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MOTIVATIONMOTIVATION



Option A 

$ sudo poweroff



Option B 



(mmcblk0p2): INFO: recovery required on readonly filesystem 

(mmcblk0p2): write access will be enabled during recovery 

(mmcblk0p2): recovery complete 

(mmcblk0p2): mounted filesystem with ordered data mode.





 
http://michaelteeuw.nl/post/83916869600/magic-mirror

http://michaelteeuw.nl/post/83916869600/magic-mirror


 
https://piandmore.de/de/conference/pam10-5/schedule/event/307

https://piandmore.de/de/conference/pam10-5/schedule/event/307


BISHERIGE LÖSUNGSANSÄTZEBISHERIGE LÖSUNGSANSÄTZE



 
https://www.kickstarter.com/projects/1312527055/illuminated-raspberry-pi-safe-shutdown-switch

https://www.kickstarter.com/projects/1312527055/illuminated-raspberry-pi-safe-shutdown-switch


 
https://hackaday.io/project/9461-lifepo4weredpi

https://hackaday.io/project/9461-lifepo4weredpi


 
https://www.reichelt.de/raspberry-pi-usv-rpi-usv-p169883.html

https://www.reichelt.de/raspberry-pi-usv-rpi-usv-p169883.html


 
https://www.reichelt.de/raspberry-pi-der-strompi-2-rasp-strom-pi-2-p161028.html

https://www.reichelt.de/raspberry-pi-der-strompi-2-rasp-strom-pi-2-p161028.html


DATEISYSTEMKONFIGRUATIONDATEISYSTEMKONFIGRUATION
data=writeback|ordered|journal
commit=5
sync
read-only



DISTRIBUTIONENDISTRIBUTIONEN
Alpine Linux
buildroot



NACHTEILENACHTEILE
Zusätzlicher Bedienschritt

Unintuitiv
Einrichtungsaufwand
Zusätzliche Hardware

Kosten
Platz



ZIELZIEL
Robustes Dateisystem
In Raspbian
Für jeden benutzbar
Transparent für So�ware



LINUX HAUSHALTSGERÄTELINUX HAUSHALTSGERÄTE





SZENARIOSZENARIO
Gerät X hängt





Wie machen die das?



OPENWRTOPENWRT

uboot
[ro]

kernel
[ro]

rootfs
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SquashFS [ro]
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JFFS2 [rw]

/
OverlayFS [rw]

Flash
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OVERLAYFS AUF RASPBIANOVERLAYFS AUF RASPBIAN



boot
/boot

FAT32 [rw]

rootfs
/

ext4 [rw]

SD-Karte



boot
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FAT32 [ro]

rootfs
/ro

ext4 [ro]

SD-Karte
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/rw

tmpfs [rw]

/
OverlayFS [rw]

RAM



42 einfache Schritte...

[...] 

modprobe overlay 

mkdir -p $TMPFS 

mount -t tmpfs tmpfs $TMPFS 

mkdir -p $UPPER $WORK $LOWER 

mount -o move $rootmnt $LOWER 

mount -t overlay \ 

  -o lowerdir=$LOWER,upperdir=$UPPER,workdir=$WORK \ 

  overlay $rootmnt 

mkdir -p ${rootmnt}${LOWER} ${rootmnt}${TMPFS} 

mount -o move $LOWER ${rootmnt}${LOWER} 

mount -o move $TMPFS ${rootmnt}${TMPFS} 

echo "/dev/mmcblk0p1    /boot   vfat    ro  0   2" \ 

  > $rootmnt/etc/fstab 

GREP=$rootmnt/bin/grep 

cat ${rootmnt}${LOWER}/etc/fstab | $GREP -v " / " \ 

  | $GREP -v " /boot " >> $rootmnt/etc/fstab 



curl 'https://github.com/Phaeilo/layerpie'\ 
'/releases/download/v0.1.0/installer' | sudo sh



LIVE DEMOLIVE DEMO



$ curl x | sudo sh 

lpie successfully installed 

enable overlay mode with: sudo lpie enable



$ sudo lpie enable 

lpie enabled 

 

$ lpie status 

filesystem mode: rw 

cmdline.txt: lpie enabled



$ sudo reboot 

[...] 

Begin: Running /scripts/local-bottom ... done. 

Begin: Running /scripts/init-bottom ... 

  Success: lpie: file systems ready



$ lpie status 

filesystem mode: overlayfs 

cmdline.txt: lpie enabled



$ mount 

/dev/mmcblk0p2 on /mnt/lpie/ro type ext4 

    (ro,relatime,data=ordered) 

tmpfs on /mnt/lpie/rw type tmpfs (rw,relatime) 

overlay on / type overlay (rw,relatime, 

    lowerdir=/mnt/lpie/ro, 

    upperdir=/mnt/lpie/rw/upper, 

    workdir=/mnt/lpie/rw/work) 

/dev/mmcblk0p1 on /boot type vfat (ro,relatime,fmask=0022, 

    dmask=0022,codepage=437,iocharset=ascii, 

    shortname=mixed,errors=remount-ro)



$ df -h 

Filesystem      Size  Used Avail Use% Mounted on 

udev            456M     0  456M   0% /dev 

tmpfs            93M  2.7M   91M   3% /run 

/dev/mmcblk0p2   30G  1.1G   27G   4% /mnt/lpie/ro 

tmpfs           464M  2.3M  462M   1% /mnt/lpie/rw 

overlay         464M  2.3M  462M   1% / 

tmpfs           464M     0  464M   0% /dev/shm 

tmpfs           5.0M  4.0K  5.0M   1% /run/lock 

tmpfs           464M     0  464M   0% /sys/fs/cgroup 

/dev/mmcblk0p1   44M   29M   15M  67% /boot 

tmpfs            93M     0   93M   0% /run/user/1000



$ echo hello world > hello.txt 

$ cat hello.txt  

hello world 

$ sudo reboot 

[...] 

$ cat hello.txt 

cat: hello.txt: No such file or directory



$ sudo lpie reboot-rw 

[...] 

$ df -h 

Filesystem      Size  Used Avail Use% Mounted on 

udev            456M     0  456M   0% /dev 

tmpfs            93M  1.5M   92M   2% /run 

/dev/mmcblk0p2   30G  1.1G   27G   4% / 

[...] 

/dev/mmcblk0p1   44M   29M   15M  67% /boot 

tmpfs            93M     0   93M   0% /run/user/1000



AUSBLICKAUSBLICK



Verschwendeter Speicherplatz

Filesystem      Size  Used Avail Use% Mounted on 

udev            456M     0  456M   0% /dev 

tmpfs            93M  2.7M   91M   3% /run 

/dev/mmcblk0p2   30G  1.1G   27G   4% /mnt/lpie/ro 

tmpfs           464M  2.3M  462M   1% /mnt/lpie/rw 

overlay         464M  2.3M  462M   1% / 

tmpfs           464M     0  464M   0% /dev/shm 

tmpfs           5.0M  4.0K  5.0M   1% /run/lock 

tmpfs           464M     0  464M   0% /sys/fs/cgroup 

/dev/mmcblk0p1   44M   29M   15M  67% /boot 

tmpfs            93M     0   93M   0% /run/user/1000



SD-Karte benutzen 

boot
/boot

FAT32 [ro]

rootfs
/ro

ext4 [ro]

SD-Karte

data
/rw

ext4 [rw]

/
OverlayFS [rw]
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https://github.com/Phaeilo/layerpie

https://twitter.com/oilheap
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