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Abstract: In order to meet the requirements of portable office, the paper proposes a method to construct a mini personal
system, which uses Linux kernel and components, on the portable and removable USB storage device. The key

components of the system, which includes kernel compiling, LFS, AUFS, Grub and so on, are researched and analyzed

deeply in the paper. At the same time, the details of the entire constructing process about transporting and system

booting are illustrated as well. The new system proposed by the paper has four advantages as follow: smart and portable,

a shorter booting time, a lower memory cost and more reliability. The features of the system makes it have bright

application fields.
Key words: USB; Linux; Squashfs; AUFS; Initrd

1 55

B USB 3.0 At KA, fEfitiFifEl 8GB &
128GB (1) USB % [1# #l) il e & e 0 -0t - 1T~ USB
SRRV ol I BRI RS, AR
AR TR, FRI Linux BE RS HA
[l FEE R A . T2 AR SRR RIS I
AL E RIS S, AH1S Linux SLIf0 R GEAE R N 7
T3 A 52 3 AT k. 40 SRAE USB 5 K (MRS 847
it & L SEE— Linux ST R SE, Kt — A

© FEEIH HE KT AR F A4 (CSTC2008BB2307)
AR IS 17]:2011-01-30; W5 1 5 LA i 17):2011-02-16

24 ZYi5E %L System Construction

B E o AR, B ARMERS Linux R ATHRR S 235 4E USB
b, Kd T 2G AR, Hh I 2 mE
IR INAITEATT L. RN, NATTNE 224 1 A B2
7518, Ay AR H R AT e B URAE RGO E A 1
AP NRHATERERIRE B I A o ISR A LFS R 58
TFER, A6 USB 4% F44 7 Linux MO s R 48, ScBli
VERG S I AR AR — &4k, FFRH] squashfs 3¢
PR G R, S HEAN R AT R4, B )it grub
1 initrd SZELR SR RS

© THEEEEBE

http://www.c-s-a.org.cn



2011 4E 2204 % 10 7

http://www.c-s-a.org.cn

i EOHL R g A

PR G AT Y a5

A CHEAE LFS Live CD 6.3 15 = &% L, il LFS
FARMEIEA Linux 24805, 1T chroot fiv 44 A
KRG, RGN I RGNS .

FE T USB # I TH S R Gek a8 1 s,
PUR JLEB 2> 4k it

OJFzhs| T %M Grub 0.97. Grub 272
WHEAINEES), 5153 USB #L& & G i T —A
FEI7, FLH B2 K Linux NAZ M USB S8 W%
SR e AL IAT I 244

@WH: 18 Linux #1ERZEMZL, ENTHE
PERERE RS . WAL, BRI RS MAHEET
HERENEAE, R B, By MR, AR f7
fitids . USB AWM FE. T 2BaI&Rg, [
I A 5 22 RE PR ), iy DA R — S50 FH 2 A
KB AT USB A5 9K By et 2k P 1% Jifi¥ squashfs. aufs.
R BRSNS R LU B R A g, X ke
R WRBHE OO, 3285 T RGBT

@A Linux R4: HHERENS IF % 5 3075 S
MIEEAR ARG B N R . AR L
JEFHAR DR T B S A

OB R MR : IR K xfced 6.2, I
BEQN N AL K office 2009 Fp 2N A (4
Word. Excel. PowerPoint T-—14); fcitx /1 Ui A1k
MPlayer BEAARIRRCAT; PG E T RS s
MHERAE A QQ; Vne; SE&E [ EWEE R IR
U —RAK I 0 2 00 v s Hfox, Ltk &
Foe. WARYnHEE . PDF [RlBeas. s ge 45

AR (R  [NERTE) |
! "

BIZAERS

g’] X Window System. X Libraries. XFCE

%l ‘ - FEALinx &% ‘

;ﬁ SRR YRFE. SCRFIAE

éﬁ Linux N #%

oo Lol RN AR, JELCH RS, WS R
i) 15

BN e

Kl 1 BT USB #: 9B ST Linux R4 ALK

AN LI R G e Be R 2T R 1.7GB
A% 1a], WidiE4T mksquashfs fiv4 4l 5L R 45

Bi1% system.squashfs (£ 495MB).

3 KHEAR
3.1 AHIF

KA, 2.6.27.27 (1) Linux W% . R RS HE
KR, B BPE A SR R PEE N A% R IKB) S
o R U 51T, T2 SCSI 4% Usbcore.
Usb-storage . Loopback device support. RAM disk
support Fil Initrd 454 B2 2

4 Squshfs. AUFS Zw ik, @il Initrd 515
IES L "

i WL T4 114 IDE il SATA, 7 Linux il
ORISR AR R IR 4 0 O T 3 o Py %
FEE U B AR AA - SEN, T2
IDE FI SATA Rt 5545 26— pi/dev/sd X, 75 N k% i 5
IS 55 NG A% T

Device Drivers --->

< > ATA/ATAPI/MFM/RLL support ~ # BHIIAAE

%
SCSI device support  --->
SCSI Transports  --->
<*> SAS Domain Transport Attributes
[*] ATA support for libsas (requires
libata)

<*> Serial ATA (prod) ;nd Parallel ATA
(experimental) drivers - .

24 F KR P AZ S 53X P S (R S50 A o AT
AN Bz TRE S AL FF 44 (F Linux "R824 sdX,
T AR R G
32 LFS #iE R4S

LFSP! (Linux From Scratch (1455 ), J& MIEACHS
THGHE A Linux R48. LFS A LR LML :

(DLFS &R R, nT U B 5 75 ke il

QML) LFS R — M EH REN RS, wLh
P NUNREER Rl

BLFS ] B CZFAHRI A T, REH IR
i o

ASCH R R R RS, RN
RIS, SATHARER Linux RATRCRIAE
KRG Linux REEAHLE, LFS BG4 .

3.3 SquashFS+LZMA RisfE 45 & 44
Fa st — /N EIR AN S Linux R4, £t % (K

System Construction %% 1% 25

© THEEEEBE

http://www.c-s-a.org.cn



AN VA

http://www.c-s-a.org.cn

2011 4E 25204 % 10 #A

U S AR IR AR, B R gE R )
REFHAERN I

SquashFS #&—FheE Linux N4 1) H 52 i 46 e 1
RYE, RHWRGWRGE RS —, ERHZ
NIE RS RS . HAT, SquashFS 45 SCF
RSN R, O Linux Live CD & RATH . BRAR
RGeS UASAT G s S 1T R 48 A A RS (R o
LZMA (Lempel-Ziv-Markov chain-Algorithm (1455 ),
J&— Deflate fl LZ77 5k R AVRAL G 1) R 4 515
J2 H I i R AR S

SquashFS BRIN i k2 GZIP, A KH
4y SquashFS 474 T, fHILSFF LZMA Sk 4. 5
AR, Gl LZMA SR GZIP S5 4 2 5
B, MRZER AL GZIP SkRs K. Wit NR ot
KH GZIP Al LZMA 532313117 Squashfs [ 4iiae 1 Hs 4
T2 At 2 1D £ LEAR AR L ot

L WG ST L

Jiik Yoo | RGN | B4R | Eab
KRS 1.7GB 100%
mksquashfs+gzip | 1024kB | 1573178 | 596MB | 35.90%
mksquashfs+izma | 1024kB | 687r32%F | 495MB | 29.70%

HHT Linux WIZIEASCEE LZMA, 7590 1E N Z I
FE CONFIG_SQUASHFS*H T {8k N; Fis
Mkl LZMA SZHE Squshfs i isbitl, i shA
g7 isA7 .

3.4 AUFS BEA & Xt R 41

AUFS ( Another UnionFS 48 5) & —1 Y
UnionFS ZRBURT rIHEZ A SO RS, B2 H k3
BRI H %, S Linux SO R GUBA HER 1 52 B
SquashFS k45 R 4852 H MW@%TX\J‘EZ&P&W%
BRSSP Rt s TSRS AN RECRAT I 1)

AUFS 1) HH BB gk 7 Bk i), e B —A
ARG (BRI RS Squashfs 8515, FREE
JE R BRRE) FI—ME B S RS (LA
AR . JE I AUFS, FH AT DL 8l S e AR S
R LS, ARB R 185 R EARAE AR B S ARt 5
fEZR G, WIS T H s i &

3.5 Initrd 3R 1L N 7FE

Initrd (boot loader Initialized RAM Disk 1455 ),
Hi boot loader #4fifk. AZRGALTHIN boot loader 4
GNU GRUB 0.97. 41 Grub CLiC# Initrd, Linux

26 R BE System Construction

BAEJA IR, AR Initrd ST IR A
15 AEN— DRSO R S WAZ R sl S 4k
A7 Initrd HP ) init SCEF, SRR IR S TR AN squashsf
aufs SCAFRGBIIINEL, IF 58 T IE IR R
I, SREAT R GE TP ) /shin/init JEFE .
530 IDE. SATA i AHEL, USB £ HAEfifiik
2 NIK SR H N 231 ve a5 AT HL S BB, 75 22 JLAD b
DL A AE HE USB A7 fifi B e Iy, i Bl USB i
FHBAYIRATE R, TOERRSCAE RGBT ]
o AT RRIE I L, EFHAE Initrd SRAE UK init AT
T30, BN USB KA, R 5 78, ik
USB, 5% 4hid 58 e i #5180 USB A7 fiff 26 Hh IR AR
ARG AR RGN init SO E R
#!/bin/sh
#1E# sysfs. proc LRSS
mount -t sysfs sysfs /sys
mount -t proc proc /proc
echo /shin/mdev>/proc/sys/kernel/hotplug ## itk
mdev -s #HIIHAAIIT A
sleep5  #KHK 5 F
#HZ USB MO R G ITE IR Bk, I 4ERk
for i in /sys/class/block/sd*
do
mount -t ext2
2>/dev/null
if test $2 =0 then
if [ -f /mnt/LABEL ] ; then
if grep -q Linux Live USB"
/mnt/LABEL ; then
break;

/dev/basename $i° /mnt

fi
fi
umount /mnt
fi
done
#N#% squashfs. aufs JXE)HH
/shin/modprobe squashfs
/sbin/modprobe aufs
HEEHIEA R SEIY squashfs HiE R 44815
mount -t squashfs /mnt/system.squashfs /mnt/
system_ro -0 loop

© THEEEEBE

http://www.c-s-a.org.cn



2011 4E 2204 % 10 7

http://www.c-s-a.org.cn

i EOHL R g A

#H aufs [ RG] 5

mount -t aufs -0 br:/mnt/system_ rw:/mnt/ system
ro=ro none /mnt/system

#i NELIERSCI R 48

exec switch_root /mnt/system /shin/init

ARG Initrd PSR SCE RS M BusyBox
B, % bin, dev. etc. lib. mnt. proc. sbin. sys
XL H s NAH G BT BusyBox AR R
modprobe i & ANFEIEH AT, Pl FHEEHE £ R%
1 ) modprobe i 4 - Initrd H1# sbin H A [R]
S50, TRIE R 1dd 257 modprobe R 2R SCA:
FEAZHIE] Initrd 11 lib H 5%

EAErE EVLAS Bl a4

find . | cpio -0 -H newc | gzip > /boot/initrd.
img-2.6.27.27 HiIfF Initrd BiA% 34+ p
3.6 Grub ;B3| 55 \ '

GNU GRUB (GNU GRand Unified Bootloader (14
5), S GNU T th— S {E R 33 FRT,
2 Linux RGhEE TR TR — A TiERS
M USB &4 A5, W/if GRUB P74 %¢1TE USB 1
i A& 151 Fid sk (MBR) i,

L) GRUB 0.9X [f) 2% 4 38 R

2% grub FEFEALE U 2% f/boot/grub H s R, Hi{
HHFA74E menu.lst, stagel, stage2 =A3Cff.

HEN grub v 4% H, AT LL R i 22ke 3 U 31
MBR:

grub>root(hd1,0) #& Linux REFTAEELTT N
TR AN X
grub>setup(hdl)
SE o B AR I AR A A5 23 DX AN R A N A
f&2%/boot/grub/menu,Ist 31 & A2 ) menulst 1

default 0

timeout 3

color green/black light-green/black

title Linux Live USB

root (hd0,0) #tbAb 2 I\ USB &4 3 8h1t, grub ik
VES — Pl B 1) 28— Ao X

kernel /boot/vmlinuz root=/dev/sdbl

initrd /boot/initrd.img-2.6.27.27
3.7 Xfce REIMED

Xfce 2 —FIEH T ZM*NIX RS FizfTEE

R, R H AT R RGBT O
N REBRIE MBI AT M FER? . &5 Gnome A1 KDE
A6 LU A IR e (1) SR T PRI AH L, XFee O I RS0 I /D,
) B " A AR N R AR RVAR U AR . R R Ge T
J Xfce 4.6.2 2SR libxfeedutil . i fFE
libxfceguid. ¥ JEJE exo. SEHL% libxfcedmenu, 7
R xfwmd, HLIH Y xfdesktop. [HiAR xfced-panel.

23 TEE PH xfeed-session. & 5 B xfced-settings. Mt &
B xfeonf, SCAFAFHEL thunar, SEHIFRF xfee-utils,

N R 2 46 xfeed-appfinder 25 5414 ik .

%

4 H kgl
41 R USB £ FHysEH

TE1E TR EAELFHEAS Linux SRS )G, 1%
AR AL & 4 K S R G515 system.squashfs, 4]
G AESE Initrd. WAZEBER vmlinuz. Grub 11
menu.lst LA USB #Ard 301 LABEL, #RJ544%LL T
WK RSB USB i

O#ESH— 8G [ USB 4, A WA : —M)
XAEN RGN, ARG EXT2, HEIENESIY
X, fEH Linux REAEH; — Ao XOMEERX, SO
RYA FAT32, “FISAE A 5 Windows RG4S H. I 531X,
TRAFFE BN I A B o

@ system.squashfs. Initrd. vmlinuz. LABEL
Grub A OGS A B R G K, IFAE R GEIX Ao it
system_ro( Jil i B #eesquashfs 1 5 S0 1F & %) .
system_rw(Fil T-HE2k aUfs SCA ARG G SO A7 H
S system(H] T & SO R SR H ) =4S H %

®iz47 grub FEFH ) root. setup v JE 5151 S
f5 5 A USB i [1 R 4E X () MBR.
42 RERHILIE

BT USB #2 LR S 1T Linux R0 A 2l 72
Wi 2 R

THEHUITPLAKE,  BIOS 5132 USB # {4
W, Wil fashs] SR Grub, Nk Linux A% L
fF vmlinuz, WAZHEYIHAAN AL initrd.img-2.6.27.27
mE B WNAE, TR NIRRT SO RS, i AT
Initrd H 1) init ATHAT SCPE, 4T sysfs. proc 1R 40
(g, xR AR EAT W ARk, AH DG RE A 5K B
squashfs. aufs BRI E, HE RS H LR
system.squashfs, Ffil i G SO RS aufs AL AT,

System Construction F %1% 27

© THEEEEBE

http://www.c-s-a.org.cn



AN VA

http://www.c-s-a.org.cn

2011 4E 25204 % 10 #A

IR I FCIE IR SCAE R GEshA T fiy & /sbin/init, 5 i
RUSLIH Linux REE3).

RETFHL sysfs. TR
‘ proc L & Linux &4t
BISO5| & Ik EN -
. IEE)
USBRAAL ) . T
h kil

& WFAR] | /sbin/init]

o | RO g SR

i O squashfs. AT
_aufshith ;
o FIFRICM
oAl R4
i R gty

D e B

K2 REhshidfe

e

5 R L

ARSI T USB 5 107 e e L by oy
B3 Linux 2646, AL USB #5115 2h 0 A0 4 F e
R A RN, A AN AR HIE AT,
IF HAEREARACE LL A 22 5K 486+ 586 25 1L 35 AL
WHLEAT, RN R R, — R S 1
Jy 20 B 50 B, AATRIFMSME, FESILT
(. PRI ATIE . ARG E 5
T 26 45 5 HO MR W 3

v P oo W

Kl 3 Linux s 240

6 4t
ASCAE USB 4% LRI B A7 it B M R PR 2R
g8, HA/NUERE, P, A3 AR, Al

28 R4i# L System Construction

(0E L WFTCEATIR S N A EL, AT A iR
AR HRBETEROR, 78 U S EHIfE I 2 NMY L
ARG RGP KE B a. Y
JIR G5 WEARERTS AR AS LA L — 2ok g F5oK, TR AT L
AN 2 Live CD b, FES6HE LA AN R R
MRS I HAEM RS, ARG TR
BAERAT A (WD FR) /N B o TR AR (RS 2325 1) m LA g A
b, FCOEVREL T SN e S A

sz | |

1 SIWEER.HE T USB BHI T2 Linux ST RGN vt 5500
[@+%@%Xﬁ$&@ﬁ%?ﬂ&ﬁ%mm.

2 30 8. Linux 58 57 i B4 B0 AL BRI 50 R AR 5% T L
O 5 L1270 1 5], T TR K2, 2008,

3 Beekmans G. Linux From Scratch. http://www.linuxfro-
mscratch.org/

4 Lougher P, Pavlov 1. Squashfs LZMA. http://www.
squashfs-1zma.org/

5 B X4 BRI LZMA Hs i 5492:7F Symbian 45 S60
FE T H R . B HK,2010,(3):13-14.

6 Okajima J.AUFS. http://aufs.sourceforge.net/

7 EAREHER AT USB Bk EAEE Linux RETH R
il & 7 4 R, 2008,31(6):72-74.

8 Xfce Development Team.XFCE. http://www.xfce.org/

9 JEAK U WA AR T Flash Diské@ﬁ?%iﬁﬂlliﬁﬂllmiﬂ
JFUR ST GIS P4 B At i V1 K 2787 11 (BE 5% ik ), 2010,
37(2):234-243. * . -

10, 1751, BB Y KGRI 5507, B0 T K
*__32002.

11 Bovet D, Cesati M. Understanding the Linux Kernel (3rd
Edition, Covers \ersion 2.6). Suzhou: Southeast University
Press.

12 Ko S, Jun S, Kim K. Study on Garbage Collection Schemes
For Flash Bashed Linux Swap System. 2008 Advanced
Software Engineering and Its Applications. December
13-15, 2008, Hainan lIsland, China. Piscataway: Inst. of
Elec. and Elec. Eng. Computer Society, 2008. 13-16.

13 Jones TM. Linux initial RAM disk (initrd) overview.
http://www.ibm.com/developerworks/cn/linux/I-initrd.html
14 HRRW], AP R BR, TS . A EU N RME Linux R4

(077 . S HL R, 2005,31(9):61-63

© THEEEEBE

http://www.c-s-a.org.cn



