Computer Architecture

LAB2: Building Linux Operating System Environment



" A
Linux Kernel Introduction

m The Linux kernel is a monolithic Unix-like computer
operating system kernel.

m [t is a open source software that suit for researcher to
develop experiment environment with OS without any cost.
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" A
INnitrd ramdisk Introduction

m Initrd ramdisk (initrd) is is a scheme for loading a
temporary root file system(RFS) into memory.

m In booting process, kernel will start to prepare
environment before enter init process of Linux (not init in
Initrd) by programs in initrd.



Building ARM Linux Kernel

m Get Linux kernel source code and ARM patch
ftp://ftp.kernel.org/pub/linux/kernel/v2.6/
http://arm.com/community/software-enablement/linux.php
ELinux OS Downloads#I&EH - o] Fllinux 2.6.38RIpatch
Bz M FRBILInuxih B B IlEpatchZ IE B T B IE R F
o BB EBEFEREMEZR(linux-kernelERIK) - E& M _Epatch
BH1inux-2.6.38-patched.tar.gz1E% - FIE2AHBE F&EiLinux kernel
T AEZEPatch

m Patch

EX B #F FEiBlinux-kernel ERI 2R N SiRvkernel B patch A L E #5 2
th

R B #ELInux kernel&fFpatchiE 1A B2 B2 48 2 BYlinux kernel & 3%
# patch -pl < {patch-file-name}
IERSLinux kernelr ol #w&E Ak o] B Image’s



ftp://ftp.kernel.org/pub/linux/kernel/v2.6/
http://arm.com/community/software-enablement/linux.php

Building ARM Linux Kernel(Cont.)

m Configure
E¥#f5tkernel source codeZ - HMMNBEKElinux kernel T SRIRIE - B
REEFYENIREAEZHERE  HMABEEREHrealview ebHRBFENER E1E (config-
2.6.38-realview-arm1136) °
#Fconfig-2.6.38-realview-arml1361&X B Llinux kernel ERI - 1 B {1E
# cp config-2.6.38-realview-arml136 .config
# mv .config linux-2.6.38
linux-2.6.38]# make ARCH=arm menuconfig((EIZEXITRIC]EAFAREEH)
BEEERRE . (IhESEHSZ  REFSIERGEEELID)
linux-kernel
L 1inux-2.6.38

L. .config

m Compile
linux-2.6.38]# make ARCH=arm CROSS_COMPILE=arm-none-linux-gnueabi-
AREERIN BB S Hexport cross compilerfEE&
mETHZE  HPFTEEANzInage B EESEE1inux-2.6.38/arch/arm/boot
#H - ZERMEEBIERRETLNUXIEE R AR INEE -



Building Initrd ramdisk

m Get Busybox
http://busybox.net/
We use busybox 1.20.2 as example

m Configure and compile

Mkernel—%x - busybox B E L LBREERA I LIARZE - P —HREEE[HEN
configtg (config-busybox-1.20.2) - nﬁﬁaﬂvconflg busybox-1.20.2 {ELiiE4
A .config °
b confighg WA R BR AR RUbusybox B i} 2R
EXGEERRE .
busybox

L busybox-1.20.2

L».config

busybox-1.20.2]# make ARCH=arm menuconfig

A2 IE Am R BRI Ol 1T 4R

busybox-1.20.2]# make ARCH=arm CROSS COMPILE=arm-none-linux-gnueabi-
busybox-1.20.2]# make install CROSS_COMPILE=arm-none-linux-gnueabi-


http://busybox.net/

Building Initrd ramdisk (Cont.)

7 File system setting

I Z% - busybox-1.20.2E R FEZ—E”_install”?EiIK - EEARES
E‘ﬁKEIJEJHI(bln sbin,usr) @B 1T1E linuxrc - LE#FIT1E A 1inux kernelfd
T%%&?ﬁﬁﬁ%$ﬂﬁﬁ@%—1%ﬁ » MR ERF N Ainit -
BEZMENENERR : dev, etc, 1lib, opt, proc, sys, tmp, var
BELBREE
busybox

I->busybox—1.29.2

I-'_install
I-Vbin,sbin,usr‘,dev,etc,lib,op’c,pr'oc,sys,tmp,var‘

x  BMBM Letc-1ib.tar.gz - BB B Betc ElibERI RO HZEER -
HPSEZMFEetc - EANEZZELENIRITRENR °

(LI N BLibERIKASFFHAMGRE - oJB17HE)

1ibNBIEZ M Ecross compilerWKI/RERE - HHLELABLIFTIEZIAIgemu-arm# 1T
FFEEMNEBEE F-L {1library-path} ° #&library-pathTFIE*.sofEZEEF|1ib
i 2N



Building Initrd ramdisk (Cont.)

m Build Initrd ramdisk

B LB REST R 2% - MBI OEE L REERNIRBEAEAMN Initrd
ramdisk DU HEEIME[ER -

R EREBHMA - oIS RetcPHEESE -

AR Jetc/init . dERRPHrcSEERIinitNITEEEB AN scriptiE - 12
HEIRIBIVIRRTERE - B BEEBERBRN A UHITE (# chmod 755 rcS)

# cd _install

_install]# find . | cpio -H newc -0 > ../initrd

_install]# gzip ../initrd

busybox-1.20.2E KRR FEW initrd.gz @ WWEBRI AP EFE BN Initrd

ramdisk °
BEEBR=SE :
busybox
L. busybox-1.20.2
L _install
initrd.gz



Running Linux System on QEMU

m Necessary Files: gemu-system-arm, zImage, initrd.gz
FEAGBRIENDERE - FMolDIESELEMNENES - THE—EERKR: gemu-
test, RBRELEVEERBEHILERNRP(JHERNZEN 1In -s HEELE) -
EESTEIES

m gemu-system-arm: gemu-bin/bin
m zImage: linux-2.6.38/arch/arm/boot/

m Initrd.gz: buzybox-1.20.2/



Running Linux System on QEMU

m gemu-test]# ./gemu-system-arm -M realview-eb -kernel zImage -
initrd initrd.gz -cpu armll36
s REERS - HEN Trealview emulation boardEFEEFE
linux kernelBI A FIFT4R:ZEL KA zInage « root file systemth @H(FI4R:=
Binitrd.gz - &E¥F & _ERICPUTFI%EEIE L ARM1136 -

IEAMRIB A BRI FEELiInuxtZ/O&EE - E#T PRIZETE A —1ik -



Running Linux System on QEMU(Cont.)

§ EEE’%HF?E’\JIinux kernels& E & & E [@serial port - EQEMUE#ES
b E—EEEMTERELCD panel - FAEMNER S HERZE
serlal port - FQEMUHTHRE @ A" CTRL+ALT+3"

> QEML (=) E)EE
mpacking initramfs... L3
Freeing initrd memory: 3556K

etWinder Floating Point Emulator V0.97 (double precisiom)
Initializing RT-Tester: OK

=gmmi has been set to 240

io scheduler noop registered (default)

=tart plist test

end plist test

ouzedev: P52 mouse device common for all mice

Freeing init memory: 84K

foot file system mounted successfully, now rumming ~etcrsinit.d-rcS...
ounting proc filesystem...

ount used greatest stack depth: 6488 bytes left
ounting sys filesystem...
aenerating device files...
dev used greatest stack depth: 6268 bytes left

BusyBox vul.19.3 (2011-10-31 16:05:47 CST) built-in shell C(ash)
Enter 'help’ for a list of built-in commands.

het search library path in rsetcrprofile
Bet user path in ~etcrprofile




"
Running Application in Linux System

s BIEFEMEAFEAHgemu-arm#{Tcross compileriﬁEﬁXE’ﬁz_ﬁ
IRTE - BAREEENAbusyboxf_install &R 2t B ERED
initrd gz

AEE _inistal BRI R Z2E AR REEBMNIinitrd.gz - MBARER - A
L}ﬂzlnltrd gzZ:BARWIBER -
WITHESRU MRIRE R PAR -

WRIRIbAZEBANERN*s0lE - RARMmZENRELNZXRHAHRER
FEZEHE °



Execution Result
n HUTERANT

Initializing RT-Tester ] io scheduler noop reg
sgrmi has been set to 240 tart plist test
io scheduler noop reg :d (default) nd plist test
ousedev: PS/2 mouse device common for all mice
end plist test Freeing init memory: 84K

ousedev: P5-Z mouse device common for all mice oot file system mounted succ ully, now running setcsinit.d rcS. ..

t memory: 84K ount inc 'oc filesystem. ..
Lem mounted successfully, mow rumming setcsinit.dsrcS. b ( t stack depth: € bytes left
i em. .. i
ack depth: 6488 bytes left
wtes left

Lack depth: ¢ hytes left
in

.19.3 (2011-10-31 16:0°
for a list of built-in c

initrd op
lib proc

initrd o

init lib proc n - OURSE : Computer Architecture
P |
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