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Telif Haklaru

Bu belgenin bitin telif haklari Nazim KOC'a aittir.

Bu belgenin tamami veya bir kismt,
1. UCanLinux.Com adresi kaynak gosterilerek,
2. Yaz1i ve resimler lzerinde degisiklik yapilmadan,

her tirli ortamda cogaltilabilir, dagitilabilir,
yayinlanabilir, kullanilabilir.
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Amaclar

PowerOn ile Login arasindaki bitin aduwmlarti
FARKINDA OLARAK yapmak.

Projeye uygun gomili sistemin secilmesini
saglamak.

Sistematik olarak bir gomilid sistemin
kurulmasini saglamak.
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Test Cihazi, BeagleBoneBlack, BBB

10/100 Ethernet Power button
USB host LEDs
Serial debug Reset button
USB client
. 2GB on-board
microHOM storage using
. eMMC
> 1-GHZ
& Sitara™ AM335x
- ARM®
S Expansion  Cortex -A8
microSD headers processor
512MB DDR3 :l‘ s
Bﬂﬂt I}Uttﬂn @ DESIGNEFARK
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Test Cihazi

BBB sadece test amact ile kullanilacaktir.

Egitimin BBB ile dogrudan ilgisi yoktur.
Anlatilacak konular BBB'den bagimsizdxir.

Donanim ile ilgili konulardan
bahsedilmeyecektir. Egitim tamamen yazilim
tabanluidir.

Bahsedilecek bitin konular gemu emilatord
ile de test edilebilir.
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Temeller

Linux sistemleri 4 temel Uzerine kurulur.

Boot Loader:
u-boot

Kernel:
Linux

Root File System:
Busybox, buildroot

Boot Scripts:
handmade, buildroot
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Yardimcilar

Hic bir yardimci betik, program veya tool
kullanilmayacak,

Bitin kuruluslar standard Linux komutlari
ile yapilacak,

Hic bir Linux dagitimina bagli
kalinmayacaktxwr.

Herhangi bir 64 Bit Ubuntu LTS sdrumd
tavsiye edilir.

Emilator ortamlari coook sorunludur!
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GomUuld Sistemin Karakteristigi

Cekirdegin ve Kok Dosya Sisteminin oturdugu
yer sistemin karakteristigini verir.

Cekirdek:
Network (uzakta)
SD/MMC (BBB tlizerinde, SD kart)
eMMC (BBB lzerinde, cihaza gomili)

RootFS:
RAM (cekirdege gomili)
SD/MMC
eMMC
NFS
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On Hazirlik

Terminalden girilen komutlar ve ekran gorintileri otomatik olarak asagidaki gibi

saklanabilir.

$ script ilk_gun

# Gin sonuna kadar calisma yapilir.

# Sonra exit komutu ile script kapattilwr.

$ exit

# BlUtin ekran goridntileri artik ilk_gun dosyast ig¢indedir.

# Bu dosya metin tabanlidir, cat/more/vi/less gibi komutlarla incelenebilir.
# Sikistirilip saklanabilir.

$ more ilk_gun

# Ubuntu’da automounter mutlaka asagidaki gibi kapatilmalidtir.
$ dconf-editor

Find ile automount 6zelligini bul ve secili kutulari kapat.

9 UCanLinux.Com é %

UCanLinux.Com 9



Dizin Yapisinin Kurulmasti

# usb tak, terminalden tar dosyasint ac.
#

# Alti c¢cizili olanlar kullaniciya veya dosya ismine bagumlidir.

$ df
/dev/sdb1 7860164 239436 7620728 4% [media/nazim/EE6E-65E4
$ cd /opt

$ sudo tar xvf /media/nazim/EE6E-65E4/sirketAdt.tar
$ id
$ sudo chown -R can:can gomsis

$ 1s -1 gomsis
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Dizin Yapisti

/opt/gomsis/ /opt/gomsis/
— bin — ftp
L— mkimage — gcc-1linaro-4.8-2015.06-x86_64_arm-linux-gnueabihf.tar.xz
— distro — gcc-linaro-arm-1linux-gnueabihf-4.8-2014.04_linux.tar.bz2
— 1 -> tftp.kernel — Llinaro-prebuilt-sysroot-2013.07-2.tar.bz2
— 2 -> tftp.tftp_cpio — strace-4.10.tar.gz
— 3 -> tftp.nfs — out
— 4 -> mmc.mmc — br
— 5 -> mmc.mmc_cpio — busybox
— 6 -> emmc.emmc — linux
— 7 -> tftp.nfs_br — u-boot
— config — pdf
— emmc.emmc I: bbb_kapak_ucanlinux.pdf
— mmC.mmcC bbb_ucanlinux.pdf
— mmc.mmc_cpio — src
— tftp.kernel br
— tftp.nfs busybox
— tftp.nfs.32 1inux
— tftp.nfs_br oku
— tftp.tftp_cpio u-boot
— test
hello.c
zebra.c
— toolchain
arm -> gcc-linaro-arm-1linux-gnueabihf-4.8-2014.04_11inux
gcc-1linaro-4.8-2015.06-x86_64_arm-linux-gnueabihf
gcc-linaro-arm-linux-gnueabihf-4.8-2014.04_linux
11 UCanLinux.Com é

UCanLinux.Com

11



Kaynak Kodlart
U-Boot

$ git clone git://git.denx.de/u-boot.git

Kernel

$ git clone git://github.com/beagleboard/1linux.git
$ git checkout 4.4

Busybox

$ git clone git://busybox.net/busybox.git
$ git checkout remotes/origin/1_NN_stable

BuildRoot

$ git clone git://git.buildroot.net/buildroot br

32Bit Toolchain (cok eski kaldi)

$ wget http://releases.linaro.org/14.04/components/toolchain/binaries/ \
gcc-linaro-arm-1linux-gnueabihf-4.8-2014.04_1inux.tar.bz2

64-bit Toolchain

$ wget https://snapshots.linaro.org/openembedded/sources/ \
gcc-linaro-4.8-2015.06-x86_64_arm-linux-gnueabihf.tar.xz

Bakiniz: /opt/gomsis/src/oku
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Ginlik Calisma Planu

1. gun:
Ilk sistem lzerinde calisilacak.
Sistematik kurulus yapilacak.

2. glin:
Ilk sistem bitirilecek ve test edilecek.

3. gln:
2, 3, 4, 5 ve 6. sistemler kurulacak ve
test edilecek. Birisi o6dev olacak.

4. RootFS, buildroot ile kurulacak ve NFS
yardimi ile test edilecek.
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1. Sistem, initramfs destekli acilis

Kernel: uzakta, RootFS: kernel i¢inde

Host 192.168.1.22 BBB 192.168.1.100
/tftpboot SD Card, H:255, S:63
ROM Boot
u-boot header Loader —
pl, vfat, c
zImage I f MLO‘j;]
. [j u-boot.img
& cpto.gz > uEnv.txt
o /bin
= /lib
Jetc p2
g o

2 tftp uImage
Q BBB, RAM
tftp DTB kernel /bin
dev/root /1ib
/dev/ i% Jetc
/dev
Bakiniz: host:/opt/gomsis/distro/1 ve Belge:Bolim 2
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1.1 Calisma ortamint kur

Tek bir dizin altinda bitin projeyi
kapsayan bir yapt kurulmaluidir.

test
toolchain

Bakiniz: host:/opt/gomsis/ ve Belge:Bolim 2
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1.2 Toolchain

[opt/gomsis/toolchain altinda toolchain
paketinil ac.

# 64 bit host i¢in gcc kurlusu.

# xz icin J, bz2 icin j kullan.

$ cd /opt/gomsis/toolchain

$ tar Ixvf /opt/gomsis/ftp/gcc-1linaro-4.8-2015.06-x86_64_arm-linux-gnueabihf.tar.xz

$ In -s gcc-1linaro-4.8-2015.06-x86_64_arm-1linux-gnueabihf arm

PATH'e bin/ ekle.

# On tarafa ekleme yapilmalidir.

$ export PATH=/opt/gomsis/toolchain/arm/bin/:$PATH

# Kalict olmast ig¢in ~/.bashrc'ye ekleme yapilabilir.

16 UCanLinux.Com

UCanLinux.Com 16




1.2 Toolchain
Test calismasti

v [opt/gomsis/tets/dene.c programu l(zerinde calts.
v native derle.

v boy ve lib bagumliliklarint incele.

v ufalt.

v statik derle.

v boy ve lib bagumiliklarina bak.

v arm- <tab> <tab> ile kurulusu incele.

v which ile tam yerini bul.

v yukaridaki bitin adimlarti cross derleme ile yap.

v CROSS_COMPILE ile derle.
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1.2 Toolchain

Capraz derleme teknigi

$ make ARCH=arm
CROSS_COMPILE=arm-1linux-gnueabihf-
-C soruce_dir
O=output_dir
-j cpu_number

=

cpu adedi, /proc/cpuinfo'dan elde edilebilir.

ARCH ve CROSS_COMPILE degiskenleri export tablosuna atilabilir.
Bu durumda bu iki dedgiskeni yazmaya gerek kalmaz.

H

0= ile c¢ikislar kaynak dizin ig¢inde olusmaz.
Fakat kernel derlemede sorunludur.

= R

-C change directory
0 output
-j job number

HH H R
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1.3 Das U-Boot, the Universal Boot Loader
$ cd /opt/gomsis/src/u-boot

$ make help

$ make menuconfig

$ 1s configs

$ more configs/am335x_evm_defconfig

$ make distclean
$ make am335x_evm_deconfig

$ make menuconfig # PROMPT dedis.
# vi 1le de .config'deki prompt dedgistirilebilir.

$ make CROSS_COMPILE=arm-linux-gnueabihf- -j2

$ sudo cp tools/mkimage /usr/local/bin

$ 1s -1 MLO

$ 1s -1 u-boot.img

$ 1s -1 u-boot.bin

$ file u-boot.img # Bakiniz ekler:u-boot programlarti
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1.4 Disk Bolimlendirme, MS-DOS Partition

#
$

= O ~+ o D E=S nr-n H AR

H N

SD kartui tak.

dmesg| tail

Otomatik baglanmis ise umount yap.
ROM boot loader'lar disk geometrisine

asiri duyarlidir.

fdisk -H 255 -S 63 /dev/mmcblk®@ # veya
fdisk -H 255 -S 63 /dev/sdb

16MB vfat + 32MB Linux bolimi yap.

p 1 +16M

1

d

p 2 +32M

sync # veya

sudo sync

sync demeden ASLA SD'yi cekme.

boot signature

partition table /rgig‘\

Bootstrap Code
446-byte

16 16 16 16

// MBR
\/

pl, c, 16M

p2, linux, 83
32M

SD Card, H:255,

S:63
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1.5 Ilk bolimin kurulmast

# SD karti tak.
# mount edilmisse, unmount yap.

$ sudo -s ROM Boot SD Card, H:255, S:63
$ mkfs.vfat /dev/mmcblkop1 Loadi;ggggggﬂj;::;:;lggiipl’Vfat’c
$ mkdir /mnt/boot u-boot. img ‘;]
$ mount /dev/mmcblkOp1 /mnt/boot
$ cd /opt/gomsis/src/u-boot/ P2, sindilik bos
$ cp MLO /mnt/boot # en Once bunu kopyala!
$ cp u-boot.img /mnt/boot
$ sync
$ umount /mnt/boot
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1.6 Acilis testi

Asagidaki sirayi takip et, cihazlari yakma!!!

**

**

Seri kabloyu tak, ASLA seri power ucunu baglama.

“r

dmesg

S minicom -c on
-w
-D /dev/ttyUSBO
-b 115200

# SD'yi tak.
# BBB'yi USB3 ile besle, USB2 ASLA kullanma.
# USB3 yoksa, harici kaynak ile besle.

# S2 butonuna basili iken power ver.
# prompt gelirse proje bitmistir :)

=> help # Bakiniz ekler:u-boot 6rnekleri, u-boot programlart
=> print ipaddr

=> mmc part

=> mmc info

=> mmc list

=> 1s mmc 0

=> boot

# Tikanir, kernel yok!
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1.6 Acilis testi

Seri Baglanti

beyaz O
yesil O+

) =&
siyah O
TS

-
J1

Uyari Kirmizi ucu (power) asla baglama, BBB'yi USB3 ile besle!!! é
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1.7 Cekirdek

# Ubuntu ic¢in asagidaki paketler yikli olmalidwr.
# apt-get install libncurses5-dev 1lzop xinetd tftpd

$ cd /opt/gomsis/src/1linux
$ make ARCH=arm help

$ s -1 arch/arm/configs
$ make ARCH=arm bb.org_defconfig

$ make ARCH=arm CROSS_COMPILE=arm-linux-gnueabihf- menuconfig

# Ornek config dosyasini kopyala.

$cp ../../distro/tftp.kernel/kernel.config .config

$ make ARCH=arm CROSS_COMPILE=arm-linux-gnueabihf- LOADADDR=0x80008000 -j2 ulmage
$ make ARCH=arm CROSS_COMPILE=arm-linux-gnueabihf- -3j2 modules

$ make ARCH=arm CROSS_COMPILE=arm-linux-gnueabihf- -3j2 dtbs
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1.7 Cekirdek

$ modinfo drivers/i2c/busses/i2c-simtec.ko
$ cd arch/arm/boot

$ file uImage

$ 1s -1 uImage

$ mkimage -1 uImage

# Uretilen Dosyalar

uImage u-boot header + zImage

dtb device tree blob, hardware description file
* ko kernel objects, modules
* fw firmware codes

Altin Kurallar:
uImage ve dtb dosyalari beraber bulunurlar ve u-boot tarafindan yiklenirler.
* ko dosyalart kék icinde ve /1lib/modules/ uname -r°/ icinde otururlar.

* . fw dosyalart koék icinde ve /lib/firwmare/ ic¢inde otururlar.
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1.7 Cekirdek, test

$ cd Jopt/gomsis/src/linux
$ cp arch/arm/boot/uImage /tftpboot

$ cp arch/arm/boot/dts/am335x-boneblack.dtb  /tftpboot

# Acilista ENTER'a bas u-boot promptuna gel.
=> setenv ipaddr 192.168.1.100

=> setenv serverip 192.168.1.22

=> tftp 80007FCO ulmage

=> tftp 80F80000 am335x-boneblack.dtb

=> setenv bootargs console=ttyS0,115200n8

=> bootm 80007FCO - 80F80000

# RootFS yok, sistem panikler
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1.7 Cekirdek, test

# autoboot
# pl:/uEnv.txt

ipaddr=192.168.1.100

serverip=192.168.1.22

bootargs=console=ttyS0,115200n8

tftp_test=tftpboot Ox80F80000 am335x-boneblack.dtb ; \
tftpboot 0x80007FCO ulmage ; \
bootm Ox80007FCO - Ox80F80000

uenvcmd=run tftp_test

# Not: LiveCD kullananlar ic¢in:
# squashfs icin NFS destedi yoktur.
# sda'da dizin yarat ve sembolik link ile sorunu ¢é6z.
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1.8 Busybox

$ cd /opt/gomsis/src/busybox
$ make CROSS_COMPILE=arm-linux-gnueabihf- clean
$ make CROSS_COMPILE=arm-linux-gnueabihf- menuconfig

$ make CROSS_COMPILE=arm-linux-gnueabihf- -j2

$ 1s -1 busybox

$ file busybox
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1.9 RootFS'in Insast

/tftpboot/RootFS/ /tftpboot/
/bin @ > glIcr;age
/sbin
Jusr/bin <
[usr/sbin Linux Kernel

uImage
: dtb
/1ib/modules
/lib/firmware * ko
* fw
/1lib
Jusr/1ib
toolchain
/tmp sysroot
/proc
o
Jetc/rcS
‘/etc ‘ -
o
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1.9 RootFS'in Insast

$ cd /tftpboot

$ mkdir RootFS

$ cd RootFS

# skeleton

$ cp -a /opt/gomsis/RootFS.skel/* . # veya

$ cp -a /opt/gomsis/src/br/system/skeleton/* .

# kernel

$ make ARCH=arm CROSS_COMPILE=arm-1linux-gnueabihf-
INSTALL_MOD_PATH=/tftpboot/RootFS
modules_install

—

$ make ARCH=arm CROSS_COMPILE=arm-linux-gnueabihf-
INSTALL_MOD_PATH=/tftpboot/RootFS
firmware_install

—

# firmware_install'da INSTALL_MOD_PATH vermilmezse, modules_install'da
# verilen deder kabul edilir.
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1.9 RootFS'in Insast

# busybox

$ cd /opt/gomsis/src/busybox

# 1. yontem

$ rm -fr _install

$ make CROSS_COMPILE=arm-linux-gnueabihf- install
$ cp -a _install/* /tftpboot/RootFS/

# 2. yontem

# Busybox Settings --->

Installation Options -->
(/tftpboot/RootFS/) BusyBox installation prefix
$ make CROSS_COMPILE=arm-linux-gnueabihf- install

# minimum libs= { interpreter, libc, 1ibm }
$ SYSROOT="arm-1linux-gnueabihf-gcc -print-sysroot’
$ echo $SYSROOT

$ ls -1 $SYSROOT

# 64 bit
$ cp -a $SYSROOT/1lib/1d-1inux-armhf.so.3 /tftpboot/RootFS/lib/
$ cp -a $SYSROOT/usr/1ib/1libc.so.6 /tftpboot/RootFS/usr/1lib/
$ cp -a $SYSROOT/usr/lib/libm.so.6 /tftpboot/RootFS/usr/1lib/
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1.10 RootFS'in Cekirdege Gomilmesi

# Kozmetik calismast.

figlet Foo > /tftpboot/RootFS/etc/issue
vi /tftpboot/RootFS/etc/issue
Welcome to YourName

U

cd Jopt/gomsis/src/linux
make ARCH=arm CROSS_COMPILE=arm-linux-gnueabihf- menuconfig

/tftpboot/RootFS'1 cekirdege ekle.
UID/GID girisini unutma.

H R o

rm usr/initramfs_data.cpilo.gz

wvr

make ARCH=arm CROSS_COMPILE=arm-linux-gnueabihf- LOADADDR=0x80008000 -3j2 ulmage

$ cd arch/arm/boot

$ 1s -1 uImage # boy biydir.
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1.11 /tftpboot'a Kernel/DTB'nin atilmast

$ cd /opt/gomsis/src/linux
$ cp arch/arm/boot/uImage /tftpboot
$ cp arch/arm/boot/dts/am335x-boneblack.dtb /tftpboot

$ 1s -1 /tftpboot
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1.12 /etc/rcS

#!/bin/sh +x
#
export PATH=/sbin:/bin:/usr/sbin:/usr/bin:/usr/local/bin

mount -t proc proc /proc
mount -t sysfs sysfs /sys

# mount ile de yapilabilir!
echo /sbin/mdev >/proc/sys/kernel/hotplug
mdev -s

mkdir /dev/pts
mount -t devpts devpts /dev/pts

mkdir /dev/shm
mount -t tmpfs tmpfs /dev/shm

hostname UCanLinux

syslogd
klogd

ifconfig lo 127.0.0.1 up
route add -net 127.0.0.0 netmask 255.0.0.0 gw 127.0.0.1 lo

ifconfig eth® 192.168.1.100 up
route add default gw 192.168.1.1

telnetd
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1.13 Test 1, Hazirlik

# [etc/xinetd.d/tftp

service tftp

{
protocol = udp
port = 69
socket_type = dgram
wait = yes
user = nobody
server = fusr/sbin/in.tftpd
server_args = [tftpboot
disable = no
}

S service xinetd restart

Bak:/opt/gomsis/1/tftp.config
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1.13 Test 1, Acilis

# S2'ye basarak SD'den ac¢ilisa zorla.
# Ac¢ilista ENTER'a bas, u-boot promptuna gel.

=> setenv ipaddr 192.168.1.100

=> setenv serverip 192.168.1.22

=> tftp 80007FCO ulmage

=> tftp 80F80000 am335x-boneblack.dtb

=> setenv bootargs console=ttyS0,115200n8

=> bootm 80007FCO - 8OF80000

# login gelir.

# telnet 192.168.1.100 root/root ile host'tan giris yap.
$ pstree -p

$ busybox

Altin Kural: initramfs destekli sistemlerde cekirdek /init'il calistirir.

Niye 80007FC0O? Bak s33, s200, s202
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1.13 Test 2, vfat'in Incelenmesi

# p1'i bagla ve icini gor.

$ mount /dev/mmcblkOp1 /mnt/boot
$ 1s -1

# Altuin Kural:

#  MLO harig¢ bitiin dosyalar mount edildikten sonra giincellenebilir.

# MLO'ya dokunma, yerini degistirme!
# Autoboot icin,

$ cat /mnt/boot/uEnv.txt
ipaddr=192.168.1.100
serverip=192.168.1.22

bootargs=console=ttyS0,115200n8

uenvcmd=tftpboot Ox80F80000 am335x-boneblack.dtb ;

tftpboot 0x80007FCO ulImage ;
bootm Ox80007FCO - Ox80F80000

\
\
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1.13 Test 3, Initramfs Acilis Sirast

Host 192.168.1.22

/tftpboot

u-boot header

zImage

cpio.gz
/bin

ulmage

/1ib
Jetc
/dev

DTB

mount -t proc proc /proc
mount -t sysfs sysfs /sys
echo /sbin/mdev
'l_og-'l_n N >/proc/sys/kernel/hotplug
° mdev -s

ééinetd

PowerON BBB 192.168.1.100
SD Card, H:255, S:63
ROM Boot
Loader pl, vfat, c
Ar—4>»Mu)4:]

- uEnv.txt
|

[j u-boot.img -

tftp uImage

tftp DTB

" oo
BBB, RAM
kernel /bin
/dev/root — /1ib
Jetc
/dev
moun®™ | /init->|/sbin/init

::sysinit: /[etc/rcS

::respawn: /sbin/getty -L ttyS@ 115200 vt100
|

’—> : :shutdown: /bin/sync
::shutdown:/bin/umount -a -r

PowerOff

J/etc/inittab
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2. Sistem, ayrik initramfs destekli acilis

Kernel: uzakta, RootFS: uzakta

Host 192.168.1.22 BBB 192.168.1.100
/tftpboot SD Card, H:255, S:63
ROM Boot
u-boot header Loader p1, vfat, c
zImage I f MLO 4:;]
e [j u-boot.img
© - uEnv.txt
A=
2
p2
u-boot header @

cpio.gz tftp uImage
" /bin ———» BBB, RAM
= 1ib
&EU ;etc M kernel /bin
> /dev /dev/root /1ib
—_— L

tftp DTB - ;325
® .
-
(=]

DTS:device tree source, DTB:device tree blob(kernel readable), dtc(DTS)-> DTB

Bakiniz: host:/opt/gomsis/distro/2 ve Belge:B&élim 3
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2. Sistem, ayrik initramfs destekli acilis

# Cekirdegi tekrar derle, ig¢indeki RootFS'i iptal et.

$ make ARCH=arm CROSS_COMPILE=arm-linux-gnueabihf- menuconfig

$ make ARCH=arm CROSS_COMPILE=arm-linux-gnueabihf- -j2 LOADADDR=0x80008000 \
ulmage

$ cp uImage /tftpboot

# Disarida bir yere RootFS'in yededini al.
$ cd
$ cp -a /tftpboot/RootFS .

# u-boot ve cekirdedin anlayacagi bir imaj haline getir.
$ sudo -s
$ cd /tftpboot
$ chown -R root:root RootFS
$ cd RootFS
$ find . | cpio -0 -H newc | gzip > ../rootfs.cpio.gz
$cd ..
# Asagidaki komut tek satirda yazilmalidwir.
$ mkimage -A arm

-T ramdisk

-C none

-n “test2”

-d rootfs.cpio.gz

/tftpboot/uramfs.img

$1ls -1 rootfs.cpio.gz
$1s -1 uramfs.img # cpilo.gz ile olan boy farkina bak. 64 bayt’i gor.
$ file uramfs.img

$ mkimage -1 uramfs.img
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2. Sistem, /etc/rcS

#!/bin/sh +x
#
export PATH=/sbin:/bin:/usr/sbin:/usr/bin:/usr/local/bin

mount -t proc proc /proc
mount -t sysfs sysfs /sys

# mount ile de yapilabilir!
echo /sbin/mdev >/proc/sys/kernel/hotplug
mdev -s

mkdir /dev/pts
mount -t devpts devpts /dev/pts

mkdir /dev/shm
mount -t tmpfs tmpfs /dev/shm

hostname UcanLinux

syslogd
klogd

ifconfig lo 127.0.0.1 up
route add -net 127.0.0.0 netmask 255.0.0.0 gw 127.0.0.1 lo

ifconfig eth® 192.168.1.100 up
route add default gw 192.168.1.1

telnetd
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2. Sistem, uEnv.txt

# pl:/uEnv.txt

ipaddr=192.168.1.100
serverip=192.168.1.21

bootargs=console=ttyS0,115200n8

uenvcmd=tftpboot 0x80007FCO ulmage; \
tftpboot 0x88080000 uramfs.img; \
tftpboot Ox80F80000 am335x-boneblack.dtb; \
bootm Ox80007FCO 88080000 Ox80F80000

# Bu sistem acildiktan sonra SD/MMC kart yerinden c¢ikarilabilir.
# Clink(i RootFS tamamen RAM ic¢indedir.
# Artik SD/MMC’deki bilgilere gerek duyulmaz.
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3. Sistem, ideal test sistemi

Kernel: uzakta, RootFS: uzaktan mount edilir, yiklenmez.

Host 192.168.1.22 BBB 192.168.1.100
/tftpboot SD Card, H:255, S:63
ROM Boot
u-boot header Loader p1, vfat, c
zImage I HLO j
g E u-boot.img
2 > uEnv.txt
—
s}
p2
@
[ /b.tn
S /1ib
& | Jetc tftp ulmage BBE. RAM
L
8 /dev ’
_§_ mount > kernel
q:; > /dev/root
~ tftp DTB
E /dev/root 192.168.1.22:/tftpboot/RootFS/
Bakiniz: host:/opt/gomsis/distro/3 ve Belge:Bolim 4
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3. Sistem, i1deal test sistemi

# Cekirdede RootFS'1i uzaktan baglayabilme 6zelligini ekle.
File Systems -->

Network File Systems
Root File System on NFS

# /tftpboot/RootFS'i oldugu gibi kullan.

# Sadece /etc/rcS dedis.

# Ayrica uEnv.txt'yi yeniden yaz.

Host tarafinda NFS server ig¢in hazirlik.
Sadece Ubuntu i¢indir.

apt-get install nfs-kernel-server
service nfs-kernel-server restart

N H H®

$ vi /etc/exports
/tftpboot 192.168.1.100(rw,insecure,no_subtree_check,no_root_squash)

$ exportfs -avr
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3. Sistem, /etc/rcS

#!/bin/sh +x
#
export PATH=/sbin:/bin:/usr/sbin:/usr/bin:/usr/local/bin

mount -t tmpfs tmpfs /tmp
mount -t sysfs sysfs [sys
mount -t proc proc /proc

mkdir /dev/pts
mount -t devpts devpts /dev/pts

mkdir /dev/shm
mount -t tmpfs tmpfs /dev/shm

mount -t tmpfs tmpfs /[var
mkdir /var/log

mkdir /var/run

mkdir /var/tmp

mkdir /var/cache

hostname UcanLinux

syslogd
klogd

ifconfig lo 127.0.0.1 up
route add -net 127.0.0.0 netmask 255.0.0.0 gw 127.0.0.1 lo

telnetd
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3. Sistem, pl:/uEnv.txt

# pl:/uEnv.txt

ipaddr=192.168.1.100
serverip=192.168.1.22

bootargs=console=ttyS0,115200n8 \
1p=192.168.1.100:192.168.1.22:192.168.1.22:255.255.255.0:1deal_test:ethO:off \
root=/dev/nfs \
rw \
nfsroot=192.168.1.22:/tftpboot/RootFS

tftp_test=tftpboot Ox80F80000 am335x-boneblack.dtb ; \
tftpboot 0x80007FCO uImage ; \
bootm Ox80007FCO - Ox80F80000

uenvcmd=run tftp_test

# ip=client_1ip:server_ip:gw:mask:hostname:device:autoconf:dns1:dns2

# “merhaba diinya” kodunu cross derle ve NFS iizerinden calistuir.
# NFS’in glzelligini gor.
# Bir onceki sistemdeki rcS ile olan farkuini analiz et.

Bakiniz Belge: Boliim 4, Ideal Test Sistemi
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4. Sistem, tamamt SD kartta
Kernel: SD/vfat, RootFS: SD/ext2

BBB 192.168.1.100

SD Card, H:255, S:63

ROM Boot
Loader

—» MLO
[j u-boot.img

- uEnv.txt

uImage

DTB

-

pl, vfat, c

/bin
/lib
Jetc
/dev

p2, ext2, ro

olan sistem

Bakiniz: host:/opt/gomsis/distro/4 ve Belge:Bolim 5
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4. Sistem, Bolimlendirme ve Dosya Sistemleri

Once SD karti bélimlendir.
dmesg | tail ile SD kartuin cihaz isminil tespit et.
Bolimler bagli ise, unmount etmeyi unutuma!!!

fdisk -H255 -S63 /dev/mmcblk® veya
fdisk -H255 -S63 /dev/sdb

W H R R

n

1 ENTER +16M

1

C

p 2 ENTER +16M

=S OS> O

sync

SD karti ¢ikart ve tekrar tak ki kernel yeni bolimlendirme
tablosundan haberdar olsun.

= H* W

**

Dosya sistemi kur.

mkfs.vfat -c -n BOOT4 /dev/mmcblkOp1
mkfs.ext2 -c -L ROOT4 /dev/mmcblkOp2

N
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4. Sistem, Vfat ve Ext2'nin Insasti

$ mount /dev/mmcblkOp1 /mnt/boot

$ cp /tftpboot/MLO

cp /tftpboot/u-boot.1img

cp /tftpboot/uImage

/mnt/boot  # Ilk kopyalanir!!!

/mnt/boot

/mnt/boot
/mnt/boot

cp /opt/gomsis/distro/4/p1/uEnv.txt /mnt/boot

1s -1
total 5196
-TW-r--r-- 1 nazim
-TW-r--r-- 1 nazim
-fwW-r--r-- 1 nazim
-rwW-r--r-- 1 npazim
-TW-r--r-- 1 nazim
$ sync

$ umount /mnt/boot

sync

w4

unmount /mnt/root

nazim
nazim
nazim
nazim

$
$
$ cp /tftpboot/am335x-boneblack.dtb
$
$

60627 Nis
66268 Nis
318824 Nis

212 Nis

nazim 4863480 Nis

mount /dev/mmcblkOp2
cp -a /tftpboot/RootFS/* /mnt/root
chown -R root:root

/mnt/root

/mnt/root

23 08:56 bbb.dtb

23 08:55 MLO

23 08:55 u-boot.img
23 08:55 uEnv.txt
23 08:56 ulmage
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4. Sistem, /etc/rcS

#!/bin/sh +x
export PATH=/sbin:/bin:/usr/sbin:/usr/bin:/usr/local/bin

mount -t tmpfs tmpfs /tmp
mount -t sysfs sysfs [sys
mount -t proc proc /proc

mkdir /dev/pts
mount -t devpts devpts /dev/pts

mkdir /dev/shm
mount -t tmpfs tmpfs /dev/shm

mount -t tmpfs tmpfs /var
mkdir /var/log /var/run /var/tmp /var/cache

hostname UcanLinux
syslogd
klogd

ifconfig lo 127.0.0.1 up
route add -net 127.0.0.0 netmask 255.0.0.0 gw 127.0.0.1 lo

ifconfig eth@® 192.168.1.100 up
route add default gw 192.168.1.1

telnetd
ifconfig etho®

route -n
df -a
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4. Sistem, pl:/uEnv.txt

bootargs=console=ttyS0,115200n8 \
root=/dev/mmcb1k0p2 \
ro \
rootfstype=ext2 \
rootwait \
fixrtc

mmc_test=1oad mmc 0:1 Ox80007FCO uImage ; \
load mmc 0:1 Ox80F80000 bbb.dtb ; \
bootm ©Ox80007FCO - OxB80F80000

uenvcmd=run mmc_test

Altin Kural: Kok dosya sistemi her zaman Read/Only baglanmalidir.
SD/MMC c¢ikartilirsa sistem coker.

Clnki kok dosya sistemi tamamen SD/MMC iizerinde oturmaktadtir.

Kok dosya sistemi, gilincellemeler i¢in asagidaki gibi rw baglanabilir.

mount -o remount -o rw /
Sistemin SD/MMC’den a¢ildigt nasil anlastilir?

stat / # b302h gor.
printf “%d\n”, Oxb3

1s -1 /dev/mmcblkOp2 # major ve mindér Oxb3 0x02°dir.
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4. Sistem, ram disk kullanimi

# Kok dosya sistemi her zaman ro baglidir.
# rw ihtiyaclart i¢in ram disk (ram file system) kurulabilir.

$ mkdir /tmp/disk

$ mount -t tmpfs none /tmp/disk
$ mount

S cd /tmp/disk

$ touch foo

$ s -1

$ df .

$ umount /tmp/disk

# Glc kesilince ram diskler yok olur!
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5. Sistem, SD'de cpio imajtu
Kernel: SD/vfat, RootFS: SD/vfat/cpio

BBB 192.168.1.100

SD Card, H:255, S:63

ROM Boot
Loader —
—» MLO —
[j u-boot.img 4;]
» uEnv.txt |P1, vfat, ¢ u-boot header
uImage cpilo.gz
DTB " /bin
uRamf's 4 /1ib
= /etc
p2 2 /dev
Bakiniz: host:/opt/gomsis/distro/5 ve Belge:Bolim 6
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5. Sistem, p1l:/uEnv.txt

bootargs=console=ttyS0,115200n8

uenvcmd=1load mmc 0:1 Ox80007fcO® uImage ; \
load mmc 0:1 Ox80F80000 am335x-boneblack.dtb ; \
load mmc 0:1 Ox88080000 uramfs.img ; \
bootm 0x80007FCO 88080000 Ox8OF800AO

# Bu sistem 2. sistem ile tamamen aynidir.
# Sadece ramfs imaji farklt yerde oturur.

# Katilimci i¢in odevdir.
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6. Sistem, tamami eMMC'de olan sistem
Kernel: eMMC/vfat, RootFS: eMMC/ext2

BBB 192.168.1.100

eMMC, H:255, S:63
ROM Boot

Loader ——
(—» MLO —

[j u-boot.1img 4;]

> uEnv.txt p1, vfat, c

ulmage
DTB

/bin
/1ib p2, ext2, ro
Jetc
/dev

Tamami1 SD'de olan 4. sistemle tamamen aynidir.

BBB, mevcut sistemlerin biriye SD'den acilir ve NFS yardimi ile p1 ve p2 boélimleri
/tftpboot Gzerinden kopyalantir.

Bakiniz: host:/opt/gomsis/distro/6 ve Belge:Bolim 7
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6. Sistem, Bolimlendirme

# Onceki sistemlerin biri ile BBB'yi ac.

$ cat /proc/partitions

“r

fdisk -H255 -S63 /dev/mmcblk1

n
1 ENTER +64M # 16M yapma, ag¢ilmiyor!
1

C

p 2 ENTER +64M

start LBA End LBA Sectors Type
63 144584 144522 C
144585 289169 144585 83

477 C, 255 H, 63 sector/track
1 C= 255*%*63*512= 8,225,280 bayt

sync

=+ M HEHFEHRFHFRHFODDAODO

Dosya sistemi kur.

$ mkfs.vfat -n BOOT6 /dev/mmcblkipil
$ mkfs.ext2 -L ROOT6 /dev/mmcblki1p2
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6. Sistem, NFS Yapilandirmasti

# Ubuntu icin, nfs-kernel-server yikli olmalidir.
$ cat /etc/exports

/tftpboot 192.168.1.100(rw,insecure,no_subtree_check,no_root_squash,async)

service nfs-kernel-server restart

exportfs -avr

BBB tarafinda NFS ile yiikleme.

mkdir /tmp/nfs

ifconfig eth® 192.168.1.100 up # /etc/rcS'de yoksa.
mount -t nfs -o nolock 192.168.1.22:/tftpboot /tmp/nfs

mkdir /tmp/boot
mount /dev/mmcblk1lpl /tmp/boot

mkdir /tmp/root
mount -t ext2 /dev/mmcblkip2 /tmp/root

H U N W U = W U

Host tarafinda MLO, u-boot.img ve uEnv.txt'yi /tftpboot altina kopyala.
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6. Sistem, Genel GOrdnim

Host 192.168.1.22 BBB 192.168.1.100
— [tmp/nfs
/tftpboot J
/MLO 444i444447 1, vfat, c
/u-boot.img MLO | PLs ’
u-boot.img
JUEnv. txt - /tmp/boot UENV. txt
/ulnage ulmage
/bbb.dtb bbb. dtb
[RootFS 2, ext2, ro
/bin pes ’
» /tmp/root /1ib
Jetc
/dev

eMMC, H:255, S:63
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6.

$ df
$ cd

$ cp
S cp
$ cp
$ cp
$ cp

cp

df

W RV RV, LV, W U W

Sistem, Vfat ve Ext2'nin Insast

/tmp/nfs

MLO /tmp/boot  # Ilk kopyalanmalidir!
u-boot.1img /tmp/boot

uImage /tmp/boot

am335x-boneblack.dtb /tmp/boot/bbb.dtb

uEnv. txt /tmp/boot

-3 RootFS/* [tmp/root

sync

umount /tmp/nfs
umount /tmp/root
umount /tmp/boot

sync
reboot
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6. Sistem, /etc/rcS

#!/bin/sh +x
#
export PATH=/sbin:/bin:/usr/sbin:/usr/bin:/usr/local/bin

mount -t tmpfs tmpfs /tmp
mount -t sysfs sysfs /sys
mount -t proc proc /proc

mkdir /dev/pts
mount -t devpts devpts /dev/pts

mkdir /dev/shm
mount -t tmpfs tmpfs /dev/shm

mount -t tmpfs tmpfs /var
mkdir /var/log /var/run /var/tmp /var/cache

hostname UcanLinux
syslogd
klogd

ifconfig lo 127.0.0.1 up
route add -net 127.0.0.0 netmask 255.0.0.0 gw 127.0.0.1 lo

ifconfig eth@® 192.168.1.100 up
route add default gw 192.168.1.1

telnetd
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6. Sistem, pl:/uEnv.txt

bootargs=console=ttyS0,115200n8 \
root=/dev/mmcblki1p2 \
ro \
rootfstype=ext2 \
rootwait \
fixrtc

mmc_test=1oad mmc ${mmcdev}:1 80007fcO ulmage ; \
load mmc ${mmcdev}:1 Ox80F80000 bbb.dtb; \
bootm Ox80007FCO - Ox80F800M0O

uenvcmd=run mmc_test
# mmcdev bir u-boot cevre degiskenidir.

# Boot edilen cihazin numarasuint saklar.
# 0 veya 1 olabilir.
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7. Sistem, BR destekli RootFS

En genel sistemdir.

Kok dosya sistemi RootFS ile kurulur.
Acilis betikleri RootFS ile kurulur.

U-boot, kernel ve toolchain destegi
olmasina ragmen, bu destekler cok da
kullanislt degildir.

Nihayetinde rootfs.tar elde edilir.

Gecmis 6 sistemin herhangi birinde
buradaki rootfs.tar kullanilwr.

Bakiniz: host:/opt/gomsis/distro/7 ve Belge:Bolim 8
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7. Sistem, BR destekli RootFS

Genel mantik silsilesi, ornek:
[*] php secilirse...

git/wget/rsync/... ile paket indirilir.

dl/ altinda depolantr.

configure ile Makefile kurulur.

make ile derleme yapilir.

make install ile iskelet'e kurulus yapilir.

iskelet, rootfs.tar haline getirilir.
br/output/images/ altina atilwr.

Bakiniz: host:/opt/gomsis/distro/7 ve Belge:Bolim 8
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7. Sistem, BR destekli RootFS

rootfs.tar't kurmak icin..

$ cd /opt/gomsis/src/br

S make clean #0111

$ make list-defconfigs # Bordun burada goziikmemesi hi¢ onemli degildir :)

$ make beaglebone_defconfig

$ make menuconfig

# toolchain'in external secilmesi tavsiye edilir.
$ make -j2

# Nihayetinde rootfs.tar elde edilir.

Bakiniz: host:/opt/gomsis/distro/7 ve Belge:Bolim 8
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7. Sistem, BR destekli RootFS

rootfs.tar arsivi, /tftpboot/RootFS/
altina acgilwr.

Kernel tarafinda elde edilen firmware ve

modules ayrica install edilmelidir.

$ make ARCH=arm CROSS_COMPILE=arm-linux-gnueabihf- '\
INSTALL_MOD_PATH=/tftpboot/RootFS \
modules_install

$ make ARCH=arm CROSS_COMPILE=arm-linux-gnueabihf- \
\

INSTALL_MOD_PATH=/tftpboot/RootFS
firmware_install

[tftpboot/RootFS artik bitin ornek
sistemlerde test edilebilir.

Bakiniz: host:/opt/gomsis/distro/7 ve Belge:Bolim 8
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7. BR'deki gcc'nin Kernel Sdrimd

# toolchain'de libc/usr/1linux/version.h i¢ine bak.

$ cd /opt/gomsis/toolchain/arm/arm-1inux-gnueabihf/libc/usr/include/1linux
$ more version.h

#tdefine LINUX_VERSION_CODE 196865
#define KERNEL_VERSION(a,b,c) (((a) << 16) + ((b) << 8) + (c))

# Ornek, 3.1.1'in elde edilmesti.

$ printf "%X\n" 196865
30101

# Ornek, 4.0.0'tn elde edilmesi.

$ printf "%X\n" 262144
40000
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7. Dinamik Kitidphaneler Hakkinda

Altin kural:
Toolchain'deki kitiphaneler nerede
oturuyorsa, RootFS'de de ayni yerde
oturmalidir.

-print-sysroot kullan.

Buradaki dizin yerlesimi ile RootFS’deki
Dizin yerlesimi birebir ayni olmaluidir.

Bakiniz: host:/opt/gomsis/distro/6 ve Belge:B6lim 7
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7. Temel Kutiphanelerin Yerleri, 32bit

/1ib # 32 bit toolcahin, artik kullanmiyoruz.

rm-1linux-gnueabihf
1d-2.19-2014.04.s0

1ibc-2.19-2014.04.s0
1libc.so0.6 -> 1ibc-2.19-2014.04.s0

a
I
I
I
I
I
| 1ibdl.s0.2 -> 1ibdl-2.19-2014.04.s0
I

| 1libm-2.19-2014.04.s0

-- 1ibdl-2.19-2014.04.s0
-- libm.so.6 -> 1ibm-2.19-2014.04.s0

*-- 1ld-linux-armhf.so0.3 -> arm-linux-gnueabihf/1d-2.19-2014.04.so0

/1ib # 64 bit toolchain
I

*-- 1ld-linux-armhf.so.3

fusr/1ib
I

|-- libc.so.6
*-- 1libm.so.6
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7. RootFS'in Islenmesi, Ornek
#!/bin/sh +x

TFTP_ROOTFS="/tftpboot/RootFS"

root_user(){

cd STFTP_ROOTFS/root || exit 1

rm -f .bash* .ash*

In -f -s /tmp/ash_history .ash_history

# profile giincelle.

#
cat <<EOF >> STFTP_ROOTFS/etc/profile

PS1="\u@\h:\w \$ "
export PS1

alias 1ls="1ls --color"
echo

df

echo

ifconfig eth® | head -n2
echo

uname -a
echo

EOF
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7. RootFS'in Islenmesi, Ornek

# ssh'da root girisine izine ver.
#
printf "\nPermitRootLogin yes\n" >> $TFTP_ROOTFS/etc/ssh/sshd_config

# [home yarat.
#
mkdir $STFTP_ROOTFS/home

ok
}

issue(){

figlet -C utf8 UCanLinux > STFTP_ROOTFS/etc/issue || exit 1

sed -1 "s/\\/\\\\/g' STFTP_ROOTFS/etc/issue || exit 1

echo "\nWelcome to UcanLinux\nhttp://ucanlinux.com\n" >> $STFTP_ROOTFS/etc/issue
}

root_user
issue
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7. [etc/inittab

# /etc/inittab

#

# This inittab is a basic inittab sample for sysvinit, which mimics
# Buildroot's default inittab for BusyBox.

id:3:initdefault:

si0::sysinit:/bin/mount -t proc proc /proc
#sil::sysinit:/bin/mount -o remount,rw /
si2::sysinit:/bin/mkdir -p /dev/pts
si3::sysinit:/bin/mkdir -p /dev/shm
si4::sysinit:/bin/mount -a
si5::sysinit:/bin/hostname -F /etc/hostname
si6::sysinit:/etc/init.d/rcS

sole::respawn:/sbin/getty -L console ttySO vt100 # GENERIC_SERIAL

# Stuff to do for the 3-finger salute
ca::ctrlaltdel:/sbin/reboot

# Stuff to do before rebooting
shd0:06:wait:/etc/init.d/rcK

shd1:06:wait:/sbin/swapoff -a
shd2:06:wait:/bin/umount -a -r

# The usual halt or reboot actions

h1t0:0:wait:/sbin/halt -dhp
reb0:6:wait:/sbin/reboot
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7. [etc/init.d

$ 1ls -1 /Jetc/init.d

total 52

-rwxr-xr-x 1 root root 423 Nis 28 23:58 rcK
-rwxr-xr-x 1 root root 408 Nis 28 23:58 rcS
-rwxr-xr-x 1 root root 404 Nis 29 00:32 S01logging
-rwxr-xr-x 1 root root 1321 Nis 28 23:58 S20urandom
-rwxr-xr-x 1 root root 1767 Nis 28 23:43 S30dbus
-rwxr-xr-x 1 root root 359 Nis 28 23:58 S40network
-rwxr-xr-x 1 root root 675 Nis 29 00:09 S49ntp
-rwxr-xr-x 1 root root 476 Nis 29 00:05 S50lighttpd
-rwxr-xr-x 1 root root 530 Nis 29 00:10 S50sshd
-rwxr-xr-x 1 root root 1088 Nis 28 23:43 S80dhcp-relay
-rwxr-xr-x 1 root root 1090 Nis 28 23:43 S80dhcp-server
-rwxr-xr-x 1 root root 1421 Nis 29 00:33 S80tftpd-hpa
-rwxr-xr-x 1 root root 494 Nis 28 23:12 S99at
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7. [etc/init.d/rc.[SK]

# [etc/init.d/rcS ozeti
#!/bin/sh

for 1 in /etc/init.d/S??*
do
$1 start
done

# [etc/init.d/rcK ozetti.
#!/bin/sh

for 1 in $(1s -r /Jetc/init.d/S??%)
do
$1 stop
done
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7. [Jetc/init.d/S??* Ozeti

#!/bin/sh
#

case "$1" in

start)
echo "Starting command..."
command_start

stop)

printf "Stopping command..."
command_stop

.
29

restart|reload)
llsoll StOp
"$0" start

Oy
Ll

*)
echo "Usage: $0 {start|stop|restart}"”
exit 1
esac

exit $?
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7.

#
#
S
$
S
S
$
#
#
#

Sistem, Test

rootfs.tar dosyast /tftpboot altina acgilir.
Eski RootFS'in bozulmamast i¢in adi degistirilir.

cd /tftpboot
mv RootFS RootFS.ydk

mkdir RootFS

cd RootFS

tar xvf /opt/gomsis/src/br/output/images/rootfs.tar
Burada gerekirse update.rootfs calistir ve giincellemeler
otomatik olarak yapilstin.

Gincellemeleri el ile yapma, betik ile yap.

3. sistem ile NFS iizerinden ac¢ilis yapilir.

rootfs.tar daha 6nceden kurulan herhangi bir sistem ile denenebilir.

# Bu son sayfadir.
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