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{

"nodes":[

{

"mac"[
"b1:b1:b1:b1:b1:b1"
1,
"cpu":"4",
"memory":"6144",
"disk":"40",
"arch":"x86_64",
"pm_type":"ipmi",
"pm_user":"admin",
"pm_password":"p@55wO0rd!",
"pm_addr":"192.0.2.205"

"mac"[
"b2:b2:b2:b2:b2:p2"
1,
"cpu":"4",
"memory":"6144",
"disk":"40",
"arch":"x86_64",
"pm_type":"ipmi",
"pm_user":"admin",
"pm_password":"p@55w0rd!",
"pm_addr":"192.0.2.206"

"mac"[
"b3:b3:b3:b3:b3:0b3"
1,
"cpu":"4",
"memory":"6144",
"disk":"40",
"arch":"x86_64",
"pm_type":"ipmi",
"pm_user":"admin",
"pm_password":"p@55w0rd!",
"pm_addr":"192.0.2.207"

"mac"[
"c1:c1:cl:cl:cl:c1”
1,
"cpu":"4",
"memory":"6144",
"disk":"40",
"arch":"x86_64",
"pm_type":"ipmi",
"pm_user":"admin",
"pm_password":"p@55w0rd!",
"pm_addr":"192.0.2.208"

"mac"[



"c2:c2:c2:c2:c2:c2"
1,
"cpu":"4",
"memory":"6144",
"disk":"40",
"arch":"x86_64",
"pm_type":"ipmi",
"pm_user":"admin",
"pm_password":"p@55w0rd!",
"pm_addr":"192.0.2.209"

"mac"[
"c3:¢3:¢3:¢3:¢3:¢c3"
1,
"cpu":"4",
"memory":"6144",
"disk":"40",
"arch":"x86_64",
"pm_type":"ipmi",
"pm_user":"admin",
"pm_password":"p@55w0rd!",
"pm_addr":"192.0.2.210"

"mac"[
"d1:d1:d1:d1:d1:d1"
1,
"cpu":"4",
"memory":"6144",
"disk":"40",
"arch":"x86_64",
"pm_type":"ipmi",
"pm_user":"admin",
"pm_password":"p@55w0rd!",
"pm_addr":"192.0.2.211"

"mac"[
"d2:d2:d2:d2:d2:d2"
1,
"cpu":"4",
"memory":"6144",
"disk":"40",
"arch":"x86_64",
"pm_type":"ipmi",
"pm_user":"admin",
"pm_password":"p@55w0rd!",
"pm_addr":"192.0.2.212"

"mac"[
"d3:d3:d3:d3:d3:d3"

1,

"cpu":"4",

"memory":"6144",

27 HCl sl=9] o vl
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lldiSk":ll40ll’
"arch":"x86_64",
"pm_type":"ipmi",

"pm_user":"admin",
"pm_password":"p@55w0rd!",
"pm_addr":"192.0.2.213"

4. stack AF&AHE %7138k o}
I $ source ~/stackrc

5. JSON eIl E¢] w2 director®Z 7FA 3 =&

s

SEIUSH

I $ openstack overcloud node import <inventory_file>

& It;inventory_file > A W5 ©hA| o] A] A A 7Y 2] o] &0 & vt}
6. 74 H |t a oA & 7} o YT

I $ openstack overcloud node configure <node>

rO

2.3. A& 7} RED HAT CEPH STORAGE 3 7] <] &

SHEGFEMEI AASHA] FEs B I W7 AE A S F A=A Felduh

2.3.1. cephadm =) 7] ®] A x] &1

cephadm 3| 7] ] 7} &l i} o] 4] e W E8t9-&E o] X H A=A AP} cephadm 7)) 7] %] =
Ceph Storage 8] 2H 9] A WA = =5 RE~E 5= d AHSHY

cephadm =] 7] 1] = overcloud-hardened- uefi-full qecow2 o] n] X of] EZ % o &Lt
tripleo_cephadm ¢} &2 Ansible 9| 7] X] = &S A}8-3}] om0 QJ=A] <1t}

2.4 . HCI 37 2] AT E o] o|n R v &

HCI 37 o] 24 ¥ === overcloud-hardened-uefi-full.qcow2 2~ 3 E 9| o] o] n] X & x}-&3) o} gt}

o] 2Z E 9| o] o]u| X & A&-3l#] ™ RHOSP(Red Hat OpenStack Platform) M 2.z do] F @ gt}

EZZAX

1. /home/stack/templates/overcloud-baremetal-deploy.yaml 9 & ¢ 1t}

2. overcloud-hardened-uefi-full o)X 7} & ¢ &t == 9] o|n| R £4 & =715 AL G uo] ET
T EA Lo e EHYH IS AE3 = RE 2o A& o|n X & AA S 4 A5 o
EFd

- name: Ceph
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count: 3
instances:
- hostname: overcloud-ceph-0
name: node00
image:
href: file:///var/lib/ironic/images/overcloud-minimal.qgcow?2
- hostname: overcloud-ceph-1
name: node01
image:
href: file:///var/lib/ironic/images/overcloud-hardened-uefi-full.qcow?2
- hostname: overcloud-ceph-2
name: node02
image:
href: file:///var/lib/ironic/images/overcloud-hardened-uefi-full.qcow?2

SR dgods] FAE EERE

- name: ComputeHCI

count: 3

defaults:
image:

href: file:///var/lib/ironic/images/overcloud-hardened-uefi-full.qcow?2

instances:

- hostname: overcloud-ceph-0
name: node00

- hostname: overcloud-ceph-1
name: node01

- hostname: overcloud-ceph-2
name: node02

3. roles_data.yaml & & 7 ] v} ¢ 4} rhsm_enforce vl 7] ¥ <= & False= A7 gt o}
I rhsm_enforce: False
4, Z2H|AY BHE S APt

(undercloud)$ openstack overcloud node provision \

--stack overcloud \

--output /home/stack/templates/overcloud-baremetal-deployed.yaml \
/home/stack/templates/overcloud-baremetal-deploy.yaml

5. overcloud-baremetal-deployed.yaml $73 3} S openstack overcloud deploy & o] 2&
gt
H

25 HClIE == A7

HClell v gk ==& A4 5}l ComputeHCI & &2 +7d317] 918l Al 4 & Hd & YL
ComputeHCl ¢] 2] 42 Z g A2 wo] W g =2 A &) oF gt}

EL-9 BN
1. stack A& A2 A EEtS s Z a3t

2. stackrc Q1= A B 39S 243
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I [stack@director ~]$ source ~/stackrc

3. Controller 2! ComputeHCI ¢} &8 ¥ 31351+ roles_data.yaml o] 2} = A & 8t g o] E 3} d S Al
ey ot

(undercloud)$ openstack overcloud roles generate Controller ComputeHCI -0
~/roles_data.yaml

4. roles_data.yaml & & 3 o} v Wi @ A A o] 9l =3] Felgyh
A 4 /Parameter A 2]
o] 3} F 4 4 g: ComputeHCI

13} o] 2 o] &: ComputeHCI
description HCI 9 &
HostnameFormatDefault %stackname%-novaceph-%index%
deprecated_nic_config_name ceph.yaml
5 == A 9] ¥ =3 node.json == node.yaml o] 7135t @ v ZFEF-=2] ComputeHCl ==&
sEIY
6. == st=g o E HA Y o

(undercloud)$ openstack overcloud node introspect --all-manageable --provide

7. AHg A A HCI 9] 222 3o 228 AL§-51e] HCIE A @ 2 Wl o] w2 o] ) 18 24 g
=8

(undercloud)$ openstack baremetal node set \
--resource-class baremetal.HCI <node>

&It;node& gt; & Wl o] Mg ==9] IDE vy o

8. ComputeHCI & & & /home/stack/templates/overcloud-baremetal deploy.yaml 3} of] &7}
Al o P o S =X, g AL FH AT VeSS APy

- name: Controller
count: 3
- name: ComputeHCI
count: 1
defaults:
resource_class: baremetal.HCI

-l |
ro
o3
i
=
i)
o

9. baremetal.yaml 3} S & 7 HClol Z Q3 Y E Y= FA o] £ E o] JE=XA
= 4 A Y Y T

I - name: ComputeHCI

12
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count: 3
hostname_format: compute-hci-%index%
defaults:
profile: ComputeHCI
network_config:
template: /home/stack/templates/three-nics-vlans/compute-hci.j2
networks:
- network: ctlplane
vif: true
- network: external
subnet: external_subnet
- network: internalapi
subnet: internal_api_subnet01
- network: storage
subnet: storage_subnet01
- network: storage_mgmt
subnet: storage_mgmt_subnet01
- network: tenant
subnet: tenant_subnet01

ZFa1
ComputeHCI & gHo] Y| E 9] =2 4] ol = storage_mgmt U E ¢ =7} 2355 o] 9]

Ut CephOSD ==+ o] Y EY AE AFE31] S5 dlo]H AFES ThEY T
Compute 9 sto] Y EY I FA = o]l YIEYA7F 2= o] IR EHYt

2ARA| jE W82 vl o] v e ZEu[ A AE] s A S AL

CZRAY 9YS Ay
(undercloud)$ openstack overcloud node provision \
--stack overcloud \
--output /home/stack/templates/overcloud-baremetal-deployed.yaml \
/home/stack/templates/overcloud-baremetal-deploy.yaml
Mo Bul e e Ay Qg 43S wuE g g
I (undercloud)$ watch openstack baremetal node list
ZFa1
watch 58 & 7| 24 0 2 2% vt} AP th -n FA L 732l go] v 2 g 3}
° 2 443
ZA ZE2AM S FA s H Cirlc & 48 o
glo): a2 u| A o] AF3tA == e 7} available ¢ 4 active = ¥ 7 H Ut}
A
= 520 )3 zA S W8-S director 7}o] EE A}-§-3}o] Red Hat OpenStack Platform 44 %/
Y @A WIS EL wE S22 S FRAA L
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o -t 9o Aol th 3k &A| S 8- director 7} o] =& AFE-5Fof Red Hat OpenStack
Platform 4 %] % #2] o] wjo] m] g == sl=g]o] QlulEa] 44 2 FZ3HA L.

e ComputeHCI & & 4 storage_mgmt Ul E 9 =9 U EQ A Aol thak 2AHA g g2 1] o] v
e 2 A Y AH| 2 AL F2I4A] L.

2.6. U= U] 22 CEPH 2 2 ~E] 9] 2E t] A= 49|

Ceph Storage ==+ Y HH4]
A5 AEeoF FUTh QW Fehf-E ol m A = ZRH|A Y ZEA| 2 Fof root T =0 A H U o

(undercloud)$ openstack baremetal introspection data save <node_uuid> --file
<output_file_name>

e &lt;node_uuid& gt;= ==2] UUID=E v} )

o &lt;output_file name>S == QERZAHAM ZHo] 314 1Y o] E0 & npEFY )
ol & E0] == 19 vlolHolA == 3717F EA1E = dFU

"size": 299439751168,

"rotational": true,

"vendor": "DELL",

"name": "/dev/sda",

"wwn_vendor_extension": "0x1ea4dcc412a9632b",
"wwn_with_extension": "0x61866da04f3807001ead4dcc412a9632b",
"model": "PERC H330 Mini",

"wwn": "0x61866da04f380700",

"serial": "61866da04f3807001ea4dcc412a9632b"

"size": 299439751168,

"rotational": true,

"vendor": "DELL",

"name": "/dev/sdb",

"wwn_vendor_extension": "0Ox1ea4e13c12e36ad6”,
"wwn_with_extension": "0x61866da04f380d001ea4e13c12e36ad6",
"model": "PERC H330 Mini",

"wwn": "0x61866da04f380d00",

"serial": "61866da04f380d001ea4e13c12e36ad6"

"size": 299439751168,

"rotational": true,

"vendor": "DELL",

"name": "/dev/sdc",

"wwn_vendor_extension": "Ox1ead4e31e121cfb45",

14
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"wwn_with_extension": "0x61866da04f37fc001eade31e121cfb45",
"model": "PERC H330 Mini",

wn": "0x61866da04f37fc00",
"serial": "61866da04f37fc001ead4e31e121cfb45"

2. ARk st=so] £4 8 AHE st =9 root H A=A E A d
(undercloud)$ openstack baremetal node set --property root_device='{<property_values>}'
<node-uuid>

e &lt;property value>=E £ E t] 232 AA 5= v AAE S lEZ A dlo] o {3
st=dlo] £4 o= vy o

e &lt;node_uuid& gt;= ==2] UUIDZ v}y th

=7
A=Y HALS YUAAE IFHA A= stEdo] JEZ M
G RE YU A& S0l v WR S A dd HEE AHS-5Ho
root ty ==& A o}

(undercloud)$ openstack baremetal node set --property
root_device='{"serial": "61866da04f380d001eade13c12e36ad6"}
1a4e30da-b6dc-499d-ba87-0bd8a3819bc0

3. Zt == 9] BIOSE WA U EY A eIt} root Y22 FASHA L.

director7}root =32 A8 574 1235 42 g4 t}. openstack overcloud node provision ™8 &
< 213 &9 director7} 9B ZFato = oju| x| 2 = 2 H| &Y 8} root T) =0 221 T}

261 FE AT E 2HsI= £4
director7}root t] 235 HA A& £ AL E S5 28 &8 Hod 4 gl &5t

e model(EA4): &= 2=

e vendor(=A¥): A= Wl

o serial(®£x9): tj2z JAN S

® hctl(F#}€): Host:Channel:Target:.Lun (SCSI &)

® size("d ) &= 9] 27](GB ©49))

o wwn(EAL): M5 2ELA 4E A

ZE2|X] A2}

Jo
r

e wwn_with_extension(:Z #} <) wl] 7o) e 11

1>
9

e wwn_vendor_extension(F2+9): 313 Wlt] 2EF X 2t
e rotational( £): 3] 2 &2 <l 79 (HDD) True, & #] ¢S 7 ¢ false(SSD)

e name(ZAY): A 2o o] &(ol: /dev/sdbl)
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T8

@7 ol 50l = A A o il name &4 & A
2o B2 name £ & A8t G ©] 5]
PR AL
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3% HCI-8- RED HAT CEPH STORAGE &2 & H 4

o] Ao A= HCI -7 of] tj ) Red Hat Ceph Storage 2] 2H & FA sl v E o= whg S A g ot

3 ¥l AR 8 5 AFR)

Red Hat Ceph Storage Z2] 2~E & A 33 vl £3}7] Ao th-& 2Hd o] =3 = A

rlr

2| gy,

® Bare Metal Provisioning A1 8] 2x(ironic) & AF&-3to] o] & Al 2B A~ L G Y EYPIE 2
v A QU wWo] W e ol A8l A0 2|z o] U s AFA| 3 U] 82w o] w e 3 2 H)| A A
H| 2 4 & Fr s Al 2

3.2. OPENSTACK OVERCLOUD CEPH DEPLOY ™ =

openstack overcloud ceph deploy ™ = & A& 3}

directorE AFg-5lo] Ceph FH2HE W X3t= 4§
o HEF 9JEl o] FF 2] openstack overcloud ceph

o YT WE A4 H wi/RFe] WA 55
deploy & #Fx34 A 2

==

openstack overcloud ceph deploy --help = & & & 4| A& 7153 24 7 w7/ H 2 Ay o

3.3. HCI¢] CEPH 7 Y oj2+7]

¥ g2 2718 UL Ceph 22 2F 49 #4 YTk 28 o4& o] 27]3} %2 cephadm
boottap --config <file_name> T=+= openstack overcloud ceph deploy --config <file_name > & &
2183t Ceph S 2HE +43t+= dl AHEH U Th

sto] 3 AW A = == of 4] Ceph OSD % Compute A H] 2~ E & vl X] 311 Red Hat Ceph Storage <}
Compute 41| 21 ] #)2:22 4 5] M4l & 3= 51 e o] = A vl 227} 85 Wl A & 21 k) ] o
ol SATYT g Aoz Qe Mu| = 5ol Askd ¢ o B R slo] HAMA =2 o]do] @
=gy,

A2 TIFe a2t TS A A8 2713 9d & AMEet AT F AFHS A=
initial- ceph conf 2} = %7]3} 5t S 44 3 12 openstack overcloud ceph deploy ™ & S A}-8& &}
HCI vl =& 74 g ok

ol
4

$ cat <<EOF > initial-ceph.conf

[osd]

osd_memory_target_autotune = true
osd_numa_auto_affinity = true

[mgr]

mgr/cephadm/autotune_memory_target_ratio = 0.2

EOF

$ openstack overcloud ceph deploy --config initial-ceph.conf

OSD H|¥0] osd_memory_target 74 AL 7]vto g v 27 Al 2S XIS
osd_memory_target_ autotune 341 ¢] true = 4% g 1 t}. autotune_memory_target_ratio ©| 7] 2%t
© Cryostat 94Ut} o] = Al 2=Hl 2] A A RAME] 70% 7} A5 74 ¥ A] &8 Ceph "l Zol| A AFE-3l= W &
2 & A A= A AE LS dEpE YT 29 o U A] w2 = BE OSDo
osd_memory_target_autotune o] true = 27 5o o} 71 Y o}k HCI vl E o] 74 -9 Compute A H]
2o o B 12y E AL 4= 2l == mgr/cephadm/autotune_memory_target_ratio = 022 24
U h 0.2 32 A FsHAl A 2 A AUk vl 2 & ceph & S AFE-ste] Z g A9 o] g WATY
=

17
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F NUMA == A 282 51pe] NUMA = =of 4] tf) 7] A] 7k ?1 73 Nova ¥ A2 =<} th2 NUMA =
9] CephOSD 9a2=E5 3 20T FAFUTL AFH JIAZ =AM A1&35H4] &= SH NUMA =S
AHg- 3t =5 Ceph OSDE 44 st2f ™ th Ceph OSD 74 5 stutE AHE- Stk

e osd_numa_node = A S numa = =2 A A

e osd_numa_auto_affinity = 2E 2] x] L U EL A7} A 25l NUMA =9 F-AMA & A5 o
2 A FYTH

NUMA =9 UAg AEEZEY RFIN U ELYAAHIo|A7FI L g22a AEEH7FNUMA == 091
A 2EHA Y EY I sl NUMA == 09 Y EY A QI F o] 25 AFE-3 2L NUMA == O0f| A
CephOSD 9132225 3 2ESY T NUMA == 194 Nova Y2 E=E 528 5172 NUMA =X Tof A
YE A A H o] 2 AL L3 == Ut o] A4S 93] osd_numa_auto_affinity = true = 24 g
Uttt ==o0sd_numa node £ 1 H 002 AA S = glon 7| E7L false 2 A A H L=
osd_numa_auto_affinity o] o &l 7S A4 a1 L&

OSD7} @2z etel Fef 7t = sto] H AW A = F 2 28 WF o] WAy sh ufg
FUTh = 575 98 E A2 X HFE AR =0 v A= FFel &
Ceph Storagedl = Mg &5 £ 2 Ao ste 33 22 7| B gho] l&Uth

Al =7h =2 i 5 9l
S 4 t} Red Hat

e osd_recovery op_priority =3

o osd_max_backfills = 1

e osd_recovery _max_active_hdd =3

e osd_recovery _max_active_ssd =10

5

ol g 7| S 7Bl BR 273t o] A ?_é‘ g 27} 5 Y ok inital 73
of 71 &%k ol £ €] Fhol B a3k 75 wi X 401]% gk k& AF-Ste] 2715 9 Y
o] 718t} v & 3 'ceph config set osd' ¥ % AHE- S ot

718} 4 4] 2 (chrony)= 7| B4 0. 2 A7k 7] 3hell AFg AU T ohe A4l e Sl sfe] Hu) 2 7

o TEE B AG A7 F5 1Y

o 37 HAe] A7 5715 74

o A 7F%7]3) v & st
=77
A7 BVt FRE 55 EE 87 $U S ARt TR YT B B 74 A%
T AAE A AL
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1. stack A& A2 A F e E o] 2223}
2. TEEH 522 AFEE NTP AW E A TY

openstack overcloud ceph deploy \
--ntp-server "<ntp_server_list>"

& It;ntp_server _list& gt;= {22 7 E Ay 220 2 vl )

openstack overcloud ceph deploy \
--ntp-server "0.pool.ntp.org,1.pool.ntp.org"

3.4.2. 87 s ze) A7k 7] 8 74
NTP A E A2l st= 374 1A S AME3I= S A 7 5713 A 8] & (chrony)E A4 4 &Y th
EZAX

1. stack Al A2 A F s mxo 2223}

2. NTP M u 4 & ¥ 318 == /home/stack/templates/ntp-parameters.yaml 3} 7+ 317
S A FY T

L

byl Rel]
=

3. NtpServer v 7]l 1 4= 37131 o). NtpServer tf 7l Wl o)l = P B8 2 E NTP A8 2 20] X

ol dFyh

parameter_defaults:
NtpServer: 0.pool.ntp.org,1.pool.ntp.org

4. B7 912 ALl NTP A & 74 g o,

openstack overcloud ceph deploy \
--ntp-heat-env-file "<ntp_file_name>"

&It;ntp_file_name >S5 A 3 &7 9 9] o] F o 2 vyt

openstack overcloud ceph deploy \
--ntp-heat-env-file "/home/stack/templates/ntp-parameters.yaml”

3.4.3. A 7 573} B & A 3}

A1 ZF & 718k A ¥ & (chrony)& 71 B4 o2 A st e o] iy th ARG 8HA] Sf oo™ MM g5 v &4 8}

1. stack A} &A= AEEe$= m=o) 22
2. A7+ 5 7] 3} A 8] 2(chrony)E ¥ &4 3} g o

openstack overcloud ceph deploy \
--skip-ntp
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3.5. F4H = Hu A 4

249 = Q(TLD) VIS FH S 5 YFUth of HulAbs F& B2E o] Fo] F7hu o] 912
= s s) A7 shE mvlel o] B S AH G T

| 3
TLS-e 773l A+3td =w <l o] 5ol Za gyt

Z2A 2

a

1. stack A} & 212 A 2o msof 2293 T
2. 49 =HQl FuALE A F o

openstack overcloud ceph deploy \
--tld "<domain_name>"

& It;domain_name& gt; 2 2+ = Q] o] F O 2 v T}

openstack overcloud ceph deploy \
--tld "example.local"

3.6. RED HAT CEPH STORAGE £ 2| £ H o] & +4

i
rlo
0
)
o
>0
iR
i
0

T4 3= o] &2 2 Red Hat Ceph Storage Z 2] 2H E vl £ & 4= Q15U th 7] & o]

EZAX
1. stack Al A2 A F e E o 22203}

2. t5 W& AHE-3te] Ceph Storage F 21 2=E 9] o] 58 A4 Yo
OpenStack 2 1] Z2}-9-= ceph deploy \ --cluster <cluster_name>

$ OpenStack 2 4] Z2}9-= ceph deploy \ --cluster central \

23
ARl 7 9 o] A EA EUTh AF A= eSS E E Fol 4P A
71 el & o] 4 Fo) FE Felw ol 5% 4T 2w Feki= v ol o 4
AL The2 Rt A9 584, "HCIg o Zehg= )3 A 4"

£ 2] ool 4] Ceph & 2=E 2] o] 52 central YUt} $Y Ceph ZF2]2H9] 7+4 2 <l
71 vl 3 Z 2 A 2 Fof /etc/ceph o] A A H Yo

[root@ocO0-controller-0 ~)# Is -I /etc/ceph/

total 16

-rW------- . 1 root root 63 Mar 26 21:49 central.client.admin.keyring
-rW------- .1 167 167 201 Mar 26 22:17 central.client.openstack.keyring
-rW------- .1 167 167 134 Mar 26 22:17 central.client.radosgw.keyring

-rw-r--r--. 1 root root 177 Mar 26 21:49 central.conf

20
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A 32

Ceph Storage 2 28] th & AH8-4 2] ol 5 74 347 the 277}

kM

A8 % g4 e,

monclient: get_monmap_and_configoll /] 923 R UEE A4

1

o f171 v =l
o] 77} E A E W Ceph vl E F Th3 H 3 & AFE-314] A £
cephadm shell --config <configuration_file> --keyring <keyring_file>
o] Fej2H o] g & central 0.2 P 1) o] 2 FrF AW vk B L AHEFU T

cephadm shell --config /etc/ceph/central.conf \
--keyring /etc/ceph/central.client.admin.keyring

cephadm shell --mount /etc/ceph:/etc/ceph

TS WE S Hto B AL £ Sl th
I export CEPH_ARGS="--cluster central'

37U EYA Yol FAd L& AL YEYT M LA
U E ¢ =2 dlo]H 7492 Red Hat Ceph Storage Z 2] 2E o A A& 3= U EYZE A
EA=D BN

1. stack A& A2 A EE = 2o Z 23T

2. network_data.yaml o] 2}= A8 2} X G U EH I £ S A 93t= YAML 2] 3d S A3 Y

o},

T8

WEYZ A S AL d B VWEYI W EE F 71 Ceph U E S =) vl 33 5
EFANY 2EYAYESZRE FAH Y

o AEIA Y EYAS storage = Ceph Y| E 9 = public_network <] vj =3 ¥
Yol ol M E A= AFH =204 Ceph 8 ~HZ RBD Eef 23} 222
28 EIL 283}

o X~ EZ|A] Y E$ A storage_mgmt = Ceph U E ] = cluster_network i v
FHYTLE o] M EQ A= Ceph OSD 7He] Hlo]H HA| &} 2+ 2 E A #E
ERg s It

3. openstack overcloud ceph deploy ™ & 2 --crush-hierarchy 341 7} $}7] AF8-3lo] -4 2 v
EFY

openstack overcloud ceph deploy \
deployed_metal.yaml \
-0 deployed_ceph.yaml \
--network-data network_data.yaml

21
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T8

openstack overcloud ceph deploy ™ & & --network-data 41 . 2 %] & 4]
E{ 3 dolE 7S AE-5lo] public_network 2 cluster_network = A}-8&
HEHYIZE A4 gt o] HH -2 --public-network-name = --cluster-

network-name 340 2 T} & o] & A ASIA] F= U EY A vlolg 3o

A olE gk Y E S Z2] o] 59| storage Z! storage_mgmt 2} 32 714 g o}

Y ES A A2 2 v 23w --network-data 54 = AHE-3ll oF It o] 34 A
L34 F= AF 7 E AH F819-2(192.168.24.0/24)+= public_network 2
cluster_network = 5o AF8-F 1t}

3.8. 74 B AL St UESN D $H T4

NENZ SHAS HEZ HolE Hde) thto 74 IS ALt 24

g AFYh
=8
o] I & A}-&3te] Y EY A 4L -4 57 network_data.yaml o) A 5o = HAH
S HAFUT o) M EL A A WS AFE S u] 471 9] 3hS BT AR oF T

1. stack A& A2 A EE s 2o Z a3t

Ae xds=s

1o FN

P 2715 Hd & Akl Ceph T AHE FATUT & 74 &
o

olml BT A VEND FHL FHE + AFUh

w
HoodiH

. 919 9] [global] 4] o th& vj /| M55 71y ok
e public_network

e cluster_network

e ms_bind_ipv4

T8

public_network % cluster_network 7} storage 3! storage _mgmt <} 5 <
G EY ) v HEA FAFY T

Th& o 2] AEY g AR AL A U EA A o] 5ol e UlEA A A de 74 2 &
o] o gyt
[global]

public_network = 172.16.14.0/24,172.16.15.0/24
cluster_network = 172.16.12.0/24,172.16.13.0/24
ms_bind_ipv4 = True
ms_bind_ipv6 = False

4, 4 34 g v > 312 H openstack overcloud ceph deploy ™ & 2 --config 341 7} $H7A A&
1

o

22
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$ openstack overcloud ceph deploy \
--config initial-ceph.conf --network-data network_data.yaml

3.9.0SD¢] CRUSH Al & +x +4

OSD $] %] £ 4 & Ceph Storage 2 & ~F T 2E A}eko] F71sl 2= OSD 93] £4 S5 OSD #j % F9
CRUSH(Custom Controlled Replication Under Scalable Hashing) 74]%— TZE Y FJAEF U
location %73 & OSD7} CRUSH Al & 7% ol v X ¥ = 91X & 74 FU o

3

location £/ 2 7] CRUSH #1217t A4 Sy th. &4 o] 55 WA A2 FA g Yo

1. stack A& A2 A EF9 = o 212018y

2. stackrc A =15 B E LS 2T
$ 2~ ~/stackrc

3. 773 Hd & g skl AHEAF A1 CRUSH Al S 72 (<l: crush_hierarchy.yaml )£ 74 <] §H1 o}
4. Aol v AL FUHY o

<o0sd_host>:

root: default

rack: <rack_num>
<o0sd_host>:

root: default

rack: <rack_num>
<0sd_host>:

root: default

rack: <rack_num>

e &lt;osd_host>= OSD7} vl £¥ ==9] 3 2E o] E(d: ceph-0)°o & npF )
e &lt;rack_num >S5 OSD7Fwj £¥ & Z=(of|: r0)E vlF Yo}
5. A}8-7 214 OSD gl o] o} 8- A}-§-8}o] Ceph F2] =8 & v L.

openstack overcloud ceph deploy \
deployed_metal.yaml \
-0 deployed_ceph.yaml \
--0sd-spec osd_spec.yaml\
--crush-hierarchy crush_hierarchy.yami

Ceph Z 8 2E & AF&-#F 2|4 OSD gl o] o} & AF&-3ho] A Hu o)
9 o] d Al 7S th2- 3 72 OSD #Hlolob25 A Fth.

ID CLASS WEIGHT TYPE NAME STATUS REWEIGHT PRI-AFF
-1 0.02939  root default

-3 0.00980 rackr0

-2 0.00980 host ceph-node-00

23
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0 hdd 0.00980 0sd.0 up 1.00000 1.00000
-5 0.00980 rackr1

-4 0.00980 host ceph-node-01

1 hdd 0.00980 osd.1 up 1.00000 1.00000
-7 0.00980 rackr2
-6 0.00980 host ceph-node-02

2 hdd 0.00980 0sd.2 up 1.00000 1.00000

= Cepholl A A5 22 ZHA] S A 9k CRUSH 12 & £3 AZ Yt 2 2 H
Z2h-5-= v £ F o] CephCrushRules vl 7} ¥ =& AF&-5to] A o] 51 A4 H o}
F7tel s
ZHA| & W & & Red Hat Ceph Storage ¢/ %/ 7}/ =9] Red Hat Ceph Storage 93 2= 18 AFES Z=x
A 2.

3.10. CEPH A ¥] & vl X] &/ 7

As) 712 AT BFL AFEFHA ¢
=
-

roles_data.yaml 3} ¢] A 8] 2 A o] o] ulz} o] W M u] 27} A = wjo] v g el ~' A7 A g U
CephStorage ¢ &9l = CephOSD AH] 27} 9l = ¥Fd Controller & gofl = CephMon % CephMgr A] H]
27FAFU T 2 9] 74 7hs AR 20k @] Ceph A H| A= AH[ A 40 B S gkl at7] 98]

heat &2 o] &€ 8 3}%] g5} roles_data.yaml 5} 2 Heat7} A d) = 7] Ao v ¥ Ceph Z =2 A 27}
LA sk 7ol = & Ceph M u| = v X & A7 S o}

ER A
1. stack Al A2 A EFE -5 =0 22
2. AR AA AS A olsk= YAML 2] 3L & A F ok
3. 74 Fd S EdYTh
$ openstack overcloud ceph deploy \
deployed_metal.yaml \

-0 deployed_ceph.yaml \
--roles-data custom_roles.yaml

3.11. CEPH ==0of tjj gt SSH A}-8-2} 54 4

0

S5k 718 A Sho] B2 W)

A bms o] A4l 4
Ad8E FAYY

K

openstack overcloud ceph deploy ™ & &
25 R E o7 lEUSE 28y ol =

cephadm & SSHE Al&-3to] = #2]8 97 Ceph =29 ¢34 gt} Red Hat Ceph Storage 28] =

B W E Z2A 2k RE 9w 2SS Ceph == o) A4 4 SSH 7] 42 AT 2 T 7] Aol
Cephadmell A g5 o] =9} EAE 4 &1t

24
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3.11.1. Red Hat Ceph Storage & & ¥ A4 o] SSH A1-&-=} A A
openstack overcloud ceph user enable ™ % & A}8-3}o] Ceph 28] 2E] & A A 5} 7] A o] SSH A-&=}
S AT F AdFYTH
Z2A 2
1. stack A} &AL 2 A F9= == 2223y}

2. SSH Ab&A-2 A4 g o
$ OpenStack 2 v Z2}9-= ceph user enable <specification_file>

o &lt;specification_file >S A} 7} A = 31 &8 SSH 7] 7 A X € 28
Ceph AF% 9t o] A& 9 o] 20 & upF U th AFY 9 & =4 8 = =9}
A AR st= A BE AT FYT
At o A ofl T @ ARA RE W82 A 2 AR A2 sk A L.

3

712 A8 AF o] &2 ceph-admin QYT Th& AE-AF ol 55 A H st -
cephadm-ssh-user 34 & A-§-3lo Th2 AL-&-2} o] 55 A4 P o}

openstack overcloud ceph user enable --cephadm-ssh-user
<custom_user_name>

7] 2 o] & A}g-3} 3 --cephadm-ssh-user v 7] ¥ 5= 2 AL-8-3517] 2 A o]

ey

AHg-2171 vl 2] A4 H 7 -$- openstack overcloud ceph deploy = 4l &) & uj
--skip-user-create vjj 7] ¥ 5= 2 A& g o}

3.1.2. SSH A}&-#} v &4 5}

SSH A& 2= 4] &4 31 51'H cephadm S H] &4 3134 t}. cephadm 2 1| &4 3161 Ceph F 8] ~EH S
#l st Mu) 2= 7| Sol AlAE L AZ4 " HH o] 5K EHUth Ceph 2= Q¥ F24-= 33 2H]
= 2ok gk g 2 7)1 SSH 71 & 25 Al A g Y ok

Z2 A2

1. stack A& A2 A F e E o 22203}

—|~
o

ol
ol
2

2. openstack overcloud ceph user disable --fsid <FSID> <specification_file > 7§ & S A
SSH 284 & W) 23 skt o

o &IGFSID& gt 5 Fe12FH o 3y A|2=H) IDE vl Y ot FSID= S8 2=E 9] a1
Ut} FSID:= deployed_ceph.yaml 37 514 ¢ 9l )

Jo
J

e &lt;specification_file >S- A} 82171 A A E S8 28 & A st= Ceph Al g o] A= A
o] F o & vy th

=9
cephadm & ¥ &4 351g & g 7} ¢l = 7% openstack overcloud ceph user
disable = & 2 A} 8317 &= Ao =& UL
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Zo
8] 24 818l ¥ SSH AL-84) ¥ Ceph 27| ~E# o] B A28 B4 3ha1H W

openstack overcloud ceph user enable --fsid <FSID> <specification_file
> E S AR Y

o] 2 4 sl W the-2 5ol 5ol W Ceph AHF whel o] 27k 8 @ 3]

it

o SSHAEA7IBad BAEE T,

o _admin o] o] Q3L /eI SSH 717} 23 T AE &= Z Y7t

AFSF T B A ol T @ A B U 82 A E] 2 ALk ALY S R EhAIA)

¢}
.

3.12. CEPH STORAGE 71 8] o] 1 of] o8 A 2

director 7}o] =& A}§ 314 Red Hat OpenStack Platform & 2] & #z]ojj+] 7l E]o]1] o]n] =] F1] 3}&
gk A xpet g B 7F L FFE] o] lF U th o] Al o] H B E A8 5ho] Ceph Storage 71 Bl o] 1 o] o A 23}
=5 oz g daE 24 P

9 W= A Ceph Storage ZA & o] of] N A 23} WHH & o}& T 712 71 9

o))

Uk
o A7 YA2ENA FH ALoly o=

o AujZF et =9 AH ol A

3021 A9 ZFee =9 Aoy A

Zu] Aol A o] n A 54 AR T BEE ALg she] 4

L

Y,

sudo openstack tripleo container image prepare \
-e ~/containers-prepare-parameter.yaml \

24 YA 2Eg oA Ad oy th& = o A A o 2 openstack overcloud ceph deploy = & o] ¢1=
A FHE A Fsta 94 gA=Eg A Ceph AH oY E A v} 2= 5= d --container-image-
prepare <41

prepare ™ %

2:]_1
2
AbE-8HA] ¢ 79 Ceph= vl E3}7] ol sudo openstack tripleo container image

Ao vk

o
=

o
=

3.12.2. 974 A REFA FH Ado|y T LRE

f1g
=

A7 YA 2e A 45 7o th2 = 5% 2 Ceph

fiju

oX

4o

4
¥

?_

tel €14 & A

il
ofr

cephadm ™ & & containers-prepare-parameter.yaml 3} o] 24 H 1 Z A H E A&

2 E 2] 9| Q1% 313l Red Hat Ceph Storage A El oY & vt L2 =3t}

Z2A 2
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https://access.redhat.com/documentation/en-us/red_hat_openstack_platform/17.1/html/installing_and_managing_red_hat_openstack_platform_with_director/assembly_preparing-for-director-installation#proc_preparing-container-images_preparing-for-director-installation
https://access.redhat.com/documentation/en-us/red_hat_openstack_platform/17.1/html/installing_and_managing_red_hat_openstack_platform_with_director/assembly_preparing-for-director-installation#ref_modifying-images-during-preparation_preparing-for-director-installation

37%. HCI&- RED HAT CEPH STORAGE Z& 2H 4

1. director 7}o] & & A}-§ 3} of Red Hat OpenStack Platform & %] & #a]2] 7 e o]\ o] u] x| £H|
A 2= AHE-5lo] containers-prepare-parameter.yaml 3} 2 A AJ 314 o}

2. 7Rl H A ZE g oA AH o] o] n|A] 714 Q7] °ﬂ A E g2
ContainerimageRegistryCredentials vjj 7] 1 <= = A}-&3} <] containers-prepare-
parameter.yaml 3} o] A GAAEY lF HBE F715U o

3. CephZ #j & uj] openstack overcloud ceph deploy ™ & S A} 3}<] containers-prepare-
parameter.yaml 3} & & &g},

openstack overcloud ceph deploy \
--container-image-prepare containers-prepare-parameter.yaml

Au =9 deH oY A o A E 2 A9 S99 AdH oy = 74 A
A o Ceph= v = & uj] 53l containers-prepare-parameter.yaml o}
< S openstack overcloud ceph deploy ™ & o] A &3 of gy} Ao F2-5-
o] HH ol 7F A H Y ot
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https://access.redhat.com/documentation/en-us/red_hat_openstack_platform/17.1/html/installing_and_managing_red_hat_openstack_platform_with_director/assembly_preparing-for-director-installation#proc_preparing-container-images_preparing-for-director-installation
https://access.redhat.com/documentation/en-us/red_hat_openstack_platform/17.1/html/installing_and_managing_red_hat_openstack_platform_with_director/assembly_preparing-for-director-installation#ref_obtaining-container-images-from-private-registries_preparing-for-director-installation

Red Hat OpenStack Platform 17.1 3} o] 3| A ¥ X| = Q1 = &} ul] 3

47, HCI-& RED HAT CEPH STORAGE Z & 2] A}-& 7} 2] &

RHOSP(Red Hat OpenStack Platform) director= 713 44 & Al-&-3}o] 7 H o] 3} Red Hat Ceph
StorageE Wl Z @Y. 7] & A4 & A} 74 ¢ 8t Ceph Storage= AH&-A A1 & = 5T

A 27 A
o AEzbulEE I T 2E A WEAZI T

e openstack overcloud node provision -o ~/deployed_metal.yaml ...ol| A v £ 8 uj]o] o & 3}
d& oz TAFY

4. 77 &4

Red Hat Ceph Storage 2] 28 & F4 st W2 o 8 7 7F dF U T

log_file = /var/log/ceph/$cluster-$type.$id.log

[mon]

?_

o}
[global]
osd_crush_chooseleaf type = 0
mon_cluster_log_to_syslog = true

b. 77 & AFFYTh
c. openstack overcloud ceph deploy --config <configuration_file_name&gt; ™ &= & A&

sto] A& vl E U T}
& It;configuration_file_name >3- A A 3 9} o] 50 & vl )

I $ openstack overcloud ceph deploy --config initial-ceph.conf

3. Ale Arsk +4 7H2 cephadm bootstrap ™ = of] B4t}
openstack overcloud ceph deploy --force \ --cephadm-extra-args '<optional_arguments>'\

& It;optional_arguments >E 7] W & o] Al ¥ & +4 FH O = vpy T
= 1
--log-to-file 2! --skip-prepare-host 21 4~& |83} = 7d ¢ openstack overcloud

ceph deploy --force \ --cephadm-extra-args '--log-to-file --skip-prepare-host'
o] Abg-H YT}

4.2. A1) 2~ AFoF A3 A (A AFE)
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47 HCI€ RED HAT CEPH STORAGE Z3&] 2 H A8-A} XA

Red Hat Ceph Storage & & 2~F A H] 2 A}2 Ceph Storage A 2~ vl 2 & A s
o

t}. Ceph Storage 2] 2~H = v 3} 7] Zl 9 tripleo | 2]&f x5 o 2 A H%H o}k
Qe a= syt

= =T iy

A& 2} X A A B 22 AFES A A BFe] Red Hat Ceph Storage 28] 2H S A& 2 A A 8 5= 54U o

EZAX
1. stack Al A2 A F e E o] 22203}

2. AV A S A FY T
OpenStack 2 1] Z2}-9-= ceph spec deployed_metal.yaml -o <specification_file>

o &lt;specification_file >S & 4] Au) 2 Aleko 2 A ] o] 20 & upHUth
= 1

deployed_metal.yaml & openstack overcloud node provision ™ & 2] &
o A A2tk

3. ¥9ed THoR ANE IS WA
4. Ap8A A o] A2 AbFS W £ T
openstack overcloud ceph deploy \
deployed_metal.yaml \

-0 deployed_ceph.yaml\
--ceph-spec <specification_file>

o &lt;specification_file& gt; 2 AF-& 2} A o] Au] 2= ALk g o] o] F 0 7 vl )

4.3. RED HAT CEPH STORAGE £ A}&3}+= RED HAT OPENSTACK
PLATFORM-E& CEPH #A H| o]
NFS Ganesha<ll 5] Red Hat Ceph Storage& A}-& 3l =5 RHOSP(Red Hat Openstack Platform)E -4
3l ™ Ceph Storage 7 E| o] 4 7} 9l o] oF g1t} 2] ¥ Ceph Storage & 2] 2 E o] 4] £E( RBD),
Object(RGW) X=+= File( native CephFS) 2= E 2] x| ¥t A g 8}= 7 F-ofl ¥ Ceph Storage 71 8| o] 7} E &
SR RIES
RHOSP 17.12 Red Hat Ceph Storage 6.x(Ceph =l 7] A] 17.x)E ¥l &£ &1 t}. Ceph Storage 6.x ZH o] =

¢1Zo] & 23l g A 2=E g <l registry.redhat.io o] A E/\FJ HY ok AA 8-S A= o] o] n| 2] FH]
w7 58 A A
4.4. 31 OSD A}k 74

7] kel A Ceph Storage 22 2Eloll B 83t 7|55 Al ¥ 8kA] &+ A 2w OSD AbSS 74 &4

.

Z2A 2
1. stack Al 822 A St =0 2 2913t

2. 315 OSD A5 g olst= YAML @2 3t & A F ot
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https://access.redhat.com/documentation/en-us/red_hat_openstack_platform/17.1/html/customizing_your_red_hat_openstack_platform_deployment/assembly_customizing-container-images#ref_container-image-preparation-parameters_customize-container-images

Red Hat OpenStack Platform 17.1 3} o] 3| A ¥ X| = Q1 = &} ul] 3

S AFEAF A1 OSD Al ol Yt

o}
data_devices:
rotational: 1

db_devices:
rotational: 0

A L AT T AR ALE
™ service_type ©] osd 21 7 %

=RE A AUl ARo)|L BE 43}
= OSD AF%S A A S o) 52 Ceph A1 H] 2 AFoko] Hl =
F o] BE FEo] AL Aol F7hE Ytk

> i

e
]

4. Ab%E vl E YT
openstack overcloud ceph deploy \ --osd-spec <osd_specification_file>

& It;osd_specification_file >3- A A 3l AL<F gt 2] o] F 0 7 vl o
$ openstack overcloud ceph deploy \ --osd-spec osd_spec.yaml \

F7h el
8] 22 AFekoll M OSDE A4 3t d] AH8-5+= OSD #+d £:4] &2 & Red Hat Ceph Storage Operations
Guide 9| 4] OSDE vl 3£ 3}7] 9]k 253 A H] 2= AL HE & 2444 L.

Ny

4.5. = =¥ G oj2r7] o A mfo] 1| o] A

=4 Yoj27] & Red Hat OpenStack Platform 17.0 o] @ o] 550] o} d AW =9 o] & #e] 3= b
ARE-H A Y T o Al ARS-AF A1 OSD Abe 3 & ARS8 A Y Tk ARE- AL g 9] OSD AF b &
g sk ol o & A4 g W82 S OSD AR Aol A st Al L

4.6. CEPH ON-WIRE ¢} 3 3} &4 3}
enger HH 2 T2 EF O] Bt REZ ALl B Ceph Storage E g Il of] th 3l ¢F 5 3}

t}. Red Hat Ceph Storage Data Hardening Red Hat OpenStack Platform <] ?Jiﬁ} 1 7] 2
] 2 Ceph Storage = 4] 3}o] Ceph on-wire ¢+ 3 3} = &4 3} 3Hy o}

of, I¥
)

L) m&?L
é 0_1.,
i 2

Y FU[FU

Frtelas
Ceph on-wire ¢+ g}ol] tf 3k z}1A] & U] 8- Red Hat Ceph Storage Architecture Guide 2] Ceph on-wire
dsstE FERYA L
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https://access.redhat.com/documentation/en-us/red_hat_ceph_storage/6/html-single/operations_guide/index#advanced-service-specifications-and-filters-for-deploying-osds_ops
https://access.redhat.com/documentation/en-us/red_hat_ceph_storage/5/html/data_security_and_hardening_guide/assembly-encryption-and-key-management
https://access.redhat.com/documentation/en-us/red_hat_ceph_storage/4/html/architecture_guide/ceph-on-wire-encryption_arch

5% HCI& 2 &2 A A 8] 2 A2 A} A 9]

5. HCI 222 %] A1) 2 A} g4 4 o

RHOSP(Red Hat OpenStack Platform) director 7] ¥ Ceph Storage 74 S &4 3} st 9] 2 2.3} heat
B 8 37 g AT Fy ok

director+= /usr/share/openstack-tripleo-heat-templates/environments/cephadm/cephadm.yaml $-
7 9 & 2}-8-31] openstack overcloud ceph deploy ol| A ] &£ 3 Ceph 2] 2~ E o 742 57184
=

RHOSP2] 7 gl o] 3te A 8] 20 ) 3 2}FA| & | 8- director & A}-§- 3} 9] Red Hat OpenStack Platform
2] 5l Ae]o] CLI & AF§-38fof 7] W Eel-P= 74 & FZsY A L.

5.1. HCI¢] COMPUTE Au] 2~ g1 &2~ 4

3lo] ¥ AW X = = o 4 Ceph OSD @ Compute A H] =2 &% v %] ' Red Hat Ceph Storage ¢}
Compute A H] 2 749] 2] 42 A gro] WA g 5= lF YT o] = MU &7 S48 14 sHA] X387 Wi
of WA T T} 2] A Ao =2 )] AH] A “hol Aot F QOB Fto|HAWA =& o] o] 9=

A8 .

Compute A H] 20| A AFE-3} = Bl A&

s

TS Bl 22 B ol $hahE 3L HCI 5 o] R

1. AYFTFFE T 2E stack AFEXE 21213
2. stackre A EFFF=AS5 1 9L S A4 T
I $ source ~/stackrc

3. NovaReservedHostMemory v 7}l 1 == ceph-overrides.yaml 3} o] =7} o} t}2-2 A&
Y.

parameter_defaults:
ComputeHCIParameters:
NovaReservedHostMemory: 75000

NovaReservedHostMemory vjj 7] 1 5=+= /etc/nova/nova.conf 2] reserved_host_memory_mb 7] = 7};
= AR el dytt o] w7 M= Ceph OSDell B 2.3 w2 S 7H Aol Al 8= Nova 27| &8 5
Az AdAE

of ey t}. IOPSe]

9] e A | A = ol s ufo] A o] 7] of oF v K] 9] o] & AETY OSDE 5GBE o oF
4T AFHUTGCBHME =22

o
A3t Fe|LE oA OSDE ¥ B2 vl RS o efsto] oS T
of et A5 = = Al o' Al T EH Y T

T8

openstack overcloud deploy ™ & & A}-& 3t uj o]

i)
i
i
-
e
L
L
o

5.2.AH§ 7 4 o $7 5 73

director+ ¥l £ ¥ Red Hat Ceph Storage S 2] 2~Ej ol 7] 2 A4S 2 &3tk AL A X4 $-74 91 o)
F7F 32 g oaoF o

3z = Al A
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https://access.redhat.com/documentation/en-us/red_hat_openstack_platform/17.1/html-single/installing_and_managing_red_hat_openstack_platform_with_director/index#creating-a-basic-overcloud-with-cli-tools

Red Hat OpenStack Platform 17.1 sle]| s AW X = Q1 = 2} nl
e —
1. stack A& A2 A EEtSso Z a3t

2. A& Ao AgA A TS G g
vi /home/stack/templates/storage-config.yaml

3. wi7) W4 defaults A A< 51< o] F7134 T}

4. AR AR 74 vl M5 E S Tk vl m 5 A ool o @ 2 & ) 8- Overcloud v 7]
W E RIS

CinderEnablelscsiBackend: false
CinderEnableRbdBackend: true
CinderBackupBackend: ceph
NovaEnableRbdBackend: true

parameter_defaults:
GlanceBackend: rbd

ZFa1
AFEAF A 4] 9k o)l 4 o] | vl 7)) ¥ 5=+ /usr/share/openstack-tripleo-heat-

templates/environments/cephadm/cephadm.yaml <] &l g 7] & A% 8- 2] <]
Eashes

ARG A TS LHESSE X Tl 48&EH U

5.3. CEPH " el d] o] ] AW &2 5}

Ceph Metadata Server(MDS)+= ceph-mds t] &2 A3 gt} o] o] &2 CephFSol A7 1t 3} A&
# WEeld o] B & A2 U th CephFSE 7|24 02 E=NFSZ2EZS B3 A28 4 d5Yth

3

Red Hat-2- Shared File Systems A} H] Z~(manila) 2] 7] CephFS 5! CephFS NFS wj <l =
£ A}-g-3to] Ceph MDS Wl 2 & A g o}

EZZAX

o oW I EE M o Ceph MDSE &4 stotei ™ ths &7 LS AHS Utk

I /usr/share/openstack-tripleo-heat-templates/environments/cephadm/ceph-mds.yami

e
7182 0 2 CephMDS+= A EEH == sl 2P Yt} 2HA & ==¢] Ceph MDSE Hj
28 7 syt
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https://access.redhat.com/documentation/en-us/red_hat_openstack_platform/17.1/html/overcloud_parameters

5&. HCI& 2E 2| A A u] 2 A2 A} A 9]
® RedHat Ceph Storage # ¢ A/~ 7}lo] =

5.4. CEPH OBJECT GATEWAY 2 HAH E A& 7] X

Ceph Object Gateway(RGW)+= Red Hat Ceph Storage Z 2] 2~H Uj2] S BHAIE A~ EE| R 7] 5ol HA 2
st Qe o] 28 AT I

directorZ A}-8-3to] CephZ vl £ 3} directoro| /] RGWE 2% ¢ 2 g4 31t t}. Object Storage A H]
2(swift) = A5 tiA U o A4 o & Object Storage *1 H| 25 AR 8f= MM &2e F7F A4 gl o]
RGW= th 4l AF&-8 4= 9l o} Object Storage A H] 2= 28 o] =¥ Ceph Z-2] 2H ol tf 3+ ¢ H A
E 2R AR AEZAEE F A5

o] & &4 stslr] flall HEo] RGW 8+ stdo] 9 3R &H Ut &2 LEAE 2B R 349 37
Y of] o 3F 2}HA| 3 &2 554, "Red Hat OpenStack Platform @ B Al E X~ & ] x| o o] 3 vl & &

254 A 2

ttlo

N

] # © & Ceph Storage= OSD(L. B ZJE 2B A o #)F 25070 ] v X] 158 3 & FY T RGWE
A 3} 6} Ceph Storage:= RGWol| & @ 3 t}&- 3} 7+2 67) o] 7} =S A FY )

® .rgw.root

® <zone_names.rgw.control

® <zone_name>.rgw.meta

® <zone_names>.rgw.log

® <zone_names>.rgw.buckets.index

® <zone_hames.rgw.buckets.data
ZFa1

H| 3 o} A] &It ;zone_name >& Z o]

Ip

g ge) ojgo g wAHYh

o RGWol tf g z}A| 3 U] -2 Red Hat Ceph Storage Object Gateway Guide & ZFZ3F4 A] 2.
o Swift Al RGWE A}g-3F= W of] W gk #} A 8k W 82 Block Storage 2§ ¥ 7tol =& 3%
AT S
5.5. RED HAT OPENSTACK PLATFORM 2. B A E A~ E g X of t) 3l vl 3£ 2

A

SHFEe-E 2B

|m
[
i
Ac)
N,
ﬂl[ﬂ!
=
bl
Q‘L
fr
ok
rL
rlo
iu)
oo
Y
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A
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i
v

® Ceph Object Gateway(RGW)
5.44."Ceph Object Gateway 2
e

BAE ~Ee)A" o A9 E ol ROWE vl Ealew o v e}
SEWE F e 4 HI S TFY

I -e environments/cephadm/cephadm.yaml

o] 3+7 7} & Ceph &2 ~E % (RBD) ¥ RGWE ® 5% 14 vt}
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https://access.redhat.com/documentation/en-us/red_hat_ceph_storage/5/html/file_system_guide/index
https://access.redhat.com/documentation/en-us/red_hat_ceph_storage/5/html/object_gateway_guide/index
https://access.redhat.com/documentation/en-us/red_hat_openstack_platform/17.1/html/backing_up_block_storage_volumes/index

Red Hat OpenStack Platform 17.1 3} o] 3| A ¥ X| = Q1 = &} ul] 3

® Object Storage A H] 2=(swift)
RGW t Al Object Storage A H] 22 (swift) S v £33} ™ e ¥ ZF&H-$-= vl £ =0 -
< =gy Th

[4 0
o
)
e

I -e environments/cephadm/cephadm-rbd-only.yaml
cephadm-rbd-only.yaml 3} © Ceph RBDZ +4 3} #] 9t RGW+= #4312 &5 th
e

Red Hat Ceph Storage H2AE S 29 o] =3817] Aol Object Storage A H] 2=
(swift)E A}-&-3+ 79 3173 /ceph-ansible /ceph-ansible.yaml 3} 9 & 3}

74 /cephadm /cephadm-rbd-only.yaml 2 w %] 5}] RGW t Al Object Storage
8] 22 (swift) & Al S AFE S S 5 Y o} AFA 8 W 8-& Red Hat OpenStack
Platforme] mlo] ujo) E 3 & X34 A &

Red Hat OpenStack Platform< Object Storage 4] H] 2=(swift) o] 4] Ceph Object
Gateway(RGW) 2 ¢] mlo] 18| o] A& x| &} k<5

e OHAE ~EFXA &
RGW == Object Storage A H] 2= (swift) S A}-8-3te] CephE vl 238 W S¥ Fe}$-= )
o o &7 gd S I}

kel

c
I -e environments/cephadm/cephadm-rbd-only.yaml

-e environments/disable-swift.yaml

cephadm-rbd-only.yaml 3¢ & RGW7} o} d RBDZ -4 &Y t}. disable-swift.yaml =} 2 A}
%?'5]_1:5_ Object Storage /K—] H] ./:(SWift)7]’ HH _‘Jj_g 7(] ?—é"]: L] 1—4'

5.6. CEPHE A} 8322 B2 2~ E 2| X W] Au] 2= A

22 2~ &g % W] AH]2(cinder-backup)& 7] 22 o & H| &4 3l o] gl& Ut} Cephé} &7 AL&-5ta
W & shalf of o

oW EF9-=E v 2T v Block Storage Backup A H] 2 (cinder-backup) & &7d s} sl o} 34 9
=AY

I “/usr/share/openstack-tripleo-heat-templates/environments/cinder-backup.yaml’.

5.7.CEPH =9 tj&)] oJ&] 7/l ¢ A= Qe H o]~ F+A4

A% A o] 2 E AFE S A Y NICE At M EA I AA o SEHAS F7HUth Ceph ==9
NIC7} &3 49 2t ==ol A€ EH o] 25 o] 7] AA st F5 7%%;%§¢%gwﬂ
B3 7t U EY

o] Ba sty EYD Ao tha) AT AE s 0] 28 AP h o] DA 5 F

ZA 8 Y8 9 A2} director 7}o] =& AFE-5Fof Red Hat OpenStack Platform & X] & #a]oj4] Qv Z
E_ﬂﬂ ZZH ]x{u E;d—zo}/\l,\]
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https://access.redhat.com/documentation/en-us/red_hat_openstack_platform/17.1/html/performing_a_minor_update_of_red_hat_openstack_platform
https://access.redhat.com/documentation/en-us/red_hat_openstack_platform/17.1/html//installing_and_managing_red_hat_openstack_platform_with_director/assembly_provisioning-and-deploying-your-overcloud#assembly_provisioning-the-overcloud-networks

5% HCI& 2 &2 A A 8] 2 A2 A} A 9]

5.8. HCI-&- e ¥ Zo}-5-= vl &£ A 2}

RHOSP(Red Hat OpenStack Platform) $73 of] tf & W7 A}-&+
Gt

o

TAsHE e Fe =S vl 2l of

A 27 Abg

o A FEF=E A X 35l7] Aol undercloud.conf 3} < o] generate_service_certificate=false
£ A3yt 28 A &2 Hardening Red Hat OpenStack Platform ¢ S W E&&85-= & &
oA SSL/TLS &g sle]l AHE 2 LW Fet-=9 SSL/TLSE T3 3l oF gy o).

23

W Fe = u X Fo] Ceph A KL= S F71318] WA director &} §+7] Red Hat Ceph
Storage % Red Hat OpenStack Platform ujj 3£ 9] © 1] Z2}-¢- = Hj 3 o] Red Hat Ceph
Storage YA H E F7} 5 FZ 34 A L.

Z2A 2
o oWMZBPEE MEIFUL T APl FoF A5/t AUt o B FA e 2HU

$ openstack overcloud deploy --templates -r /home/stack/templates/roles_data_custom.yaml
\

-e /usr/share/openstack-tripleo-heat-templates/environments/cephadm/cephadm.yaml \

-e /usr/share/openstack-tripleo-heat-templates/environments/cephadm/ceph-mds.yaml \

-e /usr/share/openstack-tripleo-heat-templates/environments/cinder-backup.yami \

-e /home/stack/templates/storage-config.yaml \

-e /home/stack/templates/deployed-ceph.yaml \

--ntp-server pool.ntp.org

o --templates - 7] = heat &) =3 Z @ 4 2] /usr/share/openstack-tripleo-heat-templates/ |
Al e Eg s A FYTH

o -r /home/stack/templates/roles_data_custom.yaml - A}-8x} x| o &k 7 o] 5}

e

o

A7

o -e /usr/share/openstack-tripleo-heat-templates/environments/cephadm/cephadm.yaml
- o] o wj &L+ Ceph Storage F 2| 2B & T E 3 =5 directorgE A FUt} o] 374 =
27|18 H oz RGWE vl =3 Ut T3 %, 7] 2 g &2 A4 gk

o -e /usr/share/openstack-tripleo-heat-templates/environments/cephadm/ceph-
mds.yaml - Ceph W e}t o] E] AW & &4 s} T

o -e /usr/share/openstack-tripleo-heat-templates/environments/cinder-backup.yaml -
Block Storage Backup A1 H] == &4 3} 3HU o}

o -e /home/stack/templates/storage-config.yaml - A} 8=} ] A Ceph Storage t+/d o] X &
H s gd & Frhgy ok

o -e /home/stack/templates/deployed-ceph.yaml - o] %1 o] 413} 5} openstack overcloud
ceph deploy & 2] 3 0 7 Ceph F8] 2 A o] X

o --ntp-server pool.ntp.org - NTP A ¥ = A4 g}
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https://access.redhat.com/documentation/en-us/red_hat_openstack_platform/17.1/html/hardening_red_hat_openstack_platform/index#assembly_enabling-ssl-tls-on-overcloud-public-endpoints
https://access.redhat.com/documentation/en-us/red_hat_openstack_platform/17.1/html/deploying_red_hat_ceph_storage_and_red_hat_openstack_platform_together_with_director/assembly_adding-rhcs-dashboard-to-overcloud_deployingcontainerizedrhcs

Red Hat OpenStack Platform 17.1 3} o] 3| A ¥ X| = Q1 = &} ul] 3

F3

g

Ut

AA &4 Z=-2 openstack help overcloud deploy ™ & 2 21 3}

FrHE s

o A3k W &L director 7}o] =& AL 5)o] Red Hat OpenStack Platform 4 =] B #&] o] CLI &£
ARE-cfo] 7] o v EeffE 7y & FFEEH A L.
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https://access.redhat.com/documentation/en-us/red_hat_openstack_platform/17.1/html/installing_and_managing_red_hat_openstack_platform_with_director/index#creating-a-basic-overcloud-with-cli-tools

67. HCI

W7} 9 W HCI 7o) SuhEA TAEAEA g o

6.1. HCI -+ &2l

2. NUMA gl v 58] tj 7 7785 Sl gy ot

[ceph: root@oc0-controller-0 /1# ceph config dump | grep numa

osd advanced osd_numa_auto_affinity true
[ceph: root@oc0-controller-0 /J# ceph config dump | grep autotune
osd advanced osd_memory_target autotune true

[ceph: root@oc0-controller-0 /J# ceph config get mgr
mgr/cephadm/autotune_memory_target_ratio
0.200000

3. 5% 0SD 74 < sl gt

[ceph: root@oc0-controller-0 /]# ceph config get osd.11 osd_memory_target
4294967296

[ceph: root@oc0-controller-0 /J# ceph config get osd.11 osd_memory_target_autotune
true

[ceph: root@oc0-controller-0 /]# ceph config get osd.11 osd_numa_auto_ affinity

true

4. 574 OSD 7 742 g

[ceph: root@oc0-controller-0 /J# ceph config get 0sd.11 osd_recovery_op_priority
?ceph: root@oc0-controller-0 /]# ceph config get osd.11 osd_max_backfills

[10eph: root@oc0-controller-0 /]# ceph config get osd.11 osd_recovery_max_active_hdd
?ceph: root@ocO0-controller-0 /]# ceph config get osd.11 osd_recovery_max_active_ssd
10

5. A3 Y =0 A reserved_host_memory_mb 74 & el gt}

$ sudo podman exec -ti nova_compute /bin/bash
bash-5.1$ grep reserved_host_memory_mb /etc/nova/nova.conf

-
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