Raspberry Pi3 / arm64

Debian/Ubuntu 000000 in OO

oo od

20160 600 1700



Ooon

O0: 00 0000000 OO0DOOd @iwamatsu
Debian Project Official Developer

Debian O 0O O O O : Debian linux kernel, Debian
Bluetooth, Debian Science (OpenCV), Erlang, Debian Go

OO00000: Linux kernel O 0 O U-Boot O 0O OO0
Yocto Project



Raspberry Pi 3/RPi3

2016/2/29 0000

Broadcom BCM2837 Cortex-Ab53 1.2Ghz Quad-core
aarch64 (ARM 64bit)

Ooo0d 1GB

WiFi O Bluetooth [0 [J

http://uk.rs-online.com/web/generalDisplay.html?id=raspberrypi [ [0


http://uk.rs-online.com/web/generalDisplay.html?id=raspberrypi

Raspberry Pi 3/RPi3

e JODOOO ODODDOO OS
e Raspbian



Raspberry Pi 3/RPi3

e JOODODO ODOOO OS

e Raspbian
e armhf (00D ODUOOODDOOODOOODO)



Raspberry Pi 3/RPi3

e JODOOO ODODDOO OS
e Raspbian
e armhf (00D ODUOOODDOOODOOODO)
e 32bit0 IO OOG4bIt DO OO



Raspberry Pi 3/RPi3

e JDOOOOODGIKIDIDODLDDOODOO 32bit0 O
goon

e 64bit OO DOODOODO

o J0ODOOOOO0DODOOOO0O aarche40 00O
o JOOOOOOOOOOODODO
e etc

e UDOUODLDUDLODOODLOODDOODLOODLOOD



RPi3 Linux arm64 0 0 0 0O 0O O

@ RP3UDOO0ODO 32bit OO0
stcub (0000000000 0)O 3R2pit0 000000
LinuxOOODOOOOODO
OO0RpiDOOOODOOGMtOOODODOODOOOO

https://www.raspberrypi.org/forums/viewtopic.php?f=66&t=138385


https://www.raspberrypi.org/forums/viewtopic.php?f=66&t=138385
https://github.com/raspberrypi/firmware/issues/579

RPi3 Linux arm64 0 0 0 0O 0O O

@ RP3UDOO0ODO 32bit OO0
stcub (0000000000 0)O 3R2pit0 000000
LinuxOOODOOOOODO
OO0RpiDOOOODOOGMtOOODODOODOOOO

https://www.raspberrypi.org/forums/viewtopic.php?f=66&t=138385

@ 2016/3/26 O Github OO0 DD DD OO OODO

https://github.com/raspberrypi/firmware/issues/579


https://www.raspberrypi.org/forums/viewtopic.php?f=66&t=138385
https://github.com/raspberrypi/firmware/issues/579

RPi3 Linux arm64 0 0 0 0O 0O O

@ Stephen Warren 0 (U-Boot / Nvidia / Rpi 000 0) O
OO0 ssubO0OODOODOO

https://github.com/swarren/rpi-3-aarché4-demo

@ Raspberry Pi Foundation O 64bit(armv8) O O stub [
gog

https://github.com/raspberrypi/tools.git


https://github.com/swarren/rpi-3-aarch64-demo
https://github.com/raspberrypi/tools.git

RPi3 Linux arm64 [1 1 [ [
10



ooooogo

Debian stretch/sid 00 DO0O000000O00O0O0O0OOO
O0OUbuntuOOOOOOO

$ sudo apt install gcc-aarch64-linux-gnu
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$ sudo apt update
$ sudo apt install gcc-aarch64-linux-gnu
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$ dmesg | tail -5

[869873.831121] sde:

[869873.800361] sd 6:0:0:3:

sdel

[sde] 15523840 512-byte lo

gical bl




Joboootuoouoogoooon

$ sudo dd if=/dev/zero of=/dev/sde bs=1M count=1
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0000000000000 /EXT40000000000
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$ sudo fdisk /dev/sde
Command (m for help): o

Command (m for help): n
Select (default p): p
Partition number (1-4, default 1): 1

Last sector, +sectors or +size{K,M,G,T,P} \
(2048-15523839, default 15523839): +32M
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Command (m for help): t

Hex code (type L to list all codes): e
ééﬁmand (m for help): n

Select (default p): p

Partition number (2-4, default 2): 2

Command (m for help): w




microSDO OO0 O000OOOOO0OOO OOOO

HREEN

(echo o; echo n; echo p; echo 1; echo ; echo +32M; \
echo t; echo e; echo n; echo p; echo 2; echo ; echo ; \
echo w) | fdisk /dev/sde
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$ sudo mkfs.msdos /dev/sdel

$ sudo mkfs.ext4 /dev/sde2

$ mkdir /tmp/boot /tmp/rootfs

$ sudo mount /dev/sdel /tmp/boot
$ sudo mount /dev/sde2 /tmp/rootfs
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$ git clone --depth 1 \
https://github.com/raspberrypi/tools.git
$ sudo cp -rf tools/boot/* /tmp/boot/
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$ git clone git://git.denx.de/u-boot.git
$ cd u-boot

$ make rpi_3_defconfig

$ make CROSS_COMPILE=aarch64-linux-gnu-
$ sudo cp u-boot.bin /tmp/boot/

$ca ..
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$ cat << EOF > boot.scr

fatload mmc 0:1 \${fdt_addr_r} \${fdtfile}

fatload mmc 0:1 \${kernel_addr_r} image

setenv bootargs console=ttyS0,115200 \
root=/dev/mmcblkOp2 rootfstype=ext4 rootwait rw

booti \${kernel_addr_r} - \${fdt_addr_r}

EOF

$ mkimage -A arm -0 linux -T script -C none -a 0 \
-e 0 -n "For Rpi3" -d boot.scr boot.scr.uimg

$ sudo cp boot.scr.uimg /tmp/boot/




RPiI30OO0ODOOO (config.txt)

$ cat << EOF | sudo tee /tmp/boot/config.txt > /dev/null
enable_uart=1
arm_control=0x200
kernel=u-boot.bin
hdmi_group=2
hdmi_mode=82

EQOF
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[]

$ git clone https://github.com/anholt/linux.git

$ cd linux

$ git checkout -b rpi3-devel origin/bcm2837-64-next

$ make ARCH=arm64 CROSS_COMPILE=aarch64-linux-gnu-

$ sudo cp arch/arm64/boot/Image /tmp/boot/

$ sudo cp arch/arm64/boot/dts/broadcom/bcm2837-rpi-3-b|dtb \
/tmp/boot/
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$ sudo cdebootstrap --arch=arm64 -f standard \
—--foreign jessie \
—--include=openssh-server,ntp,ca-certificates,vim \
/tmp/rootfs




fstab [ [0 [

$ cat << EOF | \
sudo tee /tmp/rootfs/etc/fstab > /dev/null

proc /proc proc defaults 00
/dev/mmcblkOpl /boot vfat defaults 02
/dev/mmcblkOp2 / ext4 defaults,noatime 0 1

EQF
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$ cat << EOF | \
sudo tee /tmp/rootfs/etc/metwork/interfaces >
/dev/null

auto ethO

iface ethO inet dhcp




rootfs 1 00 00O0OOOOOO

/tmp/rootfs/sbin/init 0O OO

trap ’error "Interruped!"’ HUP INT TERM

mount -n -o remount,rw rootfs / <- 000
mount -n -o remount,rw /dev/mmcblkOp2 / <- OOOO0O

chown -hR 0:0 /




rrot HOOOODOOOOOmpiUOOOOO

echo ’deb http://ftp.debian.org/debian jessie main’ >
/etc/apt/sources.list

echo "root:root" | chpasswd <- OO0OO0O0O
useradd -m rpi <- DOOOO0O
echo rpi:rpi | chpasswd <- 0O OO0OO

run rm /sbin/init
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Himeno Bench O O O
e armhf (32bit)

e 1000: 79 MFLOPS
e 4000: 312 MFLOPS

@ aarch64 (64bit)

e 1000: 83 MFLOPS
e 4000: 334 MFLOPS
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