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%13 CEPH X &N

REEE-EREN—HFTFI, FII0512 FHHEER, BEMRASE—xHd, ATREMATLL
MAIZRHEANFE RS, ETROFEZEORIEREEN FFHERENRS LKA, fi :

EEER e

CD/DVD ##k
o K
B89 9 BB

RN EBT2EA, EHPH% S NS Red Hat Ceph Storage B EHIBFHE RS X ENIEEERE
&

Ceph HLiZ & 2R, ATHEKX/NM, FHIE Ceph FEERPHNE N REMILE (OSD) EEMHFHIE
D5, Ceph RixFEHMINAEME XD AKX RFMH (RADOS) Hi%#%(RBD), Ceph ik #FI
RADOS Ihgg, 40 :

o [RER

o Sl

o HUE—EM
Ceph Bi% %% A librbd E5 OSD 32 H,
Ceph B & AR EMN (KVM) (J0HREFSBESF(QEMU)) FMETF=HITERY (10 OpenStack) 24

SiERE, BIMKRET libvirt {1 QEMU SLHTEFE S Ceph B &£, B LUEAR—MNMEEERERZ
T Ceph X &M X0 Ceph Hi% &
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5 2 2= CEPH % &

ENEREER, & Ceph WHUZHE MDA EEBIEEME Red Hat Ceph Storage &8f, EAILAOIEE
MEBILZ ARG, URESAHEZER Ceph HLX I & MIHEE,

FoRFH

o —/NIETEjZ1THI Red Hat Ceph Storage 52%,

a HIRR B RATE A e SHEmER.

FRFH

o —/NIETEjZ1THI Red Hat Ceph Storage 52%,

o EFUET REIRL Vi FIAR,

iz
1. {£F rbd help ta 5 ER4FE rbd fe D REFan THIFEIER -
Wik
I rbd help COMMAND SUBCOMMAND
2. 7~ snap list s SHIFEEIER :
I [root@rbd-client ~]# rbd help snap list
2.2. QEHR &M

HEERRZER P ImZE, BRERSEBHFDBIE rbd B9,

N ERAUELIR—E, RETRESEIEE R,

FRFH

o —/NIETEjZ1THI Red Hat Ceph Storage 52%,

o EFURET REIRL VAR,

AR
1. Z0I2 rbd s, HHATLATRE
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Wk

ceph osd pool create POOL_NAME PG_NUM
ceph osd pool application enable POOL _NAME rbd
rbd pool init -p POOL_NAME

Nl

[root@rbd-client ~J# ceph osd pool create poolt
[root@rbd-client ~]# ceph osd pool application enable pooli rbd
[root@rbd-client ~J# rbd pool init -p poold

HeHR
o METMELZIEMER, 1HS I Red Hat Ceph Storage FHE#E R it —=,

2.3. QBB HiR
RIS BT Rz AT, 7E Ceph #EiERBE R H R AR,

SeRFH
o —/NIETEjZ1THI Red Hat Ceph Storage 52%,

o EFUET REIRL VAR,

it =
1. BORIURERR, EHTUTHS -

Wik

I rbd create IMAGE_NAME --size MEGABYTES --pool POOL_NAME
ANl

I [root@rbd-client ~J# rbd create image1 --size 1024 --pool pooli

A AIE—1 % imagel B9 1GB #ifg, ZHEHERFEESRN pooll BB,

rORE G R, BERLEE.

HeiR
o METMELIEMIER, 1HSH Red Hat Ceph Storage 1% #5755 W0 £/ 15 i HER 43 o

2.4, FUH BRI & BR
5UHH % A B
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FRFH

o —/NIETEjZ1THI Red Hat Ceph Storage 52%,

o EFUET REIRL VAR,

AR
1. Z5H rbd SWARERIZE, HHITU TSRS -

% -
RBD Z# AR ETR,

=Pl

I [root@rbd-client ~]# rbd Is
2. BB E L ARBIERIZ A

Wk

I rbd Is POOL_NAME

=Pl

I [root@rbd-client ~J# rbd Is pooli

2.5. R IXEHIRER
FosRHA R EROME R

FRFH

o —NIETEjZ1THI Red Hat Ceph Storage 52%,
o E T BRI A i A PR

it =

N

1. ZEMBRA rbd SRR EHBRORER, I

Wk

Uil
f_\f\\[ i
=
A
2
dp

I rbd --image IMAGE_NAME info
ANl
I [root@rbd-client ~J# rbd --image image1 info

2. MbHBIEGRIGRESR

& 23 CEPH Bk &
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Wik
I rbd --image IMAGE_NAME -p POOL_NAME info
ANl

I [root@rbd-client ~J# rbd --image image1 -p pool1 info

2.6. EHTE L BRIBLABRAN

Ceph RIX&EHBE BRI E. EFRBBBEREIEP LA, ENFRXIMEREAMERHE. EE,
EIEREET -size X ENRATE,

FRFH

o —/NIETEjZ1THI Red Hat Ceph Storage 52%,

o EFUET RBIRI VAR,

iy =
1. HEVAR rbd I8 HNZR4E /N Ceph UL FEHRBIRA KRN -

Wik

I rbd resize --image IMAGE_NAME --size SIZE

ANl

I [root@rbd-client ~J# rbd resize --image image1 --size 1024
2. WEFEMIEINSKLE /N Ceph HiZ RGN KA K/ ¢

Wik

I rbd resize --image POOL_NAME/ IMAGE_NAME --size SIZE

ANl

I [root@rbd-client ~]# rbd resize --image pooli1/imagel --size 1024

2.7. THBRE% & R
T BB 45 B4R

FRFM

o —/NIETEjZ1THI Red Hat Ceph Storage 52%,

o EFUET REIRL VAR,
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it
1. MEKIA rbd St A RRIR 1% &

Wik
I rbd rm IMAGE_NAME
ANl
I [root@rbd-client ~J# rbd rm image1
2. MEFE A RR % &
Wik
I rbd rm IMAGE_NAME -p POOL_NAME
ANl

I [root@rbd-client ~J# rbd rm image1 -p pool1

2.8. FFHRI & iR B O] Uik

RADOS %% (RBD) itk T LA A rbd trash a5 EIOUR UG, thap HIRHAVETLL rbd rm G E
%O

BB EORibfE, TLMEREMORIEHRER. XH BT B ER.

FRFM

o —/NIETEjZ1THI Red Hat Ceph Storage 52%,

o EFUET REIRE VI FIAR,

iz
1 HUTUTREEGGB RO RS :
Wik
I rbd trash mv [POOL_NAME/] IMAGE_NAME
ANl
I [root@rbd-client ~]# rbd trash mv pool1/image1

BHOCTFOREPE, FoR— M5 D,
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A=
NRBEFEREMEIBGET], NITEEERKREFEELSE D,

2. H—AhLFEFHE D B9F5IFRT rbd trash list POOL_NAME, Lty wLnL_IEI’%R%E’J?ﬁﬂﬂUB%
B, LA, BB —FEER —-image-id 28, RTAT rbd info # rbd snap &%, ¥ --image-
id 5 rbd info M SEEFER, EFNIGEHIEREN, FHER rbd snap MEIUEE BRI
BIIRBR,

3. BEMEUREEARHBREEER, HHATLUTRE -
Wk
I rbd trash rm [POOL_NAME/] IMAGE _ID
ZNl

I [root@rbd-client ~J# rbd trash rm pool1/d35ed01706a0

H -
MBS SRR ERE, BRTERKE.

4. $4T rbd trash restore 4 LUK E Hilf -

Wik

I rbd trash restore [POOL_NAME/] IMAGE_ID

ANl

I [root@rbd-client ~J# rbd trash restore pool1/d35ed01706a0
5. MBS HERTE B BB

Wik

I rbd trash purge POOL_NAME

Nl

[root@rbd-client ~]# rbd trash purge pooli
Removing images: 100% complete...done.

2.9. E X Btk BRI E
A SRR St E R BRI,

FRFM

o —/NIETEjZ1THI Red Hat Ceph Storage 52%,

10



it

& T R BRI Ui AR

. BIARINEISERRATRI, ETAT

Wik
I rbd trash purge schedule add --pool POOL_NAME INTERVAL
ANl

I [ceph: root@host01 /J# rbd trash purge schedule add --pool pool1 10m

. BIIHBIRFEERRITRI, AT

Wik
I rbd trash purge schedule Is --pool POOL_NAME
ANl

[ceph: root@host01 /J# rbd trash purge schedule Is --pool pooli
every 10m

. BT BOBCERRITRIBRT, EHIT ¢

Nl

[ceph: root@host01 /J# rbd trash purge schedule status
POOL NAMESPACE SCHEDULE TIME
pooli 2021-08-02 11:50:00

. EMBREISERRTRI, ETAT

Wik
I rbd trash purge schedule remove --pool POOL_NAME INTERVAL
ANl

I [ceph: root@host01 /J# rbd trash purge schedule remove --pool pool1 10m

2.10. J5 B MZ B &TheE

HuZ & 5%k (40 fast-diff. exclusive-lock. object-map = deep-flatten ) £#HEIAE A, ERAUED
FERGGR LS AR LR IRINEE,

& 23 CEPH Bk
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deep flatten ZhEE REEE NI AR LA, MABEEA. E# A deep flatten IEE, &
EREUEHEENERE.

FoRFH

o —/NIETEjZ1THI Red Hat Ceph Storage 52%,

o EFUET RBIRL VAR,

iz

1L MR ERERRER -
Wik
I rbd --image POOL_NAME/IMAGE_NAME info
ANl
I [ceph: root@host01 /J# rbd --image pooli1/image info

2. BRA—1Ih8E -
Wik
I rbd feature enable POOL_NAME/ IMAGE_NAME FEATURE_NAME

a. E7£ pooll i H image1 51&/5 F exclusive-lock HIAE :

Nl

I [ceph: root@host01 /J# rbd feature enable pooli/image1 exclusive-lock

HE
NRFA T fast-diff 71 object-map ZhaE, NIEEXTRIRET :

+ W&

I rbd object-map rebuild POOL_NAME/IMAGE_NAME
3. BA—IE -

Wk

I rbd feature disable POOL _NAME/IMAGE_NAME FEATURE_NAME

a. E7f pooll it FH imagel Hi&kF 2 fast-diff THAE :

Nl

12
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I [ceph: root@host01 /]# rbd feature disable pool1/imagei fast-diff

2.1, [FE AR TTEIE
Ceph Sz LU E X BT TR0 B B R TR IR, XL (038 A ™ AR EAG R RR 41,
BA, BB, AL &L B RADOS Bk % (RBD) BEBSH.

£/ rbd image-meta 0B TR,

FRFM

o —/NIETEjZ1THI Red Hat Ceph Storage 52%,

o EFUET REIRL VAR,

it =
1. REHBITTEERREX

Wik

I rbd image-meta set POOL_NAME/IMAGE_NAME KEY VALUE

ANl

I [ceph: root@host01 /J# rbd image-meta set pooli/image last_update 2021-06-06

A4+ pooll ithrh image1 /&Y last_update ##1% &5 2021-06-06 (.,
2. BE -1 HEME

Wik

I rbd image-meta get POOL_NAME/IMAGE_NAME KEY

ANl

I [ceph: root@host01 /]# rbd image-meta get pool1/imagei last_update

XA RBIEE last_update FEHI(E,
3. BREGPRIARE TTEIE -

Wik

I rbd image-meta list POOL_NAME/ IMAGE_NAME

ANl

I [ceph: root@host01 /]# rbd image-meta list pool1/image1

13
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AFIFIE T pooll itheh imagel KX B TTEIE.
4. JHFRTTEARBEERT -
Wik
I rbd image-meta remove POOL_NAME/IMAGE_NAME KEY
ANl
I [ceph: root@host01 /]# rbd image-meta remove pooli/image1 last_update

ABIM poolt St E) imagel ik HFR last_update F{EXT,
5. BERREHERMN Ceph BBEXHHIXEM RBD HIREREIXE :
Wik
I rbd config image set POOL_NAME/IMAGE_NAME PARAMETER VALUE
ANl
I [ceph: root@host01 /J# rbd config image set pooli1/image1 rbd_cache false

ABIZEF pooll A image1 53R RBD 22717,

HEeKR
o INFTAAFIREECEILIIFIR, 1S Red Hat Ceph Storage Hi% 7 #55 "R £ 1% a7 7 #L 7L TR
ﬁj\o

2.12. 7EL 2 (R F h iR AR
1R LATE A — B R RSt 2 AR 2 RADOS $Ri% % (RBD) Hif&.

LS RES, REGSEHIEEMERKN RICKNEEE, WakiEihS s EIRERIRE &
B, LEBRBRRME, REGRRIEN, BRGGRENEN, BIrGREIRIRPEEIIRE R,

BRI UAERFEGRN REERRETIIER, B, AESS A LERBIHRNFAEES
i, DABAREHERZEGRNE iR s B irEi&.

. o
krbd RZIEER B BT SRR 3T,

FRFM
o (FILATAFERIZRERIE i,
o EFUET RBIRL Vi FIAR,

it =

14
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1. BT BB R IR A B IR AR AT BRSO TR -
Wk
I rbd migration prepare SOURCE_IMAGE TARGET_IMAGE
=E

® SOURCE_IMAGE, #WHEBIMNEGRINET. FH POOL/IMAGE_NAME &=,

® TARGET_IMAGE, HHEHRIEET, HA POOL/IMAGE_NAME &=,
ANl
I [root@rbd-client ~]# rbd migration prepare pool1/imagel pool2/image2
2. JEH BVAEHREVIRTE, 1XN1%ZH prepared :
Wik
I rbd status TARGET_IMAGE
ANl

[root@rbd-client ~J# rbd status pool2/image2

Watchers: none

Migration:
source: pool1/imagel (5e2cba2f62e)
destination: pool2/image2 (5e2ed95ed806)
state: prepared

3. (k) ERFBEIRRGREMEFREEF i,
4. WRBEKEH R B
Wk
I rbd migration execute TARGET_IMAGE
Pl
I [root@rbd-client ~]# rbd migration execute pool2/image2

5. BRIBETMK :

Nl
[root@rbd-client ~J# rbd status pool2/image2
Watchers:
watcher=1.2.3.4:0/3695551461 client.123 cookie=123
Migration:

15
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source: pooli1/imagei (5e2cba2f62e)
destination: pool2/image2 (5e2ed95ed806)
state: executed

6. @it HERREFGRIN BIr R R B HERERIR TR, XtEABIRIRER
Wk
I rbd migration commit TARGET_IMAGE
=Pl
I [root@rbd-client ~]# rbd migration commit pool2/image2
IMRBEHRR - N RSN BHIRER, EEBRREHEETEERGEER --force 1L
=Pl
I [root@rbd-client ~]# rbd migration commit pool2/image2 --force

7. MREEAEFSREEBENCIE ik, EERMBINGRGRENESE M.

2.13.F#%th
IRE LUTER s E #ll RADOS Bk % (RBD) i &

Fl RSP, RERIFSH, REFA.

BF

MR TN NES RBD Hiffk, HFERLIR TR, TIEMEHRE rados cppool 4
&, MR I FIETE rados cppool 5ilR, BB A FrERIEIE R AR T i,

BF

EZTSEMSEAGSN, 1HHAEEXH RBD HEHEHEFRN /0, BIREXETE
M ERIA] K £ T MR,

FRFM
o (ZIEESHINS AR RBD BHKHRBIAEED /0,
o EFUET RBIRL VAR,

it =

rbd export volumes/VOLUME_NAME - | rbd import --image-format 2 -
volumes_new/VOLUME_NAME

16
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Nl

[root@rbd-client ~]# rbd export volumes/volume-3c4c63e3-3208-436f-9585-fee4e2a3de16 - |
rbd import --image-format 2 - volumes_new/volume-3c4c63e3-3208-436f-9585-
fee4e2a3de16

o MRFEFEAFMPNZFAKTH, TLUMD GRS, HEFHIARMIDG, RAEHXEFA
FT AR,

Wk

rbd export volume/ VOLUME_NAME FILE_PATH
rbd import --image-format 2 FILE_PATH volumes_new/VOLUME_NAME

Nl

[root@rbd-client ~]# rbd export volumes/volume-3c4c63e3-3208-436f-9585-fee4e2a3de16
<path of export file>

[root@rbd-client ~]# rbd import --image-format 2 <path> volumes_new/volume-3c4c63e3-
3208-436f-9585-fee4e2a3de16

2.14. RBDMAP IR5%

systemd .5t rbdmap.service 25 7E ceph-common ¥4 &/, rbdmap.service HTifT
rbdmap shell B 7,

eI A B A — 1N si% 4 RBD 42tk B RS F1EXE map RADOS % & (RBD), A< AI LR F 52

17, (BB AGIRES|I S BN RBD iR, FEXNATEE, HARAENSE, "TLLZ map
(AF#E#E) =t unmap (E1%k) RBD ik, HAMRRTEES Y, BAILH /etc/ceph/rbdmap, B {5

%7 RBDMAPFILE FIMEF EREE., BEENXHHNE—TH N TF RBD Hik,

BCE SR AEROT -

IMAGE_SPEC RBD_OPTS

H i IMAGE_SPEC $8%E POOL_NAME / IMAGE_NAME, S{UER IMAGE_NAME, 1EXFIENR

T, POOL_NAME BiLH rbd, RBD_OPTS REZHE|EZ rbd map fpHHILTIAIR, XESHREE

NIEENAESD FHFRIES :

OPT1=VAL1,0PT2=VAL2,...,OPT_N=VAL_N

DS SRR AL H RN TH rbd map i :

i

rbd map POOLNAME/ IMAGE_NAME --OPT1 VAL1 --OPT2 VAL2

, NFEEESHEFHSHILTAE, ATLUERE FRNRFSEMIEERE],

BRINfE, rbd map BRIERFIRFIRIGTE /devirbdX 1%, LR SALL —1 udev FIISR BB —NRIFHH

17
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& symlink, %0 /dev/rbd/POOL_NAME/IMAGE_NAME 56 5EPRBRETRIX &, BRCHIEE S EE,
RUFHIR & B IIE /etc/fstab X EBEXNE B, N RBD #HiR%E /etc/fstab LB, =xiFiE
E noauto =% nofail HEHIET, XEIRAL init RAEIXEEETIE T BRERIZEE,.

HEelR
o BXTREETIMEETIR, 1HS L rbd man page.

2.15. fBidi& rBDMAP AR S5
ZIES| S S XA B ShBR S R 3EE S EUE map #EIE RADOS % % (RBD),

FRFH
o XIHUTHERIT BRI VI FIAR,

o L% ceph-common {4 E.

it =3
1. $TFFF %48 /etc/ceph/rbdmap BCiE ST,

2. 4% RBD BHE SRR BB B oh -
o]

foo/bar1 id=admin,keyring=/etc/ceph/ceph.client.admin.keyring
foo/bar2
id=admin,keyring=/etc/ceph/ceph.client.admin.keyring,options='lock_on_read,queue_depth=10z
4l

3. RENECE XA EN,

4. J5F RBD BRETARSS :

Nl

I [root@client ~]# systemctl enable rbdmap.service

HEwE
o INFETHE RBD RERFSMELHHMER, S Red Hat Ceph Storage 1% 7 155 1Y
rbdmap service B85,
2.16. A WRITE LOG CACHE

1£ Red Hat Ceph Storage &&/h, HFAEAH &(PWL) %&ENET librbd B RBD &/ iR ¥ A/,
BB LO%F,

PWL &FHEABSHFNEELT, EREABEIRER, UWERFESKENE ABLRIH, MRE

FimEiFRERR, WMEARKDHA— K&z BB, ST PWL REERTERAERE
(PMEM) Sk EISHEE (SSD) fEh & FiX &

18
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XF PMEM, ZEERZEAEABR (RWL) #1SSD, &#EF# 7 (SSD), BEI, PWL Z&FX#HE RWL
N SSD &R, FHEINEH,

PWL ZEMNEEMRRRE :
o WMEEFRIHN, PWL ZETLURMESNMRE, SFEHA, SMAERSMNRREK,

o PWL ZfFiRfitis A, BT RBD 7718 X%. RARBD LFEEER, EREFGHNZK
M, TRERIUEEIEIF AR A,

o TEATFIRERER, ZFEH, MERZ /O HMEMRI, FIN, 7 o_depth BIERT PWL
FARMEEHIMRE, BXTFE io_depth, fIiN1/0 KWEEKRT 321, HEBEESRETEELEF

BB,
PMEM S0 H -
e 5RBD%7FAE, PWLEEFERIESFTHEHLE, ERTEERFEHIEEZLAMEELRENER
TFEA,

o RWLRHRMELIR, W FRE /O, EEARENEELR, ERFHRENRIERESEKRSN
‘|‘§>RO

o ERI/OREIEBLKRL inflight /O MIERT, RWLERX LB ELBRENMERE,

SSD ZEFHAMIZ :
o SSDEAMMRE RWL R RE, SSD AN EERRIT, EHMREL PMEM M1E,

2.17. FFAME ANBE%FZRH
U {HEFH Persistent Write Log (PWL) £&72H}, R1Z&EE—LERE,

e PMEM #1SSD WEZSLHAFFAR, PMEM BMEEES., BRI, PMEMIZHET "persist on
write", SSD  "persist on flush or checkpoint”, FELAEHILIThRA A, X HFHE S =T LU ES
&,

o LAPIMENIMHBBEITHMKRAGERL, Ceph RETRMRETE, MIREAT PWL &7, Nk
RERHE. TR Flexible I/0 (fio) Ml A% E num_jobs, MEXEZ MELEHET R
Bifk.

218. FAF AT ABELRF
&A@ 1% 8 Ceph RADOS #i% %5 (RBD) rbd_persistent_cache_mode #[1 rbd_plugins i%77, £
Red Hat Ceph Storage %8 LB ARFAMEABEZF(PWL).

BF

WA A exclusive-lock THEELUE BRFAMBE A B ELE. REEKE exclusive-lock [FF
BENNE B E., WEOIBRERESEIAE A exclusive-locks, F&IFEH rbd create 4 B
rbd_default_features Eci& %15 --image-feature 115 &%, A% exclusive-lock IhAE
B, BB HERA R EE TR .

{5/ ceph config set &84y, EENI EXBRANEABELF LT, £A rbd config pool set 5
rbd config image set fp S7EM SRR LR ERFANE AB &R FED,
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FRFM

o —/NIETEjZ1THI Red Hat Ceph Storage 52%,
o UNT 2By root AV AR,
® J5 M exclusive-lock ZhEE,
o SR 2R AN (PMEM) SKE S (SSD).
e = RBD %1%,
i =

. BEB PWLZ%E :

a. TEEHNY, £ ceph config set 4 :
Wik

ceph config set client rbd_persistent_cache_mode CACHE_MODE
ceph config set client rbd_plugins pwl_cache

£ rwl =X ssd &#t CACHE_MODE,

Nl

[ceph: root@host01 /]# ceph config set client rbd_persistent_cache_mode ssd
[ceph: root@host01 /]# ceph config set client rbd_plugins pwl_cache

b. £, £ rbd config pool set &4 :

Wk

rbd config pool set POOL_NAME rbd_persistent_cache_mode CACHE _MODE
rbd config pool set POOL_NAME rbd_plugins pwl_cache

£ rwl =X ssd &#t CACHE_MODE,

Nl

[ceph: root@host01 /J# rbd config pool set pool1 rbd_persistent_cache_mode ssd
[ceph: root@host01 /J# rbd config pool set pool1 rbd_plugins pwl_cache

c. 1E582), {EF rbd config image set &4 :
Wik

rbd config image set POOL_NAME/IMAGE_NAME rbd_persistent_cache_mode
CACHE_MODE
rbd config image set POOL_NAME/IMAGE_NAME rbd_plugins pwl_cache

£ rwl =X ssd &#t CACHE_MODE,

20
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Nl

[ceph: root@host01 /]# rbd config image set pooli1/image1 rbd_persistent_cache_mode
ssd
[ceph: root@host01 /J# rbd config image set pooli1/imagel rbd_plugins pwl_cache

2. Wk FEENL BHEAREH X EFSE RBD £ :
Wk

rbd_persistent_cache_mode CACHE_MODE

rbd_plugins pwl_cache

rbd_persistent_cache_path /PATH_ TO_CACHE_DIRECTORY“
rbd_persistent_cache_size PERSISTENT_CACHE_SIZE 9

Q rbd_persistent_cache_path - —/MXX R REFEMER rwl X715 B ] (DAX) B9
1B, LUBHRMERE TR,

9 rbd_persistent_cache_size - 8 NMREMNERERD, &NEFEXRNN1GB, &REMK, MHEEHIT,
a. N rwl B iEBEIAH RBD £ :

Nl

rbd_cache false

rbd_persistent_cache_mode rwl

rbd_plugins pwl_cache
rbd_persistent_cache_path /mnt/pmem/cache/
rbd_persistent_cache_size 1073741824

b. 7y ssd #XILEHNSHI RBD 1L :

Nl

rbd_cache false

rbd_persistent_cache_mode ssd

rbd_plugins pwl_cache
rbd_persistent_cache_path /mnt/nvme/cache
rbd_persistent_cache_size 1073741824

HEe KR

o HX{FFH DAX HIIFIE , 6B kernel.org Y Direct Access X,

2.19. R ERAMBEABEREFRE

IR LU & Persistent Write Log (PWL) RERIRS. BRIV E A EN ERA%E, STRYEHEER
i, AMBEABTEEEXH. FERESETEXREENN LB, RENEMSEERINER. &
ZEITFRXAN, HUTH REREER,

FoRFH
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o —NIETEjZ1THI Red Hat Ceph Storage 52%,
o SR B9 root LRIV IR R
o JHM PWL RFIEEIZITHIIE,
iz
o THEPWLZRERE:
Wik
I rbd status POOL NAME/IMAGE NAME

Nl

[ceph: root@host01 /J# rbd status pool1/image1
Watchers:

watcher=10.10.0.102:0/1061883624 client.25496 cookie=140338056493088

Persistent cache state:
host: host02
path: /mnt/nvme0/rbd-pwl.rbd.101e5824ad9a.pool
size: 1 GiB
mode: ssd
stats_timestamp: Mon Apr 18 13:26:32 2022
present: true empty: false clean: false
allocated: 509 MiB
cached: 501 MiB
dirty: 338 MiB
free: 515 MiB
hits_full: 1450 / 61%
hits_partial: 0 / 0%
misses: 924
hit_bytes: 192 MiB / 66%
miss_bytes: 97 MiB

220. BERHABABSGE

ST LUE M rbd S5 EMREEXH, 18TE persistent-cache flush, &M EEEH, RAEBEEHRFA
BEAB®E (PWL) %17, flush s DrRNEEXHZRAEA OSD, MREFHRISN ARFEEN BT, %

FHHMARBERIERE OSD, UEERLIFINEREE, AREEEFEEM.

FRFMH

o —/NIETEjZ1THI Red Hat Ceph Storage 52%,
o E¥EYT BB root P AHIH RIALR,

e EHPWL %1%,

Y=

o FMRPWLZF:

22
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Wk
IrMﬂmmSEMcamemmhPOOLAMMHMMGEAMME
ZNl

I [ceph: root@host01 /]# rbd persistent-cache flush pool1/image1

HEe KR

o METMELIEMER, 15EH Red Hat Ceph Storage 1% #5#5 /4 Discarding persistent
write log cache 343,

221 EFBHABEABESRE
Fln, MNREERNRIERITE, T ag;egw%#Pers.stenthteLog<pWL>egeﬁc {mE LA

rbd persistent-cache invalidate % £ FHRNEF X, ZaDHRIEERENEZFTEE A%
ZIhee, FMPRAMEEFEE (MREHL)

FRFM

o —/NIETEjZ1THI Red Hat Ceph Storage 52%,
o E¥EYT 2B root P AHIUA RIALR,

e EHPWL %1%,

gz
o EFHFPWL%TE:
Wik
I rbd persistent-cache invalidate POOL_NAME/IMAGE_NAME

Nl

I [ceph: root@host01 /J# rbd persistent-cache invalidate pool1/image1

2.22. [FAHEMSTHRELIE CEPH Bk &Rt RE

H Red Hat Ceph Storage 4.1 7F§f, 1E Ceph OSD MBI RAMHER T EBEIEITINEIEZ, LLEZRIZH
T—MRESZE, BATERNGENERM Ceph Bk /& RN R R A R REIE T,

#THY Ceph BIE231Erbd_support 7£/5 AR & 4EEIEIT. rbd S EB M #T1RIE : iotop
iostat.

G

% X LR e B P AT AR B AL 30 BRI R BRI T,
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FRFH
o X} Ceph W27 B9 P 251 17 (AR

it 3
1. ®BREM T rbd_support Ceph Manager & :

Nl
[ceph: root@host01 /]# ceph mgr module Is

{

"always_on_modules": |
"balancer”,
"crash",
"devicehealth",
"orchestrator”,
"pg_autoscaler”,
"progress”,
"rbd_support", <--
"status",
"telemetry",
"volumes"

}
2. ER"iotop"BIEIEIE ¢

=pl

I [user@mon ~]$ rbd perf image iotop

=1
AT LUE R A ETLEXT write ops. read-ops. write-bytes, read-latency # read-
latency FUH TS HERF.

3. ERBHMEH ostat"BFER :

=pl

I [user@mon ~]$ rbd perf image iostat

% s
ta FRIEH AT LLZ JSON 3 XML 8, AEEREMGSITIEITHR.

24



5 3 B HiREHERS

ENFFEEIEA, EILUERRRM AL T RBD ik, BEERER—FHEEFPEBERNR, &
AUETRNHEEERXNABRAERE, EEMAREIERIS, SRR TR, REGRIREEH
FBEE, FUERETARRTRICTE, RRHRE A RBIENRER D E.

' ”
AT, krbd RZERF TR LTS,

FoRFM

o —/NIETEjZ1THI Red Hat Ceph Storage 52%,

3.0 SR SRR AR

BIAERT, FEEMIARE IR0 RBD B SIERILES, FRERITIOHNR L, AT RS
A/HIH (/0) BEEMESE TR, 55, X MERETREREGNIHERBIHRE, RETALL
B RRRTCEE, UMRRRGIQRERIT, ETUES AR EASRERIR, K
BN, BTSRRI IEIRE, NEAXH, HTTP R S3 AR, EAHE
PREHRES, SRIEB RS R AR IR AIETT.

KR EBIRAZ=ANTHE

EETR BT EROUBMNBIRGR, FRETHEEKEEIIRE R NRIKBEENSFARR, NRE
b 2R B IRERFIRIC I Rk, HEIRE B RP RGO EET R, HREREIEIRE%,
mEABIEEPRDGLCEHT REERBRERIAS, ESNEGKT BRIERBINHE R,

PITER IR EAEE, WRAMMERBEGKTMBIEHNREI IR, HEFinEEERRBERHEK
i, EAILLZTIXNF K,

TR  BRALUERG I I REMERZFFIETH. RIEBIMERIRM B IR AR HEEE,
HENF AR TRENMRRE R, FILTHBRRETERE, FMIRERHER,

3.2. 1=

& ET LUE A native 1= 7E Red Hat Ceph Storage & /F IR IKR MR 4 RBD 5%, source-
spec JSON XU T AR TR

Wk

{
"type": "native",
"pool_name": "POOL_NAME",
["'pool_id": "POOL_ID"] (optional, alternative to "POOL_NAME" key)
["pool_namespace": "POOL_NAMESPACE",] (optional)
"image_name": "IMAGE_NAME>",
["image_id": "IMAGE_ID",] (optional, useful if image is in trash)
"snap_name": "SNAP_NAME",
["'snap_id": "SNAP_ID",] (optional, alternative to "SNAP_NAME" key)

}

HER, native AT EIE stream X R, ENEHERTERE Ceph #B1E, BN, BEEMEK
rbd/ns1/image1@snap1 5 A, ®LU#EMA source-spec #1745 :
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Nl

{

"type": "native",
"pool_name": "rbd",
"pool_namespace": "ns1",
"image_name": "image1",
"snap_name": "snap1"

}

Rl LUER qcow BB HE® QEMU copy-on-write(QCOW)Hi% ., BRIZHFF QCOW VI #l v2 1=, R7T
JE%E. INE. &M XEMASBEIEXHERRINEN. ERTLUT gcow A XNBIRHEZ I T RHARIR

Nl

{
"type": "qcow",
"stream": {
"type": "file",
"file_path": "/mnt/image.qcow"
}
}

AT AR raw A8 SRR thick-provisioned [RIATRIX & S, ©=& rbd export —export-format 1
SNAP_SPEC, f&FRILLSY raw A BB IIEM X RHARIR

ANl
{
"type": "raw",
"stream": {
"type": "file",
"file_path": "/mnt/image-head.raw"
b
"snapshots": [
{
"type": "raw",
"name"”: "snap1”,
"stream": {
"type": "file",
"file_path": "/mnt/image-snap1.raw"
}
b

] (optional oldest to newest ordering of snapshots)

}

3% snapshots HUHE AR, BRIR X thick-provisioned raw tRER S H,
3.3.5%

N RARFR
13 R] LA AR ST ST MAR S BT 37 [F] B POSIX SRS A

26



<format unique parameters>
"stream": {
"type": "file",
"file_path": "FILE_PATH"
}
}

Blan, EMALTF /mnt/image.raw B934 5 A raw- # IR 1R, source-spec JSON X2 :

=Pl
{
||typell: "raW",
"stream": {
lltypell: llfilell,
"file_path": "/mnt/image.raw"
}
}
HTTP 7

RELAMER HTTP R MIZF2 HTTP 3% HTTPS web RS 25 As

Wk

{

<format unique parameters>
"stream": {
"type": "hitp",
"url": "URL_PATH"
}
}

5130, EMALTF http://download.ceph.com/image.raw B934/ 5 A raw B R, source-spec

JSON X -
Bl

{
||typell: llranl,
"stream": {
lltypell: llhttp",

"url": "http://download.ceph.com/image.raw"

}
}

S3ik
IREI LA s3 FRMIZIR S3 FZEIE S A

Wk
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{

<format unique parameters>
"stream": {
"type": "s3",
"url": "URL_PATH",
"access_key": "ACCESS _KEY",
"secret_key": "SECRET_KEY"
}
}

f5lan, EMALTF http://s3.ceph.com/bucket/image.raw B4 5 A raw #& IR IR, H source-spec
JSON #Zmin T :

Nl

{
"type": "raw",
"stream": {
"type": "s3",
"url": "http://s3.ceph.com/bucket/image.raw",
"access_key": "NX5QOQKC6BH2IDN8HC7A",
"secret_key": "LnEsgNNgZlpkzauboDcLXLcYaWwLQ3Kop0zAnKIn"

3.4, TR RE

& LAIFEE — Red Hat Ceph Storage 52/ RBD K HE S IR SER T2, rbd migration
prepare 5% 5 rbd create i SIEREMFTERBILT, rbd create 74 1T B kA Al 2R BB
EWHER. MRERBVERMAGRAFERERAFEET, 5B migration_target S8, E4%
SENER 2R, FRAEERRRENE FiREQIELE, NREGSELIMEMERS/ BEER T RS
M im, NESTREERN, TESTREERE, BRI LUERFENGGRERE i,

@ BREFERRGGRERE iR, BRNERFBEM
SeRF M

o —/NIETEjZ1THI Red Hat Ceph Storage 52%,

o BRI A,

o —MREHHE.

it
| EEEEREPAESLNTR

Wk

rbd migration prepare SOURCE_POOL_NAME/SOURCE_IMAGE_NAME
TARGET_POOL_NAME/SOURCE_IMAGE_NAME

28



Nl

[ceph: root@rbd-client /]# rbd migration prepare sourcepooli/sourceimage1
targetpooli/sourceimage1

HE
MRBERBIRGHE :
Wik

rbd migration prepare SOURCE_POOL_NAME/SOURCE_IMAGE_NAME
TARGET_POOL_NAME/NEW_SOURCE_IMAGE_NAME

Nl

[ceph: root@rbd-client /]# rbd migration prepare sourcepooli/sourceimage1
targetpooli/newsourceimage

ERfIF, newsourceimagel 2E & &HNRE R,
2. ERILMERU T R &SI ER T RIS ERE
Wik
I rbd status TARGET _POOL _NAME/SOURCE IMAGE NAME

Nl

[ceph: root@rbd-client /]# rbd status targetpool1/sourceimage1
Watchers: none

Migration:

source: sourcepooli/sourceimagel (adb429cb769a)
destination: targetpool2/testimage1 (add299966c63)

state: prepared

BE
g, [RGB E RBD EUREGH, LABA LA IR,

Nl

[ceph: root@rbd-client /]# rbd info sourceimage1
rbd: error opening image sourceimage: (2) No such file or directory

Nl

[ceph: root@rbd-client /]# rbd trash Is --all sourcepooli
adb429cb769a sourceimage1

3.5 EEHRE AT
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BT LLZ1TH A --import-only B rbd migration prepare %5 £ #1158 — import-only S2Hf5E /895t
2, {¥F --source-spec =X --source-spec-path %L1 B #3181 6n BT S@ T — S £ — Nl a0 e
ViR IREY JSON 4.

FRFM

o —/NIETEjZ1THI Red Hat Ceph Storage 52%,

o QIREFRERF S3 MR,

it =

1. B JSON XX ff :
ZNl

[ceph: root@rbd-client /]# cat testspec.json
{
"type": "raw",
"stream": {
"type": "s3",
"url": "http:10.74.253.18:80/testbucket1/image.raw",
"access_key": "RLJOCP6345BGB38YQXI5",
"secret_key": "oahWRB2ote2rnLy4dojYjDrsvaBADriDDgtSfk60"

}

2. FEENSAERERLRE

Wk

rbd migration prepare --import-only --source-spec-path "JSON_FILE"
TARGET_POOL_NAME

Nl

[ceph: root@rbd-client /]# rbd migration prepare --import-only --source-spec-path
"testspec.json" targetpool1

v p= Y=
rbd migration prepare 5% 5 rbd create f 5 HHRMATA H &1L,

3. AR ENFALREBIRE

Nl

30

[ceph: root@rbd-client /]# rbd status targetpool1/sourceimage1

Watchers: none

Migration:

source: {"stream":
{"access_key":"RLJOCP6345BGB38YQXI5","secret_key":"oahWRB2ote2rnLy4dojYjDrsvaBAD



B 3 & BT

riDDgtStk60","type":"s3","url":"http://10.74.253.18:80/testbucket1/image.raw"},"type":"raw"}
destination: targetpool1/sourceimagei (b13865345e66)
state: prepared

3.6. HUTEER TR T2
HNEERPERER R, EOIUFHRGIMBRERGRE SR BT 5K,

FRFH

it =

— N IETEjZ21TH) Red Hat Ceph Storage 52%,
AN FIE i,
— R,

. PUATEERERS -

Wk
I rbd migration execute TARGET_POOL_NAME/SOURCE_IMAGE_NAME
Nl

[ceph: root@rbd-client /]# rbd migration execute targetpool1/sourceimage1
Image migration: 100% complete...done.

B LIRS deep-copy HHZHI IR 15 -

Wk
I rbd status TARGET_POOL_NAME/SOURCE_IMAGE_NAME
ZNl

[ceph: root@rbd-client /]# rbd status targetpool1/sourceimage1
Watchers: none

Migration:

source: sourcepooli/testimage1 (adb429cb769a)

destination: targetpooli/testimage1 (add299966c63)

state: executed

\

3.7. IR SLA R T2
IRA LIRS T, —HSERSTIRERK, MIBRHEGPINFRAE SRR EHIEI BIrHEgR,

FRFM

o —NIETEjZ1THI Red Hat Ceph Storage 52%,
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it =

ESATS

PRI A
— MR E .

B 3TF, 7E deep-copying TER/E :

I rbd migration commit TARGET_POOL_NAME/SOURCE_IMAGE_NAME
Nl

[ceph: root@rbd-client /]# rbd migration commit targetpool1/sourceimage1
Commit image migration: 100% complete...done.

1R SER TR R ERIR AN B iriiiRz I 0EsEERE, R MR FPRBIRRE

Nl

I [ceph: root@rbd-client /]# rbd trash list --all sourcepooli

3.8. AIESERTER TR
RAI LIRS SER TR 32, P IESERSFR Ak S8 S TS %,

N NHIEHERIR I ERERE, FREPIE,

FRFH

it =

32

— AN IETEiZ21TH) Red Hat Ceph Storage 52%,
AP,
— R R,

ik SERPERS ISR
Wk
I rbd migration abort TARGET_POOL_NAME/SOURCE_IMAGE_NAME

Nl



[ceph: root@rbd-client /]# rbd migration abort targetpool1/sourceimage1
Abort image migration: 100% complete...done.

USATl
LERHERB SRR APIER, BIRGGRESEMPRF MR R IR E N RIaRE&RI VT

Nl

[ceph: root@rbd-client /]# rbd Is sourcepooli
sourceimage1
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348 BRINE

ENFHEEA, ERIRERTINERE RBD HifkE secret B, &AM BIMNEH RBD & infE
RERALEE,

2 3

?% Krbd B 53 3 5 2 5 NS,

Gk

N2
Gk

BT LERAESTE (40 dm-crypt 5t QEMU ) EMN%% RBD #14&.

0

FRFH

o —/NIETEiZ1TH Red Hat Ceph Storage 7 2%,

e root Z AR,

4.1. I

BOIAER TAINE RBD #Hifgk. BRI LARRAL N EF—DEFRINEMS RN RBD Hifk. MNIEBIE™N
BITHEREE RBD Hiffk. METHEFESEMERAMRE, BHEEENRANBEER, URBATR
PINEBHFNGER.

MBERZAZ A REHBEERY, ZBBEARFENFAREFMEE RBD HGiffH. MESRRFEEREE

EMERN, BEEEMEXAMARURRBEREIE. METHREEEE RBD Hikth, BEI2FNERKS
RIFEI R ERINE IR L, XEREMBEHRRNEREHR RN NE/NTFRIBHER KN,

2 3

PRIEEARE (EHT) ML MBEEAR, BNMNBHFEGERTEART EERERBEIH secret
n#E.

Gk

2 3

AL ZAIE A RBD HiEEEM MR TS LSRR, BEEAEMNASBEME
BHiR. f5 A BEINEER RBD K TIENE.

Gk

4.2. N INE;

ZINBERT, FiE RBD APl #i1&AKINEH RBD & —FEXMFINHM RBD Hifk, EAIUESBGMNEER
MBIZERHEARBEIE, RGP EARBEIETRESFEMZERNOZEEXNE, flim, RABIETE
SBEMTHEEITLNNBTEIE. EXSMATINZEHE A/ (1/0) KT IREX IR RBD &
17, WAIEIT TSRS I BN F AR AL O I 25 11 3 32 4E o

NE N ERFEREIEEME BN BT RBIREASOMBEARARBEE MGG, 24T

89 RBD fRA&HIARA |/O #2MNE KRB TR RBD Hilk, XSIERGE 10, MNBEHHAB RBD &/
REEREFH, BEEHRXANLL,
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B 4 F GRS

£ RBD &P HANRG, STENREMNBMESIERNIRE, WA, FERITHFNES
LT3 RBD B A /NIRBESH AP HBEA D HREIE RS A/ NARERHR
Z. ¥4 RBD #5&@5J rbd-nbd 1¥ RBD FRIRMET WL &HT, SBHEHAME,

ERTHFIEGR LT XRREERNIRXKEER AP AR RREBEMHEERKNARE
MHIRBES,

INRINE BRI R IRAREAFAIE L, RIS R PR RBERR, o REBIE I
RIFERENGEEEXERNSE, RNVESMRRBES, MRELM flatten BAFFDZ AN
BN, 2B e R U M BMER R BEER TR L E R AL,

IREAIARIE T IR HGRIISIE, NHRENREREESE N VER, X2EN, a8
RERBYSE PR BHR S E R BAR S X RANFXFTTRIER T, MRIRBE Hl—LLHIERE
5, REFRFEL, MRELEGEIMRFIDZEINEINE, Nz B R & F Ui 8
ERRBIEH T ER LR/ L,

4.3. ZHBE

XFF Linux Zi—BHHIXE (LUKS)1 #1 2, BIBHRTERE LUKS #l4&. dm-crypt sk QEMU 4458
LUKS %@IE‘JL,LEM%B'J RBD g L =22 tHATMER A/ HiH(/0). H4, EalLh@nd HELE
LUKS #iE S #% RBD HI&ES AN T EQIEMNINA LUKS ik,

Bal, RXFERINEITAEAES)128 7 256 INEHE. xts-plain64 B HIZM—ZFRIIMERR,
EFH LUKS &R, EFERUTHRSHEAE RBD 5k :
MEEOE—/ RN passphrase.txt IS FH I ABRILEIE, S LN ERBIERIE,
ZENEETRSE NULL 7/, MRBEEIEURITHSEE, SREHE.
Bk
I rbd encryption format POOL_NAME/LUKS IMAGE luks1|luks2 PASSPHRASE FILE

Nl

I [ceph: root@host01 /]# rbd encryption format pool1/luksimagei luks1 passphrase.bin

-
RAE LRSS luks1 2% luks IIZRH& .

MEBIRIEEM LUKS 113k, FFRES AR RBD BHRIFIAN, AL EERMIINI—1 keylot, keyslot
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SERNAERNINFEEH, FEMNBEEIEERNBEEIEFITRP. BIAMERT, xts-plain64 ERH
AES-256 (HBT#EMNER) MEIAATEAM LUKS TE, BrIRNZERNSMBTNNRILEE, B9
LUE#EF cryptsetup FT B, LUKS Rk KINATBERBFIARRE, *fF LUKS %% 7 136MiB, {BEURTF
=M libcryptsetup hRA, E©BEERZ N 16MiB, NIKEREMRE, MERNXERERS, FH5H
B RA/NMREE—, N, EFERERET SMIB MRA/NNEGR, EVEE SMIB MFFE,
ELUKST R, BR (BR/MNEHT) MEESRAM A 512 F 1, LUKS2 THRANER, FERBEEHN
e, RABRAX/MEBNRAK 4KB, NFERHNEASSBERENIA—BMNEAN, BEEEHmLMAL
RIFH read-modify-write &%, FHEBHE YRR, LERNFTFEANMDETESTEI/O FA,
M — SRR MERE, ZIIEEIETRRIELL LUKS B —Em{# A RBD MNEA# 6 A RBD %,
THRST LUKS BRI, Hi2TUAToes :

Wk

rbd device map -t nbd -0 encryption-format=luks1|luks2,encryption-passphrase-file=passphrase.ixt
POOL_NAME/LUKS _IMAGE

Nl

[ceph: root@host01 /J# rbd device map -t nbd -0 encryption-format=luks1,encryption-passphrase-
file=passphrase.ixt pooli/luksimage1

iy AE
| IRET LLIEFE luks1 2K luks2 INEHE =,

NEEEN, MEBEBIFNE NEIRFERE CPUBER, JeFE2LMFETEM. X F

B 1/0, BRXEET AES-NI, ARERRNINENZ/NMFEER, LUk CPU AR/
BN,

4.4 G REPRINMZEER
LS EEFHNE. SRR ERE SRR NBEDEIEHTING, TS QRN

& rbd encryption format fp SFINEARRMEGREFTE, A€ LUKS2 AR, ErILl0E—
A LUKS2 #& X AI 52 FEFN LUKST- 185 &,

SoREH
e IE7£j21TH Red Hat Ceph Storage B ERE A HL% % (RBD),

o U RBIRZH Ui AR

Pt =
1. Al LUKS2- #& AR

Wk

I rbd create --size SIZE POOL_NAME/LUKS_IMAGE

36



B 4 F GRS

rbd encryption format POOL_NAME/LUKS_IMAGE luks1|luks2 PASSPHRASE FILE
rbd resize --size 50G --encryption-passphrase-file PASSPHRASE _FILE
POOL_NAME/LUKS_IMAGE

Nl

[ceph: root@host01 /]# rbd create --size 50G mypool/myimage

[ceph: root@host01 /J# rbd encryption format mypool/myimage luks2 passphrase.ixt
[ceph: root@host01 /J# rbd resize --size 50G --encryption-passphrase-file passphrase.txt
mypool/myimage

rbd resize S REINESR, LUIMES LUKS2 ik XEXHIFFEH,
. fFF LUKS2- 1N EE (g, CIBREAHERAER AR LUKS2- I TE :
a7

rbd snap create POOL_NAME/IMAGE_NAME@ SNAP_NAME

rbd snap protect POOL_NAME/IMAGE_NAME@ SNAP_NAME

rbd clone POOL_NAME/IMAGE_NAME@ SNAP_NAME POOL_NAME/CLONE_NAME
rbd encryption format POOL_NAME/CLONE_NAME luks1 CLONE_PASSPHRASE_FILE

Nl

[ceph: root@host01 /J# rbd snap create mypool/myimage@snap

[ceph: root@host01 /J# rbd snap protect mypool/myimage@snap

[ceph: root@host01 /J# rbd clone mypool/myimage@snap mypool/myclone

[ceph: root@host01 /J# rbd encryption format mypool/myclone luks1 clone-passphrase.bin

. A LUKS2- BARE, QIR—1BEEMBEEAERK/NE LUKSI- B :
Wk

rbd snap create POOL_NAME/IMAGE_NAME@ SNAP_NAME

rbd snap protect POOL_NAME/IMAGE_NAME@ SNAP_NAME

rbd clone POOL_NAME/IMAGE_NAME@ SNAP_NAME POOL_NAME/ CLONE_NAME
rbd encryption format POOL_NAME/ CLONE_NAME luks1 CLONE_PASSPHRASE_FILE
rbd resize --size SIZE --allow-shrink --encryption-passphrase-file
CLONE_PASSPHRASE_FILE --encryption-passphrase-file PASSPHRASE_FILE
POOL_NAME/ CLONE_NAME

Nl

[ceph: root@host01 /J# rbd snap create mypool/myimage@snap

[ceph: root@host01 /]# rbd snap protect mypool/myimage@snap

[ceph: root@host01 /J# rbd clone mypool/myimage@snap mypool/myclone

[ceph: root@host01 /J# rbd encryption format mypool/myclone luks1 clone-passphrase.bin
[ceph: root@host01 /]# rbd resize --size 50G --allow-shrink --encryption-passphrase-file
clone-passphrase.bin --encryption-passphrase-file passphrase.bin mypool/myclone

T LUKST kil F LUKS2 ik, RTBLKREEH) rbd resize & R4/ SIS SIREUR
CELOEAR SO
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4. R LUKS-1- BRBE5R, QEEABERARANE LUKS2- HEBI5EE :

Wk

rbd resize --size SIZE POOL_NAME/LUKS_IMAGE

rbd snap create POOL_NAME/ IMAGE_NAME@ SNAP_NAME

rbd snap protect POOL_NAME/IMAGE_NAME@ SNAP_NAME

rbd clone POOL_NAME/IMAGE_NAME@ SNAP_NAME POOL_NAME/CLONE_NAME
rbd encryption format POOL_NAME/CLONE_NAME luks2 CLONE_PASSPHRASE_FILE
rbd resize --size SIZE --allow-shrink --encryption-passphrase-file PASSPHRASE_FILE
POOL_NAME/LUKS _IMAGE

rbd resize --size SIZE --allow-shrink --encryption-passphrase-file
CLONE_PASSPHRASE_FILE --encryption-passphrase-file PASSPHRASE_FILE
POOL_NAME_/CLONE_NAME

Nl

[ceph: root@host01 /J# rbd resize --size 51G mypool/myimage

[ceph: root@host01 /J# rbd snap create mypool/myimage@snap

[ceph: root@host01 /]# rbd snap protect mypool/myimage@snap

[ceph: root@host01 /]# rbd clone mypool/my-image@snap mypool/myclone

[ceph: root@host01 /J# rbd encryption format mypool/myclone luks2 clone-passphrase.bin
[ceph: root@host01 /J# rbd resize --size 50G --allow-shrink --encryption-passphrase-file
passphrase.bin mypool/myimage

[ceph: root@host01 /J# rbd resize --size 50G --allow-shrink --encryption-passphrase-file
clone-passphrase.bin --encryption-passphrase-file passphrase.bin mypool/myclone

BT LUKS2 tr3k@E KF LUKST 5k, FREAFFEARTEY rbd resize fp S RIGAMIBINREER, LE
RIRFBHRE —LHAZEE, FETENFER, XREREIEERP I NTERXBIEMLE
B, REM rbd resize S SRR FEMSRMENBIEFRBKR/D, FRFEMRILBITENT LR, MM
RBARFE AR 2

XEEEATFURREEHERIB TR, EAREIMEBERREEEIR L,

HEeKR

38
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5% BRI

ENEHEEEDR, PE Ceph BIRIBIHEE AT EE BN IR BB FE7E Red Hat Ceph Storage B R HV IR IR
BBAsERE,

FRFM

o —/NIETEjZ1THI Red Hat Ceph Storage 52%,

5.1. CEPH % &5 1R BB

RIBRBEREFEN AR DRSS RIFERIA, Ceph L HFHNHEP—NEHINEERET LUOIBRF AR IR
EEBEASRTHFRICT, Ceph XFHFRROZE, RIFEIRERMMTEEER, FIMENNEE,

Ceph Z##I M rbd e ST LB EOFTHIZERR, &1 QEMU. libvirt. OpenStack [l
CloudStack,

=1

INRIEE /O BN FHATIRER, NIIRERA8ETTIE R IR IR ER S RATHIEIE, FERE

ARERERMEE — MM, AT LUEEMMIGR, RIS TIRRAL, 1L V0, MR
DEXHRE, NHITREBZAIXERELAF—BURE. ETLUMER fsfreeze tpR1E
1k /0, XFEMML, qemu-guest-agent =] FE T 7E G|k IR B 2h7REE SUE R SE

Eas

5.1. Ceph % &g

Snapshot of image
(read only)

Active image
(stop I/O)

A

\

LR
o FiEIEEE fsfreeze(8) FAAT1,

5.2. CEPH A P f1Z IR
J5 H cephx f&, g ER45 1D, UREE AN EHNBREAINKRE,

% -
cephx L5 .

fZA AT LA I CEPH_ARGS IMR 2 LU R B AL TS

Wk

rbd --id USER_ID --keyring=/path/to/secret [commands]
rbd --name USERNAME --keyring=/path/to/secret [commands]

Nl
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[root@rbd-client ~J# rbd --id admin --keyring=/etc/ceph/ceph.keyring [commands]
[root@rbd-client ~J# rbd --name client.admin --keyring=/etc/ceph/ceph.keyring [commands]

RBR

J$F F # secret %1% CEPH_ARGS I8 &, UEEEEERKAT],
5.3. BRI IR IR

BI|E Ceph B #BYIRER,

FRFM

o —/NIETEjZ1THI Red Hat Ceph Storage 52%,

o T RBIRZH Ui AR

it 3
1. 87 snap create £, HWAFRFFIRBA ¢
o HiEK1:

Wik
I rbd --pool POOL_NAME snap create --snap SNAP_NAME IMAGE_NAME
ANl
I [root@rbd-client ~]# rbd --pool pool1 snap create --snap snap1 image1
e HE2:
Wik
I rbd snap create POOL_NAME/IMAGE_NAME@ SNAP_NAME
ANl

I [root@rbd-client ~J# rbd snap create pooli/image1@snap1i
5.4. 5 BRI IR R
H R IE AR ER,

FRFM

o —/NIETEjZ1THI Red Hat Ceph Storage 52%,

o U RBIRZH Ui AR
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&
it

1. HEEMAMFIERAT

Wk

rbd --pool POOL_NAME --image IMAGE_NAME snap Is
rbd snap Is POOL_NAME/ IMAGE_NAME

Nl

[root@rbd-client ~J# rbd --pool pool1 --image image1 snap Is
[root@rbd-client ~J# rbd snap Is pool1/image1

5.5. [EVRHIX £ 1R IR

Bl AR,
- ER

FEAREVRRIIR BRI EERARRHPOBIEESFEROSRTRE, HUTEIRFER F &
REEHEA/NBEINMIEM, MIREEERTREEKOREIRE, I2REITEEER
SHEIET X,

SeRF M
o —/NIETEjZ1THI Red Hat Ceph Storage 52%,
o T RBIRLHI VI FIABR,
AR
1. 87 snap rollback %L1, &R, HELFAIRBRT
Wik

rbd --pool POOL_NAME snap rollback --snap SNAP_NAME IMAGE_NAME
rbd snap rollback POOL_NAME/IMAGE_NAME@ SNAP_NAME

Nl

[root@rbd-client ~J# rbd --pool pool1 snap rollback --snap snap1 image1
[root@rbd-client ~]# rbd snap rollback pool1/image1@snap1

5.6. PRI & R B
kR Ceph % & RIIRER,

FRFM

o —/NIETEjZ1THI Red Hat Ceph Storage 52%,
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o T RBVARIAI RIA R
ik
1 EMERIUZERIR, 1518%E snap rm iEU0, A, HRBIMIRBAR
Wik

rbd --pool POOL_NAME snap rm --snap SNAP_NAME IMAGE_NAME
rbd snap rm POOL_NAME-/IMAGE_NAME@ SNAP_NAME

Nl

[root@rbd-client ~J# rbd --pool pool1 snap rm --snap snap2 image1
[root@rbd-client ~]# rbd snap rm pool1/imagei1@snap1
B

MRGHREAEMNTRE, ZENFEREARBNREKRERNEIA, EMRREHRRE, &
W R FE&.

% o
& Ceph OSD SHF#H 2 RS MIBREUE, K LLHHIBRIR IR & BIRE MR AE 22 A
HEelwR
o EIEiIES M Red Hat Ceph Storage Hik 4 #53 RN f7 1L 7 FE Fi 1%,
5.7. SBEMRPIZ IR ER
BRI FIRER,

FRFM

o —/NIETEjZ1THI Red Hat Ceph Storage 52%,

o T RBIRZH Ui AR

it 3
1. 87 snap purge LI LA R E M PRI FRIR AR ¢

Wk

rbd --pool POOL_NAME snap purge IMAGE_NAME
rbd snap purge POOL_NAME/IMAGE_NAME

Nl

[root@rbd-client ~J# rbd --pool pool1 snap purge image1
[root@rbd-client ~J# rbd snap purge pool1/image1

42
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5.8. EfM A AR

FRFM

o —/NIETEjZ1THI Red Hat Ceph Storage 52%,
o T RBIARZ A VT AN BR.
ik =
1. EFRIRE
Bk

rbd snap rename POOL_NAME/IMAGE_NAME@ ORIGINAL_SNAPSHOT_NAME
POOL_NAME/IMAGE_NAME@NEW_SNAPSHOT_NAME

ANl
I [root@rbd-client ~J# rbd snap rename data/dataset@snapi data/dataset@snap2

X4 data Sttt dataset itk snap1 RERE &1 snap2,

2. #147 rbd help snap rename 43, LR REMARBHESIFHAER,

5.9. CEPH % &9 2

Ceph ZHFOIBRFZHRIXFIRBHE R EH (COW) ik & (COR) &, RIBDZESG Ceph HRixE
IR IEE REMOBZ TR, fl, EULUERSAEH Linux BN ORBRIZ &R, RE, Wi
BRUUTIRIR, RITRER, HOURABHREN=E, RIBREBR LN, FITRERIRATLIELE - HiRE]
B TeFE A I FTRE.

5.2. Ceph Bk &2 2

Snapshot of image ¢ Child refers Clone of snapsot
(read only) to parent (writable)
Parent Child
S
=

AR R (parent) #FI (child) FR Ceph HUL AR, I, LUARMIEBFHEMH
BONT RIBRGR, IXLEAEN F U TS TREEEEE,

BIRENEG (FHEE) FETEXFERNEIA, IEGRENGEREVITHARXRRIFENE, Lk
PERFALR, HRBHNESTELERTIEN, SMBRELSIA,

REBSEEBIIT N SR EM Ceph RIXFH KR TLER. BRALULER, BA, REMAERENEERKX

N RIEMEGEERFRE, B, RENZEIERRR, REERERRR, M0 HEIHTR
7
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RERBYSEPE AT LAR B &l (COW) S & H (COR) 5efg, 7w/l =f5 AN &%) (COR) i, 1A
KHREERAEREH (COW), HHIETARREHRRRSENRE, BHEH (COW) FHIBMRINE
FEIsErE, HRERMEEFRDEHS RILEE,, MRIABREFIHEIERIME, NREEPERFEN
R, MMRXITEEREHE, RADOS BRI EFABBE BRI NS IR, BINMET 4 MB, FIESH &
(COW) BN S (COR) BIFHM A EETEBHNR L, XM 1FTEARRRE, MRZAH
COW/COR #/Fysef2rh B REAFFE, MR FBMRNRIER 4 MB M RHF AR,

BEERLEE EH] (COR), & MR IEIEZN RITEH B ZIEFEFHHRIIRN R, BF
RIFKR ERBRE, XEREEATLUN —D @75, Fib, ERENRSBEEAERMREHRES,
XA ERTIR AR T, SRR TR EH (COR), TMEPEMARERENHENILINE FEMRIEE
IEEBIN RIFZBIEE AR, UEREASALNEERNT B, MEFEMREER,

XEXER—MER, BIRRTENEF. SRBRUTFSENRN (MFA—ITHEBUE) HR% (L
FHMMBAE) NSEREERR, XEHER, R EH (COR) AIRMEREDMEER, AIJLREERE
BRENER, EAERHSBEMRIREEANEEE, fin, MR FY, BIE 4 MB &%
MMRIOEERHA B ATEE, (BRI IREE MR SR M,

ZMIRBOEENR SH (COR) =i, /@it 7E ceph.conf 3X{4H] [global] =k [client] #8470
rbd_clone_copy_on_read = true 3£ 7.2\ /5 F tbThAE,

HEHKR
o BEXRIEMMEZEER, 1HE Red Hat Ceph Storage Block Gudie FRBY & F 5 75889

5.10. (R H L & 1R R
SRR ARRIR, WNRA O EAMBRRIRER, NFFA TEER =T,

IR BT LU set-require-min-compat-client S#%E N K FHETF Ceph B9 mimic fRA,

ANl
I ceph osd set-require-min-compat-client mimic

XN v2, B2, Lt mimic BRI FiRITIED X EHRIL & 5K,

% -
fE v2 RRERTRE,

FoRFH

o —/NIETEjZ1THI Red Hat Ceph Storage 52%,

o I RBIRZH Ui AR

Pt
1. EULT sa s h#E%E POOL_NAME. IMAGE_NAME*1 SNAP_SHOT_NAME :

Wk

rbd --pool POOL_NAME snap protect --image IMAGE_NAME --snap SNAPSHOT_NAME
rbd snap protect POOL_NAME/IMAGE_NAME@ SNAPSHOT_NAME

44
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Nl

[root@rbd-client ~J# rbd snap protect pool1/imagei1@snap1

ﬁ IETEMPRZ R BIRER,

5.11. FefEHIL IR IR

TR ARR, UER—MhsliEMRRORIREBREIRHE A FiHfk. —MALIRNRIEHEEMRE
PN — B HRBRR, REES— MR TERE,

bE v2 RRERTRE,

FRFM

o —/NIETEjZ1THI Red Hat Ceph Storage 52%,

I [root@rbd-client ~J# rbd --pool pool1 snap protect --image image1 --snap snap1

i
Gk

C

o U RBIRZH Ui AR

AR
1. BERERR, BFREHRERD, RR, FHOMBEGREH
Wk
rbd snap --pool POOL_NAME --image PARENT_IMAGE --snap SNAP_NAME --dest-pool
POOL_NAME --dest CHILD IMAGE_NAME

rbd clone POOL_NAME/PARENT_IMAGE@ SNAP_NAME
POOL_NAME/CHILD _IMAGE_NAME

Nl

[root@rbd-client ~J# rbd clone --pool pool1 --image image1 --snap snap2 --dest-pool pool2 --
dest childimage1
[root@rbd-client ~J# rbd clone pooli/image1@snapi pooli/childimage1

5.12. BUBRIT I & IR IR

B EBUBGRITIRER, REFEMPRRIER, L4, EFFMRMERESI BRI, SR FICRRE
BYRE, RETREMPRRE,

FoRFMH

o —NIETEjZ1THI Red Hat Ceph Storage 52%,

o T RBIRZH Ui AR
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iy =

rbd --pool POOL_NAME snap unprotect --image IMAGE_NAME --snap SNAPSHOT_NAME
rbd snap unprotect POOL_NAME/IMAGE_NAME@ SNAPSHOT_NAME

Nl

[root@rbd-client ~]# rbd --pool pool1 snap unprotect --image image1 --snap snap1

[root@rbd-client ~J# rbd snap unprotect pool1/imagei@snap1

5.13. Fl R IR EY F 171
Il 1R BR Y F 101,
FERFH
o —/NIETEjZ1THI Red Hat Ceph Storage 52%,
o T RBIARZ A VT AN BR.
it 3
1 BHIHREFI, FHITUTERE
Bk

rbd --pool POOL_NAME children --image IMAGE_NAME --snap SNAP_NAME
rbd children POOL_NAME/IMAGE_NAME@ SNAPSHOT_NAME

Nl

[root@rbd-client ~]# rbd --pool pool1 children --image image1 --snap snap1
[root@rbd-client ~J# rbd children pool1/image1@snap1

5.14. RE/L B R

EREREHRARE N RIRBIEIA, HEMFRIEMBRSIBEIRRREN, EHEMETFESMRBEHE
"K' R Gk, FERRANNEM, R RBERENNFXIEM, BFRELCHNHERIZRE
HRFEER, R EMEERE ALY ZRERESHEFZEAE,

IMREHR LS R RERTL (deep flatten) Zhgg, MIEINIER THR MRS H YR
REXo

FoRFM
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o —/NIETEjZ1THI Red Hat Ceph Storage 52%,

o U RBIRZH Ui AR

1. EMFRES FHREXKHIRGERRE, SoiErtRELFok%k :

Wk

rbd --pool POOL_NAME flatten --image IMAGE_NAME
rbd flatten POOL_NAME/ IMAGE_NAME

Nl

[root@rbd-client ~]# rbd --pool pool1 flatten --image childimage1
[root@rbd-client ~J# rbd flatten pool1/childimage1

555 = Bt R
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25 6 E iR CEPH HUix &
YENTFREEIE R, B LURT 5 Red Hat Ceph Storage S£&f 2 RIBUEUIRE K, 7 Ceph B & HINT

—ERR. TEMER Ceph B HHGRETREERMIEBIERR, MIGRIRE, Bk Ceph HiLEHR
PFECE, FEREINAESR, EATUEBIENGR ERESERINEE,

SeRFMH
o E/WME{THMEREM Red Hat Ceph Storage 52%,
o MIMNFMEERFZ (AR E .
e JE Red Hat Ceph Storage &2£1/|7] Ceph &/ 17 /.

o EREHEAYHITHEER CephX A/,

6.1. CEPH HuiZ &5 1%

RADOS %% (RBD) HHRREM PN HE N Ceph FiEER Z AR L EH Ceph RIXEHKHITE, B
EAFRBIMIEBAIE B Ceph FHE5ER, RBD HRIMBEAFBIE ML RICEFIRE, EFHER Ceph £
WEBRIHREGRAA BB A R —BMRIER, SFEERMEA, & FHBRN, RER. ZENR
T4k,

RBD Hifgk A% MBEMBRICRKIEE, BBEARAZ ERIMF LT BRI A BN, XHTRREEN
AR —BUE B AT A

B

IR R E AN EENRE A CRUSH ERE /I EREEN T EM R
t, FEXINER R T EBEREERITEL. FlM, MRENEFHREFE X
MB/s FIBEAETME, NMSLMTEEEERBMREIN* X EHE, Uk Yo BTE
&N BERHNR LR F.

rbd-mirror <P RE 771 5B MIEIR R ENEDR, FHEBRM— Ceph FFi#EER S £ 75— Ceph
FHERE, HEHXLEREAXMMIEERSR, rbd-mirror P HRATLIFE A Ceph Fhif&REE LiZ1T,
KR AGRIIRE, thAEM A Ceph KR L1217, UEMSEHBERRINEE .
Zf RBD G T (IEAEREHINAES) , HTNLMRIL

o MANFHERPHFE—NRIMERBT,

o WASMBHMGEMER T HEMEIR,

BF

FHAKREEHF, rbd-mirror BN LHILARER RFHEREEAM Ceph F#KRE, It
S, PIDEUEREF O RZ AR R A R BT 50 F BEAL R,

¥ @S % (One-way Replication)

RAGGRERE - ERERPHNIZERIGREIBREFIREFEERN, ARG IFEFNTS
TREFHEER.
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TESBNFHERE L, HIREIFTEER ; B Ceph BFmIEET AL KR, BHEEMEFHERGGRIRE
TFHEEEEENT, rbd-mirror RIEREFHEERE LiE1T,

N T HATHRRBEGRIE, RETILIMRE
o WAWN Ceph FitEER, HFEMBERMEIEFHERETEIHBIFHER,

o HEBNFMEEEEMIINAIZ 1T rbd-mirror P HFER) Ceph B/ IR T /. rbd-mirror SFHF AR
B EFhE5ERE, MHBRASIIREEHER,

6.1. A&

Client

Write I/O

|

Cluster A Cluster B
librbd

|
v v

Image journal —_—p rbd-mirror —p Secondary

MEEH (Two-way Replication)

WA HEEREFRIN— rbd-mirror SFI7/FE, EEHETUERR LRIFHRAZIRESRH,
REALTRERE EMEGIHMTER, ARREERAR (MREREE) HTEH. WNKERLII
24T rbd-mirror, FRETEE—HKE LRAMBENEMR. Bl (TEMDILRIFEISEFREEH,

B TRAGEIE, HHETILIRIK
o BAWMNEHEER, FEACIIZAUME—ARERH R,
o MANEMEEREEMMT —NE IwmT R, EN21T rbd-mirror T2, REFMHER LIZTH

rbd-mirror S RRIHERR T FHEER, HERERSIIRBEEFMER, MIFHEEF LT
rbd-mirror ST ARFHEREIR EF MR, BERESIEEME.
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K 6.2. M Hifsk
Client
F Write I/O Write I/O l
Cluster A Cluster B
librbd librbd
I
Primary A Image journal Image journal Primary B

; i

Secondary B <4— rbd-mirror rbd-mirror —p Secondary A

BN
BG UM HEMERE, TABGTEFMER. Ceph XFMMEEHER, BADURTBAPERIIL

B,

s
[ERT BRIC R BER M AR B R B HARER R B & (mirror),
Bt
RAEBFANRERGFET RWER (mirror). MRITHBNEHR LM AR,

BHRRE
BB AW MEEUR FHEIRT -

o ALUELFEERTHE K,
o NFREFBINEMHBRTIEER,
BRAERG LEREREGN BIRFA NV ERE, FRARERLE
o A TEMEN S REARERMITH S,
o &I H AR ERGIEGKLIEM,
A LARRIN E BRI R I FEEH R

HEHR
o EI1Ei1ES M Red Hat Ceph Storage Block Device #5@ B ¥/ th /= 7 15ER 9
o METMELIEMIER, 1S Red Hat Ceph Storage ik #5755 WM = [H 7 (57715 BB 43 o

o METMELIEMER, 1HS I Red Hat Ceph Storage 1% #5#53 T £ 51 A FIEIUNTT o
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6.1.1. EF BHEME T RBHEGSR
RADOS H1% % (RBD) 5 & BT LUE i i FE S 7E U > Red Hat Ceph Storage & A R :

ETHENER

R FE R RBD BEREKINAERMBIR P Red Hat Ceph Storage 528~ [H] 8945 £ 5 (8] se #0 BR VA O & 5
— M, LPRBERTAAIIENR, BERENEA RBD HEEICTIBXMNEER, RREHRMNXINIEE
BE, FNEHEFEZRIEFGRIOAEIAR, BTX RBD HEMNENEAR SN Ceph £EEHITH
NBEAN, REBEAERLFEEINGE, EH RBD BERKRINEE.

ETRBEE &

R EAERAEKF 02 RBD FHKEHRIRIR, FEM 1 Red Hat Ceph Storage 52 F| £l —HHY
RBD %iffk, ILI2EEREM NEHERIRIRZ AP EMEBIESITRIERR, HiF deltas EFIFIHEGHRIE
BlA&, RBD fast-diff iRV R E BHEVEIELR, MIHFIIMTEN RBD Hifk. EHRERBIR
hEAE, FERLSHNRBZABTE delta, EHIEEHBE, EAEDN A deltas HREKENX,

6.2. fE A HITHRE A E F AHK
B RARER M M 77 SR B U B A7 SRR YR 2 P S,

Gk

2
@ R AEERIN, e UHRGRESNREFEER,

cak

2 3

A B RALES R RE ) site-a B A FHEEHERESRIRGRNHEBIFMHEER
15 site-b KX 2 I DR #EREE, XLERAIPERENE T data,

SeRF M
o EDFHAMERBIREHIZIT Red Hat Ceph Storage %Ef,
o NENFHEERM Ceph & i T ARV [FIFURR,
o BEHEEGYUINEER CephX B,

AR
1. EM UG R EE SR E cephadm shell :

Nl

[root@site-a ~]# cephadm shell
[root@site-b ~]# cephadm shell

2. 7£ site-b £, AIEEZREREHERE mirror SFIHE :
5k

I ceph orch apply rbd-mirror --placement=NODENAME
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Nl

I [ceph: root@site-b /]# ceph orch apply rbd-mirror --placement=host04

_ nodename & — KR PECE KRN,

3. 7t site-a LHIEIR L5 A H&ThEE,
a. N FFEBiR, £ --image-feature 1% :

Wk

rbd create IMAGE_NAME --size MEGABYTES --pool POOL_NAME --image-feature
FEATURE FEATURE

Nl

[ceph: root@site-a /J# rbd create image1 --size 1024 --pool data --image-feature
exclusive-lock,journaling

Iy =
=

MREZFEMAT exclusive-lock, N{EM journaling fEhME—SH, BlI&
IREILAREE IR -

one or more requested features are already enabled
(22) Invalid argument

b. X FHEHE, 15EMA rbd feature enable &%
Wik
I rbd feature enable POOL_NAME/ IMAGE_NAME FEATURE, FEATURE
ANl
I [ceph: root@site-a /J# rbd feature enable data/image1 exclusive-lock, journaling

c. ZRINEMBHEEFEABRE, 1H#EMA ceph config set SR ERESE :
=~

[ceph: root@site-a /]# ceph config set global rbd_default_features 125
[ceph: root@site-a /]# ceph config show mon.host01 rbd_default_features

4. EWANEHEEREDIERE mirroring BR ChERXHEEER) .
a. AR BERX
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Wik
I rbd mirror pool enable POOL_NAME MODE
ANl

[ceph: root@site-a /]# rbd mirror pool enable data pool
[ceph: root@site-b /]# rbd mirror pool enable data pool

XARBIE AR &Y data ISR ITHIR,
b. JE M BEER
Wk
I rbd mirror pool enable POOL _NAME MODE

Nl

[ceph: root@site-a /]# rbd mirror pool enable data image
[ceph: root@site-b /]# rbd mirror pool enable data image

XANRBITER D data B B BERERX R,

BIEMAPNIFERIRS B5RI&INEE, F5H Red Hat Ceph Storage Bk #18
B | 5 5 B o

c. BIEMNIGREERINER T 5K -
Wk
I rbd mirror pool info POOL_NAME
Pl

[ceph: root@site-a /]# rbd mirror pool info data

Mode: pool

Site Name: ¢13d8065-b33d-4cb5-b35f-127a02768e7f
Peer Sites: none

[ceph: root@site-b /]# rbd mirror pool info data

Mode: pool

Site Name: a4c667e2-b635-47ad-b462-6faceee78df7
Peer Sites: none

5. 7 Ceph B MR TR L, BISEFHEERNER,
a. Qi Ceph BPIKF, F/FMEERNFIMEND :
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Wk

rbd mirror pool peer bootstrap create --site-name PRIMARY _LOCAL _SITE_NAME
POOL_NAME > PATH_TO_BOOTSTRAP_TOKEN

Nl

[ceph: root@rbd-client-site-a /]# rbd mirror pool peer bootstrap create --site-name site-a
data > /root/bootstrap_token_site-a

XN bootstrap w45 ]2 client.rbd-mirror.site-a # client.rbd-mirror-
peer Ceph F /7,

b. f¥ bootstrap ShE X4 & #lEl site-b FHE&EEE,
c. 1f site-b FEEREH T A bootstrap ©h& :
i

rbd mirror pool peer bootstrap import --site-name SECONDARY _LOCAL_SITE_NAME --
direction rx-only POOL_NAME PATH_TO _BOOTSTRAP_TOKEN

Nl

[ceph: root@rbd-client-site-b /]# rbd mirror pool peer bootstrap import --site-name site-b -
-direction rx-only data /root/bootstrap_token_site-a

*FF A RBD HifkIhEE, B4 %1{E M --direction rx-only 2%, A N#E5%
KT EEI AN A B 2 BN KB,

6. BRIFHRGERT, BEMEISRFUREIL R Ceph monitor T RIZTLA RS ¢
Wik
I rbd mirror image status POOL_NAME/ IMAGE_NAME
ANl

[ceph: root@mon-site-a /]# rbd mirror image status data/image1
image1:

global_id: ¢13d8065-b33d-4cb5-b35f-127202768e7f

state: up+stopped

description: remote image is non-primary

service:  host03.yuoosv on host03

last_update: 2021-10-06 09:13:58

54



% 6 = 5% CEPH ik &

TEXE, up X7 rbd-mirror SFFHFZIETEIZTT, stopped BERELIRIEREBM A — N FHEER
SHINBER. XRRNGBREINEWERNEETS.

Nl

[ceph: root@mon-site-b /]# rbd mirror image status data/image1
image1:
global_id: ¢13d8065-b33d-4cb5-b35f-127202768e7f

HeiR
o METMELIEMER, 1HE 1 Red Hat Ceph Storage Hid a5 #8@ 89 Ceph M i5 15 43

o BEX Ceph A/"MEZIFMIESR, BB N Red Hat Ceph Storage EIEIER HHIH I EHE—T/,

6.3. {6 51T SR I EC BN F AR
MR RS I 17 R SR RN H B 77 SR IR BB TR S 4,

FERAREEHEN, EREENDEEERZ R,

AT hBRALET R &RE ) site-a B A FHEHERESRIHRNHEBIFMHEER
- 15 site-b KX 2 I DR #REE, XLERAIPFERENE T data,

SeRF M
o EDFHAMERBIREHIZIT Red Hat Ceph Storage &Ef,
o NENFIEERM Ceph & i T ARV [FIFU R,
o BEHEEGYUIIEER CephX B,
AR
1. EM UG R EE R E cephadm shell :

Nl

[root@site-a ~]# cephadm shell
[root@site-b ~]# cephadm shell

2. 7E site-a TEEHIZITUU TGRS :

Nl

I [ceph: root@site-a /]# ceph orch apply rbd-mirror --placement=host01
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= -
nodename 2 & EEBEHIKIIEN.

3. 1f site-b &, FEEZRNERFEE mirror ST ¢
Wik
I ceph orch apply rbd-mirror --placement=NODENAME
ANl

I [ceph: root@site-b /]# ceph orch apply rbd-mirror --placement=host04

@ o
' nodename B EE ZNEHFEEFRIEHIEN.

4. 1f site-a LMEiR L5 B&EINRE.
a. W FHBiR, M --image-feature 1% :

Wk

rbd create IMAGE_NAME --size MEGABYTES --pool POOL_NAME --image-feature
FEATURE FEATURE

Nl

[ceph: root@site-a /J# rbd create image1 --size 1024 --pool data --image-feature
exclusive-lock,journaling

p= Y=
MREZFEMAT exclusive-lock, N{EM journaling fEhHE—SH, BlI&
IREILAREE IR -

one or more requested features are already enabled
(22) Invalid argument

b. X FHIBEHK, 15EFH rbd feature enable &4 :
Wik
I rbd feature enable POOL NAME/IMAGE NAME FEATURE, FEATURE
=Bl

I [ceph: root@site-a /J# rbd feature enable data/image1 exclusive-lock, journaling
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c. ZROANERMEFHHEGP/EABE, 15#H ceph config set i TR BEESH :

Nl

[ceph: root@site-a /]# ceph config set global rbd_default_features 125
[ceph: root@site-a /]# ceph config show mon.host01 rbd_default_features

5. FEWNEHEEREFIESE mirroring B ChEXSHEHRER)
a. B BhERX
Wik
I rbd mirror pool enable POOL_NAME MODE

Nl

[ceph: root@site-a /]# rbd mirror pool enable data pool
[ceph: root@site-b /]# rbd mirror pool enable data pool

AP N4 0h data BITEEEHIHE TR
b. F R BifkERX -
Wik
I rbd mirror pool enable POOL_NAME MODE

Nl

[ceph: root@site-a /]# rbd mirror pool enable data image
[ceph: root@site-b /]# rbd mirror pool enable data image

XANRBITER D data B LS BERER R,

BIEMAPNIFERKS AHRI&INEE, F5H Red Hat Ceph Storage Bk #18
B | 5 5 BB

c. WIEMNIAREERINER T 5K -
Wk
I rbd mirror pool info POOL_NAME
=Pl

[ceph: root@site-a /]# rbd mirror pool info data
Mode: pool
Site Name: ¢13d8065-b33d-4cb5-b35f-127a02768e7f
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Peer Sites: none
[ceph: root@site-b /]# rbd mirror pool info data
Mode: pool
Site Name: a4c667e2-b635-47ad-b462-6faceee78df7
Peer Sites: none
6. £ Ceph BFim TR L, BIFEMERNEFS,
a. B Ceph AFIKF, FHEEFEHERESETME :
Bk

rbd mirror pool peer bootstrap create --site-name PRIMARY _LOCAL _SITE_NAME
POOL_NAME > PATH_TO_BOOTSTRAP_TOKEN

Nl

[ceph: root@rbd-client-site-a /]# rbd mirror pool peer bootstrap create --site-name site-a
data > /root/bootstrap_token_site-a

XN bootstrap #4512 client.rbd-mirror.site-a #1 client.rbd-mirror-
peer Ceph F /7,

b. ¥ bootstrap S h& XX {4 E Hl El site-b FHE&EEE,
c. 1f site-b FEERH T A bootstrap ©h& :
Bk

rbd mirror pool peer bootstrap import --site-name SECONDARY _LOCAL_SITE_NAME --
direction rx-tx POOL_NAME PATH_TO_BOOTSTRAP_TOKEN

Nl

[ceph: root@rbd-client-site-b /]# rbd mirror pool peer bootstrap import --site-name site-b -
-direction rx-tx data /root/bootstrap_token_site-a

--direction S 2%/, K TE bootstrapping peers I @4 &2 BN X
&,

7. BRIERGRTE, HMERKRFIDREL R Ceph monitor 17 sUBITUAT 64 -
Wk

I rbd mirror image status POOL_NAME/ IMAGE_NAME
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Nl

[ceph: root@mon-site-a /]# rbd mirror image status data/image1
image1:
global_id: a4c667e2-b635-47ad-b462-6faceee78df7
state: up+stopped
description: local image is primary
service:  host03.glsdbv on host03.ceph.redhat.com
last_update: 2021-09-16 10:55:58
peer_sites:
name: a
state: up+stopped
description: replaying,
{"bytes_per_second":0.0,"entries_behind_primary":0,"entries_per_second":0.0,"non_primary_p
osition":{"entry_tid":3,"object_number":3,"tag_tid":1},"primary_position":
{"entry_tid":3,"object_number":3,"tag_tid":1}}
last_update: 2021-09-16 10:55:50

TEXE, up X rbd-mirror P HFZIETEIZTT, stopped BEREWIREREBM A — N FHER
SHINBER. XRRNGBREINEHERNEETS.

Pl

[ceph: root@mon-site-b /]# rbd mirror image status data/image1
image1:
global_id: a4c667e2-b635-47ad-b462-6faceee78df7
state: up+replaying
description: replaying,
{"bytes_per_second":0.0,"entries_behind_primary":0,"entries_per_second":0.0,"non_primary_p
osition":{"entry_tid":3,"object_number":3,"tag_tid":1},"primary_position":
{"entry_tid":3,"object_number":3,"tag_tid":1}}
service:  host05.dtisty on host05
last_update: 2021-09-16 10:57:20
peer_sites:
name: b
state: up+stopped
description: local image is primary
last_update: 2021-09-16 10:57:28

INREFIEAITF up+replaying IR, NG UEE T/E, £ X8, up X rbd-mirror SF75772
IEfEiZ217, replaying RnLHEEM S — N EHEEEHSHIBE T,

. RIFUE 2 (FIBDERE, SR ATRERER KA F Y AL Bk,

HEHR
o METMELZIEMER, 1HE 1 Red Hat Ceph Storage Hid a5 #5@ #1H9 Ceph % i5 15 93

o X Ceph A/"MELZIFMIESR, BB 0 Red Hat Ceph Storage EIEIER HHIH ' EHE— T/,

6.4. %% CEPH WX & HEIE
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ENFHEEER, ERURITEMESRAEBEEE Ceph BRIXFHGINR, ERURITUTES :

o EEAXFHEENERNER.

o RINSMIBRNT FEFERE R,

o REUHSEHRIEIRIRTS.

o JERANSE BRI R,

o ZANHIE BRI R,

o EIRERIZE RS,

o IRFFFIREL R,

FRFH

o E/WZITHMEEM Red Hat Ceph Storage &&%,
o Xf Ceph & /i 17 sRAUARZ A 1 (R AL R
o A IAE Ceph ik F G F< R,

o EREHEAYGITHEER CephX A/,

6.41. EFEAXRANHER
BHERXIFHERNESWER,

SeREH
o —/NIETEjZ1THI Red Hat Ceph Storage 52%,
o T RBVARAIVT AR
ik
1. BENEFERNER :
Wik
I rbd mirror pool info POOL_NAME
ANl

[root@rbd-client ~]# rbd mirror pool info data
Mode: pool

Site Name: a

Peer Sites:

UUID: 950ddadf-f995-47b7-9416-b9bb233f66e3
Name: b
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Mirror UUID: 4696cd9d-1466-4f98-a97a-3748b6b722b3
Direction: rx-tx
Client: client.rbd-mirror-peer

6.4.2. |5 ANt B IR
AT S SR RIZTUTSS, 1T EERSIgRINEE,

FRFH

o —/NIETEjZ1THI Red Hat Ceph Storage 52%,

o U RBIRZH Ui AR

i
1 et bR AR

Wik

I rbd mirror pool enable POOL_NAME MODE

ANl

I [root@rbd-client ~]# rbd mirror pool enable data pool
XANRBE AN &N data BITEEE TR

ANl

I [root@rbd-client ~]# rbd mirror pool enable data image
XANTRBITER N data B _E 5 ARARE R H .

HEHR
o ¥I1F1HS M Red Hat Ceph Storage Hixa #58 W 15 Ceph Tk ar—i,

6.4.3. AN A HI &
R RBGRET, MR FRET,

% LERRARRHEGE, SlRERPAERGEN P ERERERNEERERE.

FTRFH

o —NIETEjZ1THI Red Hat Ceph Storage 52%,

o I RBIRZH Ui AR
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1 7ESt B
Wik
I rbd mirror pool disable POOL _NAME
ANl

I [root@rbd-client ~]# rbd mirror pool disable data

R BIEER AT data BYB R,

6.4.4. |5 REHRER
MM FEFERED, URGRENLEREIERINEE.

SeRFH
o —/NIETEjZ1THI Red Hat Ceph Storage 52%,

o T RBIRZH Ui AR

iz
1 AR B E AR S AR TIRE -
Wik
I rbd mirror image enable POOL_NAME IMAGE_NAME
ANl
I [root@rbd-client ~]# rbd mirror image enable data/image2
A5 XS data AR image2 & /5 A&,
HEHR

o EI1EiEE M Red Hat Ceph Storage Block Device #5@ By ¥/ th /= 15ER 5

6.4.5. RAH R E
IR LATE SR Ceph Block Device ##{.

SoREM
e —/NZ{THI Red Hat Ceph Storage 28, AR TRBMEKEE.

o U RBIRZH Ui AR
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iz
. BRBEHRERNGHE
Wik
I rbd mirror image disable POOL_NAME/IMAGE_NAME
ANl
I [root@rbd-client ~]# rbd mirror image disable data/image2
A2 data jths image2 IRV,
HEHR

o METMAEX /FE /775 %/ cephadm-ansible j&%# WEZHMER, EE W Red Hat Ceph
Storage L& R FEIACE Ansible 5EHALBERS .

6.4.6. FlRIZ I FIREN
AT AT SRR PR B AR

ﬁ -
Y AEEFRFDERLS BT, RNVERERFEITN.

SeREH
e —/NZ{THI Red Hat Ceph Storage 28, AR TRBMEKEE.

o T RBIRZH Ui AR

iz
1 ERERBRICHIEE R
Wik
I rbd mirror image demote POOL_NAME/IMAGE_NAME
ANl
I [root@rbd-client ~]# rbd mirror image demote data/image?2

AfFIREY; data SthAREY image2 k.
2. MHBRRANEESTE -
Wik

I rbd mirror image promote POOL_NAME/IMAGE_NAME
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ANl

I [root@rbd-client ~]# rbd mirror image promote data/image?2

AfIRFA T data it EY image2,

IR EANGIREE, EBET AR ERMIEFIRE, E TR EGRM IR IE,
Wik

I rbd mirror image promote --force POOL_NAME/ IMAGE_NAME

ANl

I [root@rbd-client ~]# rbd mirror image promote --force data/image2

LRENTECIERINSF Ceph FIERFEN, HEMMFIRF. Hla0, BTFRFRUSRE DU,

HeHR
o BXFMER, 155 Red Hat Ceph Storage 1% 75 #5 WM AL fE LT 18R 43

6.4.7. HIREF RS

BEUEFRRLSHER, MRADNEREFZFARER—, rbd-mirror FIHBRRARZHHEER SRR —
BIEE R

SeREH
e —/NZ{THI Red Hat Ceph Storage 8%, HAETRBMEKEE.

o T RBIRZH Ui AR

iz
L KRB EHREOERES -
Wik
I rbd mirror image resync POOL_NAME/IMAGE_NAME
ANl
I [root@rbd-client ~]# rbd mirror image resync data/image2
XANRBIERTE data St EFFEY image2,
HEHR
o ZERNRMEMBEMT—BIRTARE, BESHE T H R RMIEFINE, & E T R

RMANEFE,
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6.4.8. RINFMHREFRE

79 rbd-mirror SFF RN —NFMESREE peer, LUAIMEXEFMEER, M, i site-a FIHEKER
N site-b FIEEMHINE R, REM site-b FhEEEFHIE Fin T RIRRU TS IR,

FRFM

o —/NIETEjZ1THI Red Hat Ceph Storage 52%,

o T RBVARLAI VT RIA R
ik
1. f¥ peer SFMEM -
Wik

rbd --cluster CLUSTER_NAME mirror pool peer add POOL_NAME
PEER_CLIENT_NAME@PEER _CLUSTER_NAME -n CLIENT_NAME

Nl

[root@rbd-client ~J# rbd --cluster site-b mirror pool peer add data client.site-a@site-a -n
client.site-b

6.4.9. MRFEERES peer
BT HEENTE UUID RIMBRTFEREE peer,

FRFM

o —/NIETEjZ1THI Red Hat Ceph Storage 52%,

o T RBIRZH Ui AR

it
1. $57EMt & FRF] R 08 A ME—FRIR ST (UUID),

Wik
I rbd mirror pool peer remove POOL_NAME PEER _UUID
ANl

[root@rbd-client ~]# rbd mirror pool peer remove data 7e90b4ce-e36d-4f07-8cbc-
42050896825d

R

EEBEFNE UUID, BIfEA rbd mirror pool info @4,
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6.4.10. JREUH BRI T
IR AR AT i SR B APt RO B AROIR S
SeRFH
e —/NZ{THI Red Hat Ceph Storage 2%, AR TRIBMEKEE.
o T RBVARAI RIA R
ik
1. FREVE R RBER
Wik
I rbd mirror pool status POOL _NAME

Nl

[root@site-a ~]# rbd mirror pool status data
health: OK
daemon health: OK
image health: OK
images: 1 total
1 replaying
R’
Zh BN RERAR SIS, 15HEA --verbose 1771,
6.4.11. FREX B AR BLHRARES
& L@ T 24T mirror image status S K EF R B RIS,
SeRF M
e —/NZ{THI Red Hat Ceph Storage £28%, AR TRBMEKEE.
o T BRI [FIFLRR,
i =
1. IR AR FRADIR -
Wik

I rbd mirror image status POOL_NAME/ IMAGE_NAME

Pl

[root@site-a ~]# rbd mirror image status data/image2
image2:
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global_id: 1e3422a2-433e-4316-9e43-1827f8dbelef
state: up+unknown

description: remote image is non-primary

service:  pluto008.yuoosv on pluto008

last_update: 2021-10-06 09:37:58

AFIREX data it image2 HEIRHTIR S,

6.4.12. IE IR & B il

TEERANZEREFILENAES], EERTLUER RADOS Hi%#& (RBD) Btk itk MBS, 40
REBEEEFIREGRZAIREN EHEHER, NATRFELRIE LSS,

§%§% o
A IR B B U T AT B R,

NEHEIEREH, BIREEERRM rbd-mirror SR X E rbd_mirroring_replay_delay =
MINIMUM_DELAY_IN_SECONDS B &1, Lhi%EaLATE rbd-mirror P F2{EF#Y ceph.conf XX
2B, e TSR EHRE LR,

FoRFM

o —/NIETEjZ1THI Red Hat Ceph Storage 52%,

o U RBIRZH Ui AR

it =
. BEEAREGRRNERES, EXHELZITET rbd CLI %

Wk

rbd image-meta set POOL_NAME/IMAGE_NAME conf_rbd_mirroring_replay_delay
MINIMUM_DELAY IN_SECONDS

~pl

I [root@rbd-client ~J# rbd image-meta set vms/vm-1 conf_rbd_mirroring_replay_delay 600

ABITE vms X EER vm-1 RN EHIZER 10 28,

6.4.13. HET BEMGHRI Hon BT IRBRIEE
EAILGBI R AR ARE, SETBENBGRI N ETRRBHOHRK,

FRFMH

o —NIETEjZ1THI Red Hat Ceph Storage 52%,

o U RBIRZH Ui AR
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iy =

1. &3KE Cephadm shell :
ANl
I [root@rbd-client ~]# cephadm shell
2. JrR R E R G R R
Wik
I rbd mirror image disable POOL_NAME/ IMAGE_NAME

Pl

[ceph: root@rbd-client /# rbd mirror image disable mirror_pool/mirror_image
Mirroring disabled

3. NEGERETFIREHER
Wik
I rbd mirror image enable POOL_NAME/IMAGE_NAME snapshot
ANl

[ceph: root@rbd-client /]# rbd mirror image enable mirror_pool/mirror_image snapshot
Mirroring enabled

A% mirror_pool jttH mirror_image 5%/ AR T RIBAE K.

6.4.14. Al 5% mirror-snapshot
EFEBETIRBAEEINEERT, QIBE& mirror-snapshot, LUk RBD HIEE R NN A,

FoREMH
o E/WMEITHMEREM Red Hat Ceph Storage 52%,
e Xf Red Hat Ceph Storage 5£8¥89 Ceph & i 17 s BURRZ A U7 R RR
o EFEERYHITHEER CephX A,

o 1Jiin] (B IRIREL &M Red Hat Ceph Storage 52%,

BF

KINERT, REHEZ 5 MM mirror-snapshot, HIRAZIPRS], NEHEK mirror-
snapshot R Bk, MRFEFE, "TLLES
rbd_mirroring_max_mirroring_snapshots e EZE ERHl, & mirror-snapshot &1E5%
&AM PR EE AR SRR B SRR,
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i =
o IE image-mirror {158 :
Wik
I rbd --cluster CLUSTER_NAME mirror image snapshot POOL_NAME/IMAGE_NAME
ANl
I [root@site-a ~]# rbd mirror image snapshot data/image1
HEHR
o ¥I1F1HS M Red Hat Ceph Storage Hix & #55 W 715 Ceph Tk ar—i,

6.4.15. £ mirror-snapshot

TEE X mirror-snapshot ERS, AT LLEZNEIE mirror-snapshots, mirror-snapshot & L% ith 5% iR 4& 2% 71l
HITEREE, TUEEMHH LE X% mirror-snapshot i, BRESHENMEEHNERTENTZE
FRRRBIHE F 2217,

6.4.15.1. filE mirror-snapshot JEE

& 7] LUf# A snapshot schedule %34 f]# mirror-snapshot &,

FRFM

it =

ZEEITHMNMERM Red Hat Ceph Storage 52%,
% Red Hat Ceph Storage $£&#8 Ceph & F i 17 s BRI A1 15 [ A PR,
BEEE A ThEER CephX A,

Vi BB E R RAR IR M Red Hat Ceph Storage &%,

. I mirror-snapshot & :

Wk

rbd --cluster CLUSTER_NAME mirror snapshot schedule add --pool POOL_NAME --image
IMAGE_NAME INTERVAL [START_TIME]

RETEHAMS AL ceph RRAN, FREA CLUSTER NAME, [EIREARILADHIER d. h
B m BRUKR, NN BEAIIEE, AIER START_TIME aJ LUER ISO 8601 B [H]#& X 15
'-.E-'-O

Nl

I [root@site-a ~]# rbd mirror snapshot schedule add --pool data --image image1 6h
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Nl

I [root@site-a ~]# rbd mirror snapshot schedule add --pool data --image image1 24h 14:00:00-
05:00

HEeKR

o ¥I1F1HS M Red Hat Ceph Storage Hixta #58 W 715 Ceph Tk ar—i,

6.4.15.2. FIH R E RSB R B 1T X1
B TER EL 5 A A RER 1T X,

FRFH

o E/WZITHAMEEEM Red Hat Ceph Storage &&%,
® X Red Hat Ceph Storage %&£ Ceph & /i 17 s BURR L A1 15 A A PR
o EFEEANHITNEER CephX A,

o NFEEHEHEKIEIEM Red Hat Ceph Storage 5E%,

i =
I AT R ERB, SR R REBEE
Wik
I rbd --cluster site-a mirror snapshot schedule Is --pool POOL_NAME --recursive
L4, AFTHERE “--recursive IR IIBIEE AR ERE, TR :
ANl
[root@rbd-client ~J# rbd mirror snapshot schedule Is --pool data --recursive
POOL NAMESPACE IMAGE SCHEDULE
data - - every 1d starting at 14:00:00-05:00
data - image1 every 6h
HEHR

o ¥I1F1HS M Red Hat Ceph Storage Hixa #58 WY 715 Ceph Tk ar—i,

6.4.15.3. B4 mirror-snapshot JEE

& 7] LU £ A snapshot schedule remove &5 ifilf&k mirror-snapshot .

FoRFM

o E/WZITHAMEEEM Red Hat Ceph Storage &&%,

® % Red Hat Ceph Storage 5££#) Ceph /Ui 17 s BRI A 15 1 A BR.
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% 6 = 5% CEPH ik &

o EREHEAYGITHEER CephX A/,

o NFEHEHEKIEIEM Red Hat Ceph Storage 5E%,

i =
1. #HER mirror-snapshot 1 :
Wik
rbd --cluster CLUSTER_NAME mirror snapshot schedule remove --pool POOL_NAME --
image IMAGE_NAME INTERVAL START_TIME
[EPRAT LA BIMER d. h 1 m BEAERUREL NN EAIIEE, AIER START_TIME & LA
f# M 1SO 8601 K A #& XIEE
ANl
I [root@site-a ~]# rbd mirror snapshot schedule remove --pool data --image image1 6h
ANl
[root@site-a ~]# rbd mirror snapshot schedule remove --pool data --image image1 24h
14:00:00-05:00
HEHR

o ¥I1F1HS M Red Hat Ceph Storage Hixa #58 W 715 Ceph Tk ar—i,

6.4.15.4. AR E BN T —MRBRRKE
BEEENETREMHES RBD BEIR0IE T —IREBAR S,

FoREH
o E/WMZE{THMEREM Red Hat Ceph Storage 52%,
® X Red Hat Ceph Storage 5££H) Ceph /Ui 17 s BRI A 15 [ A PR,
o EFEEAYHITHEER CephX A,

o NFEHEHEIEIRM Red Hat Ceph Storage 5E%,

1. EEZVEBIT—PREIORES

Wk

rbd --cluster site-a mirror snapshot schedule status [--pool POOL_NAME] [--image
IMAGE_NAME]

Nl
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[root@rbd-client ~]# rbd mirror snapshot schedule status
SCHEDULE TIME IMAGE
2021-09-21 18:00:00 data/image1

HEeR

o ¥I1F1HS M Red Hat Ceph Storage Hixa #55 W 715 Ceph Tk ar—i,

6.5. M\ IR S

ENTEREEERA, EALLEIL T ARMNAMEE T HREEN S — MR ERFRERE, HWRAEGSNE
T A

ERfI, EFMHEEE) site-a, HBIFEMERINS site-b, 1t4, FHEBHIIAE—ITE2EMI G
1%, image1 # image2 1Y data it

FRFM

o —/NIETEjZ1THI Red Hat Ceph Storage 52%,

o MECE T HAFMAEK.

6.5.1. dEIRE

FEM A Z 1 Red Hat Ceph Storage & A 7 4 B HIREAE AT AMEHET F], FFBIER EEBREHEHO
PR HINEE R R, XEMFEEBZMRMN, R KDk, FEATEERE X H MG RIS,

EFBBEFEAXLEER TR, SoI0EE—BERNE, FERESET (RPO) MIRERFB
B (RTO) BIrREITE R, ARG RN MR AERE (WAN-DR),

EXMERT, REREERAMBEHLO. MENRIRESEZMNARFHRELBEE AN Red Hat
Ceph Storage & (WEMEIR) , HEKFEVCITRFITABERIEX, ATMILEHRETRHBIR
SEMRRARBNARFES

o %ESHIR (RPO) : ARIFANIBRAT, NMARFAIFHEEEKNHE.

o SR HBIR(RTO) : EAKRHAAKIESIAELN AEFEH LLAAFERN [,

HelwR
o ¥I1F1HS M Red Hat Ceph Storage Hixa #58 WY 715 Ceph Tk ar—i,
o 5B [i Red Hat Ceph Storage L £ FIFEILIE R R INZ Z RSy, LT RESHXELINE
RSB LB L BB RIE B
6.5.2. R B AREEMREFRRE
EEAREGERIIEE, TUMREHRRE, FHERUTESE e 2REEEELEEMMALIIREIRE
B, DR ESEE, XM IRB—EIF#1T, HalARRE—EiFi#tT.
BE

HEEEIRFS DRBIL R, MREAMARRER, HiliFE— D ZRERRDNIE,
EHERE R ME—KELTR L,
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6.5.3. AN AR MIERRE

BEANEERIIEE, ATUMNRERIRE, HEAUTESER  BIIER T NAEEZEFXEEHREIRE
SRHPRGREEE, URIMNAHRERE, KHATLRR—EIMFHT, BRIURRE—EIRFEET,

6.5.4. B X1 RtAEH%#%
E3 £ SR EBEIRIF LR,

FRFM

o E/MFAIEIEIZ1THI Red Hat Ceph Storage 52%,
o T RBIARZ A VT [AIANBR,
o (FAMRBBREBNNERIFIRER.

it

1 FIEEREHEENAAEE P i, S REURFIILE FinfEAIZ5E &, flm, MERZEERNE
il OpenStack EBIPEE,

2. 1% site-a £EPHRIET RHPIZTUT RN RERAM T site-a KEFEFHIETIR -
Wik
I rbd mirror image demote POOL_NAME/IMAGE_NAME

Pl

[root@rbd-client ~]# rbd mirror image demote data/image1
[root@rbd-client ~]# rbd mirror image demote data/image2

3. 7t site-b SRR ET mAIZITU TR RIEAALT site-b REFFHIFEEHE :
Wik
I rbd mirror image promote POOL_NAME/IMAGE_NAME

Nl

[root@rbd-client ~]# rbd mirror image promote data/image1
[root@rbd-client ~]# rbd mirror image promote data/image?2

4. Zd—EBEAE, RE site-b R HITIET MPMRGRS, SN % ER up+stopped IR,
FHINEBRS :

[root@rbd-client ~]# rbd mirror image status data/image1
image1:
global_id: 08027096-d267-47{8-b52e-59de1353a034
state: up+stopped
description: local image is primary
last_update: 2019-04-17 16:04:37
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[root@rbd-client ~]# rbd mirror image status data/image2
image2:
global_id: 596f41bc-874b-4cd4-aefe-4929578cc834
state: up+stopped
description: local image is primary
last_update: 2019-04-17 16:04:37

5. EX GRS TREUR T HRLER P infE A% B,

HEeR

i

&4 Red Hat OpenStack Platform #5 M) iz (I EZE T,

6.5.5. IFH XM SRR 1%
HEF R EHEHRB IR BEHEER.

FRF

74

Z/VFHANIETEIZTH Red Hat Ceph Storage 528%,
T BRI 1 (R RR
AR AR R E B R R R SRR R,

B EFFHEEREE S XM,

FIEFEAERERNAEE M ih, LSRR TILEE FinfERZ5 K. a0, MERZEENE
fil OpenStack LD E S,

M site-b ZFEEEF ) Ceph Wi SIRFFEEHMR, FH --force LTI, R NENTTELEER
site-a FHEEKET :

Wik
I rbd mirror image promote --force POOL_NAME/ IMAGE_NAME
ANl

[root@rbd-client ~]# rbd mirror image promote --force data/image1
[root@rbd-client ~]# rbd mirror image promote --force data/image2

. K& site-b FEEEEF Ceph BT RMEHRIRT. BN HZR up+stopping_replay K75,

RN Z bR, XEEREFCOTFRRERS. FFEREZEN up+stopped LU IE L R B B EH
=7

Nl

[root@rbd-client ~]# rbd mirror image status data/image1
image1:
global_id: 08027096-d267-47f8-b52e-59de1353a034
state: up+stopping_replay
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description: force promoted
last_update: 2023-04-17 13:25:06

[root@rbd-client ~]# rbd mirror image status data/image1
image1:
global_id: 08027096-d267-47f8-b52e-59de1353a034
state: up+stopped

description: force promoted
last_update: 2023-04-17 13:25:06

HEeKR

o 55 Red Hat OpenStack Platform #5877 (5 FIAZE T,

6.5.6. HEETNEIRE

MR EHERROREE N REEE, N7 ERNE, FEETFHEERLUTHG, UERRBREAR
ARSI R,

EHEREY SRS, WIEHREETNNAENER, REFERNE LR F R,

FRFM

o —/NIETEjZ1THI Red Hat Ceph Storage 52%,

o EFURET RBIRL Vi FIAR,

it =

1. &3xE Cephadm shell :

ANl
I [root@rbd-client ~]# cephadm shell

2. 1t site-a FiE%KEF £, SITUTEHS :

ANl
I [ceph: root@rbd-client /]# ceph orch apply rbd-mirror --placement=host01

3. HBRAEARI TTIE VT [ B3 4 =

' s
L BRI TE R BRI TN F b R £I21T.

gg% .
O SRR A .

a. FREUH UUID :

cak
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Wik

I rbd mirror pool info POOL_NAME

ANl

I [ceph: root@host01 /]# rbd mirror pool info pool_failback
b. MHBRITIED BT

Wik

I rbd mirror pool peer remove POOL_NAME PEER _UUID

Nl

[ceph: root@host01 /]# rbd mirror pool peer remove pool_failback f055bb88-6253-4041-
923d-08c4ecbe799a

4. QIR BME X FE AR M,
a. EOE rbd i, IHHATLUTERMF
ik
ceph osd pool create POOL_NAME PG_NUM

ceph osd pool application enable POOL_NAME rbd
rbd pool init -p POOL_NAME

Nl

[root@rbd-client ~J# ceph osd pool create poolt
[root@rbd-client ~]# ceph osd pool application enable pooli rbd
[root@rbd-client ~J# rbd pool init -p poold

5. 7 Ceph B MR TR LE, BISFHERNER,
a. Qi Ceph BPIKF, FH/FMERNFIMEND :

Wk

rbd mirror pool peer bootstrap create --site-name LOCAL_SITE_NAME POOL_NAME >
PATH_TO_BOOTSTRAP_TOKEN

=~
data > /root/bootstrap_token_site-a

I [ceph: root@rbd-client-site-a /]# rbd mirror pool peer bootstrap create --site-name site-a
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pa -3

XN bootstrap #4522 client.rbd-mirror.site-a # client.rbd-mirror-
peer Ceph F /7,

b. ¥ bootstrap S h& X {4 & Hl El site-b FHE&EEE,
c. 7 site-b FiEHEEEF T A bootstrap Hh& :
Bk

rbd mirror pool peer bootstrap import --site-name LOCAL _SITE_NAME --direction rx-
only POOL_NAME PATH_TO _BOOTSTRAP_TOKEN

Nl

[ceph: root@rbd-client-site-b /]# rbd mirror pool peer bootstrap import --site-name site-b -
-direction rx-only data /root/bootstrap_token_site-a

a3

XfFE[ RBD 5fRkIhee, EabJifEH --direction rx-only %, EHES|S
SN WA R RINLE.

6. 7f site-a FFIEER PR RA, WL site-b FHEERFZ S EKIMRIN X EELR

ANl
[ceph: root@rbd-client /]# rbd mirror pool info -p data
Mode: image
Peers:
uuiD NAME CLIENT

d2ae0594-a43b-4c67-a167-a36c646e8643 site-b client.site-b

HEHR

o MEEZER, S Red Hat Ceph Storage Administration Guide HHIfH /& —&,

6.5.6.1. R [E] EFEEEE LM
U LRTAY EFEERRE N, KINE EFEERE,

pa -3

INBEEFRIG) EFE THRIE, NEEEHFAMITH, RNEGREFRSIRESETNR
RBD #if%& ID, ZaiNAESRZ /I,

FRFH

o E/MWAIEIEIZ1THI Red Hat Ceph Storage 52%,

o I RBIRZH Ui AR
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o (A MEHREC B ERNEAR R,

it

1. BRIGE site-b EEFRITIET ARG RS, BIINIZER up-stopped R, RN ZRIEH
local image is primary :

Nl

[root@rbd-client ~]# rbd mirror image status data/image1
image1:
global_id: 08027096-d267-47f8-b52e-59de1353a034
state: up+stopped
description: local image is primary
last_update: 2019-04-22 17:37:48
[root@rbd-client ~]# rbd mirror image status data/image2
image2:
global_id: 08027096-d267-47f8-b52e-59de1353a034
state: up+stopped
description: local image is primary
last_update: 2019-04-22 17:38:18

2. M site-a F#SREFH) Ceph T RAEHK RS MAR TR
WA
I rbd mirror pool info POOL_NAME/IMAGE_NAME

Nl

[root@rbd-client ~J# rbd info data/image1
[root@rbd-client ~J# rbd info data/image2

ERSHEH A, i mirroring primary: true X mirroring primary: false LU E IR .
3. M site-a Fi#&EEHH Ceph monitor T RIZTLA T B RERII N EEH :

Wik

I rbd mirror image demote POOL_NAME/IMAGE_NAME

ANl

I [root@rbd-client ~]# rbd mirror image demote data/image1

4. MNBRKRILMFERA, MNEFRLSEGR, 1T site-a FHEERETHNEET R EZTUTH®S, UE
¥R M site-b F site-a FI%5 {5 :

Wk

I rbd mirror image resync POOL_NAME/ IMAGE_NAME
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Nl

[root@rbd-client ~]# rbd mirror image resync data/image1
Flagged image for resync from primary
[root@rbd-client ~]# rbd mirror image resync data/image?2
Flagged image for resync from primary

. —BEfE R, BRI ERE LT up+replaying RSHRTEREEKEFRS ., BITE site-a
ﬁﬁ%%ﬁqﬂﬁ’ﬂﬁ??%ﬁiqﬂiﬁu'ﬁp RREEERS :

Wik
I rbd mirror image status POOL_NAME/ IMAGE_NAME
=Bl

[root@rbd-client ~]# rbd mirror image status data/image1
[root@rbd-client ~]# rbd mirror image status data/image2

. 1E site-b ZFi#&EFHH Ceph monitor T R EIZITLL T an B 3RBEY: site-b FEEREFHHIHIK
Wk
I rbd mirror image demote POOL_NAME/ IMAGE_NAME
=Pl
I [root@rbd-client ~]# rbd mirror image demote data/image1

[root@rbd-client ~]# rbd mirror image demote data/image2

pay 3

% IMREBSMREFHER, NRFEMRACHREFEERFTHK,

. 1f site-a FFEEREE B Ceph monitor TV RAPIZITUA TG RRIZAM T site-a FhEEEEFBILLF]
FHE

Wik
I rbd mirror image promote POOL_NAME/IMAGE_NAME
ANl

[root@rbd-client ~]# rbd mirror image promote data/image1
[root@rbd-client ~]# rbd mirror image promote data/image?2

. 1 H site-a FEEEER Ceph T RBIHEGKE. BITNH LR up+stopped R, FERRZ
4 local image is primary:

Wk
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I rbd mirror image status POOL_NAME/ IMAGE_NAME
=Bl

[root@rbd-client ~]# rbd mirror image status data/image1
image1:
global_id: 08027096-d267-47f8-b52e-59de1353a034
state: up+stopped
description: local image is primary
last_update: 2019-04-22 11:14:51
[root@rbd-client ~]# rbd mirror image status data/image2
image2:
global_id: 596f41bc-874b-4cd4-aefe-4929578cc834
state: up+stopped
description: local image is primary
last_update: 2019-04-22 11:14:51

6.5.7. BRI A B &
WEXRWE, ERTURBRRAGEERIDEE, FHHEM Ceph RiXFHHRRS.

FoRFM

o —/NIETEjZ1THI Red Hat Ceph Storage 52%,
o T RBIARZ A VT [AIABR,
ik =
1. 1 site-b FHEEEE X FEEEM site-a FEEEF MR :
P

[root@rbd-client ~]# rbd mirror pool peer remove data client.remote@remote --cluster local
[root@rbd-client ~]# rbd --cluster site-a mirror pool peer remove data client.site-b@site-b -n
client.site-a

2. 1% site-a B/ iw P {Z1IEFHEZR rbd-mirror SFFHE ¢
Gk

systemctl stop ceph-rbd-mirror@CLIENT_ID
systemctl disable ceph-rbd-mirror@CLIENT_ID
systemctl disable ceph-rbd-mirror.target

Nl

[root@rbd-client ~]# systemctl stop ceph-rbd-mirror@site-a
[root@rbd-client ~]# systemctl disable ceph-rbd-mirror@site-a
[root@rbd-client ~]# systemctl disable ceph-rbd-mirror.target
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& 75 &1 CEPH-IMMUTABLE-OBJECT-CACHE SFi 8

5B 7 Z EIE CEPH-IMMUTABLE-OBJECT-CACHE ST 1

ENEMEEIER, [ ceph-immutable-object-cache SFiF 2 G F A MR EMRBERET, XA
REMTAMEER B, UEEZHIE L SEREREREE,

7.1. Ceph FeI L EFFI#HE

QEMU

4

librbd
(cloned image)

v v

librados ceph-immutable-object-cache
OSDs / mons local cache of parent image data

7.1. CEPH-IMMUTABLE-OBJECT-CACHE P iH T2 B AR T

REREEEGEEREBR—/NRoREK. fli, EFEVKEZEQNVD)F, EUHME—EiE&RE
P&, RAVMAEENEM P ILARE, EEhdEP, MREGAXGRNAMER, INEERELT
EH LR, XPERED T E S IREIRERARE,

{§1[ ceph-immutable-object-cache ST 2 MR EH

ceph-immutable-object-cache 5717/ #2 & Red Hat Ceph Storage H—E4%, ©EdT B. FRMO A
XFHERGL. EfFEA RADOS MGEEEIAIER, RERINNERRBREEN ceph conf 3§, monitor
it R e 105U E &, 10 /etc/ceph/ CLUSTER.conf, /etc/ceph/ CLUSTER keyring, 1

/etc/ceph/ CLUSTER. NAMEkeyrlng Hrh CLUSTER BB — /1A RIFHETR, NAME 2R TF%E#E
B RADOS F 7, #40 client.ceph-immutable-object-cache,

SFrHEMNEZAMSG
ceph-immutable-object-cache S 2 E L FE 4 :

o ETHEEFHIIRFBFE(PC) : FHAERERIN MRS ERET, FERFEKE librbd &
Frime .

° H—EﬁFHE’J(LRU)E?ﬂ'?ﬁ_EB%?ﬁ%E% FIHREE N R TSR cache-hits WREFESTT
ER. NMRAREIAFRBEMNHE, BRI B RTE
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o ETFTXHMEEFEMW  FINARENET XA EEFFME. ERA RADOS XfREf, M
RADOS SKEIRINFFHEFE AL 77 B K.,

TS ZEH RBD 54&8, librbd &% :E 1 H Unix BiEEFEEE cache PR, HINEE
&, librbd SEREHLEET 5 SR, NREREREFILE, FHHESRN RADOS MTRIZFH

X FRSR, FENRENT-DNEEGMNEERRS, TR0 R # 8 LRU ST 8UE, B
BEFEN LR D REF X,

IRBIERE, A SSD ENEEF.

7.2. ECi& CEPH-IMMUTABLE-OBJECT-CACHE 711} 2

ceph-immutable-object-cache 2 Ceph & RADOS X R REFHITFI 12,

HE
Z{# M ceph-immutable-object-cache 772, HNFIEEHW E# RADOS &E%,

TFHARRSNRIBA BRI E 5, XLERFNRIRFS G RRILE, BRI L& %% ceph-immutable-
object-cache ¥4 & sk BL & 7 17# 72,

FERFH
o —NIETEjZ1THI Red Hat Ceph Storage 52%,
o EH—/SSD AF%E.
iz
1. 2 RBD £Z RIEREi§R%F, 1E /etc/ceph/ceph.conf SXHH] [client] BRI TS -
=~
[root@ceph-host01 ~]# vi /etc/ceph/ceph.conf
[client]

rbd parent cache enabled = true
rbd plugins = parent_cache

BREH.
2. &% ceph-immutable-object-cache ¥4 & :

=Pl
I [root@ceph-host1 ~]# dnf install ceph-immutable-object-cache

3. DIEEME—B Ceph B/ ID, BEAEL :

Wk
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ceph auth get-or-create client.ceph-immutable-object-cache. USER_NAME mon 'profile rbd'
osd 'profile rbd-read-only’

Nl

[root@ceph-host1 ~]# ceph auth get-or-create client.ceph-immutable-object-cache.user mon
'profile rbd" osd 'profile rbd-read-only’

[client.ceph-immutable-object-cache.user]
key = AQCVPH1gFgHRAhAApP8EXRIsoxQK4QSYSRoVJLw==

S H LB PEA,

. 1Z /etc/iceph B3x, OQE—D3CHFHMIGEEAIL

Nl

[root@ceph-host1 J# vi /etc/ceph/ceph.client.ceph-immutable-object-cache.user.keyring

[client.ceph-immutable-object-cache.user]
key = AQCVPH1gFgHRAhAApP8EXRIsoxQK4QSYSRoVJLw

. B FSRERE

Wk

systemctl enable ceph-immutable-object-cache@ceph-immutable-object-
cache.USER NAME

1 USER_NAME 38 7E H =P 32 5L 41,

Nl

[root@ceph-host1 ~]# systemctl enable ceph-immutable-object-cache@ceph-immutable-
object-cache.user

Created symlink /etc/systemd/system/ceph-immutable-object-cache.target.wants/ceph-
immutable-object-cache@ceph-immutable-object-cache.user.service -
/usr/lib/systemd/system/ceph-immutable-object-cache@.service.

. J27/ ceph-immutable-object-cache SFi#72 :

Wk

systemctl start ceph-immutable-object-cache@ceph-immutable-object-cache. USER_NAME

Nl

[root@ceph-host1 ~]# systemctl start ceph-immutable-object-cache@ceph-immutable-object-

cache.user
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o KMEMBIRS :
Wik
I systemctl status ceph-immutable-object-cache@ceph-immutable-object-cache. USER_NAME
ANl

[root@ceph-host1 ~]# systemctl status ceph-immutable-object-cache@ceph-immutable-
object-cache.user

e ceph-immutable-object-cache@ceph-immutable-object-cache.user>
Loaded: loaded (/usr/lib/systemd/system/ceph-immutable-objec>
Active: active (running) since Mon 2021-04-19 13:49:06 IST; >

Main PID: 85020 (ceph-immutable-)

Tasks: 15 (limit: 49451)

Memory: 8.3M

CGroup: /system.slice/system-ceph\x2dimmutable\x2dobject\x2d>
L-85020 /usr/bin/ceph-immutable-object-cache -f --cl>

7.3. CEPH-IMMUTABLE-OBJECT-CACHE SHM 2B X E
FH T ceph-immutable-object-cache P2 — L EEFEAHKE.

immutable_object_cache_sock
(Y
FATF librbd & F'i##0 ceph-immutable-object-cache SFF T2 AIHE S EREFZ KRR,
KR
FR&
A

/var/run/ceph/immutable_object_cache_sock

immutable_object_cache_path
(Y
RN REFEHIEE 3%,
KR
FR&
A

/tmp/ceph_immutable_object_cache

immutable_object_cache_max_size
(Y
R R FHRARN,
KR
K
A
1G
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immutable_object_cache_watermark

feiiodt
¥ high-water t1id. ZENTEIM—A, MREFRNEBXDEE, FHARRFHRE
F LRU Gt 1E BMBR A 277,

KR
FRlE

A
0.9

7.4. CEPH-IMMUTABLE-OBJECT-CACHE P f2HY QOS % i&

ceph-immutable-object-cache sFF#H X FH T RIFENEE.

immutable_object_cache_qos_schedule_tick_min

#ﬁ:é
AN R G Fr B BN B I
3&”:2
Milliseconds
LI
50

immutable_object_cache_qos_iops_limit
(Y
FA P E AR | 280 R %77 10 B REIZ,
KR
B
A
0

immutable_object_cache_qos_iops_burst
(Y
FA P LA | 280 R %7 10 1R AFBIZR A BRI,
KR
B
A
0

immutable_object_cache_qos_iops_burst_seconds
feiodt
FAF RE SLEY burst Fr2ERf[A], AN RRZERNRERF 10 #8145,
KR
#
A
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immutable_object_cache_qos_bps_limit
(Y
AP E AR a8 R&F B 10 F 1 RRE,
KR
B
2A
0

immutable_object_cache_qos_bps_burst
(Y
F P E LR a8 R %7 10 F 11 BIZR & BRI,
KR
B
2A
0

immutable_object_cache_qos_bps_burst_seconds

sk
R AR SR E R 4 IR,
S
2
2Rk
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% 8 Z RBD PIiktER

25 8 = rBD AR IL

ENFEEER, B LLET rbd RIRARERA] Ceph BRIZHE, EAILIBRSIFIBUHBRAT L&, FHETX
LEBRGY, b4, ERETLUEIT rbd MR B RS SR.

HE
A P & LU#E A Red Hat Enterprise Linux (RHEL) LA Linux & TR A R BRI E 7 i,

BHFEXRE, MIREFEEFPERILERARE PR ZINEE, L8R RIXLE ]
A, BRMRZINBRANERERZE P im—0, R o A R RIX AN [a]

FoRFM

o —/NIETEjZ1THI Red Hat Ceph Storage 52%,

8.1. | CEPH X &3 M LINUX NEIERE FinfERE©
ENTEHEEER, EALATE Red Hat Ceph Storage ZHITEMR N Linux RREIRE F iR I8 Ceph ik

o FARNEERNR, EAUERGSTRIZINIEIREE Linux &0k, FiHToR. BREMER.
ZE, EELOyEERME A,

FRFM

o —/NIETEjZ1THI Red Hat Ceph Storage 52%,

e —/ Red Hat Enterprise Linux & i,

8.1.1. FEAUERMRTY Linux ARZERE Fin | Ceph Hi#
e DUB (S e RMThRE, SAEHIER Web REH Linux RZIERZE FimdlE Ceph ik #,

HNZEIRE iR 3590 Deep flatten. Layering. Exclusive #{%E. Object map # Fast diff ZIhAE,

FoRFM

o —/NIETEjZ1THI Red Hat Ceph Storage 52%,

o GIEHFAHEHI RBD i,

T
1. 7E Block FHIZF HAIEEE Images,
2. = Create,

3. 7 Create RBD BOH, HIABIRAM, %5 RBD HRM, EFEZRHTHEE
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Block *® Images # Create

Create RBD
Name * test
Pool * mypool -
Use a dedicated data pool @
Size * | 10 .Q?_i.ﬁl
Features Deep flatten
Layering

Exclusive lock
Ohbject map (requires exclusive-lock)
Joumaling (requires exclusive-lock)

Fast diff {interlocked with object-map)

Advanced..

Cancel

4. 25 Create RBD,

o MIRB— RO EREEAL.

HeHR
o BEXEZ%ER, 155 Red Hat Ceph Storage Block Device Guide ] & H w5777 Linux L%
GIFIHEZ; Ceph it 55,

o BXELIER, EHH Red Hat Ceph Storage [NZRIER -

8.1.2. A MBI FHiEEL Ceph H1Z & E| Linux £

IR LUE A Linux rbd RIR%EEM Red Hat Enterprise Linux &/ iRBRET Ceph Bk, MEIZE, &T
DI EHFAT A X, e MEE, UEETLEXHEARIEA,

FRFH

o —/NIETEjZ1THI Red Hat Ceph Storage 52%,
o (IEEGFEAIEHRIEmRE Linux RREIRE FIRH Ceph %A,

e — Red Hat Enterprise Linux Z& /"I,

1. 1£ Red Hat Enterprise Linux & i 17 ;)R £, 5 Red Hat Ceph Storage 7 Tools Zfi#E :

I [root@rbd-client ~]# subscription-manager repos --enable=rhceph-7-tools-for-rhel-9-x86_64-
rpms
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2. &% ceph-common RPM ¥4 8 :
I [root@rbd-client ~J# dnf install ceph-common
3. I Ceph EEESTHEM monitor MR EHIEIE IR T m -
Wik
I scp root@MONITOR_NODE:/etc/ceph/ceph.conf /etc/ceph/ceph.conf
ANl

[root@rbd-client ~]# scp root@cluster1-node2:/etc/ceph/ceph.conf /etc/ceph/ceph.conf
root@192.168.0.32's password:

ceph.conf 100% 497 724.9KB/s 00:00
[root@client1 ~J#

4. FFEEASAE M monitor TTREFIRIE IR TR
Wik

scp root@MONITOR_NODE:/etc/ceph/ceph.client.admin.keyring
/etc/ceph/ceph.client.admin.keyring

Nl

[root@rbd-client ~]# scp root@cluster1-node2:/etc/ceph/ceph.client.admin.keyring
/etc/ceph/ceph.client.admin.keyring

root@192.168.0.32's password:

ceph.client.admin.keyring 100% 151 265.0KB/s 00:00
[root@client1 ~J#

5. BREVERMR :
Wik
I rbd map --pool POOL_NAME IMAGE_NAME --id admin
ANl

[root@rbd-client ~]# rbd map --pool block-device-pool image1 --id admin
/dev/rbd0
[root@client1 ~]J#

6. EHREEPRAIRDI XK :
Wik
I parted /dev/MAPPED _BLOCK_ DEVICE mklabel msdos

Nl

89



Red Hat Ceph Storage 7 Hti%#&¥5Ha

[root@rbd-client ~]# parted /dev/rbd0 mklabel msdos
Information: You may need to update /etc/fstab.

7. I XFS XHRTLIBRDK :
Wik
I parted /dev/MAPPED _BLOCK_DEVICE mkpart primary xfs 0% 100%
ANl

[root@rbd-client ~]# parted /dev/rbd0 mkpart primary xfs 0% 100%
Information: You may need to update /etc/fstab.

8. LD K :
Wk

I mkfs.xfs /dev/IMAPPED _BLOCK_DEVICE_WITH_PARTITION_NUMBER

ANl

[root@rbd-client ~]# mkfs.xfs /dev/rbd0Op1

meta-data=/dev/rbdOp1 isize=512 agcount=16, agsize=163824 blks
= sectsz=512 attr=2, projid32bit=1
= crc=1 finobt=1, sparse=1, rmapbt=0
= reflink=1

data = bsize=4096 blocks=2621184, imaxpct=25
= sunit=16  swidth=16 blks

naming =version 2 bsize=4096 ascii-ci=0, ftype=1

log =internal log bsize=4096 blocks=2560, version=2
= sectsz=512 sunit=16 blks, lazy-count=1

realtime =none extsz=4096 blocks=0, rtextents=0

9. IREHEEMHRENE X :
Wk
I mkdir PATH_TO_DIRECTORY
Pl
I [root@rbd-client ~]# mkdir /mnt/ceph

10. HEEXMHRL

Wk

mount /dev/IMAPPED_BLOCK_DEVICE_WITH_PARTITION_NUMBER
PATH_TO_DIRECTORY
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ANl

I [root@rbd-client ~]J# mount /dev/rbdOp1 /mnt/ceph/
N BIEXHRERE S ETF D RERBKAN :

Wik

I df -h PATH_TO_DIRECTORY

ANl

[root@rbd-client ~J# df -h /mnt/ceph/
Filesystem  Size Used Avail Use% Mounted on
/dev/rbd0p1 10G 105M 9.9G 2% /mnt/ceph

HeHR
o MFEERLRER, BB @AZFER Y Linux NZEHE im0 Ceph HiK A o
o MEHFLER, ESH N Red Hat Enterprise Linux 8 B2 {4% %5,

o MEFLER, 1HS M Red Hat Enterprise Linux 7 Y77 it E 215 R,

8.2. Mgt 7

A rbd FHEGBFRE R NREER, EUAHEERE R, BRMAMAS %, RBD [iNE RBD W&
B (MNSRERINE)

FRFH

o —/NIETEjZ1THI Red Hat Ceph Storage 52%,

o I RBIRZH Ui AR

Y=
1 BREEEIIEK

pl
I [root@rbd-client ~]# rbd list

2. LU 2 BRETERE P IR -
o [FEI{RA MR B PIRAR LR -
Wk

I rbd device map POOL_NAME/IMAGE_NAME --id USER_NAME

=pl

o1
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https://access.redhat.com/documentation/zh-cn/red_hat_enterprise_linux/8/html-single/managing_file_systems/
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I [root@rbd-client ~J# rbd device map rbd/myimage --id admin
o 7E{E cephx BRKIER, BT EAMLKEE secret ISR E secret :
Wik

[root@rbd-client ~J# rbd device map POOL_NAME/IMAGE_NAME --id USER_NAME --
keyring PATH_TO_KEYRING

HE

[root@rbd-client ~]# rbd device map POOL_NAME/IMAGE_NAME --id USER_NAME --
keyfile PATH_TO FILE

8.3. TR ET AL &
REILUEF rbd 495 B R HIE A SR R RS B N AR B,

FRFMH

o —/NIETEjZ1THI Red Hat Ceph Storage 52%,

o T RBIRZH Ui AR

1 B RBRETBERIA

I [root@rbd-client ~]# rbd device list

8.4. BUHBR S X &

BRI LUE A unmap i RSB, B rbd S HEUE map I HK.

FoRFH

o —/NIETEjZ1THI Red Hat Ceph Storage 52%,
o T RBIARZ A VT A1 BR,
o MHTHIHIR,

it
1 ARER A BO AR,
pl

I [root@rbd-client ~]# rbd device list

2. BUBBRESHRIZ & Bifk :
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Wik
I rbd device unmap /dev/rbd/POOL_NAME/IMAGE_NAME
AN

I [root@rbd-client ~]# rbd device unmap /dev/rbd/pool1/image1

8.5. [RE R — IR E p & 22 [R] A R R
EREFES GRS (W0 OpenStack 2k OpenShift Container Storage) BI1ER FEZE A Ceph Bk
B, FEBREI A P LS E&IT A, 5 CephX THREMLE S, B/ AT LRI ZIR E M they & 22
B8], LABRSINEE&RB9 7],
IRAT LA A RADOS 22 [a] (—F3rmIS B 900) RIRAX R, LURHSHA rados &/ im 2 [AIMIBRES
B, BFmRENFETENNGEZEREFATEINR, XESFEAREB RADOS & FinAF&/ -
A4T, XN FIFS ARSI B B SRR S5 B .
8] LATE R —th AR B PR S A 4 22 B P fR B i B AR
SERFEH

o —/NIETEjZ1THI Red Hat Ceph Storage 52%,

o HERMBEZE M inm LIFRTE WA E 4x # librbd 0 librados.,

e monitor A& i mBY root L HITH FIALER,

Pt =
1. 0% rbd b :

Wik
I ceph osd pool create POOL_NAME PG_NUM
ANl

[ceph: root@host01 /]# ceph osd pool create mypool 100
pool 'mypool’ created

2. ¥ rbd 5 RBD [ KEK :
Wik
I ceph osd pool application enable POOL _NAME rbd
ANl

[ceph: root@host01 /]# ceph osd pool application enable mypool rbd
enabled application 'rbd" on pool 'mypool’
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3. f£F RBD N AEFEMRILHT
Wik
I rbd pool init -p POOL_NAME
ANl
I [ceph: root@host01 /J# rbd pool init -p mypool
4. BIEM e BZEN -
Wik
I rbd namespace create --namespace NAMESPACE
ANl

[ceph: root@host01 /J# rbd namespace create --namespace namespace1
[ceph: root@host01 /J# rbd namespace create --namespace namespace2

[ceph: root@host01 /]# rbd namespace Is --format=json
[{"name":"namespace2"},{"name":"namespace1"}]

5. AW R E ZEZ R HTCR
Wik

ceph auth get-or-create client. USER_NAME mon 'profile rbd' osd "profile rbd pool=rbd
namespace=NAMESPACE' -o /etc/ceph/client. USER_NAME.keyring

Nl

[ceph: root@host01 /]# ceph auth get-or-create client.testuser mon 'profile rbd' osd 'profile
rbd pool=rbd namespace=namespace1’ -o /etc/ceph/client.testuser.keyring

[ceph: root@host01 /]# ceph auth get-or-create client.newuser mon 'profile rbd' osd 'profile
rbd pool=rbd namespace=namespace?2' -o /etc/ceph/client.newuser.keyring

6. RINEFiREH -
Wik
I ceph auth get client. USER_NAME
ANl

[ceph: root@host01 /]# ceph auth get client.testuser

[client.testuser]
key = AQDMp61hBf5SUKRAAQjQ2In0Z3uwAase7mrlIKnQ==

94



&5 8 2 RBD iR

caps mon = "profile rbd"

caps osd = "profile rbd pool=rbd namespace=namespacel”
exported keyring for client.testuser

[ceph: root@host01 /]# ceph auth get client.newuser
[client.newuser]

key = AQDfp61hVILFHRAA7D800gmZI80ROY+AUG4A+Q==
caps mon = "profile rbd"

caps osd = "profile rbd pool=rbd namespace=namespace2"
exported keyring for client.newuser

7. QB ERARFHE R AR BT E L an & 22 H]
Wik
I rbd create --namespace NAMESPACE IMAGE_NAME --size SIZE_IN_GB
ANl
[ceph: root@host01 /J# rbd create --namespace namespacel image01 --size 1G
[ceph: root@host01 /J# rbd create --namespace namespace?2 image02 --size 1G
8. Ik : FRER 6P 4 22 A FI R XY BR AR RO IEIE -
Wik
I rbd --namespace NAMESPACE |s --long
ANl

[ceph: root@host01 /]# rbd --namespace namespace Is --long
NAME SIZE PARENT FMT PROT LOCK
image01 1 GiB 2

[ceph: root@host01 /]# rbd --namespace namespace?2 Is --long
NAME SIZE PARENT FMT PROT LOCK
image02 1 GiB 2

9. ¥ Ceph EZE XM Ceph Wi mEHIEIE KT = -
I scp /etc/ceph/ceph.conf root@CLIENT_NODE:/etc/ceph/
ANl

[ceph: root@host01 /]# scp /etc/ceph/ceph.conf root@host02:/etc/ceph/

root@host02's password:
ceph.conf 100% 497 724.9KB/s 00:00

10. ¥ Ceph Y5#277 mH admin BHIAEHIEIE w17 = -
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Wik
I scp /etc/ceph/ceph.client.admin.keyring root@ CLIENT_NODE:/etc/ceph
ANl

[ceph: root@host01 /]# scp /etc/ceph/ceph.client.admin.keyring root@host02:/etc/ceph/

root@host02's password:
ceph.client.admin.keyring 100% 151 265.0KB/s 00:00

. AP HIAM Ceph T REFIEIR FiHT S -
Wik
I scp /etc/ceph/ceph.client. USER_NAME.keyring root@ CLIENT_NODE:/etc/ceph/
ANl

[ceph: root@host01 /]# scp /etc/ceph/client.newuser.keyring root@host02:/etc/ceph/

[ceph: root@host01 /]# scp /etc/ceph/client.testuser.keyring root@host02:/etc/ceph/

12. BRESHUS AR ¢
Wik

rbd map --name NAMESPACE IMAGE_NAME -n client. USER_NAME --keyring
/etc/ceph/client. USER_NAME.keyring

Pl

[ceph: root@host01 /]# rbd map --namespace namespacel image01 -n client.testuser --
keyring=/etc/ceph/client.testuser.keyring

/dev/rbd0

[ceph: root@host01 /]# rbd map --namespace namespace2 image02 -n client.newuser --
keyring=/etc/ceph/client.newuser.keyring

/dev/rbd1
SRSV A B — 3t A B L At £ 42 22 (A R B A P
Bl

[ceph: root@host01 /]# rbd map --namespace namespace2 image02 -n client.testuser --
keyring=/etc/ceph/client.testuser.keyring

rbd: warning: image already mapped as /dev/rbd1

rbd: sysfs write failed
rbd: error asserting namespace: (1) Operation not permitted
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In some cases useful info is found in syslog - try "dmesg | tail".

2021-12-06 02:49:08.106 7f8d4fde2500 -1 librbd::api::Namespace: exists: error asserting
namespace: (1) Operation not permitted

rbd: map failed: (1) Operation not permitted

[ceph: root@host01 /]# rbd map --namespace namespacel image01 -n client.newuser --
keyring=/etc/ceph/client.newuser.keyring

rbd: warning: image already mapped as /dev/rbd0

rbd: sysfs write failed

rbd: error asserting namespace: (1) Operation not permitted

In some cases useful info is found in syslog - try "dmesg | tail".

2021-12-03 12:16:24.011 7fcad776a040 -1 librbd::api::Namespace: exists: error asserting
namespace: (1) Operation not permitted

rbd: map failed: (1) Operation not permitted

13. WIRZIE % -
ANl
[ceph: root@host01 /J# rbd showmapped
id pool namespace image snap device

0 rbd namespacel image0O1 - /dev/rbd0
1 rbd namespace2 image02 - /dev/rbd1
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2 9% {# CEPH #i% % PYTHON #&Ht

rbd python SR XS Ceph BiZEHRHI L XH VIR, BEFEALLARETIE, 55 A rbd # rados
Python &k,

FRFH

o —/NIETEjZ1THI Red Hat Ceph Storage 52%,

o U RBIRZH Ui AR

it =

1. E#E RADOS F#TF 10 L :

cluster.connect()

%
cluster = rados.Rados(conffile="my_ceph.conf')
ioctx = cluster.open_ioctx('mypool’)

2. SEf{E— :class:rbd.RBD %1%, FFOIRHEE :

rbd_inst = rbd.RBD()
size =4 *1024**3 # 4 GiB
rbd_inst.create(ioctx, 'myimage’, size)

3. BEEHEB LT I/O0, EXHIE— :class:rbd.Image X & :

image = rbd.Image(ioctx, 'myimage’)
data = 'foo' * 200
image.write(data, 0)

XERfF foo" B AGKHIRT 600 F11, 1HFR, HIEAREER type:unicode - librbd FE1:& 4020
b :c:type:char B EHFEET,

4. KBk, 10 £ TFXHE RADOS Hy%E# :

image.close()
ioctx.close()
cluster.shutdown()

NTREEN, BNHRERLIALFEIRD finally A :

import rados
import rbd

cluster = rados.Rados(conffile="my_ceph_conf')
try:
ioctx = cluster.open_ioctx('my_pool’)
try:
rbd_inst = rbd.RBD()
size =4*1024**3 #4 GiB
rbd_inst.create(ioctx, 'myimage’, size)
image = rbd.Image(ioctx, 'myimage’)
try:
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data = 'foo' * 200
image.write(data, 0)
finally:
image.close()
finally:
ioctx.close()
finally:
cluster.shutdown()

XABER AN, Rados. loctx #1 Image RAILLBERIIXHH XN LT X EES, FHTE
IERN EFCEESSN, EdRAmnT :

with rados.Rados(conffile="my_ceph.conf') as cluster:
with cluster.open_ioctx('mypool') as ioctx:
rbd_inst = rbd.RBD()
size =4 *1024**3 # 4 GiB
rbd_inst.create(ioctx, 'myimage’, size)
with rbd.Image(ioctx, 'myimage’) as image:
data = 'foo' * 200
image.write(data, 0)
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BiE A. CEPH B KBS

ENEHEER, EILLE AT AL, #iE Ceph BZ&EMITH, EALMERLLLSERLEFRIA
Ceph B% & 1ETFIAN Ceph HHX & R EETERS.

SeRFMH

o —/NIETEjZ1THI Red Hat Ceph Storage 52%,

Al B & BRI LT
A LSE T QR R BRI LB, Ceph ISOIRIKR ) 2 BUsEE, BERE,

rbd_default_format
fah

MR BEREEHEMER, NEARISR (BN 1 BHHEERNRBIEN, REMEMRAL librbd
MAZIRLR, ERFFREFEHNINE. MIRAE 311 FHa, rbd FIRRERZFER 2 (FHRR
) o R 22BN TN ERENZE, BESZTIT R, UERKATFESIE,

KRB
BEY
A
2

rbd_default_order
3
MEEBIREHEMINE, BRIAWITE.,
it
B
NI
22

rbd_default_stripe_count
feh
INRRIEEEMEMRTE, RIBNRTH, BERNMEFTESRT v2 ThEE,
3]
64-bit Unsigned Z#{
NI
0

rbd_default_stripe_unit

- pU
MRRIEEHMET BT, BIAFRTHRIT, FHITM 0 (BIRRK/N) HHEHMEFEERT v2 I
GIER

KRB
64-bit Unsigned Z#{

il
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0

rbd_default_features
ek
QBRI SRR 5 B EIAThEE, B ICERTFHRN 2 Hifk, REN :
1: Layering support4 /2 o 1T 1& 8 A 5a &,

2: Striping v2 supportS AL AT E L MR Z A9 BUEEE. KT AT HTHIEES/ BTN
:ﬁo

4: Exclusive locking support/Z G, B©EXREFIR{EHITE ARIIREN RUIE,

8: Object map support X & 2fa BN - XRKRMNFHELGEENEITE, SRS ZFFHBN

FIRERSELIEAERNN R (BBUBFMANDIS L)  BRAYRRESFATNR RS S AT S HR
BRIE TR /O #1E,

16: Fast-diff support.Fast-diff ZHFBURF XN RS ZHNET AUEXRF. SANRMEFRMT
F—NEME, XA AR R A R IR R AR R B LR BIE R A E 2 AR ZE 5,

32: Deep-flatten support ;ZE RE(E rbd flatten IR T R A B AL VE B THIGHIFRE R, 0
%/xfﬁ_ e, ’%ﬂ%ﬂ’]'lkﬂ”ﬂbAﬂ@ﬁ:.l:ﬁC% E R BRI PR 2 BT, RIGFTEMR, RERFILE

64: Journaling support. B E 1L R ERIBER A EMIFE LKA FRIRIFRE BN, XIFE AT BRITIE
&M crash-consistent FARTEAHh A FH

[ BT RE R B I B R S A0,

e}
B
- IN
61-5RATHE. THAUE. SRS, fast-diff 1 deep-flatten

' .
HBRIPFINILETFIRE RBD N2 HNHIHEY RBD & i,

rbd_default_map_options
feiodt
REFETEERFIAIMEAN K, 151555 map Options T# man rbd,
KR
TR
24

A.2. Bug &g kI

rbd_op_threads
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s

ik R R,
S

2
£k

;

gk

H
[=]

AEHN rbd_op_threads HIEIAE

, RVRHEIX
Ei78 7%

rbd_op_thread_timeout
(Y
B e R R LR BB I F] (AR R EAAL)
RB
B
LI
60

rbd_non_blocking_aio
Jaah

BENKT 1 WBFARERFREE

RN true, Ceph FEEE worker 2L & RS |/O #4E, LUBAIEFRLE,
i

/R ME
A

true

rbd_concurrent_management_ops
fed

RE
BEY
A
10

rbd_request_timed_out_seconds

ek
YL KB RTEOFO B,
el
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BE
- N
30

rbd_clone_copy_on_read
feh
LBIKEN true I, =EAIELNEHIEE,
it
/R ME
LN

false

rbd_enable_alloc_hint
(Y
NRA true, NEADEIRT, HRIZEFE OSD Bk HiRR, LUIERTER AN R,
i
/R ME
NI

true

rbd_skip_partial_discard
T
S0RN true, MBI FEZHEFTXN RABSEERFB T FEH,
i
/R ME
LI

false

rbd_tracing
feh
PFFXANETAZE N true BUS A Linux Trace Toolkit Next Generation User Space Tracer (LTTng-
UST) BEss, 1555 8 RBD Replay JAEERER RADOS Bri% % (RBD) TEfi

el
/R E
A

false

rbd_validate_pool

ik
S ETHEE S true, LAIIEZs LS00 RBD 32,
3]
TR
Rik
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true

rbd_validate_names
(Y
PRI E S true LAKIESEIR AR
&yt
/R ME
LN

true

A.3. Bk & 5% 175k

Ceph Bk &R A2 LM (BD librbd ) FTEFA Linux TlH%E, RItEE@8 7T HEHWREHRET,
#>5 RBD caching (RBD %%7) . Ceph BIX&LEMTHET I RIFIELHEE . HBRERSA
ERRHEZIE R, MBRBIEHREE A Ceph OSD, XEBKE, FROSZEFMEMAIIEERIFHYE
FREFIEMRAXER (BD Linux A% 2.6.32 AEBRE) WEDN—HEE, ZFEERKEER (LRU)
B%, ERERAH, EHUKAELIERRBEEFNELE,

Ceph BB X FHOERTF, HE2/HABE%F, = rbd_cache = true X&) Ceph EEE&E TR
[client] 85>, ERINERT, librbd FAHUTEMRF. BEAMLNERZ LA FHER, RERELTME
BIAME RN BEAFRIRE, EREEN, BARKMELRE], BRIEEFEBT rbd_cache_max_dirty &
BZFT, EXMBERT, BASMA write-back FHi28E, BEIEZ T REMFT NIE,

Ceph MBI EERF, BALUIKEBERENK/D, EALULEMEESLEFHEEES%EFENETRFR
#l, HZEJG A write-through #3, ™% rbd_cache_max_dirty iXE 7 0, XEKE, RAEHELT
FrABIARMRE A LR BEAF &&E], BIZRATRERERTF. FEMATEN K LMRESR, 1 Ceph Bk
HHRGHEECHANE, BTRENES RS 2R, MREMAGFIZEE, NEE B, &
Ceph Bl & EiZfTHMIHERY: (40 GFS 5k OCFS) ™ EZEATHEA%RE.

BUABR T, Ceph HiZ#&EH) Ceph BEEEXE L /TE Ceph BLiE X8 [client] Bi 40 HIXE, BN
/etc/ceph/ceph.conf,

WESHE :

rbd_cache
(Y
7y RADOS % # (RBD) J5 %77
]
/R ME
W
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=

A

true

rbd_cache_size
(Y
LA 4 BAI 89 RBD ZAE KN
&3]
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rbd_cache_max_dirty
£y

Lo ALY JiE PR, ARIN A EE, MRy 0, NERE

KRB
64 RIEEH
D2
&
3
WAUNTF rbd KRN
NN
24 MiB

rbd_cache_target_dirty
(Y
ZEFRNEEEABEFEMN TR, FEELESARZE,
RB

64 (I EEH
WhiE

B
ALY

WUNTF rbd cache max dirty,
- VN

16 MiB

rbd_cache_max_dirty_age
T
EFREER], HBIEEET PR,
il
FRIE
W
B
LI
1.0

rbd_cache_max_dirty_object
faah
STRBIEFRE - %8 0, FF M rbd_cache_size Bt &,
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RE
BEY
A

rbd_cache_block_writes_upfront
£y

RN true, TIFTE aio_write FIASTEK AL T AL T, IR 5 false, ©REVHH
aio_completion 2 BifH1E,

el
/R E
A

false

rbd_cache_writethrough_until_flush
fah

DEBBXFFIE, FEKEIE— flush EREDHREIEEZRR, 0R rbd LiZTHEMALKIB
TiEAEEZE, f0 Linux R virtio IKEh2F 2.6.32 2 8l, ER%ELLERS, BRLEE,
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/R ME
DA

S
A

true

A.4. B RGN F LT

rbd_balance_snap_reads
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Ceph 8% MPrimary OSD 13BN R, HFIZENARIZE, &0] LS A Ihae k4 Primary OSD #1
BIA Z [A]#9 snap 1£EY,

eyl
/R E
9N
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rbd_localize_shap_reads
£y

rbd_balance_snap_reads f$BEH L BIALLLEVIR IR, 215 A rbd_localize_snap_reads,
KHEMEER CRUSH map, UEHSEESAM OSD LUSLEURER,

el
/R ME
£V
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rbd_balance_parent_reads
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Ceph 8% MPrimary OSD 1£ERXN R, HF BRI 4E, &l LAS Btk ThE S % Primary OSD #0
2R 2 A B AR 12EY,

el
/R ME
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rbd_localize_parent_reads
et
rbd_balance_parent_reads [SFE#L{LBIARLLUZENAR Wi, WK /5 A rbd_localize_parent_reads,
B # ¥ & CRUSH map SREH&EL S A OSD LUEENR L,
3]
/KA
ik
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A.5. BRI BEER B %I

RBD 3<#F read-ahead/prefetching SRILAE/NIHFIRER, EEUABIERT, XBEBE IR ERTL
2, BESNEESTRETRT £, MRERLE, NSB1%M read-ahead,

rbd_readahead_trigger_requests
31
fil’% read-ahead PR YR SHLENIE KL,
RB
B

5
oy B

- N
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rbd_readahead_max_bytes
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read-ahead /H R AKNIMRAF, NZEH read-ahead,
KRB
64 KT EEEL

5
oy B
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512 KiB
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rbd_readahead_disable_after_bytes
hhak

M RBD HB&EE T X —2 TG, MiZiE%2 M read-ahead, BEIXH Fik, XRTEFNIRIER
ZEREEEEEL, MRNZE, NEA read-ahead,
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64 R EEEH
wiE

B
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rbd_blocklist_on_break_lock
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G EEBERNE - im4RRE L,
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/R ME
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rbd_blocklist_expire_seconds
(Y
blocklist BIF)#4 - 5y OSD BRINKE S O.
it
B
LI
0
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rbd_journal_order

e

MBI ERTN RERAKNILE, ZENT 12 2 64 27,
KRB

32-bit Unsigned Z#k
il
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rbd_journal_splay_width
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SESR BN RIS E,
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rbd_journal_commit_age
(Y
RRMTIE FIRR (LAFD HAAL) &
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WABHAIF o R
LI
5

rbd_journal_object_flush_interval
fah

BYESNREBM L ERTNEARE.

RE
BEY
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0

rbd_journal_object_flush_bytes
(Y
BIMASNRESHFLEF T,
&3]
BH
NI
0

rbd_journal_object_flush_age
fah

ERFRRBIEARSAARR (R NEAL)

RE
BB B R
- N
0

rbd_journal_pool
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HBEERIEE R,
el
FHEE#
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A.8. Hix & BLiE B 5= 10t
£ REHIRRE I A REER LT,

2RI
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rbd_qgos_bps_burst
(Y
PR 10 11 R A BRI,
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B
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0

rbd_qgos_bps_limit
feh
B 10 F T BTHRAIBRE,
KR
B
A
0

rbd_qgos_iops_burst
(Y
1O VR R RIZR 4 BRI,
KR
B
A
0

rbd_qgos_iops_limit
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BRI 10 BIERF,
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B
A
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rbd_qgos_read_bps_burst
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B
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0
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rbd_qgos_write_iops_burst
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B AR BRIZR & IR,
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B
2A
0

rbd_qgos_write_iops_limit
b
BB AR FRTIHAZR & BRI,
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B
A
0

Ll E#aTAFLUTER :

rbd config global set CONFIG_ENTITY KEY VALUE
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HEERMEEEE.

rbd config global get CONFIG_ENTITY KEY
(Y
KBERREES.

rbd config global list CONFIG_ENTITY
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2RI REES.

rbd config global remove CONFIG_ENTITY KEY
b
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rbd config pool set POOL_NAME KEY VALUE
(Y
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rbd config pool get POOL_NAME KEY
feiodt
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REUE N EE &,

rbd config pool list POOL_NAME
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