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Raspberry Pi TH— XV EDT A NEETOE, TOHESD #—N2HEEWM2 501kHETHS. £ZT, 2V
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2 T4L7 MUK
WEEAEZENE, FEARIIZ /stv/pxe AR TIT . (ZGBRBEICADE CHELEARETH D)
o /srv/pxe
e /srv/pxe/tftp - TETP ¥ —/0L— k
e /srv/pxe/tftp/pxelinux.cfg - 7 — NHET 7 1 )V
e /srv/pxe/repo - FfEY — A3 — K
e /srv/pxe/initrd - initrd {Ef/FEZ

% sudo mkdir -p /srv/pxe/tftp/pxelinx.cfg /srv/pxe/repo
% sudo chown -R miku:miku /srv/pxe

3 VY—XRA—NK, 77—LUTTDAF
UTRDYRY Y % /srv/pxe/repo BAFIZ clone LTHEK.

e raspberry pi/firmware
git://github.com /raspberrypi/firmware.git

e raspberry pi/linux
git://github.com /raspberrypi/linux.git

e busybox
git://busybox.net/busybox.git

e u-boot
git://github.com/swarren/u-boot.git

% cd /srv/pxe/repo

% git clone --depth 1 git://github.com/raspberrypi/firmvare.git
% git clone --depth 1 -b rpi-3.12.y git://github.com/raspberrypi/linux.git

% git clone --depth 1 -b 1_22_stable git://git.busybox.net/busybox.git

% git clone --depth 1 -b rpi_dev git://github.com/swarren/u-boot.git




4 SDA—RLETOEE

Raspberry Pi 2§35 SD HI— RADT7 7 =L 7T —=bE—=XDA VA M=V %2FTS.

4.1 Partitioning
SD /71— NIz, 2048 ¥ 27 ZHH 5 32MB 43 FAT16(LBA) T7 #—~ v a7 — MHN—=F 1 ¥ a VEERT 5.

echo "o\nn\np\n1\n2048\n+32M\nt\ne\nw\n" | sudo fdisk /dev/mmcblk0
sudo mkfs.vfat -F 16 -n RPIBOOT /dev/mmcblkOpl

4.2 firmware
/stv/pxe/repo/firmware/boot 74 L' 7 bV DFF%E T — MHANR—T 4 ¥ a3 IZIE—TF 5.

% sudo mount -o uid=miku /dev/mmcblkOpl /mnt
% cp -r /srv/pxe/firmware/boot/* /mnt
% sudo umount /mnt

4.3 u-boot

2w NI =2 7= MG U7z u-boot ZEN KT 5, YL KNIZIX, Raspberry Pi IO NN FURHHTES 303
4 IRBETHD. 2Tl x86 64 LTEHETE 7023281 5% EAUFRMTS. ! Raspberry Pi _ETCER
EOL R UTHE ROV, 2720 R 5.

B#)iZ, makerpi b defconfig #5217 L, Raspberry Pi FIZE%E %2 AIHA{Ld 5.

% cd /srv/pxe/repo/u-boot

% CROSS_COMPILE=/usr/armv6-rpi-linux-gnueabi/bin/armv6-rpi-linux-gnueabi- \
> make rpi_b_defconfig

% CROSS_COMPILE=/usr/armv6-rpi-linux-gnueabi/bin/armv6-rpi-linux-gnueabi- \
> make nconfig

nconfig % %47 U 72BRIZ, "Networking support" ZEMIZ UREZ T T 5. T DK, CILRZEET 5.

==

CROSS_COMPILE=/usr/armv6-rpi-linux-gnueabi/bin/armv6-rpi-linux-gnueabi- \
make -j3 u-boot.bin

\2

YL R U7z u-boot.bin % SD 57— KD 7 — NEBKIZ kernel.img & U TRET 5.

==

sudo mount -o uid=miku /dev/mmcblkOpl /mnt
cp u-boot.bin /mnt/kernel.img
sudo umount /mnt

N =

ZDW T, fEE U7z SD 51— K % Raspberry PiIZ#E LIAARH TS &, UTOLS I hINns.

IEmbedded Linux Wiki - Cross compiling from Linux
http://elinux.org/Raspberry_Pi_Kernel_Compilation#2._Cross_compiling_from_Linux
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U-Boot 2014.10-rc2-NEGIPI-gf969246 (Oct 11 2014 - 21:19:44)

DRAM: 448 MiB

WARNING: Caches not enabled
MMC: bcm2835_sdhci: 0
Using default environment

In: serial
Out: lcd
Err: lcd

Net: Net Initialization Skipped
No ethernet found.
reading /uEnv.txt

** Unable to read file /uEnv.txt **
Hit any key to stop autoboot: 0
switch to partitions #0, OK
mmcO is current device
Scanning mmc O...

(Re)start USB...
USBO: Core Release: 2.80a

scanning bus O for devices... 3 USB Device(s) found
scanning usb for storage devices... O Storage Device(s) found
scanning usb for ethernet devices... 1 Ethernet Device(s) found

USB device O: unknown device

Waiting for Ethernet connection... unable to connect.
missing environment variable: pxeuuid

missing environment variable: bootfile

Retrieving file: pxelinux.cfg/00000000

U-Boot>

- /

4.4 uEnv.txt DYERK
II =AY —VIlH o7 uEnv.txt Z/EH L, pxeuuid & bootfile Z LT 5.

sudo mount -o uid=miku /dev/mmcblkOpl /mnt
echo pxeuuid=‘uuidgen‘ > /mnt/uEnv.txt
echo bootfile=dummy >> /mnt/uEnv.txt

cat /mnt/uEnv.txt
pxeuuid=b02e1057-df7f-4674-8dd6-b07d7b5a9195
bootfile=dummy

% sudo umount /mnt

N

Z 2T U7z pxeuuid %, pxelinux.cfg Zi%ET HERICHEL 05k, miELTHL.
uEnv.txt & ZIAA T, Raspberry Pi il UAAEH T &, IFO LSz ns.



U-Boot 2014.10-rc2-NEGIPI-gf969246 (Oct 11 2014 - 21:19:44)

DRAM: 448 MiB

WARNING: Caches not enabled
MMC: bcm2835_sdhci: 0
Using default environment

In: serial
Out: lcd
Err: lcd

Net: Net Initialization Skipped
No ethernet found.

reading /uEnv.txt

60 bytes read in 9 ms (5.9 KiB/s)
Hit any key to stop autoboot: 0

switch to partitions #0, OK

mmcO is current device

Scanning mmc O...

(Re)start USB...

USBO: Core Release: 2.80a

scanning bus O for devices... 3 USB Device(s) found
scanning usb for storage devices... O Storage Device(s) found
scanning usb for ethernet devices... 1 Ethernet Device(s) found

USB device O: unknown device
Waiting for Ethernet connection... unable to connect.
Retrieving file: pxelinux.cfg/b02e1057-df7f-4674-8dd6-b07d7b5a9195

U-Boot>

\_ /

SD 71— N ECTREBBEFZAETH 5.

5 A—xIDOEIR

Raspberry Pi F1® busybox Z )V K3 %. u-boot LFKRIZ, 7023 NNAFZHNT x86 64 D PC LTHX%
75,

"bemrpi  cutdown  defconfig" % JtiZ, initrd (ZX I U7z — 2V &2 ERK T 5.
a N

cd /srv/pxe/repo/linux

ARCH=arm \
CROSS_COMPILE=/usr/armv6-rpi-linux-gnueabi/bin/armv6-rpi-linux-gnueabi- \
> make bcmrpi_cutdown_defconfig

ARCH=arm \
CROSS_COMPILE=/usr/armv6-rpi-linux-gnueabi/bin/armv6-rpi-linux-gnueabi- \
> make localyesconfig

ARCH=arm \
CROSS_COMPILE=/usr/armv6-rpi-linux-gnueabi/bin/armv6-rpi-linux-gnueabi- \
> make nconfig

AR

Vv o=

=

\4

\

o

nconfig %17 U725, "General setup/Initial RAM filesystem and RAM disk (initramfs/initrd) support" %A%
CURRFS 5.
a N

103¢103,110
< # CONFIG_BLK_DEV_INITRD is not set

CONFIG_BLK_DEV_INITRD=y
CONFIG_INITRAMFS_SOURCE=""
CONFIG_RD_GZIP=y

# CONFIG_RD_BZIP2 is not set
# CONFIG_RD_LZMA is not set
# CONFIG_RD_XZ is not set

# CONFIG_RD_LZO is not set
# CONFIG_RD_LZ4 is not set
209122099

> CONFIG_DECOMPRESS_GZIP=y

o /
56 U 7z arch/arm/boot /zImage %, /srv/pxe/tftp BAFIZa—L THL.

V V.V VVVVV.




% ARCH=arm \

> CROSS_COMPILE=/usr/armv6-rpi-linux-gnueabi/bin/armv6-rpi-linux-gnueabi- \
> make -j3 zImage

% cp arch/arm/boot/zImage /srv/pxe/tftp

6 initrd D/ERK
busybox D &% {fi > 7z i/ NR D rootfs Z/EK L, EERIZT S sh ZMWIF5 K519 5.

6.1 busybox ®DEJL R

Raspberry Pi FH® busybox % ¥JV K3 5. u-boot X — IV EFEKIZ, 70231 5%ZHNWTx86 64 D PC L

TlEkZ1T 5.
¥ 9, make defconfig T%E % #IHA1LT 5.

% cd /srv/pxe/repo/busybox
% CROSS_COMPILE=/usr/armv6-rpi-linux-gnueabi/bin/armv6-rpi-linux-gnueabi- \
> make defconfig

IXIZ, Busybox Settings/Build Options/Build BusyBox as a static binary (no shared libs) & %)iZ L

R, BRI 5.

RAE %

% CROSS_COMPILE=/usr/armv6-rpi-linux-gnueabi/bin/armv6-rpi-linux-gnueabi- \
> make menuconfig
% CROSS_COMPILE=/usr/armv6-rpi-linux-gnueabi/bin/armv6-rpi-linux-gnueabi- \
> make -j3 busybox

vl R U7z Raspberry Pi i busybox % /srv/pxe/busybox.armv6l (22 ¥ —9 5.

% file busybox

busybox: ELF 32-bit LSB executable, ARM, EABI5 version 1 (SYSV), statically linked,
for GNU/Linux 3.2.27, BuildID[shal]l=0132e3df4d17dda946f187ee92a531c319403694, stripped
% cp busybox /srv/pxe/busybox.armvél

6.2 initrd EJL KR 7Y T N DERK
initrd Z/ERTE720DEEZ VA2 ) T RZULEZEDIE, LTO@EY THS.



#!/bin/sh

WORKDIR="/srv/pxe"
ROOTFS="/srv/pxe/initrd"
INITRD="/srv/pxe/tftp/initrd.gz"
BBOX="/srv/pxe/busybox.armv6l"

rm -rf ${ROOTFS}

mkdir -p ${ROOTFS}/bin ${ROOTFS}/dev ${ROOTFS}/proc \
${ROOTFS}/sys ${ROOTFS}/tmp ${ROOTFS}/root

cp ${BBOX} ${ROOTFS}/bin/busybox

cd ${ROOTFS}/bin

for CMD in ‘busybox --list‘; do
1n -s busybox ${CMD}

done

cd ${WORKDIR}

cat <<EOF > ${ROOTFS}/init
#!/bin/sh

mount -t devtmpfs devtmpfs /dev

mount -t proc proc /proc

mount -t sysfs sysfs /sys

mount -t tmpfs tmpfs /tmp -0 mode=1777
setsid cttyhack /bin/sh

EOF

chmod +x ${ROOTFS}/init

cd ${ROOTFS}

find . | cpio -o -H newc | gzip -c > ${INITRD}
cd ${WORKDIR}

echo done.

\_

INEEITT DL, /srv/pxe/tftp/initrd.gz B I1EI N 5.

% ./initrd.sh
3607 blocks
done.
% file tftp/initrd.gz
tftp/initrd.gz: gzip compressed data,
last modified: Sat Oct 11 23:03:24 2014, from Unix




7 Y=\ RADEE

=Nz, 2y N7 =B EEE DY TS DHCP Y — N —FNVED T 74 NV 2EAT S TETP ¥ — 1303 %
I, INSE2HEETS,

7.1 DHCP
DHCP #—/NiZi%, busybox udhcpd ZFHT 5.

7.1.1 /srv/pxe/udhcpd.conf

udhepd.conf (XA R DB D TH 5. siaddr 73 TFTP H— "D 7T R L X, boot_file DR #IZFHRAAENDIELEIH 7 7

AINTH5. S, pxelinux.cfg ARD T 71L& HWTH—F )V & initrd ZF5ARAD & 5 1IZHESET 5 %4, Obyte D
I-T 7 VEMELTEL.

- N

interface enp2s0

start 10.3.9.10
end 10.3.9.20

siaddr 10.3.9.1
boot_file dummy

opt dns 10.3.9.1

opt router 10.3.9.1
option subnet 255.255.255.0
option domain k.hachune.org
option lease 864000

- /

7.1.2 udhcpd DEEE)

% touch /srv/pxe/tftp/dummy
% sudo busybox udhcpd -f /srv/pxe/udhcpd.conf

7.2 TFTP
TFTP ¥ —/ N2, tftp-hpa Z W5, /srv/pxe/tftp & TFTP ¥ — D)L — bk & UTRIHT 5 L S58E LFEITT 5.

% sudo in.tftpd -1 -L -s -v /srv/pxe/tftp

7.3 pxelinux.cfg

T— NFRET 71V, /srv/pxe/tftp/pxelinux.cfg AR IZFRR T 5. 7 71 V%1%, SD 57— KD uEnv.txt (25 L
7- UUID A\ 5. (/srv/pxe/tftp/pxelinux.cfg/b02e1057-df7f-4674-8dd6-b07d7b5a9195)

default rpibbox

label rpibbox
menu label linux(busybox)
kernel /zImage
append earlyprintk console=ttyAMAO,115200 rootwait
initrd /initrd.gz
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U-Boot 2014.10-rc2-NEGIPI-gf969246 (Oct 11 2014 - 21:19:44)

DRAM: 448 MiB

WARNING: Caches not enabled
MMC:  bcm2835_sdhci: 0
Using default environment

In: serial

Out: lcd

Err lcd

Net: Net Initialization Skipped

No ethernet found.

reading /uEnv.txt

60 bytes read in 9 ms (5.9 KiB/s)

Hit any key to stop autoboot: 0

switch to partitions #0, 0K

mmcO is current device

Scanning mmc O...

(Re)start USB...

USBO: Core Release: 2.80a

scanning bus O for devices... 3 USB Device(s) found
scanning usb for storage devices... O Storage Device(s) found
scanning usb for ethernet devices... 1 Ethernet Device(s) found

USB device 0: unknown device
Waiting for Ethernet connection...
BOOTP broadcast 1
DHCP client bound to address 10.3.9.20 (69 ms)
Using smsO device
TFTP from server 10.3.9.1; our IP address is 10.3.9.20
Filename ’dummy’.
Load address: 0x200000
Loading: #

0 Bytes/s

done.

done

Retrieving file: pxelinux.cfg/b02e1057-df7f-4674-8dd6-b07d7b5a9195
Waiting for Ethernet connection... done.

Using smsO device

TFTP from server 10.3.9.1; our IP address is 10.3.9.20

Filename ’pxelinux.cfg/b02e1057-df7f-4674-8dd6-b07d7b5a9195” .

Load address: 0x100000
Loading: #

36.1 KiB/s
done

Bytes transferred = 150 (96 hex)
Config file found
1: linux (busybox)

-

\




Retrieving file: /initrd.gz

Waiting for Ethernet connection... done.

Using smsO device

TFTP from server 10.3.9.1; our IP address is 10.3.9.20
Filename ’/initrd.gz’.

Load address: 0x2100000

Loading:

HitH##
1.8 MiB/s
done
Bytes transferred = 1019593 (f8ec9 hex)
Retrieving file: /zImage
Waiting for Ethernet connection... done.
Using smsO device
TFTP from server 10.3.9.1; our IP address is 10.3.9.20
Filename ’/zImage’.
Load address: 0x1000000
Loading:

1.8 MiB/s
done
Bytes transferred = 3253872 (31a670 hex)
append: earlyprintk console=ttyAMAO,115200 rootwait
Kernel image @ 0x1000000 [ 0x000000 - 0x31a670 ]

Starting kernel ...

Uncompressing Linux... done, booting the kernel.

Booting Linux on physical CPU 0x0

Linux version 3.12.29+ (miku@hachune.k.hachune.org)

(gcec version 4.8.2 20130603 (prerelease) (crosstool-NG 1.19.0) ) #3 Wed Oct 8 20:36:24 JST 2014

/ # uname -a
Linux (none) 3.12.29+ #3 Wed Oct 8 20:36:24 JST 2014 armv6l GNU/Linux
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2w M —=ZRRETH— IV Y initrd, I —RIVEE|IRT A —REFAAARLETEDE LD o7z. ZThizt kb,
H—=FIVEEEDT A NEE Vo 72EZE EDORELMMIE, NFS root ¥ iSCSI root %, Raspberry Pi D55 Td % SD
A— R OFMIZET HMEZ T 2 FEZHWSHH AR R o 7.
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e Embedded Linux Wiki - RPi U-Boot
http://elinux.org/RPi_U-Boot

e lentinj/u-boot - u-boot/doc/README.pxe
https://github.com/swarren/u-boot/blob/rpi_dev/doc/README. pxe

e busybox - root/examples/udhcp/udhcpd.conf
http://git.busybox.net/busybox/tree/examples/udhcp/udhcpd. conf




