Embedded Linux 3.
RAMDiskE 0|23t root FS
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=  Empos HO|A AT = Q&= ramdisk2| AiM
» Basic FS
» Busybox
= System V init
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Root FSO| 7|2 C|AH E2| MM

TARGET _PREFIX=/root/embedded/gcc-3.4.5-glibc-2.3.6/arm-

unknown-linux-gnu/arm-unknown-linux-gnu

= C[HEZ| O|FO|Ct. (mt¥ O|F0| Otd)

mkdir /root/embeddedLinux/rootfs
ROOT_FS=/root/embedded/rootfs
EMBED_ROOT=/root/embedded
cd ${ROOT_FS}
mkdir bin dev etc lib proc sbin tmp usr var
chmod 1777 tmp
mkdir usr/bin usr/lib usr/sbin
mkdir var/lib var/lock var/log var/run var/tmp
mkdir root

chmod 1777 var/tmp
= 1: set sticky bit
= othero| #7| o L3t 2ot HO|MOIE| /tmp C|2E2|9f
/var/tmp C|Z E2|0j|e| I{O|MO| stickbit?} Z&tE|0f QL.
» sticky bite 8%l EEZE= 100002 8L MEE IEEE= 't
Ll T 2 MFECt
» 0| sticky bit7} ZtE|0] Q= C|HEZ|0 otherof AA7| &st0| &S
4dF otherdf | Edt= ALEXAIS2 CIHFEL| oH0f| THYS TS =
A= CIHEZ| X = g 4 GG
= sticky bit7t ZotE[0] Q= CHEX QI CIAEE[7t /tmp C|EE2| QI
= 33| /tmp C[HE2[9| I{0|0f= otherdf| A »7| #ot0| F=0{H
ACH AZ7| WZ0f| /tmp C[HE2| 0= +7LF Tl EC[Q Y S
S == QUL SHX|ZE otherdf s ESt= AFE A= 27| #THO|
A0 = =1 ot /tmp CIHEZE X[ Sl= AO|Ct. O O|frs=
/tmp C|E2|0f|= sticky bit7t @& A7| =2 0|Ct S|
27 Ab= sticky bit7} 28 &[0 Y= CIHEE[E AHE = UL
= CIEE2|7t Ot M sticky bit7} 25 0] = W= other Of A
M7 mOE0] QO mUS 7Y & UKD O oS AHE ==
QiLCt.
SticLy bitE e FAHS| M7| Mot F0{0F &|C}.
= 4: set sticky bit
= oY mbEo| A=
A

(/usr/bin/passwd %!

0%t

Pl p—

S0to| sifE Lol owner oo = A
-5C|->| ol
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Library S A}

cp ${TARGET PREFIX}/lib/*-*.so ${ROOT_FS}/Ilib

cp -d ${TARGET_ PREFIX}/lib/*.s0.[*0-9]
${ROOT_FS¥lib

cd ${TARGET_PREFIX}/lib/

cp libSegFault.so libmemusage.so libpcprofile.so
${ROOT_FS}/Ilib

» O|MO| Ch22 armg gocd) library & £ At
+ 22|£ 0] libraryZ 0|830] HEO|M AISE 282
R

" RAEOM AREStE 20|ER 2| E =

= fel oAM= 2= libraryE SASIZ L, ERo 4 EE0N
SHot=s SE0M ERE o= 4 library B2 SAIE = & ULt
= OlH S80| OfH librayE 2R =% ot=X|& Ld{H
HOST# arm-unknown-linux-gnu-readelf -a
rootfs/bin/busybox | grep library
0x00000001 (NEEDED) Shared library: [libm.s0.6]
0Ox00000001 (NEEDED) Shared library: [libc.s0.6]

arm-unknown-linux-gnu-strip ${ROOT_FS}/lib/*.so
=  Symbolic information& | A3}, A X|=l library?| 37|E reduce
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Busybox A X]

=  Busyboxzt?
= ZZol 02| UNIX RE2|EISS sfLtol e MY mjY= $HHl
A

" AREAF Q23R ALFOIAM AFR*F" OiF =2 et FEE(E|
(al, Is, cp, mv, mount, tar, SS)E NSt = T2 M S
S (i
= BusyBoxOf Zeh=l QEIZ|E|l= 2t GNU SEZ|E|ECH=
Mo 20| 2 M il

=
= AFRTH £ 9l m}ol

systemOf &gt

wget http://busybox.net/downloads/busybox-
1.13.3.tar.bz2

tar xvjf ${EMBED_ROOT }/src/busybox-1.13.3.tar.bz2
cd busybox-1.13.3/
make menuconfig EE= make xconfig
= BusyBox Settings0j| A
= - Build Options?| OtX|8F =: Cross Compiler Prefix: 0
* arm-unknown-linux-gnu- 4¢|
= Init Utilities 2 20A HAE 5 & 25 AR
» XA = exit
more INSTALL
= OIS HOEH & 220, 58 X0 install Sf2{H
» make CONFIG_PREFIX=/path/from/root mstall
= M3 7|l=oteta K0 /s
= Rz Wd5ta U= root fsOf O|F AX|310{0f otE =2

make CONFIG_PREFIX=/root/embedded/rootfs all install
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System V init &2 X| > Alx|

» init (short for initialization) is the program on Unix and Unix-
like systems that spawns all other processes.

= UNIXE= BE E7|0f init proces? HME|H, init2 O[22 ™| &
script0] h2fA CHE process 5= &g THC
* |t runs as a daemon and typically has PID 1.

n ==
oTr

» BSD style
» SystemV style

wget

ftp://ftp.cistron.nl/pub/people/miquels/sysvinit/sysvi
nit-2.86.tar.qz

tar xvzf ../src/sysvinit-2.86.tar.gz

cd sysvinit-2.86/src/

make CC=arm-unknown-linux-gnu-gcc
= CryptOf A 0f 27} 2 4S5HH, man crypte| E2== B4, 8

HEHO AX]
TTo—= TO

mkdir ${ROOT_FS}/usr/include
mkdir -p ${ROOT_FS}/usr/share/man/manl
mkdir -p ${ROOT_FS}/usr/share/man/man5
mkdir -p ${ROOT_FS}/usr/share/man/man8
make ROOT=${ROOT_FS} install
= CHAEX} Fof
= EAXSIH 2 2AEQinitE o £l0, TAEJ} BERE|X]|

o2 A
= T AU

-

2
= -
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MM Sl2{= root FS9| /dev/ = =~ m}

ue
>
==
x

= UNIXE ‘fileQ] 7S AABIO| HAE|O QUi FHEX
Al ZIC
= printer, disk, tape, main memory it Z2 FHMX 2
file 20| file O|E 92 LIEFLLCE.
= 0f: BD2t2o| tty E4l A| /dev/ttySO At
» /dev/ttySO0|| write ol= A2 AX 2 &X| 0 =HE
» &, ZZE9| 1I/0 devices= MOk StLtO| special filed| ™A =IC}.
» gpecial file2 ordinary filel} &2| 2t# deviceE 1550 O|O|EIS
read/writeet &= Q£ & S}= channel& ¥ /M43l =LC}. device
driveret AZAS| == special file2 /deviE Q| /US.
=  systemQ| 2= input/output(1/0)= /dev directoryE S5l O|F 0]
zlct.
*  "mknod" commandz& special fileg Bt&.

=
S
Ra)

HOST# mknod -m 600 ${ROOT_FS}/dev/mem c11
HOST# mknod -m 666 ${ROOT_FS}/dev/null c1 3
HOST# mknod -m 666 ${ROOT_FS}/dev/zero c15
HOST# mknod -m 644 ${ROOT_FS}/dev/random c 1 8
HOST# mknod -m 600 ${ROOT_FS}/dev/tty0 c 40
HOST# mknod -m 600 ${ROOT_FS}/dev/ttyl c4 1
HOST# mknod -m 600 ${ROOT_FS}/dev/ttySO c 4 64
HOST# mknod -m 666 ${ROOT_FS}/dev/tty c50
HOST# mknod -m 600 ${ROOT_FS}/dev/console c51
HOST# mknod -m 660 ${ROOT_FS}/dev/ramO b 10

= Special fileg 4 (mknod)

* Mode& 6602 = S} (-m 660)

= 0|22 ${ROOT_FS}/dev/ramO

» Block special file (b)

= Major #, minor # (1 0)

http://network.hanbat.ac.kr 7



mknod -m 600
mknod -m 666
mknod -m 666
mknod -m 644
mknod -m 600
mknod -m 600
mknod -m 600
mknod -m 666
mknod -m 600
mknod -m 660

${ROOT _FS}/dev/mem c1l1
${ROOT_FS}/dev/null c13
${ROOT_FS}/dev/zero c15
${ROOT_FS}/dev/random c 1 8
${ROOT_FS}/dev/tty0 c4 0
${ROOT _FS}/dev/ttyl c4 1
${ROOT_FS}/dev/ttySO c 4 64
${ROOT_FS}/dev/tty c50
${ROOT_FS}/dev/console c51
${ROOT_FS}/dev/ramO b 10
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Root FS A/d 8l m}el 2 A}

rm -f ${EMBED_ROOT}/empos.ramdisk.fs.bin
/root/embeddedLinux/empos.ramdisk.fs

dd if=/dev/zero of=${EMBED_ROOT}/empos.ramdisk.fs
count=4096 bs=1024
» /dev/zero/=2 FE Q=IO empos.ramdisk.fs It = A
(LIE0| HF 02z MAH)

* Block A7|= 10242 5111, 20497l2| blockS A
mke2fs -F -mO ${EMBED_ROOT }/empos.ramdisk.fs

» I} empos.ramdisk.fsE L} A|AHOZ OIS

» Force mke2fs to create a filesystem, even if... (-F)

» the percentage of the filesystem blocks reserved for
the super-user. (-mO0, reserveZl superblock 3 7|Z 0)

- FSE U HA0| S
» O] HHEE2 empos.ramdisk.fs It = ext2 FS
A O 2 format $HCFD A Z2ESHH &
mkdir -p ${EMBED_ROOT}/ramdisk

mount -t ext2 -o loop ${EMBED_ROOT}/empos.ramdisk.fs
${EMBED_ROOT}/ramdisk/
= Mot FSE ramdisk C|HE2|0| O E
cp -rav ${EMBED_ROOT}/rootfs/*
${EMBED_ROOT}/ramdisk/
- 24
umount ${EMBED_ROOT}/ramdisk

gzip < ${EMBED_ROOT}/empos.ramdisk.fs >
${EMBED_ROOT}/empos.ramdisk.fs.bin

OoF =<
" |=||'='-T

http://network.hanbat.ac.kr



Mgt root FS2| &

EMPOS# tftp empos.ramdisk.fs.bin ramdisk

EMPOS# flash ramdisk
EMPOS# reset

o P~
= EEo %= =
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x
T

IR EHQ

ro

zo

System V initO| A AFESF= /etc/inittab 1t /etc/rc.d/ C|2 E2| 9|
mndss =84 & 227t UL

7|0 = AAEO] REIL|HA, HEE run-leveldf [2tA =t
207t A= d27HX| BES0| 7|F 0] ULt

/etc/inittab I 9| 0
id:5:initdefault:
Ic:0123456:wait:/etc/rc.d/rc.local

10:0:wait:/etc/rc.d/rc O
11:1:wait:/etc/rc.d/rc 1
12:2:wait:/etc/rc.d/rc 2
I13:3:wait:/etc/rc.d/rc 3
14:4:wait:/etc/rc.d/rc 4
I5:5:wait:/etc/rc.d/rc 5
16:6:wait:/etc/rc.d/rc 6

T0:12345:respawn:/sbin/getty -L ttySO 115200 vt100
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= /Jetc/rc.d/rc I O| 0

# Source function library.
. /etc/rc.d/init.d/functions

# Now find out what the current and what the previous runlevel are.
argvli="$1"

set “/sbin/runlevel”

runlevel=%$2

previous=$1

export runlevel previous

# See if we want to be in user confirmation mode
if [ "$previous" = "N" ]; then
if grep -i confirm /proc/cmdline >/dev/null ; then
CONFIRM=yes

else
CONFIRM=
fi
fi
# Get first argument. Set new runlevel to this argument.
[ "$1" 1=""] && runlevel="$argv1l"

# Tell linuxconf what runlevel we are in

[ -d /var/run ] && echo "/etc/rc.d/rc$runlevel.d” >
/var/run/runlevel.dir
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# Is there an rc directory for this new runlevel?
if [ -d /etc/rc.d/rc$runlevel.d ]; then
# First, run the KILL scripts.
for i in /etc/rc.d/rc$runlevel.d/K*; do
# Check if the script is there.
[!-f$i] && continue

# Don't run [KS]??foo.{rpmsave,rpmorig} scripts
[ "${i%.rpmsave}" 1= "${i}" ] && continue
[ "${i%.rpmorig}" 1= "${i}" ] && continue
[ "${i%.rpmnew}" 1= "${i}" ] && continue

# Check if the subsystem is already up.
subsys=%${i#/etc/rc.d/rc$runlevel.d/K??}
[ ! -f /var/lock/subsys/$subsys ] && \

[ ! -f /var/lock/subsys/${subsys}.init ] && continue

# Bring the subsystem down.
if egrep -q "(killproc |action )" $i ; then
$i stop
else
action "Stopping $subsys" $i stop
fi
done
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# Now run the START scripts.
for i in /etc/rc.d/rc$runlevel.d/S*; do
# Check if the script is there.
[!-f$i] && continue

# Don't run [KS]??foo.{rpmsave,rpmorig} scripts
[ "${i%.rpmsave}" 1= "${i}" ] && continue
[ "${i%.rpmorig}" 1= "${i}" ] && continue
[ "${i%.rpmnew}" 1= "${i}" ] && continue

# Check if the subsystem is already up.
subsys=%${i#/etc/rc.d/rc$runlevel.d/S??}
[ -f /var/lock/subsys/$subsys ] || \

[ -f /var/lock/subsys/${subsys}.init ] && continue

# If we're in confirmation mode, get user confirmation
[ -n "$CONFIRM" ] &&

{
confirm $subsys
case $? in
0)
2)
CONFIRM=
:
continue
esac
b5

http://network.hanbat.ac.kr
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# Bring the subsystem up.
if egrep -g "(daemon |action )" $i ; then
$i start
else

if [ "$subsys" = "halt" -0 "$subsys" = "reboot" -0 "$subsys" =

"single"” ]; then
$i start
else
action "Starting $subsys" $i start
fi
fi
done
fi

Root password AHK|

= /etc/passwd
root:x:0:0:root:/root:/bin/sh

= /etc/shadow
root::0:0:99999:7:-1:-1:33637592

http://network.hanbat.ac.kr
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Ramdisk =%

»  AFEStE ramdisk 2AAE gunzipez 141
% mount —o loop ramdiskName ./tmp
% cd tmp

% cd

% umount tmp

gzip < ramdiskName > new-ramdisk-name

* new-ramdisk-name L} S CIRZESHY, flash &S
o[£ 8

o°

http://network.hanbat.ac.kr
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JFFS (Journalling Flash File System)

Flash |2 2|0 ot A|AHE

O
=
off g =2 mount St0] ALE

MTD EZ2}0| =oiA| H22[E flct ZE 7|[sS M-S
= O|A= OI P_ oAl H22[E f3f S&9| 22l JFFS,
JFFS2 of Z2 AKX (read/write 7t 7ts9l) Lt A|AHS
AgE % St
A 2

= JFFS ®WAlo| YU A|ARIS BHSO]A,
= empos boot A|01| MME jffs I A|AES CIR2EESHD
Zef A0 XHESH = (% flash usr),
» ZEA BHE S flash 222 mount
“Linux device driver 5.5 Empos 2.6 JFFS porting” & X

http://network.hanbat.ac.kr
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http://hulryung.tistory.com/204

http://network.hanbat.ac.kr

2|54 AAHE 2E I AABS PHSEHOlE Be WOl Ut 1Y
Cl|HE2| SILIA OHE O] 7}HA BtE = HHH E Q171 scratchbox, buildroot,
O|0|X|Z 0| &85t= WH 555

L= SHLHY SHLEY M2 DtE = 232 ot MNEZF SHCH~

07| M= A|AHI2 ubuntu 7.10(gutsy gibbon)O| 11 A EfZl A|AHI2
ARMO20TE 0|23t I Z A A{(S3C2440A)2 0|23t SI=Q|0|Ct. T2 A|Z0
HojE[= NS ofL 2 M= A= SHERI0f;;

gls2 HE2 XY 24| 2.6.250] 7 SLEL00f CHet LIES ZERUCE.
QUEHE ramdiskE Bt ramdiskE 7|HIO 2 | Al JFFS2 = yaffs& o
AMAEES THS 0 E I

ramdisk 0|0|X] 9t& 7|

HA 8MBAZ| O|O|X|E BH=C}.

$dd if=/dev/zero of=ramdisk-image bs=1024 count=8192
8192+0 records in

8192+0 records out

8388608 bytes (8.4 MB) copied, 0.164898 seconds, 50.9 MB/s

Of mtOCt7t TP A[ABS FOAL

$mkfs.ext2 ramdisk-image

mke2fs 1.40.2 (12-Jul-2007)

ramdisk-image is not a block special device.
Proceed anyway? (y,n) y

Filesystem label=

OS type: Linux

Block size=1024 (log=0)

Fragment size=1024 (log=0)

2048 inodes, 8192 blocks

409 blocks (4.99%) reserved for the super user
First data block=1

Maximum filesystem blocks=8388608

1 block group

8192 blocks per group, 8192 fragments per group
2048 inodes per group

Writing inode tables: done
Writing superblocks and filesystem accounting information: done

This filesystem will be automatically checked every 38 mounts or
180 days, whichever comes first. Use tune2fs -c or -i to override.
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$file ramdisk-image
ramdisk-image: Linux rev 1.0 ext2 filesystem data

7| 2H0l ext2 T AAHOR EHE 00X 7 UL O|HES OHRE oA

ALE o 2 At

$mkdir ramdisk

$sudo mount -t ext2 -oloop ramdisk-image ramdisk
$cd ramdisk

ramdisk$ls

lost+found

ramdiskof 7|2 C[HEg| 45517

ClMEC| S ddof 2K}

ramdisk$mkdir -p bin dev etc home opt proc root shin usr var
lib/modules usr/include usr/share/man/manl usr/share/man/man5
usr/share/man/man8 sys var/log var/run/utmp var/run/wtmp dev/pts
var/lock/ var/lock/subsys /usr/bin

ROOTFS = 2 E I} A|
TOOLCHAI = EX ¢

CIREEN
K|

£|>

glibc A}

ACH 2 ALBL X}

$ cd $TOOLCHAIN/arm-softfloat-linux-gnu
$ cp lib usr $ROOTFS -a

$ cp include share $ROOTFS/usr -a

sysvinit AX]

$ wget ftp://ftp.cistron.nl/pub/people/miquels/sysvinit/sysvinit-
2.86.tar.gz

or $ wget http://downloads.openmoko.org/sources/sysvinit-2.86.tar.gz

$ tar xzvf sysvinit-2.86.tar.gz
$ cd sysvinit/src

$ Makefile &=

CC=arm- I|nux -gcc
BIN_OWNER = hulryung
BIN_GROUP = hulryung

$ ROOT=$ROOTFS make

$ ROOT=$ROOTFS make install
$ vi SROOTFS/etc/inittab
HHESHA..

http://network.hanbat.ac.kr
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initscript 1t
$cd $ROOTFS/etc/
$mkdir init.d rcO.d rcl.d rc2.d rc3.d rc4.d rc5.d rc6.d rcS.d

$cp banner bootmisc.sh checkfs.sh checkroot.sh devices devpts.sh finish
functions halt hostname.sh mountall.sh mountnfs.sh populate-volatile.sh

ramdisk reboot rmnologin save-rtc.sh sendsigs single umountfs
umountnfs.sh urandom sysfs.sh
/home/hulryung/emdk2440s/rootfs/rootfs-base2/etc/init.d/
$cp devpts SROOTFS/etc/default

$cp volatiles $ROOTFS/etc/default/volatile/0O0_core

dev 14

#!1/bin/sh

mknod apm_bios ¢ 10 134

mknod consolec 5 1

mknod fbO ¢c 29 O

mknod hda b 3 0

foriin123 456 7 8 9;do mknod hda$i b 3 $i;done

mknod kmemc 1 2

mknod memc 11

foriin0123456 7 8 9;do mknod mtd$i ¢ 90 $((i * 2));done
foriin0123456 7 8 9;do mknod mtdblock$i ¢ 31 $i;done
mknod nullc 1 3

mknod ptmx c 5 2

foriin O 1 2 3;do mknod ram$i ¢ 31 $i;done

mknod random c 1 8

mknod tty ¢ 5 0

foriin0123456 7 8;do mknod tty$i ¢ 4 $i;done

mknod ttySACO ¢ 204 64

mknod urandom c 1 9

mknod zeroc 1 5

http://network.hanbat.ac.kr
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O[X| ramdiskof 280 BRot TASS T S EX}

busybox

$ wget http://busybox.net/downloads/busybox-1.10.2.tar.bz2
$ tar xjvf busybox-1.10.2.tar.bz2

$ cd busybox-1.10.2

busybox-1.10.2$ make menuconfig

ME Chssta

busybox-1.10.2$ ARCH=arm CROSS_COMPILE=arm-linux- make
St Mo|Z &lCt.

busybox-1.10.2% make install

St _installO|2t= C|HME2|0f] ot upA0o| BH=0] T}

$cp _install/* /home/huIryung/emdk2440s/rootfs/rooth—base/ -a

tinylogin 4X]

Makefile =73

CROSS = arm—linux—

$make

$sudo make install

logini} tinyloginBt RS EIIUAA|AE O Z EALSHCE,

tinylogin0j| setuid2 Z#ot0| MELH Y Er 2 root#HStO 2 AIEEEE
Sl OF HC}.

M HFYSCL

$sudo chown root:root /home/hulryung/emdk2440s/rootfs/rootfs-
base/bin/tinylogin

Ak OJH 72X ez RE5= O|0|X|= 44 &=

oo ez Xt =20l E|A TEX}

$vi /home/hulryung/emdk2440s/rootfs/rootfs-base/bin/autologin
#!1/bin/sh

/bin/tinylogin login -f root

$chmod 777 /home/hulryung/emdk2440s/rootfs/rootfs-
base/bin/autologin

$vi /home/hulryung/emdk2440s/rootfs/rootfs-base/etc/inittab
T0:12345:respawn:/sbin/getty -L -n -1 /bin/autologin ttySACO 115200
vt100
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bash shell 4X%]
./configure --host=arm-linux

make
MakefileO|| A| prefix =74 StLC}.
make install

cd /home/hulryung/emdk2440s/rootfs/rootfs-base/bin
In -s bash sh

etcC|MEZ| passwd ot 3
root A0 {ALEE QI0HH 2| Xt

il 7|%

$sudo umount ramdisk

$gzip -9 ramdisk-image

$mkimage -n Ramdisk -A arm -O linux -T ramdisk -C gzip -a
0x30800000 -e 0x30800000 -d ramdisk-image.gz ramdisk-
emdk2440s.img

CI22E 2 HAE

root=/dev/ramO rw rootfstype=ext2 console=ttySAC0,115200n81
initrd=0x30800000 ramdisk_size=8192

O|F= ot & E|l=7H Aol giX|TF Of——F ZICHSHA REEDY A|AHS EY
2 oIC},

O*EE'— 0|4 HO|A R S| M sysvinite| T4 (rc.xx)s}
=oE10 & 5= Ut

Xt.. St S X},

u
|.|-|
o
]
hi
&
2
1
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