
Working with QEMU 
#0 Linux From Scratch 

 
Linux kernel 
We want to compile a Linux kernel for an ARM architecture of “versatile” type. We use the 
cross-compilation toolchain arm-linux-gnueabi available on our host. 

# build the Linux kernel 
tar -Jxf linux-4.3.3.tar.xz 
cd linux-4.3.3 
make ARCH=arm versatile_defconfig 
make ARCH=arm menuconfig 

General setup::Initial RAM filesystem and RAM disk 
General setup::Optimize for size 
[ ] Enable loadable module support 
Device Drivers::Block devices::RAM block device support 
File systems::Miscellaneous filesystems::SquashFS 
File systems::Miscellaneous filesystems::ROM file system support 

make ARCH=arm CROSS_COMPILE=arm-linux-gnueabi- 
make ARCH=arm INSTALL_HDR_PATH=../install-linux headers_install 
cp arch/arm/boot/zImage ../kernel-linux-4.3.3 
cd .. 

 
# run the Linux kernel on a virtual ARM machine (emulator) 
qemu-system-arm -M versatilepb -kernel kernel-linux-4.3.3 

 
Questions: 

1. Why do you get a kernel panic? 
 
 
uClibc 
We then need a C lib to compile our programs. 

# build the C library 
tar -Jxf uClibc-0.9.33.tar.xz 
cd uClibc-0.9.33 
make menuconfig 

Target Architecture (arm) 
Target Architecture Features and Options 

::Build for EABI 
::Target Processor Endianness (Little Endian) 
::Linux kernel header location 

 (/media/julien/ISEN/2016/LFS/install-linux/include) 
make ARCH=arm CROSS_COMPILE=arm-linux-gnueabi- \ 

UCLIBC_EXTRA_CFLAGS="-mfloat-abi=soft" 
make ARCH=arm CROSS_COMPILE=arm-linux-gnueabi- \ 

UCLIBC_EXTRA_CFLAGS="-mfloat-abi=soft" \ 
PREFIX=../install-uClibc install 

cd .. 
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Busybox 
Finally, we need a rootfs including our first programs. We use Busybox that implements a full set of 
standard Unix tools in a single application and build our rootfs with it. 

# build busybox tool over uClibc 
tar -jxf busybox-1.24.1.tar.bz2 
cd busybox-1.24.1 
make menuconfig 

Busybox Settings::General Configuration 
[ ] Enable options for full-blown desktop systems 

Busybox Settings::Build Options 
Build BusyBox as a static binary 
Path to sysroot 

(/media/julien/ISEN/2016/LFS/install-uClibc) 
make ARCH=ARM CROSS_COMPILE=arm-linux-gnueabi- \ 

EXTRA_CFLAGS="-mfloat-abi=soft" CONFIG_PREFIX=../rootfs1 install 
 

# finish our first rootfs with mandatory device driver entry points 
# with ROMFS style (@name,type,major,minor) 
mkdir ../rootfs1/{etc,dev,mnt,proc} 
cd ../rootfs1/dev 
touch @console,c,5,1 @null,c,1,3 @ram0,b,1,0 @tty,c,5,0 @zero,c,1,5 \ 

@tty0,c,4,0 @tty1,c,4,1 @tty2,c,4,2 @tty3,c,4,3 @tty4,c,4,4 \ 
@tty5,c,4,5 

cd ../.. 
 

# build a ROMFS image of our rootfs1 and use it with your kernel on 
# the VM 
genromfs -f romfs.img -V "ROMFS Busybox RootFS" -d rootfs1 
qemu-system-arm -M versatilepb -kernel kernel-linux-4.3.3 \ 

-initrd romfs.img -append "root=/dev/ram0" 
 

# make a second rootfs (copy of the first one) but this time with 
# standard Linux device driver entry points (mknod) 
cp -r rootfs1 rootfs2 
cd rootfs2/dev/ 
for i in `ls @*`; do \ 

node=`echo $i |sed 's/^@//;s/,/ /g;'`; \ 
sudo mknod $node; \ 
done 

cd ../.. 
 
# build a SquashFS image of our rootfs2 and use it with your kernel 
# on the VM 
mksquashfs rootfs2/ squashfs.img 
qemu-system-arm -M versatilepb -kernel kernel-linux-4.3.3 \ 

-initrd squashfs.img -append "root=/dev/ram0" 
 
Questions: 

2. Why do you get a US keyboard? How to setup a FR keyboard by default? 
3. How to make /proc mounted at boot time? 
4. Check the size difference between ROMFS / SquashFS. Why? 
5. What could be the minimal RootFS? 
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