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Prerequisites and installation
Step 1: Install the package

sudo apt-get install python-software-properties
sudo apt-add-repository ppa:zfs-native/stable
sudo apt-get update

sudo apt-get install ubuntu-zfs

Step 2: Setup the Advanced Replacement Cache limitation

# /etc/modprobe.d/zfs.conf

#

# yes you really DO have to specify zfs_arc_max IN BYTES ONLY!

# 16GB=17179869184, 8GB=8589934592, 4GB=4294967296, 2GB=2147483648,
1GB=1073741824, 500MB=536870912, 250MB=268435456

#

options zfs zfs_arc_max=4294967296

Create a zfs Pool

Create a pool on files
(a) Create a pool on file

I/l step 1: create a image file
dd if=/dev/zero of=mystorage.img count=1024 bs=1M

Il step 2: create a zfs pool on the file
sudo zpool create mypool /mystorage/mystorage.img

check
sudo zpool list



vagrant@nodel:~$ sudo zpool list
NAME SIZE ALLOC FREE CAP DEDUP HEALTH ALTROOT

mypool 1816M 123K 1016M 0% 1.00x ONLINE -

(b) Create a pool on three files

/] step 1: create three image file

dd if=/dev/zero of=mystorage1.img count=1024 bs=1M
dd if=/dev/zero of=mystorage2.img count=1024 bs=1M
dd if=/dev/zero of=mystorage3.img count=1024 bs=1M

/] step 2: create a zfs pool on the file
sudo zpool create mypool /mystorage/mystorage1.img /mystorage/mystorage2.img
/mystorage/mystorage3.img

check

sudo zpool list

vagrant@nodel:~% sudo zpoo ist

NAME SIZE ALLOC FREE CAP DEDUP HEALTH ALTROOT

mypool 2.98G 129K 2.98G 0% 1.00x ONLINE -

Create a pool on disks
(a) dynamic strip

properties
- no redundancy: any disk failure will result in data loss.

- once a disk is added to the zfs pool, the device may not be removed the pool again

command

sudo zpool create -f mypool /dev/sdb /dev/sdc

vagrant@nodel:~5 sudo zpool create -f mypool /dev/sdb /fdev/sdc
vagrant@nodel:~$ sudo zpool list

NAME SIZE ALLOC FREE CAP DEDUP HEALTH ALTROOT
mypool 992G 126K 992G 0% 1.00x ONLINE -

(b) 2 way mirror (RAID-1)

ml m?2



properties
- redundancy 2: two disks failure will result in data loss.
- You can detach a disk from the pool. The data will be available at the another disk

command

sudo zpool create mypool mirror /dev/sdb /dev/sdc

vagrant@nodel:~$ sudo zpool create mypool mirror fdev/sdb /fdev/sdc
vagrant@nodel:~$ sudo zpool list
NAME SIZE ALLOC FREE CAP DEDUP HEALTH ALTROOT
mypool 4960 123K 4960 0% 1.00x ONLINE -
vagrant@nodel:~5 sudo zpool status
pool: mypool
state: ONLINE
scan: none requested
config:

NAME STATE WRITE CKSUM
mypool ONLINE 0 ]
mirror-® ONLINE 3] 3]
sdb ONLINE 3] d]

sdc ONLIMNE §] 4]

errors: No known data errors

(c) 3 way mirror

(edit)
properties
- redundancy 3: three disks failure will result in data loss.
- You can detach a disk from the pool. The data will be available at the another disk

command

sudo zpool create mypool mirror /dev/sdb /dev/sdc /dev/sdd



https://docs.google.com/presentation/d/1kIiHn2rDN26aJ41S7-3GsJvecoe9TgcUCbxJo3qCOR0/edit?usp=sharing
https://docs.google.com/presentation/d/1kIiHn2rDN26aJ41S7-3GsJvecoe9TgcUCbxJo3qCOR0/edit?usp=sharing

vagrant@nodel:~5 sudo zpool create -f mypool mirror /dev/sdb /dev/sdc fdev/sdd
vagrant@nodel:~$ sudo zpool list
NAME SIZE ALLOC FREE CAP DEDUP HEALTH ALTROOT
mypool 49606 124K 49606 0% 1.00x ONLINE -
vagrant@nodel:~5 sudo zpool status
pool: mypool
state: ONLINE
scan: none requested
config:

NAME STATE WRITE CKSUM
mypool ONLINE 0

mirror-® ONLINE

sdb ONLIME

sdc ONLINE

0
0
0
sdd ONLIMNE 0

errors: No known data errors

(d) RAIDZ

raidz1: 2 disks (single parity, RAID-5)
command

sudo zpool create mypool raidz1 /dev/sdb /dev/sdc

vagrant@nodel:~$ sudo zpool create -f mypool raidzl fdev/sdb /fdev/sdc
vagrant@nodel:~$ sudo zpool 1list
NAME SIZE ALLOC FREE CAP DEDUP HEALTH ALTROOT
mypool 992G 182K 992G 0% 1.00x ONLINE -
vagrant@nodel:~$ sudo zpool status
pool: mypool
state: ONLINE
scan: none requested

config:

NAME STATE READ WRITE CKSUM
mypool ONLINE ] ] ]
raidz1-©® ONLINE i) i) i)
sdb ONLINE i) i) i)

sdc ONLINE i) i) i)

errors: No known data errors

raidz2: 3 disks (double parity, RAID-6)
command

sudo zpool create mypool raidz2 /dev/sdb /dev/sdc /dev/sdd




vagrant@nodel:~% sudo zpool create -f mypool raidz2 fdev/sdb /dev/sdc fdev/sdd
vagrant@nodel:~$ sudo zpool 1list
MNAME SIZE ALLOC FREE CAP DEDUP HEALTH ALTROOT
mypool 1.46T 278K 1.46T7 8% 1.80x ONLINE -
vagrant@nodel:~$ sudo zpool status

pool: mypool

state: ONLINE

none requested

NAME STATE WRITE CKSUM
mypool ONLINE e
raidz2-® ONLINE
sdb ONLINE
sdc OMLINE
sdd OMLINE

errors: No known data errors

raidz3: 4 disks (triple parity)
command

sudo zpool create mypool raidz3 /dev/sdb /dev/sdc /dev/sdd /dev/sde

vagrant@nodel:~% sudo zpool create -f mypool raidz3 fdev/sdb fdev/sdc /dev/sdd /[
dev/sde
vagrant@nodel:~5 sudo zpool list
SIZE ALLOC FREE CAP DEDUP HEALTH ALTROOT
1.94T 364K  1.94T7 0% 1.00x ONLINE -
vagrant@nodel:~$ sudo zpool status
pool: mypool
state: ONLINMNE
: none requested

NAME STATE READ WRITE CKSUM
mypool ONLIMNE 0]
raidz3-0 ONLINE
sdb ONLINE
sdc ONLINE
sdd ONLINE
sde ONLINE

errors: Mo known data errors

Turn on the auto-replace feature to mypool
sudo zpool autoreplace=on mypool

Create multiple ZFS filesystems on pool



command

sudo zfs create mypool/fs1
sudo zfs create mypool/fs2

Setup quota & Reservation

sudo zfs set quota=1024m mypool/fs1
sudo zfs set reservation=200m mypool/fs1

vagrant@nodel:-~5 sudo
vagrant@nodel:-~5 sudo
vagrant@nodel:~5 sudo
NAME SIZE ALLOC

zfs create mypool/fsi
zfs create mypool/fs2
zpool list
FREE CAP DEDUP HEALTH

mypool 1.94T 1.32M 1.94T 0% 1.00x ONLINE
Zfs list
AVAIL REFER
488G 32K
4880 30K

488G 30K

vagrant@nodel:-~5 sudo

NAME
mypool
mypoolffsil
mypool/fs2

USED
188K
30K
30K

MOUNTPOINT
/mypool
/mypool/fsl
fmypool/fs2

Set the mount point
default

fs1 => /mypool/fs1

fs2 => /mypool/fs2

set mount point
sudo zfs set mountpoint=/test mypool/fs1

Set the compression

ALTROOT

sudo zfs set compress=on mypool/fs1

check
sudo dd if=/dev/zero of=test.txt count=10 bs=10M
sudo dd if=/dev/zero of=test2.txt count=10 bs=10M




vagrant@nodel: /mypool/fs1/tts 1s

total 102420
root root 4 26 B5:56 .
root root 4 26 B85:52 ..

root root 104857600 26 05:52 test.txt
root root 104857600 26 B5:57 testl.txt
vagrant@nodel: /mypool/fs1/ttsS du
101M -

Create a snapshot

snapshot a file-system
snapshot fs1 to mysnapshot2.

sudo zfs snapshot mypool/fs1@mysnapshot2

vagrant@nodel: /mypool/fs1S sudo zfs snapshot mypool/fsl@mysnapshot2
vagrant@nodel: fmypool/fs1S sudo zfs list -t snapshot

NAME USED AVAIL REFER MOUNTPOINT
mypool/fsl@mysnapshotl 2] - 1.87G -
mypool/fsi@mysnapshot2 ] - 1.07G -

snapshot all file-systems in the pool

sudo zfs snapshot mypool@mysnapshot_all

vagrant@nodel: /mypool/fsl1S sudo zfs snapshot -r mypool@mysnapshot_all
vagrant@nodel: fmypool/fs1$ sudo zfs list -t snapshot

NAME USED AVAIL REFER MOUNTPOINT
mypool@mysnapshot_all B 32K

1.07G

1.87G

mypool/fsi@mysnapshotl 0

mypool/fsi@mysnapshot2 3]

mypool/fsi@mysnapshot_all 0 1.07G
§]

mypool/fsZ2@mysnapshot_all 30K

destroy a snapshot
sudo zfs destroy mypool/fs1@mysnapshot1

rename a snapshot
sudo zfs rename mypool/fs1@mysnapshot1 mypool/fs1@mysnapshot_new1

disk space accounting for zfs snapshot
sudo zfs list -t snapshot -0 space



Rolling back a zfs snapshot

Properties
e To rollback to an earlier snapshot, all intermediate snapshots must be destroyed.

Command

sudo zfs list -t snapshot  // check all snapshot
sudo zfs rollback mypool/fs1@mysnapshot1  // rollback an earlier snapshot

agrant@nodel: /mypool/fs1% sudo zfs list -t snapshot

NAME USED AVAIL REFER MOUNTPOINT
pool@mysnapshot all 0 - 32K

- 1.07G

ypool/fsl@mysnapshot2 - 1.07G

ypool/fsl@mysnapshot_all - 1.07G

ypool/fs2@mysnapshot_all - 30K

agrant@nodel: /fmypool/fs1$ sudo zfs rollback mypool/fsi@mysnapshoti

annot rollback to 'mypool/fsi@mysnapshotl': more recent snapshots exist

se '-r' to force deletion of the following snapshots:

ypool/fsl@mysnapshot2

ypool/fsil@mysnapshot_all

agrant@nodel: /mypool/fs1$ sudo zfs rollback -r mypool/fsi@mysnapshotil

agrant@nodel: /mypool/fs1s 1s

est.txt tt

i}
i}
i}
i}

Create zfs clone
e Like snapshot, the clone function initially consumes no additional diskspace.
e To clone a file system is instantaneous

Command

sudo zfs snapshot mypool/fs1@new_modify # snapshot current file system
sudo zfs clone mypool/fs1@new_modify mypool/fs1-clone  # clone it to fs1-clone

vagrant@nodel: /mypool/fs1$ sudo zfs clone mypool/fsi@new _modify mypool/fsi-clonez
vagrant@nodel: /mypoolffs1% sudo zfs list

NAME USED AVAIL REFER MOUNTPOINT

mypool 1.87G 487G 33K  /mypool

mypool/fsl 1.67G 487G¢ 1.87G [mypool/fsi

mypool/fs1-clone 1K 4876 1.87G [mypool/fsi-clone

mypool/fsl-clone2 1K 4876 1.87G [fmypool/fsl-clone2
30K 487G 30K

Replacing current filesystem with a zfs clone
e Without clone promotion, you cannot destroy an original file system of active clones.



e You can use the zfs promote command to replace an active ZFS file system with a clone
of that file system. This feature enables you to clone and replace file systems so that the
original file system becomes the clone of the specified file system. (ref)

sudo zfs snapshot mypool/fs1@1-ok # snapshot current file system to mypool/1-ok
sudo zfs list # list all file system

# switch the active filesystem to the mypool/fs1@ 1-ok system
sudo zfs promote mypool/fs1@1-ok

Share NFS/SMB (ref: NFS setup)

Command

sudo zfs create -0 mountpoint=/ds -0 sharenfs=on mypool/ds

Next
e htip://www.slideshare.net/relling/zfs-tutorial-lisa-2011
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