Computer Architecture

Lab1:Building Experiment Environment
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VirtualBox Introduction

m VirtualBox can run many guest operating

systems on a host operating system In
X86/AMD64 machine.

m We use it to build a Linux environment

for developing our full system simulation
platform.



" A
QEMU Introduction

m Unlike Virtualbox is binding with I1A32, QEMU can
run OSes and programs made for one machine

on a different machine.

m QEMU makes this characteristic possible by
supporting the portable dynamic translation.
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QEMU Introduction (Cont.)
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Building Linux Environment

m Get Virtualbox
https://www.virtualbox.org/wiki/Downloads

m Get CentOS image
http://61.164.110.188:82/Centos/

We use CentOS-5.8-x86 64-bin-DVD(1&2) as
example.

You can chose the proper one or other Linux
distribution such as Ubuntu.



https://www.virtualbox.org/wiki/Downloads
http://61.164.110.188:82/Centos/
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Building Virtual Machine

m Install Virtualbox

m Build the virtual machine
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Setting Virtual Machine
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Setting Virtual Machine (Cont.)
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Install CentOS
m HITREIFE B EEACentOSZEIZT,

"3 Cent0S-5.8 (BT - Oracle VM VirtualBo [ I ‘@ centos-ss izl -orade vivitiusiso i o o ™ I = | B
T EEEEE———EEEEEEE e O T

& centos

The default installation of CentOS includes a set of software applicable for general internet
usage. What additional tasks would you like your system to include support for?

CentOS-5

Community €ENTerprise Operating System f [ Desktop - KDE A
; O server

B Desktop - Gnome

e TP

Flease select any additional repositories that you want to use for software installation.

<ENTER> o Add additional software repositories l

linux text <ENTER>

You can further customize the software selection now, or after install via the software
management application.

() Customize later I (@) Customize now I

[F1-Mainl [FZ-Dptions] [F3-Generall [F4-Kernell [F5-Rescuel

Release Notes 4 Back & Next
l | | l
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Install CentOS
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[ Base System O @ Base Cluster Storage ' | | €8 @ Development Tools
Cluster Storage @ Dialup Networking Support Clustering é‘ GNOME Software Development
Clustering <.7 Java Desktop Environments .0 Java Development
Desktop Environments @ O Legacy Sofftvare Support Development @D KDE Software Development
Development ¢ O OpenFabrics Enterprise Distribut Languages 3@ Legacy Software Development
Languages | | L@ System Tools ] Servers 38 @ Ruby L
f Servers ciai | |,]L Virtualization el K |.]L
This group is a collection of graphical administration tools for the system, such as for The packages in this group are core libraries needed to develop applications.

managing user accounts and configuring system hardware.

36 of 67 optional packages selected
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Install CentOS

n HRNE JTE IR Cent0S-5.8
EiZCentOS-Base.repo

File Machine

View Input Devices Help

«™ Applications Places System %@Q@

=

Computer

caslab@localhost:/home/caslab

File Edit View Terminal Tabs Help

[root@localhost caslabl# yum install kernel-devel kernel-headers gcc gcc-c++
Loaded plugins: fastestmirror, security

Loading mirror speeds from cached hostfile

YumRepo Error: ALl mirror URLs are not using ftp, http[s] or file.

Eg. Invalid release/

removing mirrorlist with no valid mirrors: /var/cache/yum/base/mirrorlist.txt
Error: Cannot find a wvalid baseurl for repo: base

[root@localhost caslab]#




Install CentOS

m i AF5S vim /etc/yum.repos.d/CentOS-Base.repo
n REETHENAVER et I E&RAENAYED >

«® Applications Places System %@@@ ™ Applications Places System %@@@

caslab@localhost:/home/caslab

File Edit Wiew Terminal Tabs Help
Cent05-Base.repo

The mirror system uses the connecting IP address of the client and the
update status of each mirror to pick mirrors that are updated to and
geographically close to the client. You should use this for Cent0S updates
unless you are manually picking other mirrors.

IT the mirrorlist= does not work for you, as a Tall back you can try the
remarked out baseurl= line instead.

L EEE I R I

ever - Base
mirrorlist.centos.org/?release=sreleasever&arch=sbasearch&repo=os
ttp://mirror.centos.org/centos/Sreleasever/os/sbasearch/

gpgcheck=
gpgkey=Tile:///etc/pki/rpm-gpg/RPM-GPG-KEY-Cent05-5

#released updates

[updates]

name=Cent05-3releasever - Updates
[mirrorlicst=http://mirrorlist ceptos org//release=Sreleasever&arch=3basearchirepo=updated
#baseurl=http://mirror.centos.org/centos/$releasever/updates/$basearch/

gpgcheck=1

gpgkey=file:///etc/pki/rpm-gpg/RPM-GPG-KEY-Cent05-5

#additional packages that may be useful
[extras]
pame—Centn -Qrs'\wsr smbiblas

mi 4] il +H i 4] ento org elegse= = everas =303
#baseur ttp://mirror.centos. urg/centos/:&releasever/extras/&basearch/
gpgcheck=1

gpgkey=file:///etc/pki/rpm-gpg/RPM-GPG-KEY-Cent05-5

Home

L

T

caslab@localhost:/home/casiab
Fle Edit View Terminal Tabs Help
#

# IT the mirrorlist= does not work for you, as a fall back you can try the
# remarked out baseurl= line instead.
#

#

[base]
name=Cent05-%releasever - Base
#mirror http://mirrorlist.centos.org/?release=Sreleasever&arch=$basearch&repo=os

o eptos org/ceptos/sreleasever/os/Shasearch

b3 H entos. org ps/Sbacearch
gpgchec
gpgkey=Tfile:///etc/pki/rpm-gpg/RPM-GPG-KEY-Cent05-5

#released updates
[updates]
name=Cent0S-$releasever - Updates
#mirrorlist=http://mirrorlist.centos.org/?release=sreleasever&arch=sbasearch&repo=updates
mirror.centos.org/centos/sSreleasever/updates/sbasearch
://vault.centos.org/5.11/updates/sbasearch/

e:///etc/pki/rpm-gpg/RPM-GPG-KEY-Cent05-5

#additional packages that may be useful

[extras]

name=Cent05-sreleasever - Extras

#mlrrorlls‘t—http J/mirrorlist.centos.org/?release= $releasever&arch—$hasearch&repo—extras
s entos. org/centos/sreleasever/extra sDasearch

gpgkey=Tile:///etc/pki/rpm-gpg/RPM-GPG-KEY-Cent0S-5

#additional packages that extend functionality of existing packages
centusplus]
"/etc/yum. repos.d/Cent05-Base.repo” 55L, 2091C
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Install CentOS

ZRNHBEH: yum install kernel-devel kernel-headers gcc gcc-c++

s B #yum upgrade” REFCentOSFAAEH
EMcHEREE - B 7 ZECentOSEHost OSHENME Y - HFINAEZEEGuest
Additions(#1T7VBoxLinuxAdditions.runf& & i)
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Install QEMU

= Get QEMU

http://wiki.gemu.org/download/gemu-0.15.1.tar.gz
n U TFERZK - Wikgemu-0.15.1.tar.gzE 2|
workstation#E 1T #% BR 47
mkdir workstation
cp ./gemu-0.15.1.tar.gz ./workstation

cd workstation/
tar —zxvf gemu-0.15.1.tar.gz




Install QEMU(Cont.)

n SR EQEMURR B H R UK PIEZ IR H &%
cd gemu-0.15.1

Jconfigure --target-list=arm-softmmu,arm-linux-user --prefix=/home/{your
username}/qemu-bin

--target-list& B MPF AR Z2ERBAIEIFEIR - SERarm-softmmutRzREHFIERE
QEMUZT ¥ 2 & 5 ()2 CPUE FE1# 52) 1R 15t (L realview versatile family)
mmarm-linux-userfI 2R MCPUIE T 2R EMEBRERE - MENCPUIESE2R1E
#h2ZEEBinary Transation5e % -

--prefixBZEBNERKEIR

make && make install
n AREBAENRESlIbchRANIBESZ EEcompile error
m EZgemu-0.15.1/gemu-ga.c 514977

m if (g_strcmpO(domain, “syslog” ) == 0)&’EcZA if (domain
& & strcmp(domain, "syslog") == 0)




Install QEMU(Cont.)

m ZESEMHE - /home/{your username}/gemu-bin/bint B BH
QEMUR1THE
gemu-arm £ arm-linux-userz4
gemu-system-arm %y arm-softmmu ZE4J
Z#ENEE - QEMURIER D M B B EMEAITIETA -
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Cross Compller

m A cross compiler can build the executable

code for the target platform other than the
one on which the compiler is run.

m ARM cross compiler
ARM-elf-gcc, ARM-linux-gcc
RVDS, ADS

Build ARM executable code on X86/AMDG64
machine



Setting ARM Linux GCC

m Get ARM-Linux-gcc (Mentor)
https://sourcery.mentor.com/sgpp/lite/arm/portal/subscription3057
m HMLL2011.03-41 kA (Lite Edition)fEZE
GCC4.5.2
Glibc 2.13
Linux Kernel 2.6.38
n IRZEZEUbuntu 64bithk A - RIFEZ S INLERIAI2K
2N
sudo apt-get install ia32-libs




Setting ARM Linux GCC (Cont.)

n R B RITIEE S 2R ATER (BRI TIE
= H %)
tar —xvf arm-2011.03-41-arm-none-linux-gnueabi-i686-pc-
linux-gnu.tar.bz2

export PATH= “/home/{your username}/workstation/arm-
2011.03/bin:$PATH"

smrm exportlbiTES - RZEterminal BRI EBRMIT - O
FA vim ~/.bashrc 1A LL1TIE < ZEterminal F R BE# W ITUCTT

= A
A< °

s H 17" arm-none-linux-gnueabi-gcc —v" EZEZER

=
ETT



Compile C code

s M EAREERS T — BB ECRE VST B £ Farm-linux-gcc
AmaE °
cd ~ &8& mkdir test
TEtestE R R P HiBtest.c WRETHERER
arm-none-linux-gnueabi-gcc test.c -o test.o
arm-none-linux-gnueabi-objdump —xD test.0 > dump.txt

fedump.txtal L& H BB cross compiler® 4% HARM code 1!

|Z) test.c ¥ |._. dump.txt 3 |

1 #include =stdio.h= 1

P 2 test.o: file format elf32-littlearm
2 int main(){ 2 test.o

4 4 architecture: arm, flags Ox00008112:
5 printf("COURSE : Computer Architecture\n"}; 5 EXEC P, HAS SYMS, D PAGED

i 6 start address GxB88083806

7 return 9; 7

g

9}

18



" A
Execute ARM code

n HEFAM—FGBPTREEDIgemu-arm2R# {Ttest.o
i P B #% 2 testE 1 3
~/gemu-bin/bin/gemu-arm —-L /home/{your
username}/workstation/arm-2011.03/arm-none-linux-
gnueabi/libc test.o
HiTHEgemu-arm —L B HE PRI Zcross compilerpfig ftaY LA 7R EE
(Library) - &x#8RrUtest. o BIZ2 MM 7 FrdmeE LRGSR - SR
o] LAiftest.oBgemu-armile i LR E #./qgemu-arm —L {arm-
libraryfiI &} test.o

m HITHARZEEESTterminal &

=] edi@edi-virtualbox: ~/test

fE%(E) #RBW(E) #&R(V) RER(T) RehH)
edi@edi-virtualbox:~/test$ ./../qemu-bin/bin/gemu-arm -L /home/edi/arm-2011.03/arm-none-linux-gnueabi/libc test.o
COURSE : Computer Architecture



