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A—HFA Y DOBEZEBN

» FreeBSD A7 F—L X2\, YJ—=XT>I =7 (2006-)
» FreeBSD Foundation % (2008-)

> ZDMDXBSD /A=Y —ABEDZEEFHNSZ WS

» RRIEXRFENIZ(2009-)
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AVARN=ILUEKD

> SO A=V ZE>TETEHT S
> A a1 —ZRFRFER

> 18T
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IR

>» TARATLAT TN
» J\—T7 03> RXEF—L (MBR, GPT, ..)
» 7714 AT L (UFS, ZFS, ...)

>» AT g V&R
» MAC (F&f77 7 X HE) ZRE
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IR

» UFS Z{£>

» MBR or GPT (C9 %, 2TZ8BA7c 5GPT,

» TLRIMEIXgmirror CHERT %

» ZFS Root ZfE5
» GPTIC9 %

> UEFIDIZEIFGPT U AMEZ 7R,

(FEEENFFATDOEFIN—7T 4« a3 >V & ES OHEE
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IR

» UFS + gmirror

» UFSTOERDE X, TRUENERTES
- BRNSDEEEICHDLHND I L

» ZFS Root
> 64-bitTAE N+ ICHNIFERICKES
> YATLEERDAF YT 3y NHEIND
— O—=JLINy T, Ny o7 v IHhEE
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UFS + gmirror

» GEOM_MIRROR & & ?
» /dev/da0 + /dev/dal — /dev/mirror/gmO
> LU YENTT—INERIND
> FHAAAE T ROE Y, EZAAIE2ME

> ED 75

» gmirror label gm0 da0 dal
> gmODEEDIEE R TRH TR L
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UFS + gmirror

» da0, dal D\t r ¥
ICgMODERENE A
ENnsd

> H—RILHGEENRFIC
RREZ®RE UL T/dev/

/dev/mirror/ mirror/gmOh 4 2. %

/dev/da0 /dev/dai gmo

» gmO (X 175712 lF

INE WY

LABEL LABEL
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UFS + gmirror

» [HRE  da0 BETEIWTWBS I AT AL
dalZEMLTgmMOICT BT ?
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UFS + gmirror

> B8 : da0 BETEIWTWBE VAT AIC
dalZEMLTgmMOICT BT ?

> dalBARTgmOZESD (TNILZDIFHB)

» da0DARZgMOIC IE— (dump & restore)
» gMODHDERTE T 71 ILagmOICEEIRZ

» gmOTHCE)
» da0 Z= gmO ITEMT D (TNILZEDITB)
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UFS + gmirror
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UFS + gmirror

Qgm0 TR H

/dev/da0

/dev/dai

/dev/mirror/
gm0

B T T ——

LABEL

LABEL

@da0lT T N JLEBI Tgm0O—daOA D8 RIANIEFR A
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» ZFS Root & &

/FS Root

?

> T7 ANV AT LAERZZFSICT B

% zfs list

NAME USED
zroot 389M
zroot/ROOT 382M
zroot/ROOT/default 452K
zroot/tmp 4.73M
zroot/usr 384K
zroot/usr/home 96K
zroot/usr/ports 96K
zroot/usr/src 96K
zroot/var 824K
zroot/var/audit 96K
zroot/var/crash 96K
zroot/var/log 148K
zroot/var/mail 100K
zroot/var/tmp 96K
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AVAIL

16.
16.
16.
.9G
16.
16.
16.
16.
16.
16.
l6.
16.
16.
16.

16

9G
9G
9G

9G
9G
9G
9G
9G
9G
9G
9G
9G
9G

REFER
96K
96K

381M
4.73M
96K
96K
96K
96K
96K
96K
96K
148K
100K
96K

MOUNTPOINT
/zroot
none

/

/tmp

/usr
/usr/home
/usr/ports
/usr/src
/var
/var/audit
/var/crash
/var/log
/var/mail
/var/tmp
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/FS Root

» ZFS Root & & ?
>» J7AI AT LAERZZFSICT S
» TT.ORMSIFA VA= THEICTES
> IRTLABEKRDAF YT 3y hP
O—)L/Cy I DG E
» BEs (Boot Environments) HhMEF]
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Boot Environments

> zpoolild., EERAT—F v MHYMEERIEE
% zpool get bootfs <pool>

% zpool get bootfs zroot
NAME PROPERTY VALUE SOURCE
zroot bootfs zroot/ROOT/default 1local

>» 1 AN—TTCANS &
I—8T7 7A4IL AT L = zroot/ROOT/default

> OBV 7MLV AT L% BE EHESR
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Boot Environments

> bootfs ZEZTMA B EEBFHZEZX DI ENTIEE
» HEEED XYY 7 KD sysutils/beadm (8 %

> BRI IS
» 7Yy 7T L—NR
FTUWBEZE>TE#H L. BEZUIDEZ S

> RTAY BBt »Z DR &
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Boot Environments

% zfs list

NAME USED AVAIL REFER MOUNTPOINT
zroot 389M 16.9G 96K /zroot
zroot/ROOT 382M 16.9G 96K none
zroot/ROOT/default 452K 16.9G 381M /
zroot/tmp 4.73M 16.9G 4.73M /tmp
zroot/usr 384K 16.9G 96K /usr
zroot/usr/home 96K 16.9G 96K /usr/home
zroot/usr/ports 96K 16.9G 96K /usr/ports
zroot/usr/src 96K 16.9G 96K /usr/src
zroot/var 824K 16.9G 96K /var
zroot/var/audit 96K 16.9G 96K /var/audit
zroot/var/crash 96K 16.9G 96K /var/crash
zroot/var/log 148K 16.9G 148K /var/log
zroot/var/mail 100K 16.9G 100K /var/mail
zroot/var/tmp 96K 16.9G 96K /var/tmp
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beadm create

% beadm create -e default newbe
Created successfully
% zfs list -t snapshot,filesystem

NAME USED AVAIL REFER MOUNTPOINT

zroot 389M 16.9G 96K /zroot

zroot/ROOT 382M 16.9G 96K none
zroot/ROOT/default 452K 16.9G 381M /
zroot/ROOT/default@2017-04-29-02:39:38 124K - 381M -
zroot/ROOT/newbe 8K 16.9G 381M /

zroot/tmp 4.73M 16.9G 4.73M /tmp

zroot/usr 384K 16.9G 96K /usr

zroot/usr/home 96K 16.9G 96K /usr/home
zroot/usr/ports 96K 16.9G 96K /usr/ports
zroot/usr/src 96K 16.9G 96K /usr/src

zroot/var 824K 16.9G 96K /var

zroot/var/audit 96K 16.9 96K /var/audit
zroot/var/crash r/cr

oot /var /109 é@fatulétc Dk Faos) ¥ 3 v N %
zroot/var/mail 100K 16.9G 100K /var/mail
zroot/var/tmp 96K 16.9G 96K /var/tmp

V> Cnewbe C clone
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beadm list

% beadm list

BE Active Mountpoint Space Created
default NR / 382.0M 2017-04-28 19:22
newbe - 132.0K 2017-04-29 02:39

\ N\

BEUZI\ NL%TI— 77—’(7
REIEEFIC T T0 7
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beadm mount

# beadm mount newbe /mnt

Mounted successfully on '/mnt'

# mount

zroot/ROOT/default on / (zfs, local, noatime, nfsvdacls)

devfs on /dev (devfs, local, multilabel)

zroot/tmp on /tmp (zfs, local, noatime, nosuid, nfsvidacls)

zroot/usr/home on /usr/home (zfs, local, noatime, nfsvdacls)
zroot/usr/ports on /usr/ports (zfs, local, noatime, nosuid, nfsvéacls)
zroot/usr/src on /usr/src (zfs, local, noatime, nfsvidacls)

zroot/var/audit on /var/audit (zfs, local, noatime, noexec, nosuid, nfsvédac
zroot/var/crash on /var/crash (zfs, local, noatime, noexec, nosuid, nfsvédac
zroot/var/log on /var/log (zfs, local, noatime, noexec, nosuid, nfsvéacls)
zroot/var/mail on /var/mail (zfs, local, nfsv4acls)

zroot/var/tmp on /var/tmp (zfs, local, noatime, nosuid, nfsvidacls)

zroot on /zroot (zfs, local, noatime, nfsvdacls)

zroot/ROOT/newbe on /mnt (zfs, local, noatime, nfsvé4acls)

NoVvhkand (NE/defaut&ER D)
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B9 B

# jail -c path=/mnt command=/bin/tcsh
root@:/ #

(2 ZTHEHEE)
jail X > K¢ /mnt [Cchroot U
Z I CEIFER EZI1T D,
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beadm activate

# beadm activate newbe <« BEO)_I:JJ D ;%QZ

Attempt to unmount boot environment 'newbe' mounted at '/mnt'
Gracefully unmounted boot environment 'newbe' from '/mnt' mount point

Activated successfully Y —_—
R 1Y newbe (C1ZE)

# beadm list

BE Active Mountpoint Space Created
default N / 308.0K 2017-04-28 19:22
newbe R - 382.1M 2017-04-29 02:39

# t-eboot < E @Ejj

# beadm list

BE Active Mountpoint Space Created
default - - 388.0K 2017-04-28 19:22
newbe NR / 382.1M 2017-04-29 02:39
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A\

BE & A —

elcome to FreeBSD

Boot Multi User [Enterl
Boot Single User

Escape to loader prompt
Reboot

Options:

5. Kernel: default~ (1 of 2)
6. Configure Boot Options...

7. Select Boot Environment...
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elcome to FreeBSD

1. Active:
2. bootfs: zfs:zroot ROOT/newbe

3. Page: 1 of 1

Boot Environments:
4. newbe

|

6. default
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Boot Environments

» beadmld. snapshotfERL. clonefERk.
bootfs ESMI ZHEICITOY—I

» [ERE : bootfs ZEEMATHLEITRHRS
FEHTHTIFS?
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Boot Environments

> beadmid. snapshotfEmk. clonefERk.
bootfs ESMI ZHEICITTOV—I

» [ERE : bootfs ZEEMATHLEITRHRS

FEHTHTIFS?
> ZZ T WBABWBREELIWDHDDT
beadmfEWE U & 5

5l : zfs clone L 7zBFIC/entropy [dESINRE?
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Boot Environments

> XE&H
» BE = BIFB7—% v b
> zpool L NJLTldbootfs 7O /NF 1 TFEIR
» beadmTsnapshoticloneb & $H TEIEMEE
» YEB U 7cBEldmount + jail/chroot UL T#fE
g % & fEF
» BEO—FFIRYIDEZ (FO—5—H 5 H Ak

» )Ny O 7w FIdBSEICzfs send.
) Z N7 dzfs recvUTBEYI D & %
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» UFS + gmirror
> ZFS Root

/11

» ZFS Root FSNZRER S, FE550AN
A IS LY
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» FreeBSD7—27 > 3 v~ (IZIZB—I0)
» R[EE5819H
> RRODIRER. BEERWLESROESLE | IFERFEOD
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