?? 4. ZFS ?7?7?7? (ZFS Datasets)
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OO0 M M (Viewing Datasets)
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$ zfs list

NAME USED
mypool 420M
mypool/R0O0T 418M
mypool/R00T/default 418M

AVAIL
17.9G
17.9G
17.9G

REFER MOUNTPOINT
96K none
96K none

418M /
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$ zfs list mypool/lamb
NAME USED AVAIL REFER MOUNTPOINT
mypool/lamb 192K 17.9G 96K /lamb
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$ zfs list -t snapshot
NAME USED AVAIL REFER MOUNTPOINT
zroot/var/log/db@backup 0 - 10.0G
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$ mount | grep lamb

mypool/lamb on /lamb (zfs, local, noatime, nfsvdacls)
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$ zfs create mypool/lamb/baby
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$ zfs create -V 4G mypool/avolume
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$ zfs list mypool/avolume
NAME USED AVAIL REFER MOUNTPOINT
ypool/avolume 4.13G 17.9G 64K
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zfs list

. 4GB zvol[] 4.13GB[]
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?2?7?7?7? ?? ?? (Renaming Datasets)
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$ zfs rename db/production db/old

$ zfs rename db/testing db/production
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ZFS ?7? (ZFS Properties)
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$ zfs get compression mypool/lamb

NAME PROPERTY

mypool/lamb compression

NAME [T1T] o oOoo oo O
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VALUE SOURCE

1z4 inherited from mypool

[ 00 0 0o

, PROPERTY[] [0l OO [OII0

. VALUE[]

ZFS[] I (111 an o

0 g 01

(LI

g .M Oon o Ol

0 og Mo 0o OImIm

/0 M "M om0

m g oo o0 @ oOofg OIm L1
g oo o Mo oo ofg oo o

o 0o 0Img 0o

[ [0 [ [T

$ zfs get all mypool/
NAME PROPERTY
mypool/lamb type

mypool/lamb creation
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$ zfs get quota,reservation zroot/home

NAME PROPERTY
zroot/home quota

zroot/home reservati
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VALUE SOURCE
none local
none default
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zroot

zroot/ROOT
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?7? ?? (Changing Properties)

zfs set [[11] (I M m .0 m 0O (I .10
compression [[[] off] [II10[J

$ zfs set compression=off mypool/lamb/baby
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$ zfs get compression mypool/lamb/baby

NAME PROPERTY VALUE SOURCE

mypool/lamb/baby compression off local
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readonly
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setuid

M [II0 setuid [TT1T] 1110 111 . passwd(1), login(1) [J [I] setuid
1110 10 setuid[ll] OO0 .,/home[] /tmp [ IO setuid [TT11J 11
o M O - [II1] Un 0In (0 Il (111 setuid [TT1T] 10
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(11T}

ZFS[] setuid [IT] setuid [TT] 1110 .on[I] [II0J [TI111] setuid[] [TIIL . off
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?7?7? ?? ?? (User-Defined Properties)
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$ zfs set com.allanjude:backup ignore=on mypool/lamb
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$ zfs get -r compression mypool/lamb

NAME PROPERTY VALUE SOURCE

mypool/lamb compression 1z4 inherited from mypool

mypool/lamb/baby compression off local
M M 0O .00 OO0 OO mypool/lambll M OO 0 OO0 OO al
M oo Moo 0o M M oo 00 OOo 000 000 Ood oOd
(110 (11 :
zfs inherit [I11] M 0o oOod 0O 0o

$ zfs inherit compression mypool/lamb/baby

$ zfs get -r compression mypool/lamb

NAME PROPERTY VALUE SOURCE

mypool/lamb compression 1z4  inherited from mypool

mypool/lamb/baby compression 1z4  inherited from mypool
M [ (11T compression []] (11T , I (TTI1] compression [[]]

[IT10
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$ zfs set compression=gzip-9 mypool/lamb

$ zfs get -r compression mypool/lamb



NAME PROPERTY VALUE SOURCE
mypool/lamb compression gzip-9 local

mypool/lamb/baby compression gzip-9 inherited from mypool/lamb

M0 OO0 OO0 2 gzip-900 OO (ITTIT] M [OIII (1 [OIId
?? ? ?? ?? (Inheritance and Renaming)
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$ zfs create mypool/second
$ zfs get compress mypool/second
NAME PROPERTY VALUE SOURCE

mypool/second compression 1z4 inherited from mypool

baby [TIT1T] gzip-9 Il 11N .0 00  mypool/lamb[1] [ITIT1T] [0 babyl]
second] [I1T] (11 o g 0o Ooo 0o

$ zfs rename mypool/lamb/baby mypool/second/baby

$ zfs get -r compression mypool/second

NAME PROPERTY VALUE SOURCE

mypool/second compression 1z4 inherited from mypool

mypool/second/baby compression 1z4 inherited from mypool
M M 00 00 M oo Ood 0O 0Omo M 00 O 0 M M
an  [OIId

oo M 0o 0o 0 o o oo 0o M M g Mo [LIT]
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?? ?? (Removing Properties)
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$ zfs inherit com.allanjude:backup _ignore mypool/lamb

M 0l [T (o Od O (111




[T 0 [ [ g I (1110 uan M oo Od
(11T M [ O] zfs inherit [I1]  [1111J

$ zfs inherit -r compression mypool
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ZES ?7?7?7?7? ?7?7?7?? (Mounting ZFS Filesystems)

M O DMD 0@ .00 OO0 /etc/fstabl] I 00 [0 OO
CD-ROM[III M M W OO LZFSO M0 M M [0 OO0 [T

0m Mo oo  Od

0 ZFS 111111 11 11 [111] mountpoint [[T] (111 .0 mountpoint[]
[0 mountpoint] [I1T] L OO0 0Imd M M , OI g oOon O
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$ zfs get mountpoint zroot/usr/home
NAME PROPERTY VALUE SOURCE

zroot/usr/home mountpoint /usr/home inherited from zroot/usr

[T (ITIT] /usr/homel] [IIT11] - (IITIT] 10 10 00 0o
10 0 1o

[I1 FreeBSD [IT] 111 zroot [1T] 11 11 111 M 11 .zroot [11 (11T 0
(I 1 M .M O 00 00 mMOom .M m asrgn MM
zrootl] [ OO OO M OO OO g 0o OIIm

[0 I M 000 mM M 0mId M 0O 000 oo @ Oom . dodl
00 M OO /db0d O 0 00 [ M o00m ofg og 0o
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(1T mountpoint T[]  [I11] (T 00 OO0 2o M M Ono
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11111 00 nonedll OO NI M MO O 000 OO0 M
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(M [II (1111 ZFS 11111 g 1o I I . canmount [[]]
(I g 0D 0OI . canmount(] yes[] [II]] g .00 -ad OII
zfs mount -a[] [II[J 1111 111 . etc/rc.confl]] ZFS[] [IIIL FreeBSD[]
(MO0 [0 zfs mount -a[] [TTITJ

canmount [J]] noauto] (IT] [ , I (1111 00 000 OO0 0O
oo .00 0O 2 OImd 00 0 0OIIm 1 011 (0 ,zfs mount -a
T 1T zfs unmount -a[] (IT] [T I
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[LI1T] apo 000 O0 0o Ooo [LIT]

[0 00 OO canmount[I[] [TI1] {1

canmount [I[] [I10] (1111 (1T (f [ [IT1T] arm . I
[ITITTT] [I111 (LTIIT] (LTIIT] (1111 g [0 (11T [T

ZFS1 OO0 M 0o 00 M o o og og 0o M m famd
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$ zfs mount

zroot/R0O0T/default /

zroot/tmp /tmp
zroot/usr/home /usr/home
zroot/usr/ports /usr/ports z
root/usr/src /usr/src

asr(ll M 00 OO0 0O0 OO0 /sl Ofg oo O (1 R N R N

zfs list]] 11111 11 usr] I OO0 OO OO [OI1o [0  zroot/usr] []
o I o 1o canmount [T]] [ [OII0

$ zfs list -o name,canmount,mountpoint -r zroot/usr

NAME CANMOUNT MOUNTPOINT
zroot/usr off /usr
zroot/usr/home on  /usr/home
zroot/usr/ports on /usr/ports
zroot/usr/src on /usr/src

canmount] offil] [1I1] zroot/usr [11] 10 [IIId 111 . usr/bin[] [111I
fusrflocal]l MO 0O s OO0 M OO0 2O [OOO0040 ani .usr/srcl M M M
o [0In (M0 [ o 0 0mIno (TI11]

(LTTIT] (M O (11 [II1T] . /var II111] o m 0O 0 0o
??7? 27?7 ?27?7? ?? 27 7?77?77 (Multiple Datasets with the Same Mount Point)

canmount(] off]] [IIT] oo 0o M 0o M O ao o0 oo .
canmount] off] [IIT] 0m oo 0o 0o M 000 0Oo O 0 [
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FreeBSD[ [[J [T [0 [ zroot I OO IO .0 OO Mo mM 0o
[LIT] arm O

0D 00 0o 0O 0o mountpoint[] [TT11 [ OO ,zroot[D /0 O
0 [0  canmount] off] I 0 0D .00 [0 0O OO M 0 0O

mountpoint] [ [0 .00 00 00 OO O O OO0 o M OO
(1]

0 m [ omm 0 [ /opt[IIIN an 0o O a0 I 0 00
(L1111 (11 (1 o og 0o M 000 .0 O (I [
am -0 0ofd 0o (11 [IIT] oo 0o Od

$ zfs create db/programs # zfs create db/data

M 0 0 O [0 /opth OO0 OO [OIM arm 0 0o 00

$ zfs set canmount=off db/programs

$ zfs set mountpoint=/opt db/programs

[LI110 o  0Oo M M 0OOm - 0

$ zfs set readonly=on db/programs

db/data [TTITT111] (LTIT] ug 0 O exec [] setuid[] [ITIT] a0 O
(L1111 (11 m g

zfs set canmount=off db/data
zfs set mountpoint=/opt db/data
zfs set setuid=off db/data

RS2 ° 2 N ° 2

zfs set exec=off db/data

0 M [ (IO . db/programs [I1111] m o oo M Od
00 IO .db/data(dl OO [0 OO o mM 0Oo 0mIm

HH

zfs create db/programs/bin
zfs create db/programs/sbin

zfs create db/data/test

©+r B H A

zfs create db/data/production

[0 /opt( [IIIT] 201 IO 20,0 40 OO (11T} arm . I
(10 0 [T (1] (II11T] a0 M oo oo M M 0 0Im g0
o ong 00 om .0 [0 [0 111 (11 g 0 I M




00 setuid[ID IO I - 010 (111 i 0 O un o, ad
(L] (LLITT] (0 [T (11T L0 [T M M oo mM m
[ITIIT] [ [

?27?7? ??7?7? ?? ? (Pools without Mount Points)

(M O M 0od 0 0g 00 00 M M I
$ zfs set mountpoint=none mypool

0m 00 O amn .o oo o o M M o og oo o
0 .00 FreeBSD [ [IT osg M 01md [T11

$ zfs set mountpoint=/someplace mypool/lamb

g [ [ (11 (M I (1111
P77 ?2? 27?7 27?7?2277 ???? (Manually Mounting and Unmounting Filesystems)

(111 11 [TTT] zfs mount[] [I11T] M0 [II0 .0 I canmount
0 noautoll] 11 [OIIM M OIn I11m

$ zfs mount mypool/usr/src
(I 0 M [ M oo oI zfs unmount[] 1111

$ zfs unmount mypool/second

$ zfs mount -o mountpoint=/mnt mypool/lamb

000 OO0 mountpoint]] [T (o I [I11D am 0 o . O
oo 0o 0o M 0o OO0 omm a0 o

ZFS ? [etc/fstab (ZFS and /etc/fstab)

([0 [ /etc/fstabl] ZFS 110 00 00 M M 00 [0OOm 00 0O 00O
00 OO mountpoint [I]] /egacy[] [IIT] 00 I o [

$ zfs set mountpoint=legacy mypool/second

M mount(8) 11T 0 I (11 0 I



$ mount -t zfs mypool/second /tmp/second

10 /etc/fstab[] ZFS [TI111J a0 M 01 [0 I o M o
(1110 0 zfsO 110 .00 M OO0 OO  noatime, noexec, readonly [I] ro,
nosuid] 001 [0 IO . (OIID0 atime, exec, rw, suid] [ 00 OO M OO

ZFS[] 1111 ). 00 OO0 0OmIno fsck 111 [ [0 /tmpd 0111
scratch/junk nosuid] [T11T] /etc/fstab [I111]

scratch/junk /tmp nosuid 2 0

a0 Il oo M ZrsaOf I 0 [OIm .00 leto/fstabl [0 [M M
o0 ofg 0O 0

ZFS ?? ?? (Tweaking ZFS Volumes)

Zvol] M [T [0 I [ 10 [LIT] (0 I o .00 Od
am o0 oo oo og oo op o 0 0o

?7? ?? (Space Reservations)

zvol] volsize [IT] [0 OO OO0 OO . 111 (o OIo M OO0 0o

(0 [ (0 I (60 II0 M 00 oOo 00 @ OI oo ).
volsize[] [11TJ 00 [0 . volsize[] volblocksize [T]] [1I1] 00 0 OO oo [
0 [

oo M oo M M oo m oo Od O (111 (0 [ o [0
oo o0omno .00 oo M M M oo Ood 0. OO0 oOo oO00od o

oo [0 OO0 01 M OO0 O (111 0 0 0 I

Zvolll 0 110 (thin provisioning)[111] (0 OO [ (sparse volumes)] IIIQ .11
o 0o M OIo M [0 . 111 o 00 O (1111 a0 0O
(M0 [0 0m oo oo 000 Mo Mo 0o OO 1o 5TB [IT]
0o 1TBOO0 M 10 OO 0O OIO SO0 M 0Im M 0,00 oOd O
(11T g OII 11

oo oo oo oo o o MO o M 0o 0o M 0 0d '
o 'dfj M 0o 0 0

zfs create -V[II] -s[] [OIO [ 000 oOofg O O M oo oo
(1111 am o0 oo 00on m M 0

Zvol ?? (Zvol Mode)

FreeBSD[ [111T] (I zvol] geom(4) [11T] 11 111 111 (ITIT]
volmode []T] 0 00 0O 01




0 volmode[] dev] IT] 0 /dev M IO 111 [0 OO0 mMm O™
M O M 0 0o . Im m 0 00 ,RAIDM [@ GEOMIIT
M 000 .00O0 g0 @ 0O0m o 00 0 0mM OOd M OO 0 0Od
nnn

volmode[] nonell] [IIT] 0 ZFSOO IO .o oo oo ofgo oL
0 oo I a0 oo M og oo 0 aIo

volmode[] defaultl] [II1] M MO0 sysctl vfs.zfs.vol.mode[] 1] [I11T] [ 11
[0 zvol [I1] 11 0 IO 0O 1M 10 geom, 2[1]1 dev, 3[I1 none[] TN

a0 I oo o m 0o .00 0o oo 0Opn Om 000 M
0 0 0Id o0 o .zfsrename([] [II] [0 OO zvol(Il M M 0O
[LIT]

ZFS M [0 [O0O  VDEV[OIN (11 [0 Ofg o [LIT] M m 0
(L1111 00 M [ 0 [0 (11 -RAID-Z I M M IO oo O
[ M O QI m oo .0fg ofg MmO oo, O

a0 0 0 {rm [ 1 00 0 o .01 1 M 0 M M
(1T a0 m .0 MO 0o omm (1] 00 M oo M M oo

??? (Checksums)

ZFS0 1T o 0ofn M O 110 (ITIT] 00 M OO0 M M 0 ZFsO
o o4 O oo o oo oo oy o mm ogo o opn o .opg oo

00 00O OIn 00 IO (T111] [0 [I0 on, fletcher2, fletcher4, sha256,
off, noparity[11]

111 on] OpenZFS 1111 11 1110 1111 . 2015[01] 0 110 fletcher4
g M [ an 0 01

(0 [ fletcherd[] 11 OO OO -0 110 (11 o O (i
11 .11 fletcherd] 11111 0 o fletcherd[] 111 0o .00 11 on[T]
(111 (0 M <4FSO M OO0 OIImo (LITTTTT] M M O

off[I I [N M 0o Ooo [Oomm

noparityf] [111] (11T o oo 0o oo g 0o - Ol -0 01
RAID-Z11 [M I O 11 [L1T] M o oI (111 0 o . [
[ITITT] [0 I [I111

0 OO ZFsSO fletcher2 [II11] (I -0 10 M 00 [ (1]
111 (1110 111 . sha256 [T111] fletcher4[1] [1111 11 10 IO
(10 - [II1] M 0o 0o oo

i



(0 [@M (deduplication)] 11 0O sha256 1110 0 [OII0
??7? (Copies)

g ofd 0O

FSO I OO
(I oo o
(11Tl oo M

ZFSO 0O 01O 1 M 00Oo .00 0o Om 1
0 O .copies(I] OO OO OIO M [M ZFsgo OIIm Z
10 O 00 Mo M0 MO (11 , I M
M OO0 OIImd 111 .copies(IT] [0 M OO OO

(1]
N

M 20 M O [L1T] copies]] 3[[] Il [0 .00 OO 6@ OO .00O
o M oo oI dd(1)] M [OIII (1] [L11] (LI (11
[T

(1 oo M M M Ofb OIm 0 OO .copies] 1001 20
(L1111 [ m O g og M 0O arm .ioMB(On [M OO OO
arm -

$ dd if=/dev/random of=/lamb/randoml bs=1m count=10

10+0 records in

10+0 records out

10485760 bytes transferred in 0.144787 secs (72421935 bytes/sec)
$ zfs set copies=2 mypool/lamb

M M 0o 00 000
[LIT] (11 M g M
000 REFER[ )O OO

00 0 0D [0 ZFSJ 00 oo M o mm o .
(a0 I oo0aonm .00 oo oo M @

$ zfs list mypool/lamb
NAME USED AVAIL REFER MOUNTPOINT
mypool/lamb 10.2M 13.7G 10.1M /lamb

o0 0 10MB[ [IIIIT] 0on oo 0o b M
[LI1T] (L1111 00 I 20 IO I [ g oo
a0 I [LIT] [ 00 o

oo M I
[ g Mo

$ dd if=/dev/random of=/lamb/random2 bs=1m count=10
10+0 records in
10+0 records out

10485760 bytes transferred in 0.141795 secs (73950181 bytes/sec)

[ oo o Orr

$ zfs list mypool/lamb
NAME USED AVAIL REFER MOUNTPOINT



mypool/lamb 30.2M 13.7G 30.1M /lamb

0 M oOm 30MBO .0 M OO OO OO 10,0 M 10OMBIMD (M@ 2 2000
Is(1)0 00 M@ M 00 OIm :

$ ls -1 /lamb/random*
-rw-r--r-- 1 root wheel 10485760 Apr 6 15:27 /lamb/randoml
-rw-r--r-- 1 root wheel 10485760 Apr 6 15:29 /lamb/random?2

o 0ofg I (a0 I 0 [ (I1m [111

0 oo 0o M O (o I (11Tl o g O (11 (L]
[LIT] (0 1o .0 @ 0Omm  VDEV[IIN [LIT] M OO0 (@:00 @M RAID-2)
0 [T 0O 0o M (@)oo mMm M O am .M 0 3@ [Om

(L1111

redundant_metadata [[]] [11[J 00 [ OIIn 00 OIId 0 0 Id
(111 (11 0 oo 01 o [0

redundant_metadata[] a/l(I1] )0 IO ZFSO M [OIID M Om (11
00 OO0 0O 9 2O0I; 00 M 0o OI;o M OO0 OO 0 000

redundant_metadata[] most] 1111 ZFS[ 111 11110 11 11 M 01
(IT1T] SO0 M OId (0 [ (1] o M M 00 oOod O 0o
(111 TTTT] (0 OI0 (o o oIo o 0Im o0 M 0O oo
o oOod oOoo oo o00mo .M 0Imd (1111 o oOod O0 M 0OIo
(o 0 0Io

redundant_metadata[] most] 1111 copies[] 3[11 OIIO 11 11 0 O m m .
ZFS[] 10 (1111 M0 o601 OO0 0 M OO0 M 40 OO0

0 oo [OHMn (0 [T (0 [T o M 0o M O :
[LIT] o g 0o 0OIm [LIT] (0 [ an g o m
(1110 oo m oo oo oo o0 0 00 oo 0o m oo m

o og oOog M 0O 0 M oo M O
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