount & M4y F &K 2] € ©

o RAERE 2% LA loop device # (/dev/loop0, /dev/loopl, etc.) * AR AR LA M “mknod
/dev/loop0 b 7 07 B L& h — M0 o — B 2K 4518 H4F 5 8 mount # umount —EALAE > HF A
—EFEARGEE LR E —EY B4 (temporary file)(eg, /tmp/fsfile) ° & T A4 A B4R T

B 35 4

dd if=/dev/zero of=/tmp/fsfile bs=1k count=nnn



VA — 18 nnn-block #9148 X °
FAER B T ML AR T 8 DEVICE ° %% T T mount 454 » #R Fl B & v k. «_o 1o0p” #H X
%% mount & 1% M loopback device © ##| K3 :

mount -o loop -t ext2 /tmp/fsfile /mnt

vA# L loopback device 87 X » 42 /tmp/fstile #t.L /mnt M8 mount point = M af 45 4T 3K AK
ERA LR o

LREFL P k% FEH DEVICE W ¢
dd if=/dev/zero of=DEVICE bs=1k count=4096

AT A E W —3f 0 LDEVICEM # © A 0 3 device £ M489 —F > B A filesystem X & A & 7R 4
s BT VABT A AAE R 8938 5 JE AR 0 3% A E 3] R K69 R 4B b o & K AT B AR AR 89 root filesystem M F&
WE - HFTHEMEET - THRL filesystem R A H (de-allocate) i % blocks * 2 &£ XA A€M
WA g wRERFATEMR Z RMIRE copy M IF » R RE filesystem RE FILLEHG KBRS -
T—% kA% HE filesystem © Linux kernel K& M AE 4 3E root disks 8 F34 copy %I ramdisk £ 89 file
system ° E1E minix ¥ ext2 * £ F ext2 ALK T o w REA ext2 REHEREA -1 EAI
FILTARMEE 5 89 inodes £ A B89 5 KIMVREAEM -1 2000 BHRARKER G A L inodes ° wRFA L
WEA o RTABRIF S R LR /dev ¥ R VA A inodes ° mke2fs AR & 360 8 inodes’t — 7k
1.44Mb 898 K £ o RBERAE KB AT 6 KK root A L 0 120 18 inodes A48 F RH T » 1224 Rifde
BT A 83X M AS AR AN Jdev B & T » ABBARRE 5 €488 360 Minodes ° £ A B4 89 root filesystem T
RARVEA KK filesystem * FIHARXRE A L % 8 inodes* BAGRMALAZTRZRIHEHRE » £
T3 A A inodes H B ©

B st s AR ATAR A 69 45 4 & AR F R AR
mke2fs -m O -i 2000 DEVICE

(4o RARAL A 89 5 — 18 loopback device * A& 3 JA 4R B AT AT A 89 # 8k 4% £ 4 #4% L @ 89 DEVICE ° )

mke2fs A T A FARTHAGER » ABZRKRBEAMNH A FETHARAL - “n 0 2 HHELRY
T oot AL TRBEE STHGuEBETH -

T—% » #t EiE 8 device :
mount -t ext2 DEVICE /mnt

(%= R mount point 3 F & £ > R/ B 47 B — 18 mount point /mnt ° ) AR THEEH P > A E
(destination) H &k 4R % B 3% & 48 # 7> /mnt ©

4.3 #HHAEZE 2% — Populating the filesystem

PATE ZARE root filesystem WAL AG A A &) B 4k

R PT 2R B S RHEEY root diskette £ M © EIEH Linuxk RAH — £ £ &M HAF RFORME
% ik » W B Filesystem Hierarchy Standard ® € & TA§ R B AW T E -



o /dev - 2 & & HFZMAE (Devices) * AER /0 T E
e /proc — Directory stub required by the proc filesystem
o Jetc— REHBHAHKMER T
e /sbin - L& (critical) A & —EALHATHE (binaries)
o /bin — 3BT A & — 3 5 09 KK = AL AT A
e /1ib — #&H run-time X &89 £ F & X &
o /mnt — 4 3E L€ aEBR AT A 8 s BB A B (mount point)
o /usr — ZA Iy T AAZ X J & A A2 K,
L Bk #9 L ¥ =B A root filesystem £ & EEH > FTABMAETEM nkdir HEA ° /proc A &AL

A LZ—MBF proc filesystem 2 E 7 T 89 stub © /mnt ¥ /usr i€ A B4 R &£ boot/root & #iE
YEBF BT 4% M 89 mount points ° B A EE — K » BLAHFRAFEZMBHERRTAT o

Rl To w8 B SRR A X T & o

4.3.1 /dev

Jdev B & — B4R OEE > BEBRRL AR LM ARMIEAL » B4 /dev A 4 FH Linux
AGA—REH BEALKAL L —ELR AL T —AE8 5 %M mkdir B o Ad > F M
S 69 4% F oL S VAR 5] 89 7 % A mknod 184 H R o

1238 AA —ERIE — A copy RAA /dev BAMAE » AKLAFHRRRBEHRME - B—9 2R
& copy B HAFH B mAEH 0 A R EA o BEERAG copy ¥EAKTHHE > 122 F§ copy i&
WRREONE  FHETEN REFH R BMAIFLSLT

cp -dpR /dev /mnt

£ R AV R B A /unt AT ° dp ER (switches) # & symbolic links & YA links é’] VAEVES
copy * ™1 R A& copy & 4% FT A5 @) 89 target file * FIBRFR A E B M LMEE » HLREG TH RO
A AT o

o RARBZMA SR TZAREEME » AR 1s -1 7] B ARBZEGZMHEZ major £ minor device
numbers * A& A M mknod £ #H L& d e o

B de T copy B HAMAE 0 BARWREMEFMARATE L RMAE (device special file) £ & &ﬁi)\&gf’( IR
BE R oo 55%1'51%% ' ftape £ A A F XM 0 o RIRAZR bootdisk A K X#FH > REFE copy
BT A A W 09 3%t A%

HEE S B—ERAME T E—1M inode * 12 inodes —AAZH VO FR - BN ZEHER ﬁlesystems L
o Bk AR B8 Jdev BB RIEMTRAI T T L XM LTA TR - RO wREKA
SCSI # Bk » AR T A S R PTA YA sd WS RMAE o Flik3k > 4o RAR B R BAE ARG F )% (serial

port) * ARJEARAL T AA MR AT A VA cua B R 8GR o

FHECKIEEBHKANTATHESN | console, kmem, mem, null, ram0 and ttyil.



4.3.2 /etc

4

&

\

BEBSESTERZNARRTH - ERFTOALLE  BEHEREY) A ZAFHA

d\

1. —E#MELHES > eg rc, fstab, passwd °
2. THRELHY 22 AFARTSHET o
3. s R 6y 3R o

FT AR AT 4 Rk 2 JE R K948 £

1s -ltru

EAEAS A MM R ARAE KA I B > DR TR (reverse) #1BUF Bl B 0 B e RAHERTHE R
WA B 0 ARJE AT AR root BEH PR & o

B root A £ REMEAEHE CRE 158 c BT RIKREAT A48 09 T4 ¢

1. &L B boot/root A HLIEAT M AER T 848 &

(a) rc.d/* — AHAEFEEE run level 8 scripts

(b) fstab — M B L file systems 77 F

(c) inittab — # init process #9 58 » 7B B 5 8 69 % — 18 process °
2. &MEZ A boot/root AL EE MR ¢

(a) passwd - LEME A4 ~ home BHEFLECRABHFE -

(b) group — & JA A #F 4L o

(c) shadow — 1% A & 89 & # o RT LA A B fBAG o

(d) termcap — the terminal capability database.

W RAGEE (securlty) HARREE > B passwd # shadow J&Z MM B » VAEE % AFAR & % 45
copy A% B EHRREER MEY > RAZH logins TKERL -

HAERE passwud 2V 2T root ot RARZRE LMY E A F login 0 HHEE AT home B Sk IR
shells #F 74 £ ©

termcap * &M A AR "ﬁi’irﬁ’:‘;ﬁ%ﬁf@] kilobytes © %% boot/root # }i #9 B& A J& % 4% M i 2] R
Qe R ATAR A 89 ¥R K > @ W2 linux & linux-console *A B (entry) °

3. The rest. They work at the moment, so I leave them alone.
Out of this, RE R ERLAZXRERER > mEMATEESNEBEANY o
o rc BHZBE :
#!/bin/sh

/bin/mount -av

/bin/hostname Kangaroo



FAHEL L) BERA A EAEM o RETRE R E MK IMAT hostname — R BT R ZE AL LK
WA (Fi WAL TABLT) -

o fstab EZEV H AL

/dev/ram0 / ext2 defaults
/dev/£d0 / ext2 defaults
/proc /proc proc defaults

R VARARILA B fstab copy IRBE R B > 12248 3 FIEH 8 B3t LARBBALAT Y partitions 3
HHig 28 B4 A noauto M4EF (33 1 M noauto KA default ) © & %A bootdisk B » & 8942
BTREZFCHEEIHT -

R 8 inittab BAMKE > UL ¥ sysinit BATRIAT rc &R B AT 89 KRB K script, ©
FlBF > do RAR B ZAER T THF 5% login » FE A TR L ttys K ttyS ) getty RH AL T
#1 3 (comment out) ° FHHRE tty H AR T AL console AT login °

— AR ALAG 8 inittab # A AL RALIEAE

id:2:initdefault:
si::sysinit:/etc/rc
1:2345:respawn:/sbin/getty 9600 ttyl
2:23:respawn:/sbin/getty 9600 tty2

inittab B TR T AR EZ TR GHRFHBATHEERD » 6046 startup > WHRESHR ALK FF
o AT AR B/ inittab TR A R L (filenames) 5 R init TRERBI TR ALK > A
bootdisk # §4F L EAE > MR EE R GIF B HRAL o

FaE s FRRXTRASI LTS AELCAXCARSH i B MU EEESRT
(hardcode) © B KA/ K8 A% L > /etc/shutdown T4E /etc/reboot M1 E G AL F o o R EH
% T reboot %! /bin/reboot * A% T i — 18 shutdown ¥4 * # & B &K T 2] reboot 4% M £ 4438 o

BT R > 3E copy AR Jetc BE T IPTA X FH4 (text files) » Fhw EAMR Jetc AT » R &k
TRERFEZGTA THATH o FEI T (guide) # ° 3% 5% £ C (Sample roodisk directory listings) #
P ARFR c WHRR copy BERERANT » BRAREZZCARKGBE  MARRZELRAR
tAROERAE K- FAFEPHOHE - E—AERH 7 X RAR inittab FF > K EFEA
B o

RAERIBYGZGEAEN Jetc/rc.d/ Bék » £ F &84 R F run levels #shell scripts © KA € H — 18
B — ) rcscript * 12 AERARIRLAE ) AL copy inittab # /etc/rc.d T RE B 4k » ABRM K rc.qa B
& P 89 shell scripts AR kAR R BB &M 8 processing * § AR A B E Mk -

4.3.3 /bin ¥ /sbin

/bin B &E—ERE R T HAT R R X (operations) @ AT H LI T AKX 6 F R IFHT » BHETAH
R4 1s, mv, cat ¥ dd © bin/ ¥ /sbin & R B &k 0945 £ /& £ $841 35 2L C (Sample rootdisk directory
listings) ° 12 $ebl b B R A QEETRAETERENFEI L AKX » #de cpio, tar # gzip° BERA
KIeig e R @HLE H — IR (separate) TEARX#HA L » A#H A boot/root # K 8 E M o — B hoot /root
R AR KED) » SRE K copy Bl ramdisk I FEABERAM » REBAKRES LI —REA > AL T EEZX
H oo RBFREHEFTH /usr°



I AR X#A (utility diskette) 89 BAF M £ T @ 8.3 (Building a utility disk) & & © & & —4 48 Fl R
AZ Aty A LR KXW copy A L4789 » BMEMAH M T AEAZ XA R BEEHG » bR T AR EH
M2 & KSR T AR SR AR M 0 B R A RK o

HAHERAMR AT ATHEX ¢ init, getty X8 F U X login, mount, XA T AHAT R re scripts 89 shell,
AR —18E sh 48 @32 18 shell 89 link °

4.3.4 /lib

£ /lib F 0 REHAANLEHEFTHKXE (libravies) HRAE X (loaders) © %o R & K £ R /1ib A &
FRELZGRAE > WBERAAM TR A - wRERFE > RTREAINEFERENTE TR L
S LB SRR G o

HRF—EARXNESTHER 1ibc BANE ° libc.so. N EF N Z B ATRAGHIE - FWREREY /1ib
4% ° Libc.so.N % & —18 symlink > €@ — B LA ZERABIRGE L ¢

% 1s -1 /1ib/libc*
-rwxr-xr-x 1 root root 4016683 Apr 16 18:48 libc-2.1.1.so*
lrwxrwxrwx 1 root root 13 Apr 10 12:25 libc.so.6 -> libc-2.1.1.so%*

EEEEFERT » FREHRE 1ibe-2.1.1.s0° HETHRIALCHRXNE  REAZLAFAHARITE LY =
AL - B H A 1dd B8 AR E M A RHE o B R

% 1ldd /sbin/mke2fs

libext2fs.so0.2 => /1ib/libext2fs.so0.2 (0x40014000)
libcom_err.so.2 => /1ib/libcom_err.so.2 (0x40026000)
libuuid.so.1 => /1lib/libuuid.so.1 (0x40028000)
libc.so.6 => /1ib/libc.so.6 (0x4002c000)
/1lib/1d-linux.so0.2 => /lib/ld-linux.so.2 (0x40000000)

EEFHOHE—AHEL—FZAN o H %4 ETHE— symbolic link °

FiaELEaXE MERK o @ EE RIS WA SR root filesystem © BRI 0 Lk 8 1ibe.so
R# A 4 megabytes ° B3t » £ AR copy €M ER root filesystem &9 Fl #f » 4R T 4 Rk — L & X )& o
# A 8.1 (Reducing root filesystem size) i& — & VA T #% instructions ©

£ /1ib A » R LA 845 — 18 loader #hig & H KX B AE A © 3218 loader X & 1d.so (¥ A.OUT H X &
M) > #E 1d-linux.so (¥ ELF & X B4R M) o 8 1dd o Fl LR H T » EAEREFERE
ZA—H loader * A ERIE TG o 4o RARE FBE LR T Z—4E loader * HH R X B HAT file 48
A o BAp| R,

% file /1ib/libc.so0.4.7.2 /1lib/libc.so0.5.4.33 /lib/libc-2.1.1.s0

/1ib/libc.so0.4.7.2: Linux/i386 demand-paged executable (QMAGIC), stripped
/1ib/libc.so0.5.4.33: ELF 32-bit LSB shared object, Intel 80386, version 1, stripped
/1ib/1libc-2.1.1.s0: ELF 32-bit LSB shared object, Intel 80386, version 1, not stripped

QUAGIC 15 4. 7.2 AL AOUT HXNEEA » M ELF 18 % 5.4.33 A& 2.1.1 RAY ELF 2 A -

W copy AT & £ 8948 T loader(s) B4R AT L 89 root filesystem © #t ¥ PT @45 69 — a4 » & X G 1
loaders f& A TR & o o R kernel FREBR AT & 89 R X B > AJE kernel K& £ XA HFALH
R T A7 L&A o



4.4 ¥ PAM $ NSS ##&# — Providing for PAM and NSS

HROZETREFZHGEBBEARK 1dd TRORIXNE c wREAARBRAXNRERZLER > PEAR
& £ B4 (log in) AL A IRE bootdisk B i & 2| H ¥ -

4.4.1 PAM (Pluggable Authentication Modules)

Yo R AR 69 R GA2 A PAM (Pluggable Authentication Modules) * 7R JE& 4 ob 48 f£ 47 8 bootdisk-£ & PAM
— T o fimE X 0 PAM A — A K E O RE A Xk ST HE A FAE LRI HE N F H IR
By B o — BRI AKLETALN PAM 891 5 % » RHARY login T HATHEHAT 1dd 5 R
# €45 libpam.so * R & & PAM °

FEW o ZAMBFE R IE bootdisk ATH IR » B A HEEA T IR A MG A > 8 F BT
oA 22 o AT RBAEG F o Bk o R T XA FOLH M PAM © R £ £ 1R 8 root filesystem & & — 18 i £ 49
/etc/pam.conf 4% » A A AL AR

OTHER  auth optional /1lib/security/pam_permit.so
OTHER  account optional /1lib/security/pam_permit.so
OTHER password optional /1lib/security/pam_permit.so
OTHER session optional /1lib/security/pam_permit.so

3 AT copy /1lib/security/pam\_permit.so i 184§ 2 1% 8 root filesystem ° i& {8 & X & R AR
8K * B b€ R4 A 4% s & 89 overhead °

H BB HARRRAFETARE S RE LA ENARB A LGS - w R R A LT
@ 4 P4k bootdisk 8 5% &tk » AV AR LA copy — 2 R 4 AR PAM setup H 1R 8 root
filesystem ° 3 #E & AT 4363k @ PAM X#F » 3 B copy E1T/A /1ib/security T FT & &89 & X & 3 1R
&9 root filesystem L °

R R Bf 568 &2 /1ib/libpam.so 24k & bootdisk £ ° 2K LHeig#F » B AR H /bin/login
17 1dd > B EIEABE R T LA o

4.4.2 NSS (Name Service Switch)

4o RAREAE A glibe (aka libe6) * FR3E LR B & R (name switch) EATAM » T RR & &% login °
/etc/nsswitch.conf 1& B4 & 4% &1 F#H & 4 & XIRFHF X F (lookups) © = R AR F 47 A mEn kiR
R 75 (kb'ﬁné}‘ﬁ : DNS3 NIS «ﬁf"f-) s AREAR R F B — 18 ] £ 49 nsswitch.conf 4 0 BAEKE R A ALK
Btk .

passwd: files
shadow: files
group: files
hosts: files
services: files
networks: files

protocols: files
rpc: files

ethers: files



netmasks: files
bootparams: files
automount: files
aliases: files
netgroup: files

publickey: files

BRI T HE— BRI R local files B4 - REA K EZ 84 /1ib/libnss\_files.so. X * A X &
1 8936248 glibc 2.0 * ™ 2 8935248 glibc 2.1 ° BE XX B EAHE T XABAARIHE LS -

o RARIT E AR bootdisk @ » AMBERGHE R — 18 2454 # 4 nsswitch.conf ¥
o ¢m # 3% 4 % nsswitch man page ° W& * F R IRLIA BRI & —E RFF (service) * &
/1ib/libnss\_service.so.1 % A XA bootdisk F °

4.5 # % — Modules

Yo R ARA — AR AL H kernel » RSB E F A MK - RBZHARE bootdisk EHAT—FEE LA - 1k
THEG B E 04 frape H zftape B 4L (4o RAR 89 17 5 B Zfloppy tape) * AR & SCSI 4k A &9 4 41
(he RARA SCSI M) » L TH A PPP & SLIP X A (W RELZLHATRREREAE) -

i WAL M T RE G AL A /1ib/modules © R Fl Bf 4L J& 3% €45 insmod, rmmod ¥ lsmod ° RIE R A F A
ZAHHB AR > RTRALE E I nodprobe, depmod ¥ swapout © %o R R 12 A kerneld * #
/etc/conf .modules —#2 B iFHE R o

R o AR AR 469 B 15 B 2 AR T Ade 3F M 42 (non-critical) B 445 2] utility disk £ /& & &0 2| 6
;N 0 BAREARY root disk L EE ALK G ER o w RIFBIREHF S TR XM > BMEAF FILE
S— BN LR F S RME E K kernel RAF4 -

wiEE > BT EY (boot) — AR ext2 filesystem * R LA A ramdisk 3 A ext2 LIk o €M THE
$ AR L T KA o

4.6 —%RHEYME — Some final details

X ZHERK > #de login’ 4 /var/run/utmp 5L /var/log A& BAR s HBEL - BT

mkdir -p /mnt/var/{log,run{

touch /mnt/var/run/utmp

ko EARFRE (set up) TATH AT E 89 H X R R » AT ldconfig YA root filesystem £ & # & 1F
(remake) /etc/1d.so.cache © & 18 cache & % FF loader 2| P42 K 2] & X & - £ T # £ AF 1d.s0.cache
D HTAAT A -

chdir /mnt; chroot /mnt /sbin/ldconfig

chroot &% > B A ldconfig 4 & & & root filesystem Z # £ 4F cache °



4.7 Wrapping it up
— B AR Z A& root filesystem #9 2 4% TAE » 3£ unmount € * X copy R— BB E L RE € :

umount /mnt
dd if=DEVICE bs=1k | gzip -v9 > rootfs.gz

HRE > REA —MBL A rootfs.gz MR > BHRARMBE B root filesystem © R EHAKR E E 8
size AFER B AR AL —REBEA L wRAAT» RRLADHNEH R — 2B E © 8.1 (Reducing root
filesystem size) i€ 8 A — LR 7 » FFHAERA MR root filesystem # size °

5 %% —18 kernel — Choosing a kernel

B R CA — 8 X W B B root filesystem © T —F AR H# 5 H A EIFE — 1 kernel © £ K35
BT » copy TR B BTATAZ 69 kernel 3£ AL € A BB R AT HEA o Ad > €F —LHFHR - ke
A 2 % 5 — 185 s 89 (separate) kernel °

BHZ—5%E sige 9% Z o WwRIREZ L —KRE— 8 boot/root # K > kernel H & Z#N LR KR
Z— o WA AR LIAE TR Y kernel 89 size © B T K kernel size * 7 A A LZ AT B Z AH L
BRAHG A AREL kernel ° BABREERI T B ZNE—E - BB ARLTTAELGTEE > 7
ShR A & EAERE boot /root filesystem B > AEFT R AT R & 26 mh sk 2 2L € 345 09 Ak o do B AT AL >
R 89 kernel %078 A ramdisk ¥ ext2 X#E AR LT o

o RAR LR — B RAHY (minimum) R 4 E PRI AN kernel F 0 AT RARE £ E
1T # A At B dm N E R o RIFF— & boot/root K A W ILRE > AT ERRERETH (restore) —
8 €48 % 89 root file system * @1 B T ARG 8 B 4% » R % & kernel 89 X & o BEIRH > o RARG 1y
A AL 45 Frape & BAR G # T » B > o RIRKE TR B 3T 8 oot drive2 &4 Ftape
B drive * A T AES AR B9 My it P AT BE 5 o IRAE LA EH LK Linux » TREEE frape* A
B A F /ARG B o

Se R B B 0 AR e AT 1/0 AR B IR 89 kernel A I AR 0 AR Fl B & AE € 1M e A B
& 89 boot /root kernel F °

THRE L kernel 89 5 3% £ M M 75 kernel 89 XA ¥ o R T A48 H b R F 48 7 AT » FTAT XA
/usr/src/linux B A% o do RAR A kernel LA B ¥ > RAFFREALE FHEFBEBEE boot/root
systems ° # 54T “make zImage”/E#E kernel °

6 Jfeefizih—&: ZAFEa A (4) - Putting them together: Making
the diskette(s)

HAT 3542 > R LA — 18 kernel $2 — BB 4 89 root filesystem ° 4o R AR E £ B AF — K boot/root # K
s R B CNE gize RAEZT AT AER —k#ER L o wRRELEBE—E2REKHEE Y boot +
root # K 4L ° 35 & root filesystem VAR T € AE AL — TR #E K b o

TR Z R R AEFRM LILO A% bootdisk® kernel © X #) 7 % & B 4L kernel copy 2l # h £ » K&
FAE R LILO B o 4 A LILO #94F % /£ 7R AR AR 3 45 — 2 5 & kernel * 8 5 5 B Lat i &
3T RE A b8y (Sﬁ%‘?ﬁﬁ' AH EH Jetc/lilo.conf H o w RIEME#EF £ - rﬁﬂ?ﬁ"ﬁ‘ﬁl“append; L
» AR T REE R EAF B (feature)) © A LILO 8 #: 85 /£ 72 3 3 bootdisk %4+ £ & 44 » & B 46 A A4k



BHWGEM o ARMLARE BB A L filesystem * RIVEZE kernel filesystem » £ £ 7 4R 1%
kernel A& — % LILO I HE L B4 % -

o RAZMZAEA LILO HEHFR T o RFZ AL E kernel * BB » B3] 6.2 (Without
using LILO) & —# °

6.1 /A LILO 1% kernel — Transferring the kernel with LILO

AT SL A K — R F A LILO % 8§ — B A e M4 - B A RRER

boot =/dev/£d0
install =/boot/boot.b
map =/boot/map
read-write

backup =/dev/null
compact

image =KERNEL

label =Bootdisk
root =/dev/£d0

B 7413 % 2 893 F A LILO’s user documentation ° 1R SR FFAL € MU R AEBK L6 Jetc/lilo.conf ¥
* Jm X —A4T append=... F|iG {4 &4 F o

{2 i B 4 f& 48 A A bdlilo.conf °
RARLARE—EIHOELRL > RPEZE kernel filesystem * A 317> root filesystem ©

b4 0 46 B2 filesystem A EA % K o A blocks 3T H 1R kernel #9 size (118 size M “1s -1 KERNEL”
Bl AR R 1024 AR R @ HEAL) » R 50 © 318 50 blocks &8 EH & inodes A
CHENE - RERAR RTARERFLZEET » RARM 50 T T o L RARELBERK
Hmumhm o REJEEEEN > BA&RLME—R#EH R kernel A - AMBREHRT§
KERNEL_BLQOCKS °

FARBBR R AN R (B R RIMEER /dev/fdo) » A& AL LB ext2 kernel filesystem °
mke2fs -i 8192 -m 0 /dev/fd0 KERNEL_BLOCKS

“.i 8192 & & KA & % 8192 bytes — 18 node ° # T K * mount 18 filesystem * # % lost+found
B4k » R A LILO ¥ dev # boot & M 18 B 4 :

mount /dev/fd0 /mnt
rm -rf /mnt/lost+found
mkdir /mnt/{boot,dev}

R B BAMHH /dev/null £ /dev/£do © F A F KA > R AZRARGEBE LR R copy €M :
cp -R /dev/{null,fd0} /mnt/dev

LILO % #—1% € boot loader # copy * boot.b * & T AR GBI E] € o €l FLHAE /boot B
Sy o



cp /boot/boot.b /mnt/boot
A o MR8 kernel * copy fR/E L — 0 P74 8 69 LILO R4 - MR A T AR A AR BET o
cp bdlilo.conf KERNEL /mnt

LILO AT & 89 % — AL A & kernel filesystem-E * PT AR LR H4F £ AT E © LILO 8 -r 398 (flag)
A ¥ %% boot loader £ %8 € 8 root L :

lilo -v -C bdlilo.conf -r /mnt

LILO J&Z T vAJE #4569 By LT $U4T » 2 3b 48 0 AR 7T VAR A IR 89 kernel filesystem * J& 34 kAT R gtk ¢

total 361

1 -rw-r--r-- 1 root root 176 Jan 10 07:22 bdlilo.conf

1 drwxr-xr-x 2 root root 1024 Jan 10 07:23 boot/

1 drwxr-xr-x 2 root root 1024 Jan 10 07:22 dev/
358 -rw-r--r-- 1 root root 362707 Jan 10 07:23 vmlinuz
boot:
total 8

4 -rw-r--r-- 1 root root 3708 Jan 10 07:22 boot.b

4 -rw------- 1 root root 3584 Jan 10 07:23 map
dev:
total O

0 brw-r----- 1 root root 2, 0 Jan 10 07:22 £dO

0 crw-r--r-- 1 root root 1, 3 Jan 10 07:22 null

Yo RAE R size R B T8 filesystem A MM FF > FHRAE S o
RAFiemh ik A » REATE ] 6.3 (Setting the ramdisk word) i& — # o

6.2 T MA LILO K% #% kernel — Transferring the kernel without LILO
o RAR A ARALILO » AR ad 48 4 R E kernel % bootdisk :

% dd if=KERNEL of=/dev/fd0 bs=1k
353+1 records in
353+1 records out

LAY TP aa AT 353 18 5T E T4k (records) + 118 partial record * AT VA kernel 45 1 T 354 18 4%
BER &) blocks ° 2 18 # F 4% & KERNEL_BLOCKS * AL/ € > BEKFRALET —H®A -

& 0 R root device HEHER A T 0 KB AR root KB MK read /write :

rdev /dev/fd0 /dev/£fd0
rdev -R /dev/£fd0 0

% =8 rdev 4 F 0 FH A WHAEA R o



6.3 *® Zramdisk — Setting the ramdisk word

£ kernel image™ #) & ramdisk word » EMHEEEEA BT root filesystem J& AL ALK B o iE
8 word A rdev 4 » RETHERBRL » MEH N ERMELT

bits 0-10: Offset to start of ramdisk, in 1024 byte blocks
bits 11-13: unused

bit 14: Flag indicating that ramdisk is to be loaded
bit 15: Flag indicating to prompt before loading rootfs

4o R bit 15 KT 0 £ ke (boot-up) ° TRTRE—IRIFOGRBE AARERF - BH—FE AR
R R AR L LT o

RIFAR X EE—IRE — 8 boot/root # K » EAMRIK "boot + root" MR 4 0 AL G E A BB
1. R AFER—IRE—BA » BRE Y root filesystem & A E £ kernel L& » AT A offset § 2 H
—3# free block (i€ 1844 J& % & ¥ KERNEL_BLOCKS 48 %) ° Bit 14 ® & T & 1> @ bit 15 F K&
LN
BEIRFH  BAREZE—IKRE—#A » @ root filesystem # E] block 253 (10 42) k4 AR
ramdisk word 14 &% & 253 (104Z) » bit 14 A 1 @ bit 15 A 0o ZH LB EE > RT 2L

B —Aoiz B 10 BAZEF © 253 4+ (2°14) = 253 + 16384 — 16637 ° o RARE R+ 9T e
RERMTmA » e BHFHINTEFERLE Ao v g g ot

2. W RARFEEWNE—FR A W > A root filesystem #F B kk:—ﬁ’l?(@?}# 89 block 0 B4 » PT VA offset
BO° Bit143% A 1™ bit153% 4 1 £Z2EEFRNT » 10 BAZEE 2714 + 2715 — 49152 ©

JEAF % B ramdisk word 3T » M rdev -r R L E > 2 EEZEA 10 #BAE E o wRERAEMR
LILO * % # rdev #9 5] 8/ L JEZ & mounted kernel path * Y3 /mnt/vmlinuz : % R4EA dd & copy
kernel * H #e AR A ALK L A (Wedo 3 /dev/£d0) °

rdev -r KERNEL_OR_FLOPPY_DRIVE VALUE

o RARAER LILO » AR A unmount °

6.4 1%#root filesystem — Transferring the root filesystem
Wk —F ZEARE root filesystem ©

e %R root filesystem %l%‘zﬂx:zi F B kernel X AR #H b o FEA dq 384 AR seek EAEMLE
€ BETRTEKRE Z V1 blocks :

dd if=rootfs.gz of=/dev/fd0 bs=1k seek=KERNEL_BLOCKS

o %R root filesystem ¥ M A E A FH =5k #A L FHFABRBKTEAR —RKBENRBEBAANS =
REEER 0 3 FH root filesystem B L E

dd if=rootfs.gz of=/dev/fd0 bs=1k
RER > CBIZIART !
£ 38 bootdisk #F B R & AR ZAT > SHAAF A RIKC o RIRG RS TRIAT » FEGHT X -



7 B AER — Troubleshooting, or The Agony of Defeat

% #% bootdisks B » FHB R RETAXERT T L LEMME - F— 7K root disk W — M7 EZRAER
8 1RIA &G T (compnents) * BEEARFI BB R EEAHENG AL (diskette-based system) *
BE CAE console L TME o —EEHEREIHK BHREFRLER—FT > RERTAT BEAR
RAVE > M BARTAMREH G EEE AL FIERES - wRAGIFLEER A ETHA » £
RIZBRAGLT—HREENF - ETRELALREEH S ﬁéﬁﬁﬁ’iviﬁﬁl“é‘f‘ v B FRAL BT R AE A
MBZERAGEEBEHEIAE ATEALALRZREIFIMEGRERES ¢

o & & B —ATH&MREH
kernel panic: VFS: Unable to mount root fs on XX:YY

BAFRGMAE  mERAE—LRE - &% FHRE device code HEBRE device XX:YY 3 B A
EFEH root device ¥ 74 R R L 0 AR T RRAA B rdev -R > RH AR A H MR image FAT
rdev -R ° 42 R device code A& EFE G » AR EFHAT b 3R B R F E R kernel M 89 device BB E A X
o HAER CA WA ~ ext? filesystem X 4% °

o W RIRABNF LR ANELEILT
end_request: I/0 error, dev 01:00 (ramdisk), sector NNN

iz & ramdisk driver AT & 8 1/0 #RA & > THREEE kernel EFAXGARAT MO ER -
R 8 ramdisk B & K A A R4 root filesystem ° 34 &R 89 bootdisk kernel 89 %7 46 1630 &
» R—ATHRE

Ramdisk driver initialized : 16 ramdisks of 4096K size

#SH 4 root filesystem R 48 B 48 89 sizet & L 8 size © o R ramdisks T K > AHEEE RE o

o FHWE root disk TR LA 2MRAT2FEZWE 569 BE o Copy Bl 44378 level £ & § Ly 4
#®o UABAB RE LR root HEER £ REA %R /rootdisk/bin 89 B4k > M IE /bin °

o FHRERLLAH /lib/libc.so’ ME LT H BRAEBEAN /1ib B& P B TZHE link °

o HREMRMAE AR /dev B # A 8 symbolic links & & Bl B AL & £ 7518 89 root #BE A filesystem
Eoo sk AR links £EAAR T EFEENR root HEEHA L8 devicese LEZEREFHRT »
/dev/console links A& & & A 65 o

o FMEHRAEFLEIET /dev/ttyl, /dev/null,/dev/zero,/dev/mem, /dev/ram ¥ /dev/kmem i& &
W% o

. ‘1%‘5% #) kernel 4L RE T - #2HH B B4 (login point) PT & AT A TR 6 Lk LAWK AR »
ReAE AL o PTVA ramdisk & ext? XL AR L/AMNE o

o FH AR kernel root device & ramdisk 3% & & & JEFE o
N ECBHE —MRFy ATR—BREHTHRERKREAR

1. FHE T init £ ¥ /sbin/init 2K /bin/init 89 XL LAEE R - i HERELTHATE -



2. FHAT 1dd init AR E init W RXE o AFEMAZ libe.so’ BRFRANLMEERE—T
o FHETHROUKNT by R X EHE loaders °

3. FHHE AR I EFE ] loader 1769 R X & — 1d.s0 £# aout ™ 1d-linux.so £ 4 ELF °

4. HEHH getty (A EAEHA M getty A K > F 4o agetty, mgetty R getty_ps)#I°F = » R EAR
bootdisk filesystem-£ 8 /etc/inittab © 3 ST E R B4 inittab M ER K o B ERATEA 6942
K #) man pages APEE T AR FEXR o inittab TRARTBLENHY) >  RAEECHFZTEIRAZ
RAEPTAR A 8 init BRARALAT A LR o Bke)fE—ZERZLMF init £ inittab 8
man pages * AR AL L LA AL AERFITUGFE c FREUHERL Jetc/inittab A — 18 £
A AL B TR (entry) © €A B4 —BIE S UHAT L E H £ 09 R HE AL script

5. 40 F init * HE 8 getty IAT 1dd AT MEF B - BB R o M0 % KB loaders &
T A NARE root filesystem ©

k)

6. AR L AN — 18 shell X (e.g., bash or ash) * B I FATIR AT A 8 rc scripts °
7. W RAERGKEHEA L B —18 /etc/1d.so.cache ¥4 K 3% £ RAF (remake) € ©

o R init A H o AZRARAAFE —ATREHR R -
Id xxx respawning too fast: disabled for 5 minutes

CAR B init o WEHIEH getty *, login MR nit 5% - FE getty i login b9 =T AT
HE AR B B X R o FAET A /etc/inittab M 8°F ™ (invocations) £ EHE 8 o de RARIF B R B getty
Byer B & 0 €T AT /etc/inittab A 89 °F = #& X E 8K o

Yo RARAF 3] — 18 login R T (prompt) * A KR AN —18F 24 login name * 12 & & G470 2 Bp 32 7 1R 24y
A % —18 login name > A 38 8 B A& T ¢ & h £ PAM & NSS © 35 & 4.4 (PAM and NSS) i& — & o K&
AL fESEARAZ A shadow passwords 1 7R 47 Z A copy /etc/shadow El 4R 8 bootdisk £ °

e RIFEAXETPFTE@TIHTA > b4 ar » MEBMIATH L ERORIEER L > JATEHAH BRBER
B9 & ¢ df: not found’® BHFAMREMRMFF 1 ()AL & —BLigey B 4 H X £ IR PATH
(2)F R ARA R XA E 2K E (# loaders) °

8 X EEAM LA — Miscellaneous topics

8.1 MY root filesystem # size — Reducing root filesystem size

;ﬁgﬁ,— root ﬁlesystem @’ tkﬁﬁ;ﬁ%,i—%)\——gﬁﬁk»ﬁ%}# Vﬂ ’ %éﬁ&éﬁﬁfﬁﬁ%ﬁii ° @Wﬁ;ﬁ"“f—k‘f]—/i‘
TR Y filesystem #7 size :

1. BB R BR (density) ° WRETAZ » KBEA §A 1440 K REATH KM » ZRERELA L 5%
Bt X o fdformat® B LT sizes 898 A EATH# X AL 1 1600, 1680, 1722, 1743, 1760, 1840, A A
1920 © K3 289 1440 K KB T 4% 1722 K ° &R — B AT A% A 28 R BAF bootdisks © 37 5 F

fdformat man page$# /usr/src/linux/Documentation/devices.txt ©
2. B shell ° — %/ Linux L& Z#E shells * 34 bash # tesh® AWM EFRALFERZF S R

KX J& o Light-weight 9 4 4E & /£ » 3% ash, 1sh, kiss ¥ smash’* €M MRS m AR F 2R
P (RAEFFE)VRKE o KAy RERRREE shells T PAE  <http://metalab.unc.edu/pub/



L1nux/system/shells/> AT E] o A TARPTAR A 89 4E AT shell » A8 59 AT IR 2 A AR bootdisk A 89
il rce R T 09464 o

3. Ml kB X Rl — i Aa g o RS RX BB — MM T A RMM KA (245 debugging symbols)
o do Rdw b > Hi3 B R MAT file §FFM “not stripped’ ° & copy —EALHE B R E root
filesystem Bf * i8 & —fA4F4RE K42 A ¢

objcopy --strip-all FROM TO

% copy B AR FAE AL B & strip-debug M & strip-all °
4. do RAR 1 BAF root filesystem B » MBI B HBEH L AR EHRME—R - FALAEMA TR
£ filesystem WA dirty blocks 7\§$‘ MHEEZFA o

5. BHIEME KRB T REA (utility disk) £ ° o RARE — & ZELEH boot K login A E Ik
ZRPHEE - RERET AL CMBEI T AL L - @iiFA 83 (Building a utility disk) & ZE—fp e
R Fl 4% T % J&4& modules B3] TR # K L o

8.2 Non-ramdisk root filesystems

4 (Building a root filesystem) i& — # & & T 48 7~ A 1 & — B % 89 root filesystem * € & /£ & & M KB
BN E ramdisk ° BEAF EAFLEEB » FIARFTARKALE - Ad > —LRAA-—BBRIERY A
Bk AEIEPTE G RAM » Bk » 333 R 4L AMR A B3R KB B #F £ 89 root filesystems °

1B 8 filesystems T B £ WL R 4 89 root filesystems i&?ﬂ%k c RECMT AR AE—RAEER £ &
FEMELCRME B CMETLWBRYE o FEAMENIE T RPBFRAEZRLFHZE -
b RARFEFRERM > FRARTHRAGRG 2GRS o

1. FHESRAMA SV EH T root files A

Yo RARE & 092 —RE — 8 boot/root N » R LIARATH & kernel 89 blocks YA R FT A & root
filesystem # blocks #F it & 4474 Fl — ik #t R Lk o

2. 1% mke2fs® £ F size 9B K L& b —18 root filesystem °
3. 4o B AT it 89 7 % 35 A 7S filesystem ©
4. XA > unmount 3t filesystem 3 B AR ZE R R E —EHA W E > 28 FERE °

5. AAT# Z F ik 0 48 kernel 1% Z 2] — iR &BR A £ o F 3 ramdisk word B 2 bit 14 F AR 0 VA
1 T R EF root filesystem # A F| ramdisk © 7 ¥A AT X K MAT rdev 84 ©

6. %o Fl A4 o £ b root filesystem ©

FHAFHATRIEARTIRA c WwRIFZRGZT—FLHAE > RTAELBERZEDY root filesystemE & /£ 5
—k#A L MAREFRF R CRER—EAREEEREARLFIHL L Flikd ‘ﬁﬂﬁ%f"%ﬁ%ﬁ:
— kB —# boot/root mE R m BAE R LILO » T AL ¥k h L5 8 —6 filesystem * €2 kernel
LILO files £ root files * A A & 4T LILO BB RE —F -



8.3 H#®—IKRILEMA — Building a utility disk

HE—RLEBAAHAAMES T - REhA—ROEALa R L& 8 —18 filesystem * A& copy
WEALERT o & TR bootdisk —R—AEAE » FHLEALEHAEK » AFH %5 X mount € °

EAW@OaHEFF » EMERA utility disk T A mount B & /usr ° /& & {8 BT » =844 T vAGK
AR utility disk Z /bin B4 A > AR Jusr/bin AR path F T AAE B e o =LA AT
EXE e X EBAL utility disk L /1ib BE&A ©

% 3 utilitu disk B » A &8 £ W £ (E

1. REFRM SN A = B A4 R B KR AE utility disk £ » B & E 2 ALIER A EH AT utility
disk T &##tE» AL RLBEMALALN o

2. KRR FI B B IR —IRIBEN B — S A o Ao RIRA — S > B %R ELMEA (mount)
utility disk B R A8 5 AR & AL B K o

3. BB utility disk £ 8948 £ §RZ o

D (Sample utility disk directory listing) #& 8t T utility disk#94 R Ak A o AT & — L F KM A — LR
BRAERGKEE b mpEmR (format, fdisk) ~ filesystems (mke2fs, fsck, debugfs, isofs.o) D]
B MAGITHBS (elvis, jove)’ RigiigE LA (gzip, tar, cpio, afio), # % L& (mt,
tob, taper)’® @A L E (ppp.o, slip.o, minicom)¥E& 3 firfk A #) L & (setserial, mknod) °

9 How the pros do it

BT 2 &5 > AP Ak 4 Slackware ~ RedHat ~ Debian ¥ £ % distribution AT 4% 8 8 bootdisks
PLF AP AT 69 8 B RAFHHF S o £ ¥ 89 distribution bootdisks YA 72 $L AT 4% i 8948 F] R 2] A
At 2R RA E X &AL HT 0 BB B bootdisks A — LA FER F— EMLARHES
AT 6 REE B TR ML BRAREAFELE  PHRARASKXEEOBTHEHEX - F =
» B BRHAF L AR EEE - TR A LK REME - k& > distribution bootdisks i
FESTREBARRIZHBRGRS -

X % bootdisks £ & B initrd(initial ramdisk) 8 4 o AR K E 2,0x RGN 0 EAF kernel
VAR [ BB % © & kernel MEF » € boot disk F A —Binitial ramdisk ¥ 1548 o €18 initial ramdisk &
—18 root filesystem > €& — 1B E& L EH root fs MBAZIAMATHATHARX, - BERLXAF EREM LR
v AR B B RARA A EAR TR 6 M ARE R o ] Lo F AR — B A B LB 89 rootdisk @ — AR
CEBARMA L kernel M A BEISMEAL o & BB AL (initial) 2 X & R (exit) B * kernel # A KL
B root, BRIEAE » B IERR—MERERIITT L o LRE—FFH initrd 89 TR FFHRE
& L8 Jusr/sre/linuz/Documentation /initrd.txt <file: /usr/src/linux/Documentation/initrd.txt> *
AR <ftp://elserv.ffm.fgan.de/pub/linux/loadlin-1.6/initrd-example.tgz> °

AT Z#— % distribution 8 % # K o4 EAF 69 45 & - 43 Z AR M (inspect) €M 8 filesystems A
B CA R A B B o BAT R AREE M AT AR &R R A KA Fnoted A R 0 13 LA
7 RRBEE -

Slackware(v.3.1) 1 Al —#& 2 6.1 (Transferring the kernel with LILO) 32 # AT 4 2 8 0 69 A7 €1 X, (straight-
forward) LILO R # % ° Slackware # bookdisk #1 A LILO # 3.& £ i — 18 bootup & (“Welcome
to the Slackware Linux boot kernel disk!”)° 4w b #8536 » BRFH TERM A MA—EHEKSL
AT (boot, parameter line) © & F#Z & » —Broothd X AL G F = IR#E K B o LB A & e



(invoke) — 18 setup script * i& @ script# & B4 K AL  Slackware it 3F 4% A — 1B AL 4114 kernel » 48 K 36
P ERBEF L RF ) kernel » EAERA A B TERF—EHFE /4 B E K kernel ©
RedHat(v.4.0) A% A LILO WM& o €% — ikt b S — B R4 89 ramdisk * & 91 #4T— 18 custom
init B c BEEXNEARHEX » KK > B L £ 8935 » I supplemental % H NI GH £ o
Debian(v1.3) T REZ R A L HE BN & o R A SYSLINUX loader %Pk & X & 9 B A EE » A
AR A — 18 initrd BRI TREA A XARLELF c CEARAT —EEF RN init E—EFE
& shell A& °

10 % LKA (FAQ) 7| & — Frequently Asked Question (FAQ) list

Q. RIER D boot/root # I MK » A2 ZATJEARIL T R o KR EEM 2

A Z A #) 7 (Troubleshooting) g & ©

Q. Slackware/Debian/RedHat ¥ bootdisk %= 1TEAE 2

A ZATH) 9 (What the pros do) 32 & ©

Q. REWTA Xyz R XN PAF—RMMEAER ¢

WA 8 Tk R AR R AL H) Slackware B At 3 £ 2| — 18 Slackware 8 kernel © Slackware # kernel
& — &8 (generic) kernel * 2 % kernel & B M F 5 XM H L E TR EEHEL T > Ak B
R A —18 SCSIRIDE#ZE# & » XXA » RA TR ENEHE X €A Slackware 89 kernel & F °

KE a1 Bk PHRFERMFEAGIEH EMHEMA - 4 IDE & SCSI A A L — 89 kernel © ¥ AT EF 8
kernel B L HE xxxxkern.cfg 4 » 3 B3 T #2151 kernel F AT # A 6B Sy A2 X, o 4o RAR B 242 A 893 i
LRI R P o AR S8 kernel FIE AR R MM o TR ooxkern.tgz 4 0 3 BA AT E A K
making boot disks 89 F & P TR E X ik 0 copy BEIMR G HEEN F o

KRR LIEMR B kernel T 89 root 3 » 12 rdev zImage B &4 o &3 rdev M ¥~ B AT £ kernel
P 89 root M o o RIEARAT R root A ARl > AEEA rdev HEE o BHIRH » KK kernel
FE B /dev/sda2 * 12 & &K root SCSI partition & /dev/sda8 © & T et M root #h » MRAF LIJAAE A
12 {845 4 rdev zImage dev/fd0/ °

18 4o #7348 Jo 34 4T set up — 7k Slackware 8 root # K 0 E L&A BIZH HOWTO M8 E » AT K
# 3% A8 % ¥ Linux Install Guide * &% BAF Slackware distribution © #1134 & £ 247 HOWTO ¥ »
F A B “Reference” 893 & o

Q. RAATAH 0948 R L3 K89 root #H ¢

Wl B89 7 ik - rootdisk copy 1 £ A & @R ATAL A 89 A8 8 DEVICE (£ X T 89 4.2 (Creating the
filesystem) i #p M {3 69) o K& B LB R A S B B EATE BAF o RLIAZAERE root 1§ R AKM
WAL B > AR EHET % P block :

dd if=/dev/fd0 bs=1k skip=RO0TBEGIN count=BLOCKS | gunzip > DEVICE
mount -t ext2 DEVICE /mnt

e TR Z AL de B Z A — R EAT T & (£ 4.7 (Wrapping it up) 32 & F) » 3 B3e root filesystem %
FEARRAE R b oo o RAR B R A BEHT 89 root filesystem #9244 B 0 RIEZ T A H E R kernel » &
F# 3 E ramdisk 9 word °

Q. REWMH R LILO FRKEAEA DOS M 2



iz 18 PR 3t 3F B 49 % Bootdisk 99— 18 £/ » RZRMEEAEEFFMFE o £ Linux 9RET » =T A3

sy
(o

/sbin/lilo -u

RATT AL A aq B A6 S deth LILO PTHE A 09ty » copy Bl MM E L o e RIFBRZEARM » 55
# LILO & X4 -

#£ DOS # Windows #1535 TF » R T A48 A i3 /8 DOS 54 :
FDISK /MBR

MBR #& Master Boot Record(E& M #4894 F » €& M — A% F6 DOS ME#EE » AR A0 H
W B o m LR EHE R & E partition table © — A KB A (purists) £ FF FiE—% > T E3iE
LILO # /R4 & > Werner Almesberger * #FFl &b tF ik c B XHE - MAAM -

Q WRAEHEKRT RN kernel 2 RO MEER » KRB THK 2

o RIFBRAH —RCEHFOMMEAER » RABEOEEITREZKRRRGZREFNEHALY (IDE X
SCSI) B4F — 17 Slackware kernel * %o F] Z 87 AT it 89 « & 4o 4T A XXXE A2 X RAF — SR a R 77 - A&
% AR T A 3218 kernel P » EF IS I A F R o

PRIAT 89 kernel T A8 2 A AR A 269 #ERAE A7 partition 18 #HE 89 root M & o BHIRFL 0 Slackware
& generic SCSI kernel A ¥ /dev/sda2 #8 ¥ J& 89 root3& fif & * A @ > &K 8 root Linux partition & /&
/dev/sda8 ° £ LIF T * kernel T 89 root XM A% LA M B E o

PRAR R T VA kernel 89 root 3 fi # ramdisk 8974 » B4R F ERA —18 kernel o XA L B HI/E ¥
A% % DOS

rdev # # K% £ kernel 1 42 > £ Bl A2 A 42 B (offset) L 8I1E » R K Y kernel ¥R T » Ft > R
R F LA —18 hex 4% ¥ 5 (on whatever systems you do still have running) * & T VA % s& 48 Fl 89 F — 4
4o £ DOS B T & Norton Utilities Disk Editor ° 4% » R § ZEATHRE » W R LR > REAE
kernel 7 £ 42 » A FAz M4z B LAy 44 :

HEX (163 4%) DEC(10i€4L) DESCRIPTION (/H i& 44 i)

0x01F8 504 RAMDISK word® & /L4 (Low byte of RAMDISK word)
0x01F9 505 RAMDISK word® # F /L4 (High byte of RAMDISK word)
0x01FC 508 Root minor#& MisE#h - F# ALK

0X01FD 509 Root major& Mk #h - ¥ L L&

M 7% ramdisk word X At % » & /£ Z AT 89 6.3 (Setting the ramdisk word) i & 72 °

Major 2 minor 3% 9% #% ok /8 3 A AR B 2 BHER 89 root filesystem 743 L8938 fif o — L TR EFGH A £
EH M4 T ¢

DEVICE MAJOR MINOR
/dev/£d0 2 0 FHE&®RHEK

/dev/hdal 3 1 A% —WIDEAH L fpartition 1
/dev/sdal 8 1 A% —HscSIA Bk L #partition 1
/dev/sda8 8 8 &% —MscsIA B L fpartition 8

—BRAETTEEME HTRABRTUAREBEEEGSA—R#ER A » 8T LA A Norton Utilities Disk
Editor * AR A KZH A L & rawrite.exe MiE LK o & L 8 X & FTH 9 distribution #F K AF 2] o & L



BALZ—XADOSERTHATHEX » CRMBBEIG A —IK Gaw” disk* HHABEEREIGAN > @ 1L
KA ZREGAM E ARG o w2 RIR1EA Norton Utilities * RLBMBEBSAN—IRTMAEL » #at )l 693 R
W E N o

Q. REL AT RAE boot/root # W ¥) B SN0 2

B B AT i — B I B B AR F AR IR G R AR BB K B AR AR AR — A
TR o

RAEATTH R M SFEMERRAIAEZX (utility) #ZHh > KRG FTEZLAMA qq BEHE S » &
copy RAIIRM K GAZBGEBFE LG —EAERZIF > ARARARGHELSHFEEE L copy T —k
HEgA L oFHiEE REREFRE > WX EFEK mount BR# K » BB qaf] Arawst A @ o

= copy RAEER » FHEMAUT 4
dd if=DEVICENAME of=FILENAME

f£ 3L > DEVICENAME & 1838 & AR # 693 & (¥4 © /dev/fd0) * ™ FILENAME &8 (/& £ A%k b ag)#
HAERAEL o A% count F K dd FcopyERMH (WRAZFHEEHEN © A 2880 1 blocks) °

Blett L@ G R copy Bl —RABK £ o FiEA— RIS E WAL
dd if=FILENAME of=DEVICENAME

HEEZ ALY RZBRAGAA—GRER - Bl ERGREERETARE » RTRAARNE T @
by 36 % % copy #h :

dd if=/dev/fd0 of=/dev/fdl

Q. KA AT R B — RFME » FRM N “chazzzz—nn,nn,nn” ?

G BRI TR A AR B 0 A LR kernel BRI EABEEF B > Ho
ahal152x=0x340,11,3,1

BASEFETUAAA LILO XEAEF HREL kernel :

o HHREG ARG LILO MRS » RTAEFLSFIMAE - ERAERIARBGRIAE -

o T VAEA LILO 8 lock BMEMEF » 1% LILO BRI H 457 » BMAE ARG LT] » T/
HFE MR LILO %t €12 /A 48 B 49378

o WAL LILO #9404 F » 120 append= BAAK M o FHEE LR T $ LAME IR (quotes) &
(ER
BOIRH > — AT A L LB F E R AG AT kR gk
zImage ahalb52x=0x340,11,3,1 root=/dev/sdal lock

Yo b G AR XM S HF $ 4 kernel * B B AL E K kernel %€ root 3 3% E Bl /dev/sdal * 3t BB G &
445 > EAZ MR EREAEMEGST o

VAT & —18 APPEND #k it 69 4% A& :



APPEND = "aha152x=0x340,11,3,1"
FRELBFEEGSI L R WL AE BRSBTS L APPEND AT —FE WL &
{E ©

SMLFEE BT RESRFEANEN  kernel ALBAF S BEMBAVGRGEZX c WREAA »
AEREAA RO EEEL (listen for) BELHT E » AARMLATHAER -~ BLLBLBHEXY
kernel ° A B T # % kernel #9408 » 35 £ B 4k /usr/src/linux M3 & README # * A& Linux FAQ
2 Installation HOWTO ° Alternatively * &% T ¥A B ig 78 5% 2% #8 2 BLAF — B generic kernel 3 %K € ©

£ LILO R AT » B ARG A AF A LILO XH o 4 A BooT 4 A% € 4 partition °
Q. A EFIR > BT “4: cannot ezecute B” BISARNE o BAE ¢

RALHEAFEETF M E EWE R (hardcoded) £ F B 69 2 A A2 X A2 o 18 85 % T & 4 4 8 37 A7
BAE AT EMTRANT AT E—EE®H LGTHTE » FREMRY ZHELWER » 44815 F 3
CHRAEAL c RTAXRBE AL A LI RXE 5 —HKEGRGLHE » RTUAFA A strings B4
3 BAAFE i (F# 0 piping, |) HMHE B grep R B o

Ch M A G R FAH
o EXEIRAT > Shutdown A 1€ /etc/reboot & A LA XHHA » AT 1A reboot L BMMNE £ /etc
BT -
o HAEA R IKE init 99 kernel A /£ * init TEFVE—AABRLIAE -
B TSRz SRR > B Fig A2 X B EAEH B 4% » LA KA TH (e.g. inittab)AIE G EH ) B

G o Bl APTIER > hF LB AR eMAEGRREL— > A ABEAGBEE R eMBARE
e E—4k > {2 AAE 4 inittab ¥ /etc/rc.d ¥ °

Q. & kernel X% ramdisk > 122 WA 0K 8 ramdisk ° Bt 2
% kernel \E £ EATR RS EeY AR AEEAZR > € HA—BERIERY kernel & :

Ramdisk driver initialized : 16 ramdisks of OK size

BT RAR A size LK kernel 53 £ BB R 00 27 A6 & & 75— 18 overlooked LILO 4L 8 3% T 4% 4
BB

ramdisk= 0

A2 X B 69 distributions 2 ° BE G LA E LILO ARAZHERAT » BHAENEZLZE T override
1247 kernel R AR T c R ARG —47 > FHKHZ o

HEE o WwRALBEEN B LR A O size 89 ramdisk * BROITER G EXLTRAGER » FoF
G 3R kernel 7 Fodo 7 24T o

YN v _— .
A FERILIE T — Resources and pointers

FTER—EEME > RERAFTHEY  FRAF T RERITGRA -



Al

i

T

T8 45 89 Bootdisks — Pre-made Bootdisks

& distribution bootdisks 87 R IR o FHIEIFBR AL S T H AR T B L T AT o

Slackware bootdisks <http://metalab.unc.edu/pub/Linux/distributions/slackware/bootdsks.
144/>, rootdisks <http://metalab.unc.edu/pub/Linux/distributions/slackware/rootdsks/> &
Slackware B4t 35 &  <http://www.slackware.com/getslack/>

RedHat bootdisks <http://metalab.unc.edu/pub/Linux/distributions/redhat/current/i386/
images/> $ Red Hat B4t 35 € <http://www.redhat.com/mirrors.html>

Debian bootdisks <ftp://ftp.debian.org/pub/debian/dists/stable/main/disks-1i386/
current/> ¥ Debian B4t 35 & <ftp://ftp.debian. org/pub/debian/README.mirrors.html>

distribution bootdisks YA 9l » AT VAIF B IA T 89 E sk b w1848 o Rk A AR T - TR

BART £ <http://metalab.unc.edu/pub/Linux/system/recovery/!INDEX.html> # B & F K 2] o

tomsrtbt, B Tom Oehser BAF » & — 7R VA kernel 2.0 & &5 m R AF R 85 F 1 %K boot /root # A
with a large set of features and support programs ° € X4 IDE ~ SCSI ~ ## ~ #%&F - PCMCIA
FRARSELCHM AP ARY 100 ET AARXM T TR PG HRGYAAR - ShEFLE
G —3% geript AR ARSE S R ABRARAE 0 AR AL oL Z 8 T YA e AH7 89 material ©

rescue02, B John Comyns B 1E » & — &R A kernel 1.3.84 & a8t m B AE & R ey agmt i > £ Xk
IDE ~ Adaptec 1542 ¥ NCR53C7,8xx © €1l ELF W E42 4% » 122477 XA 6935 & A L he &
HETAGL LSRR - CHAREMBESRBALH AL E SCSI FEAMEL - REhF Rl
AA 4mb MESFRITERGALLIAT  BEEMAET 3 mb %ram disk °

resque_disk-2.0.22, B Sergei Viznyuk ¥ * & — £ A kernel 2.0.22 & %2 » A X & IDE #
% T8 SCSI 4% F » AR ELF/AOUT # £ 7 fi& boot /root # A ° FIRF & 843 5 K4 » XA
B RS R ARG A AT RAAEX -

cramdisk <http://metalab.unc.edu/pub/Linux/system/recovery/images> Bt % 4§ » YA kernel
2.0.23 A k#é > THMAE 4meg £ 8meg WHBE L - EMESTHEERZS RMRE TL (PPPH
dialin script > NE2000 ~ 3C509) * A& FA73% ZIP a8kt 09 L 4% o @ b sk f 48 T £ A 4AMB
M%7 B S IE A 69 386 AR LA o MSDOS Xk @& & L F > HLRTREEE LT RE
%] DOS partition £ °

A.2 I EMH - Rescue packages

B AT 7T A metalab.unc.edu BATHAE RAFRE @R 9 £E# c A AR EESF - RTUAELLL—AHKE
C EF ML T B B EAT bootdisk #I R (ABILEE G A FR) - kA <http://metalab.unc.
edu/pub/Linux/system/recovery/! INDEX.html> PABAF 1 — 4 69 F A, o

Gttt B AR AN o — % AR AR Wi ARk L THAE ramdisk 2B root
filesystem 1 #9 B AF o L B AT AT %= »  Yard <http://www.croftj.net/ fawcett/yard/index.html> & £
— T R A&k g B4 o



A.3 LILO - the Linux loader

® Werner Almesberger # & o — 8% % 8 boot loader * £ X &2 7 ME#E A 565 KR > ALK K
RGPS -

¥ <ftp://tsx-11.mit.edu/pub/linux/packages/lilo/> "AFTP T #& o & T XA Metalab 284tk &
M EBAT o

A.4 Linux FAQ ¥ HOWTOs

BTSSR R T BAT o BE AT M G RIRFIAT o 35 5L usenet # M348 news.answvers

3 comp.os.linux.announce °

ig ¥ FAQ T ¥A# <http://linuxdoc.org/FAQ/Linux-FAQ.html> F#AF > @ HOWTOs T A% <http:
//1linuxdoc.org/HOWTO/HOWTO- INDEX . html> ¥ #AF © R# % Linux X T VA& The Linuz Documentation
Project homepage <http://linuxdoc.org/> T & AF %] °

A.5 Ramdiskft A 7 % — Ramdisk usage

A M # 8 ramdisk B A AH T EEG D E 4 > TAAEMBA Linux kernel 89 XH P K3 - F &
/usr/src/linux/Documentation/ramdisk.txt ° & X £ & Paul Gortmaker /T4 & » R &4 T —
27 B A~ B AE R4 69 ramdisk °

A.6 LinuxM# A4 — The Linux boot process

BT R ALinux MR ARG L S @i » ATH—LERH:

e /£ <http://linuxdoc.org/LDP/sag/c1596.html>Linuz System Administrators’ Guide ¥ * A — 8
& M 7 booting °

e £ <http://metalab.unc.edu/pub/Linux/system/boot/1ilo/1lilo-t-21.ps.gz>LILO “Technical
overview” ¥ » ¥ A Bl % B A AL — A B kernel HAT R A5 ) X 5k T M (definitive) FAHT £ low-level
B 4 ik o

e Source code A RAKEN A o AT A — LABEEAELA M kernel files © % R1RA Linux #% <
By R4 4G > AR AERKE £8 Jusr/src/linux X F K E & 248 % ;5 #sh > Shigo Yamguchi
(shigio@tamacom.com)® IF FH 8 hypertext kernel browser <http://www.tamacom.com/tour/linux/
index.html> * T ¥A 1 K3k kernel source files © AT A& — R T 5 E 6 4 M4 £ -

arch/i386/boot/bootsect .S and setup.S & @ bootsector B T #J 4 E 45 ° arch/i386/boot/
compressed/misc.c &2 KRB 4 kernel 2 XA © arch/i386/kernel/ &2 T kernel #7141t
A B E ° setup.c &R T ramdisk 89 word ° drivers/block/rd.c &4 ramdisk 95
#A X ° rd_load # rd_load_image i& W B A2 5 i — B34l F A B R (blocks) #] ramdisk
A ° identify_ramdisk_image 1& fEIf2 /5 2k K 2] 8 filesystem A EMEH » BH €25 MK
B 48 89 filesystem °



B LILO boot error codes

A B33 R AR 6 MR B F £ Usenet EARAIRE] » FTARFMIAMB G SHHREMEIN T - BHHZ
51 1 B Werner Almsberger # LILO User Documentation <http://metalab.unc.edu/pub/Linux/system/
boot/lilo/1lilo-u-21.ps.gz> °

FLILOBRABTH » R EGHET LIL0 BEF - #—EF 5 (letter) & £ HAT X A4 2 Iy 1F 77 &K
ZEBIFEERE R LILO £X B ERG T ARAEF » B1L BAE AT B 09 F 5T AR APt b B 4
TAPE R -

(nothing)

LILO %A A A MB A o LILO T A XA MK AT » AL LILO M8 B AT £ 69 partition 3 JE4%
A ¥ 8 partition °©

L
% — B 8 boot loader LKA L ED) » 12F & XHAF B boot loader ig B =A% F oy
SR AR dE & BB AT JEAESE o (KA "Disk error codes" & — 8 o )i2 8L R 35 BEAE 45 SR
A K AT T A8 B (geometry mismatch) (BB R - B3R 0y Bk &) o

LI

— % B 8 boot loader A& A F =5 B 89 boot loader * 1224 FAAHATE - BEFH LR A

geometry mismatch #7 & & /£ «x;ﬁ‘ﬁﬁ map installer 89FRATF » HH T /boot/boot .b AT IR, ©

LIL
% =B boot loader AR AE T » A2 L 47 F A& 4L map file A descriptor table © —fi @ 5 » &%
B B #8848 R K& geometry mismatch AT 3 A ©

LIL?
% = HE ) boot loader M A 3] — B R EFHE A o — MM F » & A& E A subtle geometry
mismatch * & & £ XA FAT map installer 8 AT » B8 T /boot/boot.b AT A °

LIL-
Descriptor table 48 % ° & 8% & B & geometry mismatch #7 % & /& ZH #A4T map installer # 1
AT » H3T /boot/map PTIE M °

LILO

LILO BT B30 A # A °

Yo R £ LILO JT— vg\.%‘ﬁ)\ boot image ¥ * BIOS # i — B 44 3R AL » AR A8 HBR B (respective) s R 4
G BT R o RS E # 0x00 Bl 0xbb ° A LILO User Guide for an explanation of these °

C Root filesystem 7] &%k & — Sample root filesystem listings

/:
drwx--x--x 2 root root 1024 Nov 1 15:39 bin
drwx--x--x 2 root root 4096 Nov 1 15:39 dev

drwx--x--x 3 root root 1024 Nov 1 15:39 etc



drwx--x--x
drwx--x--x
drwx--x--x
drwx--x--x
drwx--x--x
drwx--x--x
drwx--x--x

drwx--x--x

/bin:

-rWX--X--X
-rWX--X--X
-rWX--X--X
-rWX--X--X
-rWX--X--X
-rWX--X--X
-rWX--X--X
-rWX--X--X
-rWX--X--X
-rWX--X--X
-rWX--X--X
-rWX--X--X
-rWX--X--X
-rWX--X--X
-rWX--X--X
-rWX--X--X
-rWs--X--X
-rWX--X--X
-rWX--X--X
-rWX--X--X
-rWX--X--X
-rWs--X--X
-rWX--X--X
-rWX--X--X
-r-x--xX--X
-rWX--X--X
-rWX--X--X
lrwxrwxrwx
-rWX--X--X
-rWs--X--X
-rWX--X--X
-rWX--X--X
-rWX--X--X
-rWX--X--X
-rWs--X--X
-rWX--X--X

“rWwX--X--X

/dev:
lrwxrwxrwx

brw-rw-r--

O N NN NN O
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root
root
root
root
root
root
root

root

root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root

root

root

1 root

root
root
root
root
root
root
root

root

root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root

root

root

root

1024
1024
1024
1024
1024
1024
1024
1024

62660
9032
10276
9592
23124
23028
14052
14144
69444
395
69444
69444
45436
45436
8008
12736
15284
29308
8268
8920
24836
37640
12240
12932
12324
5388
10092
3
25296
12648
4444
110668
19712
395
19084
5368
45436

Nov
Nov
Nov
Nov
Nov
Nov
Nov

Nov

Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov

Nov

Nov
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e
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1 15:

15:
15:
15:
15:
15:
15:
15:
15:

15:
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15:
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15:
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39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
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1998

lib
mnt
proc
root
sbin
tmp
usr

var

ash
cat
chmod
chown
cp
date
dd

df
egrep
false
fgrep
grep
gunzip
gzip
hostname
In
login
1s
mkdir
mknod
more
mount
mt

mv

ps

pwd
rm

sh -> ash
stty
su
sync
tar
touch
true
umount
uname

zcat

cdrom -> cdu3la
cdu3la



Crw------- 1 root root 4, 0 Nov 1 15:29 console
CrW-IW-rw- 1 root uucp 5, 64 Sep 9 19:46 cual
CrW-IW-rw- 1 root uucp 5, 65 May 5 1998 cual
CrW-IW-rw- 1 root uucp 5, 66 May 5 1998 cua2
CrW-rw-rw- 1 root uucp 5, 67 May 5 1998 cua3
brw-rw---- 1 root floppy 2, 0 Aug 8 13:54 £dO
brw-rw---- 1 root floppy 2, 36 Aug 8 13:54 £d0CompaQ
brw-ru---- 1 root floppy 2, 84 Aug 8 13:55 £d0OD1040
brw-rw---- 1 root floppy 2, 88 Aug 8 13:55 £dOD1120
brw-rw---- 1 root floppy 2, 12 Aug 8 13:54 £dOD360
brw-rw---- 1 root floppy 2, 16 Aug 8 13:54 £dOD720
brw-rw---- 1 root floppy 2, 120 Aug 8 13:55 £d0OD800
brw-rw---- 1 root floppy 2, 32 Aug 8 13:54 f£dOE2880
brw-rw---- 1 root floppy 2, 104 Aug 8 13:55 f£dOE3200
brw-rw---- 1 root floppy 2, 108 Aug 8 13:55 fdOE3520
brw-rw---- 1 root floppy 2, 112 Aug 8 13:55 fdOE3840
brw-rw---- 1 root floppy 2, 28 Aug 8 13:54 f£dOH1440
brw-ru---- 1 root floppy 2, 124 Aug 8 13:55 f£dOH1600
brw-ru---- 1 root floppy 2, 44 Aug 8 13:55 f£dOH1680
brw-rw---- 1 root floppy 2, 60 Aug 8 13:55 fdOH1722
brv-ru---- 1 root floppy 2, 76 Aug 8 13:55 fdOH1743
brw-ru---- 1 root floppy 2, 96 Aug 8 13:55 fdOH1760
brw-rw---- 1 root floppy 2, 116 Aug 8 13:55 f£dOH1840
brw-ru---- 1 root floppy 2, 100 Aug 8 13:55 f£dOH1920
lrwxrwxrwx 1 root root 7 Nov 1 15:39 f£dOH360 -> £d40D360
lrwxrwxrwx 1 root root 7 Nov 1 15:39 £dO0H720 -> £d40D720
brw-rw---- 1 root floppy 2, 52 Aug 8 13:55 f£dOH820
brw-rw---- 1 root floppy 2, 68 Aug 8 13:55 fdOH830
brw-rw---- 1 root floppy 2, 4 Aug 8 13:54 £d0d360
brw-rw---- 1 root floppy 2, 8 Aug 8 13:54 £dOh1200
brw-rw---- 1 root floppy 2, 40 Aug 8 13:54 £dOh1440
brw-rw---- 1 root floppy 2, 56 Aug 8 13:55 f£dOh1476
brw-rw---- 1 root floppy 2, 72 Aug 8 13:55 f£dOh1494
brw-rw---- 1 root floppy 2, 92 Aug 8 13:55 £dOh1600
brw-rw---- 1 root floppy 2, 20 Aug 8 13:54 £dOh360
brw-rw---- 1 root floppy 2, 48 Aug 8 13:55 f£dOh410
brw-rw---- 1 root floppy 2, 64 Aug 8 13:55 £dOh420
brw-rw---- 1 root floppy 2, 24 Aug 8 13:54 £dOh720
brw-ru---- 1 root floppy 2, 80 Aug 8 13:55 f£dOh880
brw-rw---- 1 root disk 3, 0 May 5 1998 hda
brw-rw---- 1 root disk 3, 1 May 5 1998 hdal
brw-rw---- 1 root disk 3, 2 May 5 1998 hda2
brw-rw---- 1 root disk 3, 3 May 5 1998 hda3
brw-rw---- 1 root disk 3, 4 May 5 1998 hdad
brw-rw---- 1 root disk 3, 5 May 5 1998 hdab
brw-rw---- 1 root disk 3, 6 May 5 1998 hda6
brw-rw---- 1 root disk 3, 64 May 5 1998 hdb
brw-rw---- 1 root disk 3, 65 May 5 1998 hdbl
brw-rw---- 1 root disk 3, 66 May 5 1998 hdb2
brw-rw---- 1 root disk 3, 67 May 5 1998 hdb3
brw-rw---- 1 root disk 3, 68 May 5 1998 hdb4



brw-rw---- 1 root disk 3, 69 May 5 1998 hdbb
brw-rw---- 1 root disk 3, 70 May 5 1998 hdb6
Crw-r----- 1 root kmem 1, 2 May 5 1998 kmem
Crw-r----- 1 root kmem 1, 1 May 5 1998 mem
lrwxrwxrwx 1 root root 12 Nov 1 15:39 modem -> ttyS1
lrwxrwxrwx 1 root root 12 Nov 1 15:39 mouse -> psaux
CrW-IW-rw- 1 root root 1, 3 May 5 1998 null
cruxrwxrwx 1 root root 10, 1 Oct 5 20:22 psaux
brw-r----- 1 root disk 1, 1 May 5 1998 ram
brw-rw---- 1 root disk 1, 0 May 5 1998 ram0
brw-rw---- 1 root disk 1, 1 May 5 1998 raml
brw-rw---- 1 root disk 1, 2 May 5 1998 ram2
brw-rw---- 1 root disk 1, 3 May 5 1998 ram3
brw-rw---- 1 root disk 1, 4 May 5 1998 ram4
brw-rw---- 1 root disk 1, 5 May 5 1998 ramb
brw-rw---- 1 root disk 1, 6 May 5 1998 ram6
brw-rw---- 1 root disk 1, 7 May 5 1998 ram7
brw-rw---- 1 root disk 1, 8 May 5 1998 ram8
brw-rw---- 1 root disk 1, 9 May 5 1998 ram9
lrwxrwxrwx 1 root root 4 Nov 1 15:39 ramdisk -> ram0

xxx BARIEXB AT IDE partition FIR 6 aFEER o
wxx o RARAEN sosT > ABEFAM /dev/sdXX #9 A o

Crw-—---—--- 1 root root 4, 0 May 5 1998 tty0
Crw-w----- 1 root tty 4, 1 Nov 1 15:39 ttyl
Crw------- 1 root root 4, 2 Nov 1 15:29 tty2
Crw------- 1 root root 4, 3 Nov 1 15:29 tty3
Crw------- 1 root root 4, 4 Nov 1 15:29 tty4
Crw------- 1 root root 4, 5 Nov 1 15:29 ttyb
Crw------- 1 root root 4, 6 Nov 1 15:29 tty6
Crw------- 1 root root 4, 7 May 5 1998 tty7
Crw------- 1 root tty 4, 8 May 5 1998 tty8
Crw------- 1 root tty 4, 9 May 8 12:57 tty9
CrW-IW-IW- 1 root root 4, 65 Nov 1 12:17 ttySi
CrW-IW-rw- 1 root root 1, 5 May 5 1998 zero

/etc

“rW---—---- 1 root root 164 Nov 1 15:39 conf.modules
“rW---—---- 1 root root 668 Nov 1 15:39 fstab
“rW--——---- 1 root root 71 Nov 1 15:39 gettydefs
-rW--—-—---- 1 root root 389 Nov 1 15:39 group
-rW--—-—---- 1 root root 413 Nov 1 15:39 inittab
-rW--—-—---- 1 root root 65 Nov 1 15:39 issue
-IrW-r--r-- 1 root root 746 Nov 1 15:39 1ld.so.cache
-IrW------- 1 root root 32 Nov 1 15:39 motd
-IrW------- 1 root root 949 Nov 1 15:39 nsswitch.conf
drwx--x--x 2 root root 1024 Nov 1 15:39 pam.d
-rW------- 1 root root 139 Nov 1 15:39 passwd
-rW------- 1 root root 516 Nov 1 15:39 profile
-rwx--x--x 1 root root 387 Nov 1 15:39 rc



lrwxrwxrwx

l
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I
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lrwxrwxrwx

/etc/pam.d:

/lib:

-rWXr-Xr-x
lrwxrwxrwx
-rWXr-Xr-x
lrwxrwxrwx
lrwxrwxrwx
-rWXr-Xr-x
-rWXr-Xr-x
lrwxrwxrwx
-TWXr-Xr-X
lrwxrwxrwx
lrwxrwxrwx
-TWXr-Xr-X
-TWXr-Xr-X
lrwxrwxrwx
-rWX--X--X
lrwxrwxrwx
lrwxrwxrwx
-IWXr-Xr-x
lrwxrwxrwx
-rWXr-Xr-x
-r-Xr-xr-x
lrwxrwxrwx
-rw-r-r---
lrwxrwxrwx
-rWXr-Xr-x
-TWXr-Xr-X
lrwxrwxrwx
lrwxrwxrwx
-TWXr-Xr-X

drwx--x--x
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drwx--x--x

/lib/modules:

drwx--x--x 4

/lib/modules/2.

drwx--x--x 2

drwx--x--x 2

/lib/modules/2.

root root
root root
root root
root root
root root
root root
root root
root root
root root
root root
root root
root root
root root
root root
root root
root root
root root
root root
root root
root root
root root
root root
root root
root root
root root
root root
root root
root root
root root
root root
root root
root root
root root
root root
root root
root root
root root
root root
0.35:

root root
root root
0.35/block:
root root

55
774
78
15
15

356

45415
11
731548
13

17
6209
153881
17
12962
14

16
81382
25222
15
178336
21

14
26906
19
7086
35615
15
121899
19
12041
12874
16

14
8039
1024
1024

1024

1024
1024

7156
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39
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39
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39
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39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39

39

39
39

39

shells

termcap

ttytype

utmp -> ../var/run/utmp
wtmp -> ../var/log/wtmp

other

1d-2.0.7.so0

ld-linux.so0.2 -> 1d-2.0.7.so
1libc-2.0.7.s0

libc.so.6 -> 1libc-2.0.7.so
libcom_err.so.2 -> libcom_err.so.2.0
libcom_err.so.2.0

libcrypt-2.0.7.s0

libcrypt.so.1 -> libcrypt-2.0.7.s0
1ibd1-2.0.7.so0

libdl.so0.2 -> 1ibd1-2.0.7.so0
libext2fs.so0.2 -> libext2fs.so0.2.4
libext2fs.so0.2.4

libns1-2.0.7.so0

libnsl.so.1 -> 1libnsl1-2.0.7.so
libnss_files-2.0.7.so0
libnss_files.so.1 -> libnss_files-2.0.7.so0
libpam.so.0 -> libpam.so.0.64
libpam.so.0.64

libpam_misc.so0.0 -> libpam_misc.so.0.64
libpam_misc.so.0.64

libproc.so.1.2.6

libpwdb.so.0 -> libpwdb.so.0.54
libpwdb.so.0.54

libtermcap.so.2 -> libtermcap.so0.2.0.8
libtermcap.so0.2.0.8

libutil-2.0.7.so

libutil.so.1 -> 1ibutil-2.0.7.so
libuuid.so.1 -> libuuid.so.1.1
libuuid.so.1.1

modules

security

2.0.35

block

cdrom

loop.o



/lib/modules/2.0.35/cdrom:

drwx------ 1 root root 24108
/lib/security:
-rWX--X--X 1 root root 8771

wxx B mount BFIEJA &Y Directory stubs

/mnt:

drwx--x--x 2 root root 1024
drwx--x--x 2 root root 1024
/proc

/root

-rW------- 1 root root 176
—rW---————- 1 root root 182
-rWX--X--X 1 root root 455
—rW---————- 1 root root 4014
/sbin:

-TWX--X--X 1 root root 23976
-TWX--X--X 2 root root 274600
-rWX--X--X 1 root root 41268
-TWX--X--X 1 root root 9396
-IWX--X--X 2 root root 274600
-IWX--X--X 1 root root 29556
-IWX--X--X 1 root root 6620
-IWX--X--X 1 root root 23116
-IWX--X--X 1 root root 25612
-IWX--X--X 1 root root 10368
-IWX--X--X 1 root root 110400
-IWX--X--X 1 root root 6108
-IWX--X--X 2 root root 17400
-rWX--X--X 1 root root 4072
-rWX--X--X 2 root root 17400
-TWX--X--X 1 root root 5664
-rWX--X--X 1 root root 22032
1lrwxrwxrwx 1 root root 4
-rWX--X--X 1 root root 7492
-rWX--X--X 1 root root 12932
1lrwxrwxrwx 1 root root 6
-rWX--X--X 1 root root 5124
lruXrwxrwx 1 root root 4
-IWX--X--X 1 root root 6944

/tmp:

/usr:

drwx--x--x 2 root root 1024
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cdu3la.o

pam_permit.so

cdrom

floppy

.bashrc
.cshrc
.profile

.tcshrc

depmod

e2fsck

fdisk

fsck

fsck.ext2
getty

halt

init

insmod
kerneld
ldconfig

1smod

mke2fs

mkfs

mkfs.ext2
mkswap
modprobe
reboot -> halt
rmmod

shutdown
swapoff -> swapon
swapon

telinit -> init

update

bin



drwx--x--x
drwx--x--x
drwx--x--x
drwx--x--x

lrwxrwxrwx

/usr/bin:

-TWX--X--X
-IrWX--X--X
-IrWX--X--X
-IrWX--X--X
-IrWX--X--X
-IrWX--X--X
-r-x--X--X
-IrWX--X--X
-IrWX--X--X
-r-sr-xr-x
-TWX--X--X
-TWX--X--X
-TWX--X--X

-YWwX--X--X

/usr/1lib:
lrwxrwxrwx

-rW-r-r---

/usr/sbin:
-r-x--X--X

“rWwX--X--X

/usr/share:

drwx--x--x

/usr/share/terminfo:

drwx--x--x

drwx--x--x

/usr/share/terminfo/1:

/var:
drwx--x--x
drwx--x--x

drwx--x--x

root
root
root

root

R W N WN

root

root
root
root
root
root
root
root
root
root
root
root
root

root
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root

1 root

1 root

1 root

root

4 root

2 root

2 root

1 root

2 root

2 root
2 root

2 root

root
root
root
root

root

root
root
root
root
root
root
root
root
root
bin

root
root
root

root

root

root

root

root

root

root

root

root
root

root

root

root

root
root

root

1024
1024
1024
1024

10

37164
5044
10656
63652
12972
56552
6280
7680
8504
4200
14856
19008
7160
4412

17
260474

13684
3876

1024

1024
1024

1552
1516
1583

1143
1143

1024
1024
1024

Nov
Nov
Nov
Nov

Nov
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Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov
Nov

Nov

Nov

Nov

Nov

Nov

Nov

Nov

Nov

Nov
Nov

Nov

Nov

Nov

Nov
Nov

Nov

R

L e e T T = T T e e S S S S =

15:
15:
15:
15:
15:

15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:
15:

15:
15:

15:
15:

15:

15:
15:

15:
15:
15:

15:
15:

15:
15:
15:

39
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39
39
39
39
39
39
39
39
39
39
39
39
39
39

39
39

39
39

39

lib
man
sbin
share

tmp -> ../var/tmp

afio
chroot
cut
diff
du
find
free
head
id
passwd
tail
tr

wc

whoami

libncurses.so.4 -> libncurses.so.4.2

libncurses.so0.4.2

fuser
mklost+found

terminfo

39 1

39

39
39
39

39
39

39
39
39

linux
linux-m

linux-nic

vt100
vt100-am

log
run

tmp



/var/log:

-rW--—-—---- 1 root root 0 Nov 1 15:39 wtmp
/var/run:
-rW--—-—---- 1 root root 0 Nov 1 15:39 utmp
/var/tmp:

T AR XN#hA (utility disk) B %k &4 A& — Sample utility disk
directory listing

total 579

-rwxr-xr-x 1 root root 42333 Jul 28 19:05 cpio
-rwxr-xr-x 1 root root 32844 Aug 28 19:50 debugfs
-IWXT-Xr-X 1 root root 103560 Jul 29 21:31 elvis
-IWXT-Xr-X 1 root root 29536 Jul 28 19:04 fdisk
-rw-r-r--- 1 root root 128254 Jul 28 19:03 ftape.o
-IWXT-Xr-X 1 root root 17564 Jul 25 03:21 ftmt
-rwxr-xr-x 1 root root 64161 Jul 29 20:47 grep
-rwxr-xr-x 1 root root 45309 Jul 29 20:48 gzip
-IWXT-Xr-X 1 root root 23560 Jul 28 19:04 insmod
-IWXT-Xr-X 1 root root 118 Jul 28 19:04 1lsmod
lruXrwxrwx 1 root root 5 Jul 28 19:04 mt -> mt-st
-ITWXTr-Xr-X 1 root root 9573 Jul 28 19:03 mt-st
lruxrwxrwx 1 root root 6 Jul 28 19:05 rmmod -> insmod
-TWXr-Xr-X 1 root root 104085 Jul 28 19:05 tar
1lrwxrwxrwx 1 root root 5 Jul 29 21:35 vi -> elvis



