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1. Linux Boot Process ]
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B G5 ]

> PCO M3 =2 213 = ROM-BIOS 4! &l
» Hardwarel 22| & _é; ALY =03

(CPU, Memory 2| 2rE Device)
» Booting O Xl £ ?:“%'
(Hard disk, Floppy disk, CD Rom &)

» Booting 01 Xl 2] MBR(Master Boot Record : 0 sector) (i
U= Boot Program= Memory Xl & IH
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B C5( cont) ]

# Boot Program
Boot Loader £ = Boot Sectorct ) & otHH, Linux2| Boot LoaderE
LILO(Linux Loader)ct &t .

(RedHat ver9.0 0l M= GRUBZt &)
BIOS= LILOE Memor Ol HMet =, 2= MU= LILOOAH €I

MemoryOll S AtctE
LILOOIAM ™ OSE Booting= & Al 8E8i=
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& &t
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GRUB wversion H.93 (638K lower ~ 1Z2896HK upper memory )

Red Hat Linux (2.4.2H-8)

Use the T and 4 keps to select which entry is highlighted.
Press enter to boot the selected 0S5, ‘e’ to edit the

comnands before booting, 'a’ to modify the kernel arguments

before booting, or ¢ for a command—1ine.

The highlighted entry will be booted antomatically in 9 seconds.

-z - Fedhat.
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(2) Boot Loader

RAM test

Memory2| & EH £ test
Memory2| 3J|E QI 4]

(Memory ScanningOIE’JﬂE ot(4, Ol HH = AMerot ) 0]l 318t setting

S AL (=)
N=E == US

&

)
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(2) Boot Loader

Device =J| 3}

F

]

ol

tol

Device OtCt Register setting, IRQ & &, Base Address&tY 52| =

(20l @t BIOS th4l Boot Loaderdt & =%
ZJ|3tZ CtAl 52 2 Boot LoaderJt 5tX| 22
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(2) Boot Loader

Kernel =0l Xl / S Al

&= &l Kernel image(vmlinuz)E Memory2| & 22| HX[0fl = At
LAl Memory2| & & = Kernel Al& 81 X| 2 Kernel imageE = At

ro o
i)
o
0
A
O
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(2) Boot Loader

RootFS &F=0oH Xl / =S Al

2 = = RootFS(Root File System) imageE Memory2| 2212 HX| 0 = A =

Qo

F

FAl Memory2| & & = RootFS Al & 81 X| 2 RootFS imageE = At

O
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Booting "Red Hat Linux (Z2.4.2ZH-8)

root (hdH,H)
Filesystem type is extZ2fs, partition type Bx83
kernel /vHlinuz-2.4.28-8 ro root=LABEL=~
[Linux-bzlmage, setup=HBx14HB, =ize=-Hx11H98a]l
initrd 7initrd-2.4.28-8. img
[Linux-initrd @ Bx7ealBBd, Bx3eZbc bytesl

Uncompressing Linux... 0k, booting the kernel.
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(3) Kernel & (B

Device =J| 3}

2 A Boot LoaderOll 4 =8t 24 1t 280| Device OtCH Register setting, IRQ
St S Base Addresset Y 2| 0|3t &.
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Linux verzion 2.4.28-8 (bhcompile@porky.devel.redhat.com) (gcc wversion 3.2.2 Z2BH
38222 (Red Hat Linux 3.2.2-5)) #1 Thu Mar 13 17:54:28 EST 2883
BI0S-provided physical RAM Hap

BIOS—eB828:
BI0OS-e828:
BIOS—-e828:
BIOS—-e828:
BI0OS-e828:
BIOS—eB828:
BI0OS-eB828:
BI0OS-e828:
BIOS—eB828:
BIOS—-eB828:
BI0OS—-e828:

HHHHHHHHEHHAHEABA
HHHHBHHBEHBAS fE5HH
HHHHHHHHHHACaBBAE
HHHHHHHHBHAdCcHEA
HHHHBHHBEHH 18HABA
HHHHHHHBH e fHABA
HHHHBBBEHA7efcHHA
HHHHHHHBBA? fHHABA
HHHHHHHAf ecHHABA
HHHHHHHHEf ecHHBBA
HHHHBHHBAT f feddBd

HHHHHHHHHEKA T BHA
HHBBHBHHBHHaBHAA
HHHHHHHHHHBCCHAA
HHHHHBHHHA 18HHAA
HHBBHBHBE7 e fHHAA
HHHHHHHHB e fcHBA
HHHHABHBAET fHHBHA
HHBBHBHHBEEHEBHAA
HHHHHHHBfec1HHAA
HHHHHBHBfeed1HBA
HHBBHBEH 1HHHBHHAA

(usable)

(reserved)
(reserved)
(reserved)
(usable)

(ACPI data)
(ACPI HVU3S)
(usable)

(reserved)
(reserved)
(reserved)

HMB HIGHMEM awvailable.
128MB LOWMEM awvailable.
On node B totalpages: 32768
zone (A): 4B96 pages.

28672 pages.

H pages.
Kernel command line: ro root=LABEL=r
Initializing CPU#B
Detected 997.536 MHz processor.
Console: colour UGA+ 8Bx25
Calibrating delay loop...
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.- 5o o
124584k~-131872k auallahle (1347k kernel code, 5812k reserwved, 999k data,
132k inlt Bk highmemn)
Dentry cache hash table entries: 16384 (order: 5, 131872 bytes)
Inode cache hash table entries: 8192 (order: 4, 65536 bytes)
Mount cache hash table entries: 512 (order: B, 4896 bytes)
Buffer-cache hash table entries: 8192 (order: 3, 32768 bytes)
Page-cache hash table entrie=s: 32768 (order: 5, 131872 bytes)
CPU: L1 I cache: 16K, L1 D cache: 1B6R
CPU: L2 cache: Z25b6R
Intel machine check architecture supported.
Intel machine check reporting enabled on CPU#H.
CPU: Intel Pentium III (Coppermine) stepping H8
Enabling fast FPU save and restore... done.
Enabling unmasked SIMD FPU exception support... done.
Checking "hlt’ instruction... OR.
POSIX conformance testing by UNIFIX
v1.48 (28818327) Richard Gooch (rgooch@atnf.csiro.au)
detected mirr type: Intel
PCI BIOS revision 2.18 entry at Bxfd3aB, last bus=1
Using configuration tupe 1
Probing PCI hardware
Using IR0 router PIIX [8B386-71181 at BB:87.8
Cannot allocate resource region 4 of device HH:B7.1
Limiting direct PCIAPCI transfers.
isapnp: Scanning for PnP cards...
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izapnp: ﬁcanning for PnP cards...
izapnp: Ho Plug & Play dewvice found
inux HET4.8 for Linux 2.4
Bazed upon Swansea Uniwver=sity Computer Society HET3I. B39
Initializing RT netlink =ocket
BIOS wersion 1.2 Flags HBxH3 (Driver werszion 1.16)

DNiz=k gquota=s wdguot_6.5.1
2848 Unixx98 ptyus configured
MULTIPORT SHARE_IRO SER
ISAPHP enabled
twySH at BHxB3f8 (irg = 421 i= a 1655HA
tpw31l at B=xB2f8 (irg = 32 i= a 16558A
eal Time Clock Driver wil.18e
loppy drivei(sl: fdB i=s 1.44HM
B iz a po=st-—-1991 BZA77
Frame Diverter H.46
AMDISE driver initialized: 165 RBRAM disks of 4HY9BK =size 1HZ<4 blocksize
niform Multi—-Platforrm E-IDE driwver Reviszion: 7.HBbeta-2._.4
Azzuming JF3IMH=z =suysterm bus s=peed for PI0 modes; override with idebus=xx
IT=4: IDE controller at PCI =lot B8:87.1
chip=set rewvi=zion 1
IIxd4: mot 188B% native mode: wWwill probe irqgs later
ided: BH-IMA at B=x147A-A=x1477, BIOS setting=s: hda:IHMA, hdb:pio
UMpniare Uirtnal IDE CDODROM Driwve. ATAPI CD-DUD-ROM driwve
ided at Hx1fH-Hx1T7 HB=x3f6 on irg 14
ide—floppy driver HB.99.newide
ide—floppy driver .99 newide
d: md driver B.98.8 HAX_HMD_DEUS=256, HMD_SB_DISK53=227
Antodetecting RAID arrays.
autorun -
. autorun DOHE.
: Linux TCP-~IP 1.8 for HET4.8
IP Protocols: ICHP, UDP, TCP, IGHMP
routing cache hash table of 1824 bucket=s, SHEbytes
Ha=zh table=s configured (eztablished 81892 bind 163841
inux IP pulticast router B.86 plus PIM-GH
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Linux IP mMulticast router B.HB6 plus PIM-SM
MET4: Unix doMain sockets 1.HB-5MP for Linux NET4.H.
RAMDISK: Compressed image found at block H
Freeing initrd memory: 248k freed
UF5: Mounted root (ext? filesystem).
Red Hat nash verzion 3.4.42 =starting
Loading scsi_mMod.o module
SCS1 subsystem driver Reviszion: 1.8H8
Loading sd_mod.o Module
Loading BusLlogic.o module
PCI: Found IRDQ 11 for device HH:1B.H
zcei: =wwxxx BusLogic SC31 Driver Uersion Z2.1.15 of 17 August 1998 sewxx
Copyright 1995-1998 by Leonard N. Zubkoff <{Inz@dandelion.com>
Configuring BusLogic Model BT-958 PCI HWide Ultra SC31 Host Adapter
Firvmuware Version: 5.878B, I-0 Address: Hx1448, IR0 Channel: 11-Lewvel
PCI Bus: B, Device: 16, Address: HxEC8BBHBAH, Host Adapter SC31 ID: 7
Parity Checking: Enabled, Extended Translation: Enabled
synchronous Hegotiation: Ultra, Hide Hegotiation: Enabled
Dizconnect-Reconnect: Enabled, Tagged Queuing: Emabled
ScattersGather Limit: 128 of 8192 segrments, Mailboxes: 211
Driver (ueue Depth: 211, Host Adapter Queue Depth: 192
Tagged OQueue Depth: Automatic, Untagged Oueue Depth: 3
Error Recovery Strategy: Default, 3C3I Bus Reset: Enabled
wxx* BusLogic BT-958 Initialized Successfully e
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==+ BuszsLogic BT-958 Initialized Successfully ==
: BusLlogic BT-958
Uendoxr : UMKare, Model: UMpmare Uirtwuwal =S Rew: 1.8
Direct—Access AMSI SCS1 rewvizion: HZ
Target OQueue Depth 28, Asynchronows
Target OQuense Depth Aszsynchronows
Target Uueue Depth Azynchronouws
Target Uueue Depth A=zynchronous
Target OQueue Depth Aszynchronous
Target OQuense Depth Aszsynchronows
Target Uueue Depth Azynchronouws
Target Uueue Depth A=zynchronous
Target Oueue Depth Aszynchronous
Target OQuense Depth Aszsynchronows
Target Uueune Depth A=zynchronous
Target Uueue Depth A=zynchronous
Target Queue Depth A=zynchronous
Target Queue Depth Aszynchronous
Target OQueune Depth Asynchronous
: Target OQueunse Depth . Asynchronous
Attached =c=s=i disk =s=da at s=c=id, chanmel A, id H, lun H
SCSI dewvice =da 1H48576H 51Z7-byte hdwr =ectors (5369 HMB)
Partition check
sda: sdal sdazZ =sda3
Loading jbd.o module
Journalled Block Device driwver loaded
Loading ext3 .o module
~proc ilesystem
block devices
root dewvice
root filesystem
INFO: recowvery reqguired on readonly filesystem.
write acces=s will be enabled during recowvery.
Tagged Quewning now actiwve for Target A
k journald starting. Commit interwval 5 seconds
EXTI ff=: recowvery complete.
EXTI—ff=: mounted filesystem with ordered data mode.
Freeing unused kernel memory: 13Zk freed
INIT: wersion £.841 booting

WWWWWWWwWW

PRRRREOONONAWNS®
DWW = = =

[
U R L0 M B0 e or on n i in e
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(3) Kernel & (B

Init & &4
Kernel O] & & & ™ X Swapper(pid 0) Process Jt &/ & &. (Memory 22/,
Disk 22|, Process 22| & =&
pid 09! Process= pid 192! init ProcessE & & &,
initt X8 =&ot= I 2 /etc/inittab .

16
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(3) Kernel & (B

# Swapper Process®| J| s
2H0ll & Al SwapAIZACHF 2

—

Sleep T U= ProcessE Memory0il Al Disk &

ProcessE AtE S [, CtAl Memory Ol & XH Al 2|

ol = St
== 3.

17
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(3) Kernel & (B

# pid 12! init Process (/sbin/init)

- File System®| 2 X E 2 Al
- File System mount

- Sever Demon2 & &

- AFE Xt login

- login = Shell& % &

18
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(3) Kernel & (B

# letc/inittab

System2| A EH0 [+t ol & St= runlevel il Al init ProcessJt X2l & &

== A &5t

K
0
I
=l
1o
00

- runlevel X &

- letc/rc.d/rc.sysinit & &4

- letc/tc.d/rc & H

- rungettyOll 2|0l A= login

19
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(3) Kernel & (B

Runlevel
0 - System= &< [ AtE (Do NOT set init default to this)
1 — Single user mode il Al At
2 — Multi user, without NFS (The same as 3, if you do not havenetworking)
3 — Full multi user modeOll A AFZ
4 — NSO E 2ol Al AFE
5-XE AdAID|I] ?lof AtE
6 — reboot (Do NOT set init default to this)

20
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(3) Kernel & CB

Z=J| Script & &4

letc/rc.d/rc.sysinit
(System ZJISHAl 2 4114 =

o
[T
>
L
o

/etc/rc.d/rc

2tZ= DemonSS A AID| 1D

ORY
i
=
I

21
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(3) Kernel & (B

# letc/rc.d/rc.sysinit

- J|=2 X0l path & &

- letc/sysconfig/network t /L2941 script & &4
- Keymap2| loading

- System font loading

- Swap &< 243t

- Disk & At(fsck)

- [proc File System2| mount

22
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(3) Kernel & (B

- Root File System= rw modeZ CAl mount

- letc/HOSTNAME file2| & &

- letc/mtab file Ol root2t /proc File System2 entry Z=JtotJ|
- Kernel module loading

- System AlZt & &

e

23
Gin with KITRI Korea University|




Embedded Systems Laboratory

(3) Kernel & CB

# letc/rc.d/rc

Is /etc/rc.d [Enter]
rcO.d
rcl.d
rc2.d
rc3.d
rc4.d
rc5.d
rc6.d

24
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(3) Kernel & (B

Ir
]

£ 2t level 0tCH U= directorye S2F KZ Al &Gl= file2 S0 He HEE
letc/rc.d/finit.d OFeH 2| file= 0ff linkEl O AUS.

S: oY serviceE A A= file
K: ol& serviceE 2 Al2| = file

25
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INIT: wer=zion £.84 booting
Setting default font (latB-sunlbl:

lelcome to Linux
Press "I’ to enter interactive startup.
Mounting proc filesystem:
Unmounting initrd:
Configuring kernel parameters:
setting clock (localtimel: Mon Apr 25 14:21:27Y KST ZHHS
Loading default keymap (usl:
setting hostname localhost.localdomain:
Initializing USB controller (usb-uhcil:
Mounting USE filesystem:
Initializing USB HID interface:
Initializing USB keyboard:
Initializing USE mouse:
Your =ysztem appears to have zhut down uncleanly
Press % within 1 =seconds to force file system integrity check. ..
Checking root filesystem
»: clean, 145539-5656HH file=s, BH3IBHY~-113H57V41 blocks

PP g g
U N Sy -

Remounting root filesystem in read-write mode:
fictivating =wap partitions:

Finding module dependencies:

Checking filesystems

+boot: recovering journal

~boot: clean, 11-26184 files, 12728-184391 blocks

Mounting local filesystems:
Enabling local filesystem guotas:
Enabl ing =wap =pace:

INIT: Entering runlewvel: 5
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INIT: Entering runlewel: 5
non-interactive startup
for new hardware
~etcof=tab
all current rules and wuser defined chains:
all current rules and user defined chains:
iptables firewall rules:
Setting network parameters:
Bringing wup loopback interface:
Bringing up interface ethB: Error, =ome other host already uses a

B b bl bl b b b

dress 211.57.

114.118H.

Starting
Starting
Starting
Starting
Starting
Initiali=
Starting
Mounting
Starting
Starting
Starting
Starting
Starting
Starting
Starting
Starting
Starting
Starting
Starting
Starting
Starting

Gin with KITRI

zs=ystem logger:

kernel logger:
portmapper:

HFS =tatd:

keytable:

ing random number generator:
pcmcia:

other filesystems:

up APHM daemon:
antomount: Ho Mountpoints Def ined
==hd:

xinetd:

zendmail:

sEm-client:

console mou=se =ervices:
Canna serwver:

crond :

Cups:

xf=:

anacron:

atd:

g g g g e pe g g gy e pe e pe pey pe

e e bl b b bl bl b bl bl b b b b b bl b b bl bl bd bl
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(3) Kernel

& (b

Embedded Systems Laboratory

rungetty0il 2|8t A= login

- swapper(pid 0) process0i| 2|0l M A= init
processJt fork()E &.

- fork()2lolf M A= Xt4linitJt exec()E 0| E ot
(4 rungetty processE & &4,

- rungetty process= [tAl exec()= ot login
precessE =

- X} = login option( -autologin root)= = ol
login = shell2 & 3.

Gin with KITRI
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Red Hat Linux release 9 (Shrike)
Kernel 2.4.28-8 on an i686

localhost login: _
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AtEXOIE:

|r'|::||::|L|

AtEX OIS 8 Y=™HSHMR

30
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He ==

fete/r.ed/re_sysinit 41 5

|13:3:wait:/etc/re.d/re 3 &8 ——

rungetitve %50 ZFF login

bash &%

Gin with KITRI

=

] 24 H(PATH=/bin /sbin - usr/bin)

/ HE@ Al A mount
HOSTMAME -3

/proc MY A 2H mount

SZ22network ASHE #9) A &
— MNetwork 4=
S50inet A= E ¥ &=

— inet deemon 4 =

31
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(3) /etc/inittab code

id:runlevels:action:process

dJ

| 28t 0l =.

X =Z0otJ| 28t runlevel2 =

&l = processE HEH & A CLUPOH CH
file2l B Z 2 process 0l & H= Ol

id: oY stateE 1 =0t
runlevels: 11 2| LIS
action : entry0ll 2|aH ’é
process : process2| &

0°I" nlo

rlr
rot
Nz
02

oorl'
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