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o) g G AHg R o) vl ERu A Al zo] N Frh e AYste] wES RS e A}
s Y uvit daas Fe gyt o] ZEAEE 3 WA JIEZ 2H M o] F9} 7} vl
Aol A Abe]ZE F7FE Ut W of W g Z 24 A A 8] 2= wipefs --force --all & & 3 A}-8-31o] &
g FdFUTt
o] A4S 47 3k 3 openstack undercloud install & & 2 23 slo] o] 74 HA L AP}
'@ 2]

wipefs --force --all = % 2 t] == 9] = E v o] E] o} #| E} v ] E] & 2HA| 3FA] ¥k 17

St A 71 & FdA = FFUT B A= A Zke] @A T 23 AH Y
22. -5 5=
director7} == 9} A1 4= QI == JSON g 2] o] == o1l & 2] 3 (instackenv.json)S- director= 7}
xﬂiqu} o] Ml B vtU o= director’t = EE T2 Ul AME S F A ESIEd ol 2 A B A
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{

"nodes":[
{
"mac"[
"b1:b1:b1:b1:b1:b1"

1,

"cpu":"4",

"memory":"6144",

"disk":"40Q",

"arch":"x86_64",
"pm_type":"ipmi",

"pm_user":"admin",
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"pm_password":"p@55w0rd!",
"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:b3"
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"

10



"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",
"disk":"40",
"arch":"x86_64",
"pm_type":"ipmi",
"pm_user":"admin",
"pm_password":"p@55w0rd!",
"pm_addr":"192.0.2.213"
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1. QW ED 9dS WA S 5 stack AFE ] & o] @ ¥ 2] (/home/stack/instackenv.json)ol] 3}l

Ao

o r&

2. stack A}& 22 %7]3}3 t}2 instackenv.json <14l £ 2] 314 < director® 7}4 g1 th

$ source ~/stackrc
$ openstack overcloud node import ~/instackenv.json

openstack overcloud node import 3 % & 1¥l £ 2] 31U & 714 9} 7} ;== & directore] 553
Yo

3. 714 & ramdisk o] P A & 7} == SFF T}
I $ openstack overcloud node configure <node>
43
=7} directord] 5 &% o] +A4H Yt
2.3. CEPH STORAGE®| tfj g+ ALd w32 H 5

W Eeh-= i Ao E WA st A eiel] D ad A7 A A=A FA g T

2.3.1. ceph-ansible =} 7] X] ¥ A &2l
A Eetedde eI e r=s W 2st7] Aol Al A E 4E 3 )
719k A Fo] o] dFUTh o8 A S Sl b EAl 7 2 EEr] Ao 44%“8}04 guq—g
T A E AT F AHFUTH
A=}

ceph-ansible = 7] 1] ¢] 3 ¥ H o] A x| 5] o] 9J=X] el gt

$ ansible-playbook -i /usr/bin/tripleo-ansible-inventory /usr/share/ansible/validation-playbooks/ceph-
ansible-installed.yaml

Mujol] D ol 7)1 & 7 gE o] A=A e o

ansible-playbook -i /usr/bin/tripleo-ansible-inventory /usr/share/ansible/validation-playbooks/ceph-
dependencies-installed.yaml
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I $ openstack overcloud node introspect --all-manageable --provide
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I $ openstack baremetal node list
3. profile 84 & 7} == 2] properties/capabilities v 7] H =0l F7}8le] 57 T2 Hof| =5 4

Be 7t
Fo2 b3t profile §4 < Frheld 7t ZeHo) =2 BT

Hy 2

3

% B 2 th Al AHC(Automated Health Check) 58 A& 3] Wl x| v} H o] E =

ko 2 Bl o] Ao 2 BlE AR

= So] dutbg el v Xo &= A 7 2] 222, = controlcompute, ceph-storage 71 355 o] 3}
Yok o2 5 & ddste zh z 2o TJJOH AN =5 g 23}

$ openstack baremetal node set --property capabilities="profile:control,boot_option:local’
1a4e30da-b6dc-499d-ba87-0bd8a3819bcO

$ openstack baremetal node set --property capabilities="profile:control,boot_option:local’
6fabala9-e2d8-4b7c-95a2-c7fbdc12129a

$ openstack baremetal node set --property capabilities="profile:control,boot_option:local’
6fabala9-e2d8-4b7c-95a2-c7fbdc12129a

$ openstack baremetal node set --property capabilities="profile:compute,boot_option:local'
484587b2-b3b3-40d5-925b-a26a2fa3036f

$ openstack baremetal node set --property capabilities="profile:compute,boot_option:local'
d010460b-38f2-4800-9cc4-d69f0d067efe

$ openstack baremetal node set --property capabilities="profile:compute,boot_option:local'
d930e613-3e14-44b9-8240-4f3559801ea6

$ openstack baremetal node set --property capabilities="profile:ceph-
storage,boot_option:local' 484587b2-b3b3-40d5-925b-a26a2fa3036f

$ openstack baremetal node set --property capabilities="profile:ceph-
storage,boot_option:local' d010460b-38f2-4800-9cc4-d69f0d067efe

$ openstack baremetal node set --property capabilities="profile:ceph-
storage,boot_option:local' d930e613-3e14-44b9-8240-4f3559801¢ea6

729 | £ = 93k CEPH STORAGE == &4]

13



Red Hat OpenStack Platform 16.1 A €] ] 4 3} & Red Hat CephZ A}8-3lo] e v &= v X

SR

Ceph MON | Ceph MDS M ] 2=9] == o B L& X A 5l= W] AFE T
T8 FE AFUTE A | &2 37 & = =9 Ceph 4] H] = vl

Fkl _1>
32

25.49E 23 F8 2E<¢ ROOT tj A= A9

o t2=z7 dE == A4S director7t ZEH| A Y Fof root Y 2T E éqt“éaﬁ SFULHL A E 0] o
LA o] Ceph Storage ==+ oj 2] t] 235 A& th 7] 22 © 2 directores Z2H| XYY T2 2 F
of oW Z2}-$-= o]n A & root H] =0 FU T

director7troot 23 & JA AE T FAEE O34 22 54 S AT = AdH5Yth

o el (EAQ): FA A

.

e WY (EAE): A

f
z

e serial (FAE):tA2add HE

e hctl (F#<€): host:Channel:Target: SCSI2] Lun.

o 7] (A=) &A1 Z71(GB)Y Yt

e WWN (Z#<2): ALf3F 2 E 2] 28 A}

e wwn_with_extension (Fx18): 3 F QA &3 o] 718 ALF3 2Eg A A E AU
e wwn_vendor_extension (:= A} €): 2Lt W] AE 2] K] 2 A},

e rotational (3 £): 3 A A X (HDD)<2] 74 % trueo]| ™ & x| ¢k o ™ false(SSD) Y U t.

o olE (EAY): F3) ol E(l: /dev/sdbl)

T8
name <742 G724 Q1 o] 5ol o= A AT AREFU T =7 B E o gro] W
T Lo B = nameS AHg-she] ThE A o i s root T =25 A HA] mR Al 2

dd WEE AEstef root FAE AA L - AFUT

H
(
ol 10
ﬂ

e
il rt
ko 2o

"1

n:°1'

uu}

(undercloud)$ openstack baremetal introspection data save 1a4e30da-b6dc-499d-ba87-
0bd8a3819bc0 | jq ".inventory.disks"

— N

S S0 == VR tlolEelM g== 3787 A E = sy

[

{
"size": 299439751168,

"rotational": true,
"vendor": "DELL",

14



2%, o ZT = v £ 2 9|3 CEPH STORAGE =& F1]

"name": "/dev/sda",
"wwn_vendor_extension": "0x1ea4dcc412a9632b",
"wwn_with_extension": "0x61866da04f3807001ead4dcc412a9632b",
"model": "PERC H330 Mini",

wn": "0x61866da04f380700",
"serial": "61866da04f3807001ea4dcc412a9632b"

"size": 299439751168,
"rotational": true,
"vendor": "DELL",
"name": "/dev/sdb",
"wwn_vendor_extension": "Ox1ead4e13c12e36ad6”,
"wwn_with_extension": "0x61866da04f380d001ea4e13c12e36ad6",
"model": "PERC H330 Mini",
wn": "0x61866da04f380d00",
"serial": "61866da04f380d001ea4e13c12e36ad6"

"size": 299439751168,
"rotational": true,
"vendor": "DELL",
"name": "/dev/sdc",
"wwn_vendor_extension": "Ox1ead4e31e121cfb45",
"wwn_with_extension": "0x61866da04f37fc001ea4e31e121cfb45",
"model": "PERC H330 Mini",
wn": "0x61866da04f37fc00",
"serial": "61866da04f37fc001ead4e31e121cfb45"

2. openstack baremetal node set --property root_device==- 3] & slo] ==9] root T] 2235 A
AUt roott &= E A oste vl 7Hd A A st o] S-S TFAH YL

(undercloud)$ openstack baremetal node set --property root_device="{"serial":"
<serial_number>"}' <node-uuid>

o, ro

]

t o & W 5 7} 61866da04380d001eade13c12e36ad6 <! disk 22 41 4 5}

Y.

o

e}
inss o}‘*‘_,
18
%

o}

e

o

(undercloud)$ openstack baremetal node set --property root_device="{"serial":
"61866da04f380d001ea4e13c12e36ad6"}' 1a4e30da-b6dc-499d-ba87-0bd8a3819bcO

al

7t =& 9] BIOS—E—
U E Q] F A £

gkl delgkroot vl ~a g F o] £E =S it WA
P o5 root Az RSt ES BY =& Y

o

r01' ﬂLu

d'reCtOW} root H{ == 2 A8 & 54 12~ E 4 91t openstack overcloud deploy 8 &
S A8 5H director7F LB Eeo-= o|u] x| = X ZH| A Y3} root T] 22T ol 21t}

2.6. OVERCLOUD-MINIMAL o] 1] %] & x}-&3to] RED HAT /| B2~ =38 A <l
Elo] EHE ALg WX

15
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7182 © 2 directore= Z2H| A Z 2 A 2 Fo] QCOW2 overcloud-full o] =] X & root t] 2239 454
t}. overcloud-full o] m A= G @3t Red Hat B 2~=3 8] A & ALYt 28] 9 & o overcloud-
minimal o] 7| %] & A}-8-3}o] t} 2 OpenStack A H| A~ & A3 51X o & = wo] OSE ZZH]| A g 3}al A
BAIGHMARIEOEHEE ALET &= HF U

olof T 3 71 A kA ¢l A4 Aldl= Ceph H|Zo 20t w22 T g0 A Yale A DAy o] A%
o AR ARS8 Abel o] 7 -%- overcloud-minimal o] v] %] 34 & ARE-8fo] Red Hat B 223 54 vff &t
To =EslA] =& & 4 54U} overcloud-minimal o] v 2] &

£ Obtaining images for overcloud nodes & ZFZ 34 A] Q..

3

RHOSP(Red Hat OpenStack Platform) 4 2.2 5.3} 4 o] &= OVS(Open vSwitch) 7} 3 3} 5
#) vt overcloud-minimal o] 7] 2] 2 A} 38l 790 & OVS e} +e s1o] A B 23 ALg e
4= 9l U th Ceph Storage == & W] £ 3} &= OVS7F E 2 514 ek th
ovs_bond= A}§35te] =2 A o st= t)2l linux_bond & AF4-314] A 9. linux_bond 9]
3 ZHA 3 W82 Linux bonding options & %34 A €.

1. overcloud-minimal ¢] 1] 2] & A} &3} = = director® A 38l A t}& o|n =] Ao 7} L34 3t
7 A S AU

parameter_defaults:
<roleName>Image: overcloud-minimal

2. <roleName>2 & & o] &2 2 n}4 31 Image £ & & 9] o] &l F71g Yt} t}L o ol A = Ceph
2 EZ A =X 9] overcloud-minimal o] ]| X & H o =1t}

parameter_defaults:
CephStoragelmage: overcloud-minimal

3. roles_data.yaml & & 7 ] v} ¢ 4 rhsm_enforce vl 7] <= & False= A7 g}

I rhsm_enforce: False

%

4. openstack overcloud deploy ™8 & o] 37 v} & A &gt}

23

overcloud-minimal ¢] 7] x| &= OVS7} ofd & Linux B2l X 7+ 2] 4 gy o} OVSE Red
Hat OpenStack Platform A/ B 23 54 Q1 Efo] 1 E 7} I 8 g OpenStack A] H] 20| 7]
P

16


https://access.redhat.com/documentation/en-us/red_hat_openstack_platform/16.1/html/director_installation_and_usage/assembly_installing-director-on-the-undercloud#assembly_obtaining-images-for-overcloud-nodes
https://access.redhat.com/documentation/en-us/red_hat_openstack_platform/16.1/html-single/advanced_overcloud_customization/index#linux-bonding-options

3

o

. A4 =0 CEPH A H] = ] ¥

3%. 1§ ==o CEPH A u] 2w &
7182 0 2 directore AEE 2 ==9] Ceph MON % Ceph MDS A H] =& HH ¥t ol = AR
Eol AU 2o} R W EE +R e B Coph 27 2E 9] 5 S A7) Sl6) A g ==

o] Ceph MON % Ceph MDS MHE| 25 vl X l= Flo] E=HU T 2 & hEOﬂ/ﬂ A2 st = A v 20 b st
Mg AR e A I

Z3
AFE-2}F XA o ol o 3F 2FA) 8 W) &-& Advanced Overcloud Customization 7}o] 9]
Create a New Role & 3=

director= th Y& BE 2 Ze¢E I o gt 7] 2 Fx =2 AR o

e /usr/share/openstack-tripleo-heat-templates/roles_data.yaml

AT BRI DR

A AR B Y S Y E e A SR I

1. AFERE R A TS F=71E 4 A == /home/stack/templates/ ol roles_data.yaml 3} o] A=

2 WE

$ cp /usr/share/openstack-tripleo-heat-templates/roles_data.yaml
/home/stack/templates/roles_data_custom.yaml

2. openstack overcloud deploy ™ & o] A} A}-&-2} 2|4 &g g d S 33}

3.2. CEPH MON A H] 2= 9] A}8-2} XA A& 9 Z g o|n] s

Ceph MON <] @l thsll AH87 24 o & CephMon & o] 1] ceph-mon 2 44 3he] ™ th& @A &
SR T 3% # £ == o) Ceph 4112 w2 o AW E 7|8 o & o] 5hel o] AREo] o]n] glofof
gk

1. /home/stack/templates/roles_data_custom.yaml 3} S 1t}

2. Controller & & o] A Ceph MON A H] 2~ OS::TripleO::Services::CephMon 2] 4| H] 2 =& A
Aok

3. ZAEE1] o Tof 0S::TripleO::Services::CephClient /] H] =& F7}g 1t}

[.-.]
- name: Controller # the 'primary’ role goes first
CountDefault: 1
ServicesDefault:
- OS::TripleO::Services::CACerts
- OS::TripleO::Services::CephMds
- OS::TripleO::Services::CephClient
- OS::TripleO::Services::CephExternal

17


https://access.redhat.com/documentation/en-us/red_hat_openstack_platform/16.1/html-single/advanced_overcloud_customization/
https://access.redhat.com/documentation/en-us/red_hat_openstack_platform/16.1/html-single/advanced_overcloud_customization/index#sect-Creating_a_New_Role
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- OS::TripleO::Services::CephRbdMirror
- OS::TripleO::Services::CephRgw
- OS::TripleO::Services::CinderApi

[.-.]

4. roles_data_custom.yaml 512 £¢j] Ceph MON Au] 2 @ 7|g} B Q3 R E =& XU 27} X
39 A2 A4 CephMon & &2 3713t}

- name: CephMon
ServicesDefault:
# Common Services
- OS::TripleO::Services::AuditD
- OS::TripleO::Services::CACerts
- OS::TripleO::Services::CertmongerUser
- OS::TripleO::Services::Collectd
- OS::TripleO::Services::Docker
- OS::TripleO::Services::FluentdClient
- OS::TripleO::Services::Kernel
- OS::TripleO::Services::Ntp
- OS::TripleO::Services::ContainersLogrotateCrond
- OS::TripleO::Services::SensuClient
- OS::TripleO::Services::Snmp
- OS::TripleO::Services::Timezone
- OS::TripleO::Services::TripleoFirewall
- OS::TripleO::Services::TripleoPackages
- OS::TripleO::Services::Tuned
# Role-Specific Services
- OS::TripleO::Services::CephMon

5. openstack flavor create 5 % 2 ¢] & 5l CephMon & g9 tj 3l ceph-mon o] 2}= A S 9]
HE g gyh

I $ openstack flavor create --id auto --ram 6144 --disk 40 --vcpus 4 ceph-mon

v =77
o] =& o o 3+ 1A &+ ) & openstack flavor create --help = ¢ & gt}
6. ©o| & °|H & ceph-mon o]z} = A} 2 Fof ufj g g}

$ openstack flavor set --property "cpu_arch"="x86_64" --property
"capabilities:boot_option"="local" --property "capabilities:profile"="ceph-mon" ceph-mon

=7
a o] & ol th 3 2FA| 3 )82 openstack flavor set --help = <12 g o
7. ==% A ceph-mon = 2 Fof ] 23t}

$ openstack baremetal node set --property capabilities="profile:ceph-mon,boot_option:local'
uuiD

18



37%. Ag =0 CEPH A 4] 2 o] ¥

2 745 node-info.yaml 3} & o] % 7}13lo] ceph-mon =g o] & CephMon <] &3} 44 3y

oo

parameter_defaults:
OvercloudCephMonFlavor: CephMon
CephMonCount: 3

off thak 2ApA g g2 244, "2 h o] = 5 H 2 o] W& Fxs Al 2. AFE R}
Zof th 3 2pA g &2 == Into Profiles 8] 25 238141 Al <.

o ————

S
i ox

XN
oX |

eyl

3.3. CEPH MDS A H] 20| T &+ A} &2} A A 98 & S o T 7]

Ceph MDS & &0 o) & A1 214 & & CephMDS % Z# o] 1] ceph-mds £ 4% 5lel W the 9712
SRFUTE 3% F§ =] Ceph 4712 w7 o] ABE 7|2 & o] 7o) A}Ro] o] m] glojo}
EAS)CH

1. /home/stack/templates/roles_data_custom.yaml 3} S 331t}

2. Controller & &oj| A Ceph MDS 4 H] 2, OS::TripleO::Services::CephMds 2] 4 H] 2 =& A
A

[.-.]
- name: Controller # the 'primary’ role goes first
CountDefault: 1
ServicesDefault:
- OS::TripleO::Services::CACerts
# - OS::TripleO::Services::CephMds ﬂ
- OS::TripleO::Services::CephMon
- OS::TripleO::Services::CephExternal
- OS::TripleO::Services::CephRbdMirror
- OS::TripleO::Services::CephRgw
- OS::TripleO::Services::CinderApi
[.-.]

P4 2. The A o4 = Al ALE R XA o Ehol] o] Au] 2% F7HE

ofr

@® =249
=3

3. roles_data_custom.yaml 3} Z¢j] Ceph MDS Au]2 2 7]e} B Q3 B & == AH| X7} 3}
A A2 A4 CephMDS ¢ 3+< 3 7}gtu o}
- name: CephMDS
ServicesDefault:

# Common Services

- OS::TripleO::Services::AuditD

- OS::TripleO::Services::CACerts

- OS::TripleO::Services::CertmongerUser

- OS::TripleO::Services::Collectd

- OS::TripleO::Services::Docker

- OS::TripleO::Services::FluentdClient

- OS::TripleO::Services::Kernel

- OS::TripleO::Services::Ntp

- OS::TripleO::Services::ContainersLogrotateCrond
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- OS::TripleO::Services::SensuClient
- OS::TripleO::Services::Snmp
- OS::TripleO::Services::Timezone
- OS::TripleO::Services::TripleoFirewall
- OS::TripleO::Services::TripleoPackages
- OS::TripleO::Services:: Tuned
# Role-Specific Services
- OS::TripleO::Services::CephMds
- OS::TripleO::Services::CephClient ﬂ

@ Ceph MDS A1) 0] &= Ceph MON H:4= Ceph 2o A B Mu 22 848 4 Q& #el 7

Xz A
Ceph MDS ) & ¢l] Ceph Z@to] 1 E Au] == xgts]of gth.
4. openstack flavor create 5 & 2 ¢ & 3l o] & &of tf3s] ceph-mds 2}= A S o|HE AT
Ut

I $ openstack flavor create --id auto --ram 6144 --disk 40 --vcpus 4 ceph-mds

o] & o tj 3+ 1A &+ ) & openstack flavor create --help = ¢ & gt}

5. ceph-mds #}= A 22 o A} ceph-mds =& o|H & vl F ).

$ openstack flavor set --property "cpu_arch"="x86_64" --property
"capabilities:boot_option"="local" --property "capabilities:profile"="ceph-mds" ceph-mds

o] W&o o 3k 14| &+ ] &2 openstack flavor set --help S ¢] & 31 o}

6. == A] ceph-mds = = Z o e 21t}

uuiD

I $ openstack baremetal node set --property capabilities="profile:ceph-mds,boot_option:local’
= 244 "megol e 5 " o W FRAYA L AR
3k
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4%, 2 A A2 ALg A g o)

47, 222 2] A A 8] 2 LR A g o

directorol| A A &3l heat |l 28 A & M o= 7| & Ceph Storage 74 2 &4 3tsl= v Z ot &=
I &7 2ol oln] £gHE o] JlFH T

director+= /usr/share/openstack-tripleo-heat-templates/environments/ceph-ansible/ceph-
ansible.yaml 7 v} & A}-8-3lo] Ceph F 2 S YA st v] L Fo] oW F e} =9 FFFY )
o] Fe]2E & HH ol 3}lE Ceph Storage :==7} 9 <54 t}. OpenStacke] A | o] 3}H A H] 20 oj
@AM & -2 Director &3] B A]4 7}0] 9] CLI £& A1g-81] 7| & ewgels= 74 & Fzd
HA L

Red Hat OpenStack director= v £ & Ceph F 2] 2Fof 7| & 7| A = A8t} 3 AFE-=} 2|4
87 g F7F S Aol oF gyt

A3}

1. /home/stack/templates/ o] storage-config.yaml 5} -2 A A3 gt} o] o A of A
~/templates/storage-config.yaml 3} of = 37 of] Ul st ) F2 2] QW F 2= A& AR} A
A o) T o] etk Abe A A g 87 shd o] ZHE v sE
/usr/share/openstack-tripleo-heat-templates/environments/ceph-ansible/ceph-
ansible.yaml =} o] & 7] &2 A7 & Al o] g Th

2. parameter_defaults 2] 4 S ~/templates/storage-config.yaml o] 3=7}&1t} o] A o= o
S 2ol gk AR A A AR o] £ AFUTE A E 50 vxlan & U E ] A B
(neutron)e] Y EQ] A & 08 A st AREAF A1 87 st o] th& 243l S F7Hy o

parameter_defaults:
NeutronNetworkType: vxlan

m\ﬂ |

3. a3 A 8F A3t what parameter_defaults o] A thS S48 A4 g o)
Rl A 712gk
CinderEnablelscsiBackend iISCSI Wl &= g4 3} false
CinderEnableRbdBackend Ceph Storage W ol = 24 3} true
CinderBackupBackend 25 WMo WMol == ceph & Ceph

= swiftE& A4 Y o} A A &
2 444 "CephZ A&}
WG AH 2 e W&
S Al 2

NovaEnableRbdBackend Nova YAl 2 E 2] A& Ceph true
Storage &4 3}

GlanceBackend olu] x| A u] 2ol A AF&-3 Wl rbd
Z(rbd ( Ceph), swift === file)
£ g ot

GnocchiBackend 97 B Au) oA AF&skul rbd

A =(rbd ( Ceph), swift ===
file)s 4 o ot
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T

=77
718 A S AHg-ste] = 79 ~/templates/storage-config.yaml o ] &S 43
g = AFUh

AHEAF AR 3 gt o] Y &2 thg A MM HEete AR i AEUTh s o= 5 A
Z 8174 7Y Ceph Storage &2/ 26 44 & 70—1*8]- IPAR-N

e 319 A Mo = director7t A R 6 ZE 7| B AEF A MUl A AL QAo st= o] e AR
7F xS s

4.1. CEPH v gl vl o] ] A v &4 3}

Ceph w g}t o] ] A B (MDS)+= CephFSol| # &

Z & 9@ v gy o] E] £ 2] 31 ceph-mds ]
=5 A3t NFSE 53l CephFSE 2188 N

FSZ & CephFS Al&oll t g A Al & 1

£ T 7 Al 228 A1) 229 NFS Wl = 7ho] = 9 CephFSE £ 3ad 4] 225 7ho] = 9 CephFSE
Tz A L
=77
Red Hat2 3& 7+ Al 28] MB]| 2S5 93 NFS Wl =& S8 CephFSel| A ¥t Ceph
A MDS v £ & A L3tk
Azt
e Eet =S A Y o Ceph vgttl o8 MH & @A steteid b5 &4 Hd S 3EdYth

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

ARG NG 728, oM T b= w5 A A€ ) §-S FE3H4 A . Ceph v ehl o B Aol o & A
Aol -2 ek ol Bl A1 ol & 4 & F el 414 2

23
7124 02 Ceph vl el o] Bl MW= HEEY ==of vi g U th 7§ ==0f Ceph v e}
tolB] AHE w2 = AF U Th AA & 8- 3.34. "Ceph MDS A H| 2o o g AL
A AH A Y Eeloln] W57 g FRIAA L
4.2. CEPH OBJECT GATEWAY &4 3}
Ceph 7} A Al o] E ¢l o] (RGW)+& off Z 2] A o] A o] Ceph Storage F2] 2FH o] S HAE AE A 7|59
i3k ol g H o] 25 A F U th RGWE v £ & ] 7] X Object Storage A H] 2= (swift) & Ceph = v}&
&Y o AA g Y &2 Object Gateway Configuration and Administration Guide & # =34 Al £ .
27
Hj oA RGWE &4 ststel e St A4S o v 874 Hd & 35 FYoh
e /usr/share/openstack-tripleo-heat-templates/environments/ceph-ansible/ceph-rgw.yaml
APA RE W 82 7.2 " e W E ek v a2 A o) W8S FETHA Al Q.

7182 o 2 Ceph Storage= OSD 25071 o] v #] 1 &< 5}
ERGWel 2o 679 271 £ A4 TUT Al F& ohg 3 2y

22


https://access.redhat.com/documentation/en-us/red_hat_openstack_platform/16.1/html/cephfs_via_nfs_back_end_guide_for_the_shared_file_system_service/
https://access.redhat.com/documentation/en-us/red_hat_ceph_storage/4/html/file_system_guide/configuring-metadata-server-daemons
https://access.redhat.com/documentation/en-us/red_hat_ceph_storage/4/html-single/object_gateway_configuration_and_administration_guide/index#overview-rgw

4%, 2 A A2 ALg A g o)

.rgw.root
default.rgw.control
default.rgw.meta
default.rgw.log
default.rgw.buckets.index

default.rgw.buckets.data

23

vl 3Z o) A] default = Zo] 43}

rr

Qelel o] g o wAHL T}

kA RGW = 34 3} 511 CephPoolDefaultPgNum v 7] H =5 Al8-8lo] A &8 18 5te] 7] &
il

pg_num & A4 dYth. Ceph = 2] wi 2] 5 FE Alitet= Wi ol i 2k«

dyee 544 e

Ceph Zo] A} &2} 2|4 24 &893 & F2FAA L

Ceph

S BAE Aol Eg o] 7] Object Storage A H] 22 2 7 T A %“4 D} weba] LA o 2 swift
£ AH&shE 7B B E Au&s F7F 74 glol Ceph Object GatewayE A&7 AH&E = AU

AA TR LS B2 AEDX] MY Tfo] s FEFAAA L.

4.3. ] i CEPH OBJECT GATEWAY & A& 3%=5 CEPH 7l A| A 74 +4

RHOSP(Red Hat OpenStack Platform) directori= £] # Ceph Object Gateway(RGW)E& L H A E ~Eof
MuB] 2R A sk Y-S A dFU T o F RGW A H] 28 1 5ste] ™ ID A ] 2 (keystone)of| A A}-8-2¢
ol sl I &S gl st =5 RGWE +4d 3l oF gtk

9] B Ceph Object Gateway & -4 3= W of ol & #}A| & U] &
A] Keystone ¢15 S AL-8 31 %= = Ceph Object Gateway +4 <

A3}

Ceph Object Gateway AF-& 7}o] =9

ge
FEFHAL.

. Tk parameter_defaults & AF-8-2 x4 27 31 (o: swift-external-params.yaml )ol| 5713}
o) 9HA 7he A Yot

parameter_defaults:

ExternalSwiftPublicUrl: 'http://<Public RGW endpoint or
loadbalancer>:8080/swift/v1/AUTH_%(project_id)s'

ExternalSwiftinternalUrl: 'http://<Internal RGW endpoint>:8080/swift/v1/AUTH_%
(project_id)s'

ExternalSwiftAdminUrl: 'http://<Admin RGW endpoint>:8080/swift/v1/AUTH_%(project_id)s'

ExternalSwiftUserTenant: 'service'

SwiftPassword: '‘choose_a_random_password'
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Red Hat OpenStack Platform 16.1 1 €] o] 4 3} ¥l Red Hat Ceph& Al-8-35lo] 2 W ZF ¢ = n

o

ol

24

=
Fl

2
RGW 74 W o whet th& 4 A& ok,

e Overcloudol] A A 43 ¥ swift Al-& 2} = SwiftPassword mfj 7] == & o] # <
52 A2 &Yt rgw_keystone_admin_password = A}-8-3}o] ID A H] A2
ASHEF 5L T E AL ES B RCGW IZH2E A48 oF gy

=8

o

)
2
M

Ut 3

i

Ceph 4 9o 7k3ke] ID A1) 28 A8 5= % ROWE 74

REAELCh

rgw_keystone_api_version = 3
rgw_keystone_url = http://<public Keystone endpoint>:5000/
rgw_keystone_accepted_roles = member, Member, admin
rgw_keystone_accepted_admin_roles = ResellerAdmin, swiftoperator
rgw_keystone_admin_domain = default
rgw_keystone_admin_project = service
rgw_keystone_admin_user = swift
rgw_keystone_admin_password =
<password_as_defined_in_the_environment_parameters>
rgw_keystone_implicit_tenants = true
rgw_keystone_revocation_interval = 0
rgw_s3_auth_use_keystone = true
rgw_swift_versioning_enabled = true
rgw_swift_account_in_url = true

ZFa1

directori= 7] 22 0 2 D A H] 20| T}& 9 & U AFE A A F Y o
® rgw_keystone_accepted_admin_roles: ResellerAdmin, swiftoperator
® rgw_keystone_admin_domain: default
® rgw_keystone_admin_project: service

® rgw_keystone_admin_user: swift

Zoh BAE /e 87 A S ALg o] 2o} 87 A S AFg o] oW FES =g M X

riet

openstack overcloud deploy --templates \

-e <your_environment_files>

-e /usr/share/openstack-tripleo-heat-templates/environments/swift-external.yaml
-e swift-external-params.yaml

1. stack A} &A= A Fa9=o 22 gk



4%, Z2E A A 8] 2 AH8-A A 9
2. overcloudrc 3 & 44 s o)
I $ source ~/stackrc
3. A= Z 1 E7}HID 1] 2 (keystone)ol =] &<l o}

$ openstack endpoint list --service object-store

+ + + + + + + +
| ID | Region | Service Name | Service Type | Enabled | Interface | URL |
+ + + + + + + +

| 233b7ea32aaf40c1ad782c696128aale | regionOne | swift | object-store | True | admin |
http://192.168.24.3:8080/v1/AUTH_%(project_id)s |

| 4ccde35ac76444d7bb82c5816a97abd8 | regionOne | swift | object-store | True | public |
https://192.168.24.2:13808/v1/AUTH_%(project_id)s |

| b4ff283f445348639864f560aa2b2b41 | regionOne | swift | object-store | True | internal |
http://192.168.24.3:8080/v1/AUTH_%(project_id)s |

+ + + + + + + +

4. H2E HH WS A4 Iyt

$ openstack container create <testcontainer>

+ + + +
| account | container | x-trans-id |
+ + + +

| AUTH_2852da3cf2fc490081114c434d1fc157 | testcontainer | tx6f5253e710a2449b8ef7e-
005f2d29e8 |

+ + + +

5 T4 Hd S AAstA HolHE dH oYl dEET < A=A gyt

$ openstack object create testcontainer undercloud.conf

+ + + +

| object | container | etag |

+ + + +

| undercloud.conf | testcontainer | 09fcffe126cac1dbac7b89b8fd7a3e4b |
+ + + +

6. H2E HH o & A gtk

I $ openstack container delete -r <testcontainer>

4.4, CEPHE A} &3l & vl o] AJv] A& LA

22 ~ge A ¢ AH] 2(cinder-backup) e 7| 24 0 2 v shE o] et BE Ame A wgl A
0ag g4steld Y g B S SR

A%

oMZee s AN W TS 874 HA S 5P

e /usr/share/openstack-tripleo-heat-templates/environments/cinder-backup.yaml
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Red Hat OpenStack Platform 16.1 A €] ] 4 3} & Red Hat CephZ A}-&-5lo] e Z-= &
45.CEPH =& o oJ&] 7§ ¢] 4 Qg o] 2=~ F+A4
EE A o] 25 AEste] A2 NICE A Gl YEH A A4 52 F7F Yt Ceph =29
NIC7} &3 A5 7 =0l of H 7 o] A9d dE o] 2g At T5 752 &7 ¢ dFUHh
2R G mEd Do A YENI AZ] AT AE ] 2E AL S A5 o) B Eal 2=
Szel Y@ FH 0 Ag A4S BF AT

l

A7 AE H o] 229 7hg b st FH o = Ceph =E ol A AL8-5= 7 2 E 2 A U E9) A9 sty F 7
A U o] HIF U EA A= a3 ZHFH
ZHE A= 2E A Y E A (StorageNet)
Ceph ST}o] E& o] MIEQ A E AH&-3te] el Ceph S 2H o 45 A48Tt
ul ol = X E 2] %] Y] E ¢ = (StorageMgmtNet)

Ceph ZH2HE o] IEYAE AHE8te] S8]2H o w2 25 B2 o et vlolH ] #+3S 24
Yt ZA| 3 W8-S Red Hat Ceph o} 7] €] %] 7}o] =2 PG (1] 3] 237) & #2544 2.

olg 7o B E g o] 22 A se]d directoro] A o] 2] NICZ mj Lol o] AFR S F e A E E
S AT Forg U END AHIH ol 2 | E2 S A8 oF G th 22 director= @ &

o QJEH o] 25 v E3l= © ZE S Al Tt o] Bl =32 /usr/share/openstack-tripleo-heat-
templates/network/config/bond-with-vlans/ceph-storage.yaml ¢} 1] t}. o] &l Z 31 0| 4] F=7} NIC9]| tj
f A4 E FUHRIHA I AE F AT 5 dFHT

23

A& A A A E o] 2 ¥l Z 8] AA o o 3 x}A| & U] 82 Advanced Overcloud
Customization 7}o] = A ALg-2} A4 Qe o] =~ 'l £l 17| & 2 AI L

o2 IZ = %7} = /usr/share/openstack-tripleo-heat-templates/network/config/bond-with-
vlans/ceph-storage.yaml 5} o] g o] 9 @ 29 Qg o] 29| 7|2 A o7} g5 o] AFU

type: ovs_bridge // ﬂ
name: br-bond
members:

type: ovs_bond // 9
name: bond1 // 6
ovs_options: {get_param: BondInterfaceOvsOptions} ﬂ
members: // 6
type: interface
name: nic2
primary: true
type: interface
name: nic3

type: vlan //G

device: bond1 // @)

vlan_id: {get_param: StorageNetworkVlanID}
addresses:

ip_netmask: {get_param: StoragelpSubnet}
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4%, 2 A A2 ALg A g o)

type: vlan

device: bond1

vlan_id: {get_param: StorageMgmtNetworkVlanID}
addresses:

ip_netmask: {get_param: StorageMgmtlpSubnet}

br-bond 2H= B9 B2 A o] W 3le] YW RS WA o] & OVSehe BelA] 3
< Aol

br-bond 2 2] %] ] A WA W= bond1 o] gh+=
bond1¢] &9 {3 < ottt

FFI

AE o] 2 2HA| Aot o] -2 3 OVS

o

71E B o] o] & bond1 9 Yt}

ovs_options &2 directord]] 54 2 & A AES AFE S S XA Yt o] H §F A A &2
BondinterfaceOvsOptions & 3 A2 Ut} o] (A £ o] oA AT F5 QlHFUTH &
d 2E AAE A P AA TR L 4514, "2y BE AAE AT S FZIAA L

%1/] members 2 A o] A4 = bond1 oA Bl Y EQ A Qg H o] 2S5 A o] gt} o] o o] A]

n
g E Qe ¥ o] 2 nic2( 71 & A EFH o] =2 H44) % nic3 & Ay th

@ ® 0060 o 9o

br-bond B 2] x| o = F 7l o] o} & A Y, = ZHE ol =( StorageNetwork) % ¥ ql =
(StorageMgmtNetwork) ~E 2] A Y & Jz o] VLAN©] ¢l <5 o}

i

Q device 1 7l ¥ == VLANO A AL-&-3) oF 5l X & F o] FUth o] of ol A 5 VLAN 25 25
¢l €] 7 o] 2~ bond1L& A&t}

NIC7H27) o] 4 o] lom 7k el 2 29 AEjsfo]| 22 P& + A& o

wAs] VLA
UE A B9 dE o] AR o] Fste] F AEA YEN T AA ] A FH e ;‘é*é% =<

9l

1= oo

oy £
T, of
)

o] & 3l &2 & ¢]3) /usr/share/openstack-tripleo-heat-templates/network/config/bond-with-
vlans/ceph-storage. yaml gt & AFE-2F XA 5 7] E OVS th4l Linux £ (type : linux_bond )& A}
£ 2L AFFY T ovs_bond). o] o FF & g zelo|= =2 Y M v o o] F Y ch

o2 HHH Z= 272 bond28t+= Al Linux £ o] ¥3+H 37} OVS H g X (br-bond2)E & 2] gt}
.bond2 ¢l o] 2= F 719 7} NICS! nicd4 % nich S A1 &3t W= AEEA Y EY A E
W AgH Y o

type: ovs_bridge
name: br-bond
members:
type: linux_bond
name: bond1
bonding_options: {get_param: BondInterfaceOvsOptions} // ﬂ
members:
type: interface
name: nic2
primary: true
type: interface
name: nic3
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type: vlan

device: bond1

vlan_id: {get_param: StorageNetworkVlanID}
addresses:

ip_netmask: {get_param: StoragelpSubnet}
type: ovs_bridge
name: br-bond2
members:
type: linux_bond
name: bond2
bonding_options: {get_param: BondInterfaceOvsOptions}
members:
type: interface
name: nic4
primary: true
type: interface
name: nic5

type: vlan

device: bond1

vlan_id: {get_param: StorageMgmtNetworkVlanID}
addresses:

ip_netmask: {get_param: StorageMgmtlpSubnet}

Q bond1 ¥ bond2 = & t}( OVS th2l) Linux £ o= = ovs _options 4l bonding option %
Agatel B AN RS A FUTL AT NS 451882 wE AN E 24 WES
3H Al 2

>

o) AR AR AEL S AA W& B% B HF A E F Y CE 0] FE L o] 2] 5] FFE 9
CEDEES EX RS

Bl o] 2= 71813 74 3 5 BondinterfaceOvsOptions tff 7l ¥ =2 AF8-3to] 7+ A gHd 2l

o] ~E AL T XA E 2 A A Tt o] A K= /usr/share/openstack-tripleo-heat-
templates/network/config/bond-with-vlans/ceph-storage.yaml 3} <] parameters A g ol A gl e
T AFUT T 2= 22H2 o] Wiy G 0] 7] H & BAFUTH(S, Hlof AR).

BondInterfaceOvsOptions:
default: "
description: The ovs_options string for the bond interface. Set
things like lacp=active and/or bond_mode=balance-slb
using this option.
type: string

283 345 default: 3ol o] Fth ol & 50] 802.3ad(R=4) 9 LACP &= 1(w-2)S AH8-35l2
'mode=4 lacp_rate=1" & A} &3t}
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BondInterfaceOvsOptions:
default: 'mode=4 lacp_rate=1'
description: The bonding_options string for the bond interface. Set
things like lacp=active and/or bond_mode=balance-slb
using this option.
type: string

71Et AP H = 2§ o3 24 3 )-8 Advanced Overcloud Optimization 7}o] =] Open
vSwitch Bonding Options & #2314 Al . AF-8-#F X % & /usr/share/openstack-tripleo-heat-
templates/network/config/bond-with-vlans/ceph-storage.yaml 8] Z 3l o] A A Y & & H = B. /& <}
&2} g o] Qe F] o] = I F 2 o 2] 7] e] A gl Q1E FH o] = & FESHAHA L.
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5%. CEPH STORAGE 2] 22F] A&7} %] 3

directori= 7] & #7248 A8-31of 718 o] 3} ¥l Red Hat Ceph Storage & v £ 3ttt} 7] & A4 & A4 <
&}o] Ceph Storage S A&} X F & 4= gl 51 o)

AA =4

ZAg o] 5l H Ceph 2E2] A & vl Z 35l W ZF2H9-= vl & 3ol /usr/share/openstack-tripleo-
heat-templates/environments/ceph-ansible/ceph-ansible.yaml 3} & & ¥ 3}ajj of gt} o] 347 v
oo Bass FF

e CephAnsibleDisksConfig - ©] 2] 4~ Ceph Storage == t] 2= g o] o}-2-2 vf g gt} =}
Al sk 82 534, “Ceph Storage === t] == gl o]o}-$- uf " o] Y &S A 234 A L.

CephConfigOverrides - ©] 2] &2 2= & R E A&} 214 A A & Ceph Storage 2 2] 2~ F o]
4¢3

ol 2] gt 2] & E AFE-3ho] directoro A B o] 3} ¥ Ceph Storage®] 7] 23S € o] Ut
A%
1. Red Hat Ceph Storage 4 Tools 2] £ A E8] & &4 3} gLt}
I $ sudo subscription-manager repos --enable=rhceph-4-tools-for-rhel-8-x86_64-rpms
2. A9 ZeF-$ =9 ceph-ansible 9| 71 X & A X §F 4 t}.
I $ sudo dnf install ceph-ansible

3. Ceph Storage & 2H E A& A g st A 7 5o 1 AFE-2} A A ) 7] WSS A o3

Y t}(<|: /home/stack/templates/ceph-config.yaml ). 37 5} 9] parameter defaults 4] A oj)
A o TS AHE-3he] Ceph Storage 3] 28 A4S 448 = dH U

parameter_defaults:
CephConfigOverrides:
section:
KEY:VALUE

23

CephConfigOverrides 1l 71l H == ceph.conf 3} 2] [global] 4 4 7} [ osd], [
mon], [client] 52| t}& A H 3 Z”LU‘ T AFUG A S A A s 7]:3k vl o]
E7F AR E Ao = ol gt Al d S XP“ st o HolH = 7|25 o=
[global] 4 4 © & o] %%t t}. Ceph Storage 4, AF&-AF 2| A @ 2] 9] =] = ujj 7}
M=o off 3 2FA| 3 U] &2 Red Hat Ceph Storage 74 7tol| =& 2384 A 9 .

4. KEY 3! VALUE £ % &3l = Ceph 221 2E AP o2 vulgyth ol & S0 22 A ddA
max _open_files = KEY ©]32 131072 = 33 VALUE ¢ 4 th.

parameter_defaults:
CephConfigOverrides:
global:
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5%. CEPH STORAGE Z& 2H A2# A

max_open_files: 131072
osd:
osd_scrub_during_recovery: false

o] 73 Lo.= el Ceph S| 2H o] 74 vt ol Ao v Aol AUtk

[global]

max_open_files = 131072

[osd]

osd_scrub_during_recovery = false

5.1. CEPH-ANSIBLE 1§ {4 A2 A
ceph-anible &2 Ceph Storage & 2~E & A X8} 3L # ] ol dl AH& 5= Fd ol S Y th
B

ceph-ansible == el & Aol ik +4 34 9 712 A
i

&t} group_vars t] ¥ B 2] & A}-8-35}¢] Ceph Storage 1l 7

group_vars t] g B g o] tf gk ZA gk W &2 A %] 7}o] = oA Red Hat Ceph Storage & 8] =8 A& #
ZEH A L.

directoro| A M 4= 7] 27k & W
ol A} TS AEdYTh A E =
journal_size o] = 37 1}

7 521 CephAnsibleExtraConfig mj 71 H =& A}-8-3} o] heat 37 o}
o] ceph-ansible & ¥ <= journal_size = 40960° 2 A A sl#) ™ ¢}
S A

oo 1o

parameter_defaults:
CephAnsibleExtraConfig:
journal_size: 40960

T8

R oj27] /) W42 ALg-3ko] ceph-ansible 1 & WS WA T T AT 2 S =0
/usr/share/ceph-ansible T] 2 g 2] oA A 25 HFE HF SR vp4d Al Q.

5.2. CEPH STORAGE = A} 83+ RED HAT OPENSTACK PLATFORM &
CEPH Aglol 4

9] B Ceph &2 2E] 9| /] & Ceph& A}-& 3} =& OpenStack Platform< G4 3} = ©] Ceph Z1E| o] 7} 2
2 34t} Red Hat Enterprise Linux 83 & 3% 2] 4 RHOSP(Red Hat OpenStack Platform) 169l Red
Hat Ceph Storage 47} & 2 §tuU t}. Ceph Storage 4 AH o] &= 21 Fo] Q3 g A AEg <l
registry.redhat.iool] =& gt}

heat 37 v 7]l H 4~ ContainerlmageRegistryCredentials = A& 5} o] registry.redhat.io oA Q15 &
T AFY T ZA g &2 HEH o] o] m 2] F=H] w7 vl & RS A Q.

5.3. CEPH STORAGE == t]j 2= o] o} ujj 33

Z1H| o)1) 319 Ceph Storage & wWj Z & o} t] 2= & o] o}-£-2 v 3§ 3} 31 Ceph OSD M ¥ 2~ 9] A& &= 7
A& AR oF FU T o] el REE &7 std A o] u) P 5 53 5ff A&} A1 Ceph w7 W 5=
/home/stack/templates/ceph-config.yaml 2 4 2] & &= ) &t}

parameter_defaults 2] CephAnsibleDisksConfig &] &~2~5 A& 3}o] t] 23 g o] o} 22 wjj 33
ol YliaiE vg HFE ARE YT

Y.
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Variable > 7]H%k( I = e A

osd_scenario IR lvm lvm 38 AFg-3Hd
ceph-volume & A&
a7 lvm 9y g3 OSD, block.db 2
=3 BlueStore WAL x| &
Q_H sk 4= o) )\1,] 1;}

o)
o
2t
-
il
i
o
k)

o
)
i

©] OSDel A+ & &

==
= 44 2=y,

%

dedicated_devices o (osd _scenario 71 &  #X devices v 7] W32 7}
FE R 750l v FESHEAIH EF
2o vl Pt 5 A
2 HEYU
osd_scenario=non-
collocated 7 -$-oj) vt o]

AT F UG

il

MeE

.

o

false OSDol| A= ol
(true) == ¢33ty Xl
Lo (false) g R =4 A

Pk

dmcrypt )

o
e
e
[»
fm
©

osd_objectstore A Cephol| A A} &-3l= 2 E
A Wl =5 7G5y

.

v

g\l
rlo

a4 7 &
bluestor

@
jines

=
g gho] 72X o=
bluestorez= x| A = #]
A" =R EHE
Alte] 9 ol A
osd_scenario =
filestore = 243
)~/\ =R ];{ q—
dedicated_devices 7}
;q\;)a] q}\g_e /\ltﬂg]_
= H AP Al L] 2 oA
< filestore = A st
T AFU ZA ol A ¢
A rxzs e MYst
Y3 A9 OSD
EREER IR R
BE A gste dAE
AltE] QoA 3HE
filestore = A4 s 4=
AFY

rE

i

i:l

5.3.1. BlueStore A}&
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S,
lo
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ofl
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>
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.. Ceph OSDE A& £ A& A Aot ¥ ths =Y

parameter_defaults:
CephAnsibleDisksConfig:

devices:

- /dev/sdb

- /dev/sdc

- /dev/sdd

- /dev/nvmeOn1
osd_scenario: lvm
osd_objectstore: bluestore

2. /devinvmeOn1 & 7.4 5 #x] 8 2ol Qo2 2 o | parameter_defaults = /dev/sdb, /dev/
sdc @ /dev/ sdd ol A A8} == OSD 37| & A 4 U th 371 < OSD‘— /dev/invmeOn1 <
block.db %! BlueStore WAL 7] 2 A}-&-3F4 ). ceph-volume £ batch 519 & 2 A}-8-3}¢]
o] 2+l S 4+ Yt} zF Ceph Storage == 8] L3 A o] FEH dAd o}E s o} 7}
74 g U t}. block.db 2 BlueStore WAL ] ©]E] 7} OSD¢} Q& t] 230 Y= A w7/l
7183 E vk 2ol A g Yo

parameter_defaults:
CephAnsibleDisksConfig:

devices:

- /dev/sdb

- /dev/sdc

- /dev/sdd
osd_scenario: lvm
osd_objectstore: bluestore

a7
. dX =EoAE= A F Y stE 5<¢/dev/sdb 2 /dev/sde ¢ 7+ T A3 A 27 5 U3 B2 &3
£ 7181714 &S = A5 Utk Ceph Storage == 2] 73 9 /dev/disk/by-path/ symlink 2 7} ©] 2~
AE XG5t v X Ao dHE 5 X F S HAgF YT
parameter_defaults:
CephAnsibleDisksConfig:
devices:
- /dev/disk/by-path/pci-0000:03:00.0-scsi-0:0:10:0
- /dev/disk/by-path/pci-0000:03:00.0-scsi-0:0:11:0
dedicated_devices:
- /dev/nvmeOn1
- /dev/nvmeOn1
2. A9 Abak: o wlFeks =8 W Eey] o) OSD 32 %2 Aok st e 22 44 9 PCl
AEE B2 44T F et ol A$ AERAHNM F 2= 4o o) 5 /dev/disk/by-

path/symlink tl ] 6 & 5= gH o},
tg A E A WA LS A3 skl b08-h03-r620-hci A vjo] g AGZet¢= B A

E 2 & A A2 (swift)olA] JEZ 23 dlo]H & t}2= =313l b08-h03-r620-hci.json o]
2= #d o vlol8 & AUt "by-path"ell thall grepol thall = WA & AP Ft. o
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H AH&g 5= 2l 363 /dev/disk/by-path 7ho] 34 o]
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(undercloud) [stack@b08-h02-r620 ironic]$ openstack baremetal introspection data save
b08-h03-r620-hci | jq . > b08-h03-r620-hci.json
(undercloud) [stack@b08-h02-r620 ironic]$ grep by-path b08-h03-r620-hci.json
"by_path": "/dev/disk/by-path/pci-0000:02:00.0-scsi-0:2:0:0",
"by_path": "/dev/disk/by-path/pci-0000:02:00.0-scsi-0:2:1:0",
"by_path": "/dev/disk/by-path/pci-0000:02:00.0-scsi-0:2:3:0",
"by_path": "/dev/disk/by-path/pci-0000:02:00.0-scsi-0:2:4:0",
"by_path": "/dev/disk/by-path/pci-0000:02:00.0-scsi-0:2:5:0",
"by_path": "/dev/disk/by-path/pci-0000:02:00.0-scsi-0:2:6:0",
"by_path": "/dev/disk/by-path/pci-0000:02:00.0-scsi-0:2:7:0",
"by_path": "/dev/disk/by-path/pci-0000:02:00.0-scsi-0:2:0:0",

EA AR ol F A ol e AT W8S ZEA AR #H] Fo]E o 57 FE Y )

5.3.3. 2F A2 24 OSD 4

317 ©} o A] CephAnsibleDisksConfig #] 4 ¢] devices ¥ 50l x| OSDo|| A} &3 B2 A X & g
Eash=y

2 2 74 w7 W2 glo] device W2 /\}B— &t 7% ceph-volume lvm v} x| = =& =] o] o
o =& 45 4 & block.db = #5374 ¥f3ste] OSD +4 & A5 2= H A st

tha A zkell wh2t ceph-volume lvm vl ] R =4 A 2] B FAE 7+ D F dFHh

5.3.3.1. block.dbZ A}-&-3ld A5 /NA

block.db = A}-8-38tH A 2] & Fol AL | A 7HE 7l Al sto] Ceph Storage 28 28 9] 55 F 3112
AUt block.db = © o] E] Al 29 E 9} BIueStore 2~ 7]-ahead 2 Z(WAL)E T4 € Ho]E
Yyt

A%
187 ol ohe 82 Fohg

parameter_defaults:
CephAnsibleDisksConfig:

devices:

- /dev/sda

- /dev/sdb

- /dev/nvmeOn1

- /dev/sdc

- /dev/sdd

- /dev/nvme0On2
osd_scenario: lvm
osd_objectstore: bluestore

127 470 €] OSD, sdb ,sdc, sdd 71 78 g U th. 7} 2ol = AA| ©] o] E] H] o] 2 nvemOn1 3!
nvmeOn2 7} &4 th.
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https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/8/html-single/managing_storage_devices/index#assembly_overview-of-persistent-naming-attributes_managing-storage-devices
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devices == 9] Fx| A7 2 o). =&o] B 9} block.db 2
BlueStore WAL(DB-WAL) & x| & =& 2 J<E 3 ). o] dlo] A nvmeOn1 &
DB-WAL for sda 2 sdb o] = nvmeOn2 :=dc 2 sdd ¢| DB-WAL} ] t}. z}A) &
U] 82 BlueStore A} 22 Fx314A 9.

5.3.3.2. A-& WAL( write-ahead log) &3] Al-&

A8 WAL( write-ahead log) x| & XA & 4+ A5 U ). & x|, dedicated_devices 2
bluestore_wal_devices £ 37 A12351H OSDe] R E LA Q4 E o B sl A5 S F4AZL F+ I
Ut

)& oA Ax}ol| A &= o} = ALA bluestore_wal_devices = NVMe &3] nvmeOn1 @ nvmeOn 2 9j]
4] #7]-ahead 215 Z 2| g

A3}

F7HUTh

tllo

7 stedol the &

f

parameter_defaults:
CephAnsibleDisksConfig:
devices:
- /dev/sda
- /dev/sdb
dedicated_devices:
- /dev/sdx
- /dev/sdy
bluestore_wal devices:
- /dev/nvmeOn1
- /dev/nvmeOn2
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5.3.3.3. A1 A4 H LVME A18-31] Ao} 75}

ol A 9] 317 A }E] 2 oA ceph-volume & T}k 43 2] x| BES ALg35le] OSD9] =8 E5<&
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A AUt} ceph-volumeo] 23 5 7] Ao =] & % A A3 o1& ceph- volumes £ 3|3 =2 2§
9] lvm_volumes 5] 223 £ JFUTH o] A9 =2 E55 AHd A sl oF kA »ot A s
gk A o] 7} 7Fs @y ot director= st=49] o] EEHW% gdgslnz Hx By A3YEES ALl o]
23 LVME AR o] A3l oF .

Az

Py
o
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'
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OS::TripleO::NodeUserData 2] &2 3 2 F Heat & = 5
gtsl= 37 31Y /home/stack/templates/firstboot.yaml 2 A A o).

resource_registry:
OS::TripleO::NodeUserData: /home/stack/templates/ceph-lvm.yaml

317) 91Y /home/stack/templates/ceph-lvm.yaml 2 AUt} A 7] B2 EFS ¥
Fate o oAl FAR BES 2T FA BSo] AojA W 27 Agel net oA
S

heat_template_version: 2014-10-16

description: >
Extra hostname configuration

resources:
userdata:
type: OS::Heat::MultipartMime
properties:
parts:
- config: {get_resource: ceph_lvm_config}

ceph_lvm_config:
type: OS::Heat::SoftwareConfig
properties:
config: |

#!/bin/bash -x
pvcreate /dev/sda
vgcreate ceph_vg_hdd /dev/sda
pvcreate /dev/sdb
vgcreate ceph_vg_ssd /dev/sdb
pvcreate /dev/nvmeOn1
vgcreate ceph_vg_nvme /dev/nvmeOn1
Ivcreate -n ceph_Iv_wal1 -L 50G ceph_vg_nvme
Ivcreate -n ceph_Iv_db1 -L 500G ceph_vg_ssd
Ivcreate -n ceph_Iv_datal -L 5T ceph_vg_hdd
Ivs

outputs:

OS::stack id:
value: {get_resource: userdata}
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o337 7+ v o 2 devices == )4 lvm_volumes 7] 42 ALt ol = B F
I5F =8 EFo] olv] AAHAJATGS 7HE A ). o] A vte] 2.9 YA Q1 AHS- AtEl = WAL
o1 DB LV7} SSDe) 2132 data LV HDDoJl o= A ¢y

parameter_defaults:
CephAnsibleDisksConfig:
osd_objectstore: bluestore
osd_scenario: lvm
lvm_volumes:

- data: ceph_Ilv_datat
data_vg: ceph_vg_hdd
db: ceph_Iv_db1
db_vg: ceph_vg_ssd
wal: ceph_Iv_wal1
wal_vg: ceph_vg_nvme

=o] WAL A& A4 steld WAL 37} DB 23 Bt} 112 st=9od A= 7
ot %‘3%“41:}. Juix o 2 Wr o] DB AX & wt= = Zo] 283 WAL 7|59 5 J
e AS AHE YO

5.4. t}2 CEPH Zo) AL&-&} XA &4 9

=

712 % o 2 director= A € Ceph Storage E°ll= vl X] 25 (pg_num 2 pg p_num)3} 2717} &
gt} 54. Ceph Storage & »E] A}-&<] <]F o] F W Z s} S ALg5lo] o] YL AY
SF AL F dFUG. o] FA st BE Fo FHT ol A&

CephPools vl /142 AL&-3to] 2} Ceph Storage o Th2 542 A &3l AL Al ALEA AF E2
A4 FI T

Azt
POOL & 7Astel& & o522 ZA Y.

parameter_defaults:
CephPools:
- name: POOL
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38

o =27 o]

e % s s iA 25 TR

e 4Ae FEo Al ste ™ pg_num & WA 2§ = AT

parameter_defaults:
CephPools:
- name: POOL
pg_num: 128
application: rbd

TEHA 25S Ao ® 3-35lEH pg_autoscale_mode = True & A3 313

target_size ratio £ o4 Ceph ~E g A QT A}3}o] & W2 = A}

parameter_defaults:
CephPools:

- name: POOL
pg_autoscale_mode: True
target_size_ratio: PERCENTAGE
application: rbd

PERCENTAGE & 100 +% vligUth o & £9] 0.5= 50%2 25Ut & WiEs2
1.0 == 100 %2} 2otk

o So] g g T3 Zyth
paramter_defaults:
CephPools:

- {"name": backups, "target_size_ratio": 0.1, "pg_autoscale_mode": True, "application":
rbd}

- {"name": volumes, "target_size_ratio": 0.5, "pg_autoscale_mode": True, "application":
rbd}

-{"name": vms, "target_size_ratio": 0.2, "pg_autoscale_mode": True, "application":
rbd}

- {"name": images, "target_size_ratio": 0.2, "pg_autoscale_mode": True, "application":
rbd}
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https://access.redhat.com/documentation/en-us/red_hat_ceph_storage/4/html-single/installation_guide/index#the-placement-group-autoscaler_install
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Compute, Block Storage, Image Storage?] o] Z ] Alo]H I 'rthd'gdUdt. 28 &L
AHEshE 5o gt & AEFgANA IS AT+ dFU -

o & 59} gnocchi R & Z2] o S A o] A #32 openstack_gnocchi ¢ ). zFA] g W
€2 Enable Application in the Storage Strategies Guide S %34 A 2.

51

CephPools 1| MHEFE A Z 224 g3

} 25
A A A A §R S AF O A

i o
X o

d

@

2

=)
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N
re

A9 AHg: custompool o|2h= E-& F7hste] ARSAL AR E& A S #7387 ALyl
e i S AR gy

parameter_defaults:
CephPools:
- name: custompool
pg_num: 128
application: rbd

A WkA 2l Ceph AHg Atal o] AwbAQd & 74 =3 PG| =] 2F) Al4H7] & FR3HAA L. o] ALt
71 dutH o 2 Ceph £2& 522 7437 A1 BB S WA= ol AL FAU T o]l M XA =
director7} At gl mret =& 78 J

%-‘4

Red Hat Ceph Storage 3(5 4x)ol A= OSD7I B3 4= 2+ A PG 5=l 3}
EAFS =YPFon, ol 7|2 Ao =z 200/] Yt} 200 o] 2 = o] wj/jHS
A A o] 51A] vl A 2. Ceph PG Y71 i3S 273517] W &l FA171 A= 2
mon_max _pg_per_osd7} o}d £ pg_ num & X33t A E 2o

5.5. fA¢F CEPH STORAGE ==29] v/l 4= Qo] 2~ 7]

CephStorage =+ ComputeHCI ¢} 72o] Ceph OSD=S 5 2H 3= 9 o] Y= RE === 534,
“Ceph Storage == r] 2= #o]o}2 v 3~ o] A A F=22 FX 2 dedicated_devices 552 A}
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https://access.redhat.com/documentation/en-us/red_hat_ceph_storage/4/html-single/storage_strategies_guide/index#enable_application
https://access.redhat.com/labs/cephpgc/
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L3} o] B2 2 o] 3 RE A H 9 5A3 st=g o]t Aot /IR FU ) st= o) 7t Y= A w7t
P AL ol BAFA o AL W AT FAL AL g2 X 2 dedicated_devices =
2o g3 Al AR =2 directorE ¢l o] Eafof gt}

3

Ceph OSDE 52 ¥ 3l= o &&= roles_data.yaml 22! o]
OS::TripleO::Services::CephOSD A H] =7} E 3 ).

E x=9l 593 =9 o7l gl Ceph Storage === A% EAS o
RHOSP(Red Hat OpenStack Platform) 3t oA == Aol 7 FA = NF
7} 2252 A =o] AsE ).

55.1. =9 23 74

FA% =9 o] 7t 9l o] A u| 20 Y3 directors FAsof Pt o] 2 == t] A3 FA ol
= gy
o Y F SE A stel mud taa AL 44 S AFUT
[}

A5 JSON heat 317 51 & A ste] w=d U2 4L A5 02 AT 4 dxU.
[}

Manual: :== T 23 #oJo}2S W75l == )23 A S vt

il
=
¥°
oy
L
v

5.5.1.1. Ceph & x]-8 JSON heat 7 2 44

/usr/share/openstack-tripleo-heat-templates/tools/make_ceph_disk_list.py =23 EE A}&-35} <]
v o] wlg 3 2 8] %g A 8] ~(ironic)e] QA E=Z A g o]g oA §a 3 JSON heat 37 5L AEo
E R4 AFYT. o] JSON 7Y S AHE-5t] == 23 4 & directord] AE3t).

Az

W] % 512 &= Ceph o] Wlo] g Zzu A Au] 2ol AEZ 2 H o8 S 1y
Ut
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openstack baremetal introspection data save oc0-ceph-0 > ceph0.json
openstack baremetal introspection data save oc0-ceph-1 > ceph1.json

%9232 € £ Underclouddl| 4] stack A1-22}9] & t]d g g o BALSLAL o] & ALR-51o]
node_data_lookup.json 392 A A 3.

I ./make_ceph_disk_list.py -i ceph*.json -0 node_data_lookup.json -k by_path

Hll £ %o NodeDataLookup 7+ A 2] & 4= 21 7] wj &ol] Ceph OSDE T 2H 3= RE &=
o] dl sl openstack baremetal introspection data save W& oA Q1 EZ X~ <
FEHHZ A2@dUh i 34 "json 7 2 Ao} 9Y HEES Aoz AL ST+ U

Ut

K &4-2 AHg-5to] OSD T 228 485k o] AL & vlo] W& T4y o] 22 329
g AoFUT AV P tE B P FAS FAES 7hel 714§ 5 Y devisdd st 2

A °) 92 A4 SR name & AHg-3tA] vHiI Al 2. t) A by_path £ AL Ut ol Kk
AR A e A4S 71 EggU T

wo] wlg Z2u| R AH| A A A" oA AR 75 Y23 F 3 E FE H2AR
o3t} §9ElE = A Ax] ZEA] A SE ] A3 E A9}

A9 A3} AL 7H5 3 O 2§42 ¥ /make_ceph_disk_list.py -help S A8
AFU

a9 o

i
y

217 91 3} g node_data_lookup.json
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$ openstack overcloud deploy \
--templates \

-e <existing_overcloud_environment_files> \
-e node_data_lookup.json \

5.5.1.2. Ceph Storage :==9] t] 2= # o]o}-2 W7
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3% °] obd Ceph Storage ==+ A5 A& €22 + d54Hth. RHOSP(Red
Hat OpenStack Platform) St oA ;== Ao & P A= AFE =29 == 7Ho Z}
o7} B& 5 Aol Astgyr.

wrxd a3 AL directord] A2sle] ' node-spec-overrides.yaml 3} 72 heat 37 792
openstack overcloud deploy = ® ol 23}l 91U FRl == A2 31§ UUID=E 7+ A & 2] 3] oF
229 W5e A4 9slof Fuoh

A e Ei Wo] Wg Zzu) A A H] Z(ironic) Bl El¥l o] 2ol A A 27 2§ UUIDE 553
4 dHUTh

Fx

tg AN 4 JSONo| e §E 3 YAML 87 51 S A4,
make_ceph_disk_list.p % AHg3le] A A JSON 31U S A3t YAMLA] & v £ H& o) 493
% &t zpq]a}q] 2 Ceph X o] tl g JSON heat 373 oA WAL F=x34 A L.

N8 4w o] UUIDE o e Aujo] 2113t o B3-S 48
I $ dmidecode -s system-uuid

Hlo] Wjg Z 2 H]Ad Au]X g o]gu o] 24 UUIDE F=33 A dH Eeh-¢-=0 b=

I $ openstack baremetal introspection data save NODE-ID | jq .extra.system.product.uuid

—Zrﬂ

undercloud 23] == gadol= D A EZ 23 A
undercloud.conf <] inspection_extras = true 7} gl o™ A] 2= 73 UUID
7 dlo] Wl 2 H|AJ AH] X d o] B o] =9 glEH
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X 22¥ 316 UUIDE o] wlgr =2 u] 2y Au]2 UUID7L obd Y,

2.3 node-spec-overrides.yaml 31 & 433 748 4+ JH5Udh

parameter_defaults:
NodeDatalookup: {"32E87B4C-C4A7-418E-865B-191684A6883B": {"devices":
["/dev/sdc"]}}

A F F A 2E P2 AT JSONoJojof Fth jq B E 2 A1-8-3ke] JSONe] f5 3
9]

Ao A # e F =(parameter_defaults: 2 NodeDataLookup:)2 L A& o 2 A A
Figah=

cat node-spec-overrides.yaml | jq .

node-spec-overrides.yaml 5} o] Z7}3to) u}2} jq B H S AL&5te] E3HH JSONo|
F3A] AT 5 Y&} o E S0, devices 2 dedicated_devices 2= o] 5 Aol
ol stE g T3 WH S AHEste] v £ 5 A &st7] Aol L Zol1A SRIgYth b3 a4
node-spec-c05-h17-h21-h25-6048r.yaml ¢l = &3 h17, h21, h259] T~ =7} +=2t4 ¥ c059]
Al 718 A7t AFU

(undercloud) [stack@b08-h02-r620 tht]$ cat node-spec-c05-h17-h21-h25-6048r.yaml | jq ".[] |
.devices | length'

33

30

33

(undercloud) [stack@b08-h02-r620 tht]$ cat node-spec-c05-h17-h21-h25-6048r.yaml | jq ".[] |
.dedicated_devices | length'

33

30

33

(undercloud) [stack@b08-h02-r620 tht]$

JSONo| AZ=W g3 317 YAML 512 (parameter_defaults: 2 NodeDataLookup: )
o2 = F FE oA FIIsta vl 2] -e & EFFUTH of A oA Gl o] =€ heat #
7 5192 Ceph vl £ o] NodeDataLookup & AU th A8 B2 3570 9] 237} Y&
A B5o] AdFUY &, 2 F sty =37t s o] gy o] 37 Hd L S g
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wEo] el 2 FA 2L AR s Ao} B2 o)A Apgaof e 349 T A3 B
g Y

& d oA Julo]EH heat 37 21U -2 Ceph ) ¥ NodeDataLookup & A& 3t}
AH] BE5o= 35719 237t Jde ZA EFo] dFUth. &, 1 F sty g 23vt s of
dHUth o]l 87 Fd L FF GdY =9 7|2 AX EZS AR5 22 55 g4l ALE-
sof sl= 3479 f2a 5502 =8 APy

parameter_defaults:
# c05-h01-6048r is missing scsi-0:2:35:0 (00000000-0000-0000-0000-0CC47A6EFDOC)
NodeDatalLookup: {
"00000000-0000-0000-0000-0CC47A6EFDOC": {
"devices": [
"/dev/disk/by-path/pci-0000:03:00.0-scsi-0:2:1:0",
"/dev/disk/by-path/pci-0000:03:00.0-scsi-0:2:32:0",
"/dev/disk/by-path/pci-0000:03:00.0-scsi-0:2:2:0",
"/dev/disk/by-path/pci-0000:03:00.0-scsi-0:2:3:0",
"/dev/disk/by-path/pci-0000:03:00.0-scsi-0:2:4:0",
"/dev/disk/by-path/pci-0000:03:00.0-scsi-0:2:5:0",
"/dev/disk/by-path/pci-0000:03:00.0-scsi-0:2:6:0",
"/dev/disk/by-path/pci-0000:03:00.0-scsi-0:2:33:0",
"/dev/disk/by-path/pci-0000:03:00.0-scsi-0:2:7:0",
"/dev/disk/by-path/pci-0000:03:00.0-scsi-0:2:8:0",
"/dev/disk/by-path/pci-0000:03:00.0-scsi-0:2:34:0",
"/dev/disk/by-path/pci-0000:03:00.0-scsi-0:2:9:0",
"/dev/disk/by-path/pci-0000:03:00.0-scsi-0:2:10:0",
"/dev/disk/by-path/pci-0000:03:00.0-scsi-0:2:11:0",
"/dev/disk/by-path/pci-0000:03:00.0-scsi-0:2:12:0",
"/dev/disk/by-path/pci-0000:03:00.0-scsi-0:2:13:0",
"/dev/disk/by-path/pci-0000:03:00.0-scsi-0:2:14:0",
"/dev/disk/by-path/pci-0000:03:00.0-scsi-0:2:15:0",
"/dev/disk/by-path/pci-0000:03:00.0-scsi-0:2:16:0",
"/dev/disk/by-path/pci-0000:03:00.0-scsi-0:2:17:0",
"/dev/disk/by-path/pci-0000:03:00.0-scsi-0:2:18:0",
"/dev/disk/by-path/pci-0000:03:00.0-scsi-0:2:19:0",
"/dev/disk/by-path/pci-0000:03:00.0-scsi-0:2:20:0",
"/dev/disk/by-path/pci-0000:03:00.0-scsi-0:2:21:0",
"/dev/disk/by-path/pci-0000:03:00.0-scsi-0:2:22:0",
"/dev/disk/by-path/pci-0000:03:00.0-scsi-0:2:23:0",
"/dev/disk/by-path/pci-0000:03:00.0-scsi-0:2:24:0",
"/dev/disk/by-path/pci-0000:03:00.0-scsi-0:2:25:0",
"/dev/disk/by-path/pci-0000:03:00.0-scsi-0:2:26:0",
"/dev/disk/by-path/pci-0000:03:00.0-scsi-0:2:27:0",
"/dev/disk/by-path/pci-0000:03:00.0-scsi-0:2:28:0",
"/dev/disk/by-path/pci-0000:03:00.0-scsi-0:2:29:0",
"/dev/disk/by-path/pci-0000:03:00.0-scsi-0:2:30:0",
"/dev/disk/by-path/pci-0000:03:00.0-scsi-0:2:31:0"
1,

"dedicated_devices": [
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"/dev/disk/by-path/pci-0000:81:00.0-nvme-1",
"/dev/disk/by-path/pci-0000:81:00.0-nvme-1",
"/dev/disk/by-path/pci-0000:81:00.0-nvme-1",
"/dev/disk/by-path/pci-0000:81:00.0-nvme-1",
"/dev/disk/by-path/pci-0000:81:00.0-nvme-1",
"/dev/disk/by-path/pci-0000:81:00.0-nvme-1",
"/dev/disk/by-path/pci-0000:81:00.0-nvme-1",
"/dev/disk/by-path/pci-0000:81:00.0-nvme-1",
"/dev/disk/by-path/pci-0000:81:00.0-nvme-1",
"/dev/disk/by-path/pci-0000:81:00.0-nvme-1",
"/dev/disk/by-path/pci-0000:81:00.0-nvme-1",
"/dev/disk/by-path/pci-0000:81:00.0-nvme-1",
"/dev/disk/by-path/pci-0000:81:00.0-nvme-1",
"/dev/disk/by-path/pci-0000:81:00.0-nvme-1",
"/dev/disk/by-path/pci-0000:81:00.0-nvme-1",
"/dev/disk/by-path/pci-0000:81:00.0-nvme-1",
"/dev/disk/by-path/pci-0000:81:00.0-nvme-1",
"/dev/disk/by-path/pci-0000:81:00.0-nvme-1",
"/dev/disk/by-path/pci-0000:84:00.0-nvme-1",
"/dev/disk/by-path/pci-0000:84:00.0-nvme-1",
"/dev/disk/by-path/pci-0000:84:00.0-nvme-1",
"/dev/disk/by-path/pci-0000:84:00.0-nvme-1",
"/dev/disk/by-path/pci-0000:84:00.0-nvme-1",
"/dev/disk/by-path/pci-0000:84:00.0-nvme-1",
"/dev/disk/by-path/pci-0000:84:00.0-nvme-1",
"/dev/disk/by-path/pci-0000:84:00.0-nvme-1",
"/dev/disk/by-path/pci-0000:84:00.0-nvme-1",
"/dev/disk/by-path/pci-0000:84:00.0-nvme-1",
"/dev/disk/by-path/pci-0000:84:00.0-nvme-1",
"/dev/disk/by-path/pci-0000:84:00.0-nvme-1",
"/dev/disk/by-path/pci-0000:84:00.0-nvme-1",
"/dev/disk/by-path/pci-0000:84:00.0-nvme-1",
"/dev/disk/by-path/pci-0000:84:00.0-nvme-1",
"/dev/disk/by-path/pci-0000:84:00.0-nvme-1"

]
}
}

5.5.2. BlueStore block.db =2.7] ¥ A

BlueStore block.db = d] o] € Al 1A E 9] g o] E]u] o] 2] BlueStore write-ahead = 2(WAL)¢
Ut dlolgHlo]l A 7] & WA st Y-S F 7HAZE s 2715 WA sk d o5 Yl F shuE
A9

5.5.2.1. ceph-volume & A8 u| BlueStore block.db =.7] 173

ceph-volume. ceph-volume & A}-&3 1 block.db =7] 2 Qo] & A 013 A =S AL A L.
osd_scenario: lvm.ceph-volume ¢] block.db =7.7] & A5 o = 44 & u] ceph-volumeo] A}-&FH ).
a2y 31F AlvhE] 2.9 block.db 2715 A oS 4 AFY
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O A A oA = Ceph -4 3td o] A A o] =] %] ¢4 ceph-ansible $2E W& AL8-31o] AHE-5 =
block_db_size 7} ceph-volume &30 A2 H == ).

o fAHS ZU=E M ste] JSON 87 5t e A4 st o7 Abadol whel gk v

"parameter_defaults": {
"NodeDatalookup": {
"32e87b4c-c4a7-41be-865b-191684a6883b": {
"block_db_size": 3221225472

b
"eaba84d6-cf89-4fe2-b7bd-869b3fe4dd6b": {

"block_db_size": 3221225472

}
}

euSE =S xS o 33 Add & 974 32U 3 JSON =12 & 3.

$ openstack overcloud deploy \
--templates \

-e <existing_overcloud_environment_files> \
-e <json_environment_file> \

5.5.2.2. ceph-diskE A8 w| BlueStore block.db =.7] 73

ceph-disk . ceph-disk . ceph-disk & A}-8-& o v} X5 AF&-3t block.db £ ¥ o]t}
osd_scenario: non-col placed %=+ osd_scenario: col placed .ceph-disk 7} A4 t}.

S d Ao A= 5A =9 U3 Ceph 74 Qo]2x7] = A}&-3}4 blustore_block_db_size = A
AUt o] Ceph 4 342 ceph-volume & A8 v T A 5 A7 ceph-disk = o] +4 F4S A}
£33y

e fAl@ ZU =S ALg ste] JSON $7 2 & WA 2.7 Algol wet b2 uh
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{

"parameter_defaults": {
"NodeDatal.ookup": {
"32e87b4c-c4a7-41be-865b-191684a6883b": {
"ceph_conf_overrides": {
"osd": {
"bluestore_block_db_size": 3221225472
}

}
b
"eaba84d6-cf89-4fe2-b7bd-869b3fe4ddeb": {
"ceph_conf_overrides": {
"osd": {
"bluestore_block_db_size": 3221225472

oH ISl 2 W S AHE OE 37 91U 7 JSON =1 & 3.
$ openstack overcloud deploy \
--templates \

-e <existing_overcloud_environment_files> \
-e <json_environment_file> \

5.6. Jl4+ 2 CEPH Z& 2=H 2] AAZ A A F7}

W) E5H= $91 OSD 2 = B9} 2+ Ceph Au] 27k thA] Al &He] 31 AH] 27 thA] A Wl 7hA o)
%7} A% A Ut Ansiblee 152 59 tl 715t A8l 27} A48 w7k 59 (A A =) Sl g
th AH 22 A A A8 Rod 2947 AL F DS W E FAR U

Ceph 22 2E ] 7] wet A= E= A A gt
&el B8E ol 5L A 2EYh

filo
ur

Aof & 4+ AxUth oA @ vl AN 2 A=

health_mon_check retries: 5
health_mon_check_delay: 15
health_osd_check retries: 5
health_osd_check_delay: 15

Az
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CephAnsibleExtraConfig 7| =2 Qo] Este] 7| 2 A A D QA= 2 HA T

parameter_defaults:
CephAnsibleExtraConfig:
health_osd_check_delay: 40
health_osd_check retries: 30
health_mon_check_delay: 20
health_mon_check retries: 10

o] oA oA = Z & 2¥E 7} 30 ZHALstaL Ceph OSDE A AL W vl 40 F2t 7]oha o}
+, Zt Ceph MONo| 321€ wj7}#] 10x &<t 209 7| o7t 10x 52 7Tk Yt

¥ 7] 2132 &332 W openstack overcloud deploy £ A}-831] -e = ¢ dlo]| EH yaml

5.7. ANSIBLE 37 W5 A4 9]

Red Hat OpenStack Platform Workflow A ¥] ~(mistral):= Ansible2 A} & 3}o] Ceph StorageE +
33t ¢t Ansible $t73 W55 A}-§-5o] Ansible 7 3 AH8A Q& = AFU

A3}

an ANSIBLE_* 317 W3- A A 2] 3l2] 1 CephAnsibleEnvironmentVariables heat & =21 wj 7/l 1
& A .

o] dlA| FA M= £ D SSH A A = 31571 Z715u o

parameter_defaults:
CephAnsibleEnvironmentVariables:
ANSIBLE_SSH_RETRIES: '6'
DEFAULT_FORKS: '35'

Ansible 273 ol i @ A4 & W &2 Ansible 74 24 & x5}

>

AlQ.

Ceph Storage 22 2H & AM-4-2 A st Wy ol ol & 214 & Ul -§-2 Ceph Storage Z & €] A&

A AR AZEAA L.

5.8. CEPH ON-WIRE ¢+ 5 3} &3}
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https://docs.ansible.com/ansible/latest/reference_appendices/config.html

5%. CEPH STORAGE Z& 2H A2# A

Red Hat Ceph Storage 4 o] 3ol A= U EYIASE E3 A 222 EZ S £¢Y3lo] Y EYAE E3)

R2E Ceph EdF ) i3] 43 3tE 4312 5 AFUth v2e] Bt 2= A2 Ceph ol &3 Ceph &

ol A E 7He] A g3 ststo] X2 d3skE AT

o] 7152 ol¥l 20X JJg Z2lf= AlFH 22 Red Hato]| 4] 2Hd3] A9 HA S5yt HEE

$Ezw ALg ok st T2 A B0 MEAAE S BUTh /1% Tl B 7ol @ 4G R gL
e PR EFER EXEREY

Fx

o] 7152 A A 714 = Ho|A v RHOSP(Red Hat OpenStack Platform) v} d 16.1
o] 43} &7 AH-F Ut} 93 Red Hat Ceph Storage W d 42 A1-823:= RHOSP v &
13 v 2o A = A LA LUl Al U182 Red Hat Ceph Storage Architecture
Guide 2] Ceph on-wire encryption & &=l A] 2.

RHOSP<]| 4] Ceph on-wire ¢t5 315 @4 3tst2d 3llF &7 o] Qujgto]l= SLolA b5 wi7fiEs
£ 423344

&L
y

parameter_defaults:
CephConfigOverrides:
global:
ms_cluster_mode: secure
ms_service _mode: secure
ms_client_mode: secure

Ceph on-wire encryptionol] tj g z}A| gk U] &2 o} 7] &l x] 7}o] = o] Ceph on-wire encryption < &

ZEHA L.
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https://access.redhat.com/support/offerings/production/scope_moredetail
https://access.redhat.com/documentation/en-us/red_hat_ceph_storage/4/html-single/architecture_guide/index#ceph-on-wire-encryption_arch
https://access.redhat.com/documentation/en-us/red_hat_ceph_storage/4/html-single/architecture_guide/index#ceph-on-wire-encryption_arch

Red Hat OpenStack Platform 16.1 Z1 €] o] 4 3} ¥l Red Hat CephE A}-&-31o] e WS¢ = vl £
6%. DIRECTORE A}8-3lo] CEPH STORAGE Z& 2HoA g3t az=s 9t A5 AlF F 9

RHOSP(Red Hat OpenStack Platform) directorS A}-8-3}<] t} ¢ Red Hat Ceph Storage 45 7
v £ & 5= 9J5 1ot Ceph CRUSH 73 3 CephPools director v /|55 Asle] Fx] Z =
so A8 e ASS LES A ST Aol e Az F 8 S dsUT. dE S
dut 9|2 =0 Hia] HDD 229 745 2= 98] SSD M g vlo| & Z u] E 3} SSD Z# =
§o1 & F AU o] v oM = Al £5 2E2A EF2 A4 v HDD == SSD 3 sht9]
Bs ASES A9 F U

71E 7o) A5 AlES A ol3tA Ceph Z 8] 2 A U] &% dlo]g o] o] FAT 4= Jd&Yth.
28 ¢jd o] E F9 director’} E & 73l ceph-ansible o] = Zo] 2] 2o o]n] Ao o] YE=HA]
o} dlo] g7} £ o] A=A FRlst= =27t (s 5, 3 9249 712 CRUSH 13 & W7 st
W dog o]F w&ol 71E AR A5 ASS A= A2 AT F AFHUL. == F7HEE
A Al gl gk A Pol g AR ALao] H 23k 79 Red Hat A g ol &2l 314 A 2.

3

Ceph= O 232 3 S A5 A AL Linux Aol A =&38te st=do] £4& 71w
o2 33 #x Z2(HD, SSD == NVMe)ol] @33t 2} Do o HFS
AHEA AR = AHFY T

A 2.7 AR

[}
A v 3 2] 739 RHCS(Red Hat Ceph Storage) ¥ A 4.1 o]t}

7]1& v £ ] 71-9- RHCS(Red Hat Ceph Storage) B d 4.2 o] 4¢j1t}.

o]

T} £ Red Hat Ceph Storage 45 7|52 w332 CRUSH 9§ Al B R 71 39 A 87 3
A oS g o 3o

o

t}2 Axz}ol 4] z} Ceph Storage ==l = 371 2] OSD7} £3t5 o] o sdb 2 sdc = t]2== 34
o]n] sdc = SSDY Y} Ceph= &4l 023 §3 & A5 2= AR YY. 29 b F 7/l ] CRUSH
72 (HDD ¥ SSD)g A3t F /9] a3 F x| S 2ol vf3d gt HDD 32 7] £3koly o2
A S A5 22 AR g 2E Zo AgdUg.

npx o 2 fastpool o] 2= F7F 2 A4 5to] SSD 7+ ol mlF P}, o] L2 FF3 2= Block
Storage(cinder) WA= 53] =EgUrh o] B 2EIX WA= S A3 RE A2 =+ SSD
NN WE ASu AT o) 2 Hlol8 EE oA TPt U 88 + At
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67. DIRECTORE A}8-3lo] CEPH STORAGE S8 2HAdA g4 daz=E A A5 A5 A

6.1. 45 AF +4

A3

71E @3 4% AL A olshd Ceph Z&2E A Ul 83 dlolg o]Fo] BAL 5 Y&
t}. 29 ¢d o] E o director7} E&] 7 3} ceph-ansible o] = Zo] S22 F | o]u] A o5 o] I
A9 dolE 7t xgH o A=A A= =27 fsUth 5, 3 929 712 CRUSH 3 &
Z3ta dlolg o5 Wi 7|E A NA A5 AFTS A= A2 AP S F dFYUH == F7}
E= A A dlg A dolyt AR Asteo] a3t 79 Red Hat 2] ol #9314 A 2.

director= ©] 7152 t& 54 v/ W& =554 FA T b3 dAE ¢53519] ceph-ansible 4]
FUFE AT F IdFUL

A3}

stack A8 A= Undercloud =< = 1¢1%H]t}.

¥ 3131 =5 /home/stack/templates/ceph-
config.yaml 3 72 37 9d S AU = 71E 4 Ao b3 A4S F71E F IF

U,

3173 519 o)) 4] CephAnsibleDisksConfig ulj 7] i & A}-&-3}o] Ceph OSD= A}&3l8] &= &
E ZAAE YEFYUL.

CephAnsibleDisksConfig:
devices:
- /dev/sdb
- /dev/sdc
- /dev/sdd
osd_scenario: lvm
osd_objectstore: bluestore

A9 AFg: Cephe 23 §8¢ A5 02 gAste] alF 34 Ze)=ol St 28]
1} authenticate _device_class 4 & Al835t 53 A X7l EA Z 29 £33 A 273 A}
‘A A S5 e F IFUTL T dAld = AZE S 29§83 0SD FEo] 3
o] Y vith

CephAnsibleDisksConfig:
lvm_volumes:
- data: '/dev/sdb’
crush_device_class: 'hdd'
- data: '/dev/sdc'
crush_device_class: 'hdd'
- data: '/dev/sdd'

_0/1
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crush_device_class: 'ssd'
osd_scenario: lvm
osd_objectstore: bluestore

CephAnsibleExtraVars vl 7] ¥ =2 3713 t}. assets _rules vl 7] ¥ 4=l = Ceph7} A5
o2 @AstE 7 Ze 2ol @ FH o] TP ojol FUth Al L whs u) FHo] AFHA
& 7§ Ceph7t 7| 2302 A& 2 AE .

s

CephAnsibleExtraConfig:
crush_rule_config: true
create_crush_tree: true
crush_rules:

- name: HDD
root: default
type: host
class: hdd
default: true

- name: SSD
root: default
type: host
class: ssd
default: false

CephPools w7/ 55 714 ).

[}
rule_name vjj 7]} 5 AHS-sho] 71 %73.% AHg3HA = ZF E9] ASS AR FY
o} o5 ol o A] fastpool E2 W2 A|F o2 FAH SSD X FHEE ALEst] 5 2B
24 255 FHAd
[}
<appropriate_ PG_num> & A3 PGHI ¥ 2 §) & vtEUt. == Wz 2§ A5
715 21835t Ceph £9] PG & A4y
ZHA g W& thE Ceph =0l AHEAF A £4 232 FXAHA L.
[}
CinderRbdExtraPools vl 7] 1 == A} 83} ] fastpool & 5= 2 Eg| x| =g A
duo

CephPools:
- name: fastpool
pg_num: <appropraiate_PG_num>
rule_name: SSD
application: rbd
CinderRbdExtraPools: fastpool
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ohg el S ALgste] $7 o] Luke gho] EHo] YA SHeAF T

parameter_defaults:
CephAnsibleDisksConfig:
devices:

- '/dev/sdb’

- '/dev/sdc’

- '/dev/sdd'
osd_scenario: lvm
osd_objectstore: bluestore

CephAnsibleExtraConfig:
crush_rule_config: true
create_crush_tree: true
crush_rules:

- name: HDD

root: default
type: host
class: hdd
default: true
- name: SSD
root: default
type: host
class: ssd
default: false
CinderRbdExtraPools: fastpool
CephPools:
- name: fastpool
pg_num: <appropriate_ PG_num>
rule_name: SSD
application: rbd

openstack overcloud deploy W&o Al 37 9Ad S 33 .

$ openstack overcloud deploy \
--templates \

-e <other_overcloud_environment_files> \
-e /home/stack/templates/ceph-config.yaml \

o

<other_overcloud_environment_files> £ v £ o] £3t9 3174 91U =
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71 Ceph 22 2¥|¢] 7 2 & 4 §8hd 7]E Ceph o] Al 73] whe} ¢lulol=
97 gxUch geba F42 A99 E2 AgsH s uE F o8 BEe 99
ok gtk

I $ ceph osd pool set <pool> crush_rule <rule>

<rule> £ A3 72 o] = = 3} = wA I}

<appropriate_ PG_num> & H &3 v x| 21§ 4 =+ target_size ratio=
H}L 51 pg_ autoscale_mode = true = 24 gt}

o] P& AHE St AT e FF O dial 7]€ FES HUlolESAY 7]E HEH
o] CephPools v 7]l ¥ 3ol A] =& F715] ).

CephPools:
- hame: <pool>
pg_num: <appropriate_ PG_num>
rule_name: <rule>
application: rbd

6.2. BLOCK STORAGE(CINDER) 3 -S Al CEPH 9 v 3

743

71E& 87 A5 AS S B2 Ceph S8 =Ho A dl-§&F Holg o] o] HAT F AFY
t}. 29 Jd o] E o] director’} E&] 7 5l+= ceph-ansible ol = Z o] 22 2¥ 9] o]u] A 2|5 o] )
=A ¢ dlolg 7t £ d=A e =87t lsHY S, F3 9249 712 CRUSH 3 & ¥
Z3sH4A dlolg o]F wiEo 7|E A NA A5 ASS A= A2 A3 F dFUY. == F7}
TE= A A g g X Yol A Aste] @3t 9 Red Hat A ol F2]34 A1 L.

T4 A= 953 5 Block Storage(cinder)S X}-&3lo] A 3t fastpool AlZo] MAH = FH S
733t RHOSP HIA Eo X A5 AF 7|62 AHEst=S AAF o

A3}
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674. DIRECTORE A}&-3lo] CEPH STORAGE S8 2HAdA g4 az=E i A5 A5 A

stack A8 A= Undercloud =< o] = 121%H]t}.

overcloudrc 3}¥ & 44

e

U,

I $ source overcloudrc

i

5 2EZA EF 7€ K9S AT
I $ cinder type-list
A Block Storage £ & fast_tierE 751t
I $ cinder type-create fast_tier
Block Storage & ©] A4 = A=A &l
I $ cinder type-list

fast_tier 55 2E2|A] S AH&T = o fastpool S BAE T A AF2 £S5 2EL
A EFRAd=r AFdY

I $ cinder type-key fast_tier set volume_backend_name-=tripleo_ceph_fastpool
A AZE AHgst] Al 2FS ALY
I $ cinder create 1 --volume-type fast_tier --name fastdisk

6.3. CRUSH 3 o] A =51 Fo] &ul2 CRUSH 13 o2 AA o] gJ=A &2l

A

71E 840 A5 AT S B 93tH Ceph S8l 2H A O] &3 dlo]H o]Fo] HAT & AFY
t}. 29 Jd o] E o] director’} E&] 7 5l+= ceph-ansible ol = Z o] &2 2¥ 9] o]u] A 2|5 o] )
=A ¢ Hlo|g 71 23 H o] J=A & st= =27t %’1’“‘41:} , 3 94244 7]# CRUSH +3 & d
73t dolg o] F Wl /1€ FAdA A5 AS S Aol AL AR F dFUh == F71
E= A A dig X Do} A% AHgto] Q% 73% Red Hat %] gl F2]3t4 Al L.
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oW L= AEEF o heat-admin A} A2 =123}

I $ sudo podman exec -it ceph-mon-<controller_hostname> ceph osd tree

A3} Ex] 17]0|A] CLASS Qo 443 2} OSDol 3 Lul2 Fx) Ze) 27t EAHE=A
selgh.

T3 3 98 S AHE-5td OSD7E 23] S8 ol Eut2A] SFEH A=A Sy
<controller_hostname> & $2E AEEH kX o|F2 & ulFyth

o

I $ sudo podman exec -it ceph-mon-<controller_hostname> ceph osd crush tree --show-
shadow

A% AF 725 0 9F o) Ao} vlmate] 7t 2ol el A gho] AL HEA el
ok

<controller_hostname> & $2E AEEF kX o|F2 & ulFyt}.

<rule_name> & Q1358 = & 9] o] 5O & vl
I $ sudo podman exec <controller_hostname> ceph osd crush rule dump <rule_name>

A A3 7137 o] F 3 ID7} vl E Foll A1-&3 convention _rules vl 7 ¥ S=o]] we} SulE%] 3
213t} <controller_hostnames> & 3 2E AEE# =t o|F0 & vy}

$ sudo podman exec -it ceph-mon-<controller_hostname> ceph osd crush rule dump | grep -
E "rule_(id|name)"

RUSH 72 IDo] A7 0] 9l SaAghi

Ceph Zo] 3dA oA A c
=3 E8 == o] o= vy

<
<controller_hostname> E

=
L
E

A g g}
s2E A

I $ sudo podman exec -it ceph-mon-<controller_hostname> ceph osd dump | grep pool
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olf

Al
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o,

7t Zoll i3l 73 ID7} o4 74 o B3 YA SR FAF
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4. ol Fees 44

71.9

e

ol

=

Na

T
S .

Overcloud W 2 & Al &5l H 7z} o &F T
Z v 5o} vpAAA 2 ol @ T AFL B
74 % ~/templates/storage-config.yaml).

olg 98l o v M S A T
E71. 9093 =29 T 9 F oy

Heat 21 Z3 v/l A5
ControllerCount
OvercloudControlFlavor
ComputeCount
OvercloudComputeFlavor

CephStorageCount

OvercloudCephStorageFlavor

CephMonCount

OvercloudCephMonFlavor

CephMdsCount

OvercloudCephMdsFlavor

58

g o] AHg e FTaAOM St =S AT TS o)

L
T
73

=

|
i
i

O%",

e

35 .

49} Zeolul & AR slof gith. LE Heat |
ol

s}¢l o] parameter_defaults 21 4 o] G t}(]

a3
AR AEEY == F
AEEE mEd AHE T S8 o] H (A °])
FFDTAFEY == 5
AHFY wEo] A8 Sy ol (A FH)

3t Ceph 2E 2] A (0OSD) =& 4=

Ceph Storage(OSD) == A}& 3t
storage)

il

gl o] ¥ (ceph-

599 7

ot

4 Ceph MON == &

78 Ceph MON == (ceph-mon)dj] A}& 3 =g o]
H

gxe A8 Ceph MDS == &4

& Ceph MDS == (ceph-mds)ol] A& = o]u



74, oW Hes 44

CephMonCount,CephMdsCount,OvercloudCephMonFlavor 2
OvercloudCephMdsFlavor v 7] ¥4 5=( ceph-mon 2 ceph-mds =g o] v] ¢} $H7])= 3%
7§ w==0j Ceph 45 = v o] A7 th= A+g4 A% CephMON 2 CephMds o) &
S A3 Ao § &3]

£ E9] Z} i g(Controller, Compute, Ceph- Storage CephMon)dl] 37§ 9] === | X35 21
9 =& A4 3te] 1 parameter_defaults o o-5-8 F71g4 o

parameter_defaults:
ControllerCount: 3
OvercloudControlFlavor: control
ComputeCount: 3
OvercloudComputeFlavor: compute
CephStorageCount: 3
OvercloudCephStorageFlavor: ceph-storage
CephMonCount: 3
OvercloudCephMonFlavor: ceph-mon
CephMdsCount: 3
OvercloudCephMdsFlavor: ceph-mds

Fx

Heat 9 =3 w75 o] A 552 Director 4] 2 AH§- 7he] =94 CLI E& AHS:
3l Overcloud A 2 FxsH4 A1 2.

Af =& A X 5= 52 undercloud.conf 3 < o
generate_service_certificate=false & 24 3 o}. 18] ¢k oA Advanced
Overcloud Customization 7}¢] = 2] Overcloud Public Endpointe]] 4] SSL/TLS &4 s}
ol AgE B2 enFete =2 ME S v 23 3 gdsior Fu

M EeP-= ol E ol Ceph thN =8 F713tel ™ 8. ¢ 1/ & 2= 1) 9] Red Hat Ceph
Storage tjA]H = F7} & FZHA L.

to

B 229 == A A 312l A openstack overcloud deploy B #Hol| 371 <157 2 a3} o & 59
4 ZEYh

=1

o


https://access.redhat.com/documentation/en-us/red_hat_openstack_platform/16.1/html-single/director_installation_and_usage/#sect-Creating_the_Overcloud_CLI
https://access.redhat.com/documentation/en-us/red_hat_openstack_platform/16.1/html-single/advanced_overcloud_customization/sect-enabling_ssltls_on_the_overcloud#sect-Enabling_SSLTLS_on_the_Overcloud

Red Hat OpenStack Platform 16.1 Z1 €] o] 4 3} ¥l Red Hat CephE A}-&-31o] e WS¢ = vl £

60

$ openstack overcloud deploy --templates -r /home/stack/templates/roles_data_custom.yaml \
-e /usr/share/openstack-tripleo-heat-templates/environments/ceph-ansible/ceph-ansible.yaml \
-e /usr/share/openstack-tripleo-heat-templates/environments/ceph-ansible/ceph-rgw.yaml \
-e /usr/share/openstack-tripleo-heat-templates/environments/ceph-ansible/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/ceph-config.yaml \
--ntp-server pool.ntp.org

PP e e g4 AT

flo
tlo

--templates - 7] Heat & =3 Z 8 4 (5, /usr/share/openstack-tripleo-heat-templates/)
o] A Overcloud= A A3},

-r /home/stack/templates/roles_data_custom.yaml - 37 7§ = =9f Ceph 4] H] = v £
ANA AHEA A A o] 3dS A FU o] 32 Ceph MON == Ceph MDS A H] =~
o g A A A 4TS F7HFU T ol 4TS F3ll FAHEE A G == HAT 5

241tk

-e /usr/share/openstack-tripleo-heat-templates/environments/ceph-ansible/ceph-
ansible.yaml - director=S 3 3}] Ceph 28 2HZ AP} £35] o] 87 AL FAHo]
173l € Ceph Storage :==7} 21+ Ceph 22 2€ £ nj 3}

-e /usr/share/openstack-tripleo-heat-templates/environments/ceph-ansible/ceph-
rgw.yaml - 4.272. “Ceph Object Gateway &4 5}” o] 44 = o] 2 Ceph Object Gateways &
33k o

-e /usr/share/openstack-tripleo-heat-templates/environments/ceph-ansible/ceph-
mds.yaml -o] 7@ dj 2 Ceph v gtd] o] g A v & &3t} 4.14. “Ceph v el o] E] A
H &7 3}”.

-e /usr/share/openstack-tripleo-heat-templates/environments/cinder-backup.yaml - 4.4
4. “Ceph= AHg-3l =5 W] A u] 2 47 o] A d o = Block Storage Backup 4] H] =
(cinder-backup)E &4 353 ).

-e /home/stack/templates/storage-config.yaml - A}-8 2} x] 4 Ceph Storage 74 o] ¥3+
€ 87 st g F7ha o



74, ew 2= A4

-e /home/stack/templates/ceph-config.yaml - 57. Ceph Storage Z 2] = E] A}-§x} <] 73 9l
A d 2 AH8A A4 Ceph 22128 A o] ¥3td o7 A& F7Hu

--ntp-server pool.ntp.org - NTP A v & A A3}

$ openstack overcloud deploy -r /home/stack/templates/roles_data_custom.yaml \
--answers-file /home/stack/templates/answers.yaml --ntp-server pool.ntp.org

o] 73-9- /home/stack/templates/answers.yaml 3 3 o= th3-o] £HH Yo

templates: /usr/share/openstack-tripleo-heat-templates/
environments:
- /usr/share/openstack-tripleo-heat-templates/environments/ceph-ansible/ceph-ansible.yaml
- /usr/share/openstack-tripleo-heat-templates/environments/ceph-rgw.yaml
- /usr/share/openstack-tripleo-heat-templates/environments/ceph-mds.yaml
- /usr/share/openstack-tripleo-heat-templates/environments/cinder-backup.yaml
- /nome/stack/templates/storage-config.yaml
- /nome/stack/templates/ceph-config.yaml

LA g

ofo
flo

eu Sk = oA 27 vd 23S FESHH A L.

aA FA

4

flo

=
=

ohe

tlo

SRR
I $ openstack help overcloud deploy

A & -8 Director &3] & 1§ 7}o] =2] CLI £& AFg§-3lo] 7] & Qv Falp= 74 & F=3}
AAL.

onZao= A ZZA A7 A FE I director7 =2 28| A Y} o] Z2AAE A7 3F

T

) b2 Aol AT oM ZeheE A4 Al S B stack AHEAR WEo) EHude A7 o
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https://access.redhat.com/documentation/en-us/red_hat_openstack_platform/16.1/html-single/director_installation_and_usage/#ref_including-environment-files-in-an-overcloud-deployment_proc_ceph-defining-performance-tiers-for-varying-workloads-with-ceph-ansible
https://access.redhat.com/documentation/en-us/red_hat_openstack_platform/16.1/html-single/director_installation_and_usage/index#assembly_configuring-a-basic-overcloud

Red Hat OpenStack Platform 16.1 A €] ] 4 3} & Red Hat CephZ A}-&-5lo] e Z-= &

$ source ~/stackrc
$ openstack stack list --nested

7.2.1. ceph-anible o] 43 5= == At

ceph-anible o] A3 5= === A 33l v £ Pdo] E A7+ = 4 A5 Y. RHOSP(Red Hat
OpenStack Platform)ol A conflg -download £ A}-&3le] CephE 74 ’8]——‘& 73%- A A v Z oA config-
download 2 ceph- anible & = A --limit AL AL 6] = 222 XA 5 J&5U )
o] 7|52 ol & &9 °H1—"E}°E§ AZsAY Ao 238 wAS= d {8 ol g & Al
313011*1% A0 F7tet= Al mEAA Tl 2 E AP = dHFUT

A g2 wA A -limit & AHS-51= AU 2.9 o

o5 oA %4_;2}0114 Ceph storage == ocO-cephstorage-O dedaa efirtdeornE A AEL
FA 23 1S FAFUL A 235 OSDE A8 4+ I =5 oc0-cephstorage-0 == 9] A]
Anmble% A3 s of °}X] O 2 E Ceph Z2EZA] =4 AT o = glFUth. 87 ad3 =
E olEFS B AF3 o] F L= vy

A3

stack A} 8212 A9 EFEE =] #1218 stack rc A}

N
ol
ol
%
e
filo
S
)
go
L
v

I # source stackrc

A T 258 Agte] FetE OSDE Al S S thg B 3 shthE Sa

[ ]
28 Qo] EE AP35l --limit §4 2 E35H3}14] ceph-ansible & 233 === ]
A3
$ openstack overcloud deploy --templates \
-r /home/stack/roles_data.yaml \
-n /usr/share/openstack-tripleo-heat-templates/network_data_dashboard.yaml \
-e /usr/share/openstack-tripleo-heat-templates/environments/ceph-ansible/ceph-
ansible.yaml \
-e ~/my-ceph-settings.yaml \
-e <other-environment_files>\
--limit oc0-controller-0:0c0-controller-2:0c0-controller-1:0c0-cephstorage-0:undercloud
o] d] o] 4] = Ceph monsoi| 4] OSD A ¢] = W7 3}+= d] Ansibleo] 2 Q322 AEE
27 gyt
[ ]

config-download <j| 4] ansible-playbook-command.sh 23 HE& WA 3 ¢ --
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74, oW Hes 44

limit §A o2 2aHEES A3t P @ ==Z ceph-ansible o] 423 =% JFUth

./ansible-playbook-command.sh --limit oc0-controller-0:0c0-controller-2:0c0-controller-
1:0c0-cephstorage-0:undercloud

A

FE AT EF AG S =5 s oF U 22A] F oW -limit & A&
st 73-¢ ceph-anible & 23 & 5 glsU o} o] = ceph-ansible 23] o] A5 Z¢-=
o A vt A 8 5] = external_deploy_steps_tasks = #|o] 52 S35 WA 51| W Fo) B Q

o
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Red Hat OpenStack Platform 16.1 A €] ] 4 3} & Red Hat CephZ A}8-3lo] e v &= v X

8%. e ¥ &%= vl o] RED HAT CEPH STORAGE Al R = 7}

Red Hat Ceph Storage Dashboard+= 7] 2% ¢ 2 u]| &4 3]l 5 o] A 7+ Red Hat OpenStack
Platform directorE A}-&3lo] Qu|Z - oA A3 4= JdHFU Ceph A REE S 2H 9
g3 S QHAEES A st 712 Al A 71w Ceph 2] 2 RYEHF o F2 Aol 44Ut Red
Hat Ceph Storage Dashboard:= t}&-3} 242 4 842 FA4 g

Ceph tiA| B & A2} R EL ALL-A QlE o] AE A Falal A E & EQ=2] Grafana

21U E Y =222l Prometheus.

Alertmanager= A3 E AR EE Byt

e YRy rle S84 HolHE A RERE YR

o] 7]%52 Ceph Storage 4.1 o]’dl| A 2 G t}. A] 2=l o] 42 ¥ Ceph Storage M| 1< 24
sh= 8ol tl @ AA 3 U] 82 Red Hat Ceph Storage 2] 2= 3l 3lld Ceph #1712 vjd & F=3
GRS

Fx

Red Hat Ceph Storage A B =+ 34 o} & Ceph #2]#AF A Q49 Y3 =0 35 vl X
|y

Fx

27] QM ZeSE Wl E Fo Ceph A HES F7h5He ™ 7.28, “oul Zeh9= W] £ A4 o
27] oWl 29 ES M}/ Aol o] Fo] AAE AN L.

)2 t}o]o] 2 o] A= Red Hat OpenStack Platforme] Ceph tiA| B .= o} 7| €l X & H o] FU ).
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https://access.redhat.com/solutions/2045583

8% e W Z 9= | o] RED HAT CEPH STORAGE A .= F7}

Controller node 1

ceph-mgr (active)

Prometheus Exporter [lii-0/ AP e 44—

&} HAProxy http://:8444 Dashboard

User I I

v v

------------------------------------ »| Alert manager Prometheus

*

------ Grafana APIURL --------p Grafana

Controller node 2

4+—
Alertmanager
built-in HA |~~~ "7 7TTTTTTTTTTTmmommmmome oo »| Alert manager Prometheus
i Grafana
1
Controller node 3
| +—

------------------------------------ »| Alert manager Prometheus

*

Grafana

AR E 9 FF 75 D A AL O g &HA) g Ul-8-2 Red Hat Ceph Storage tjj A] 1 = 7} o] =2]
OjA|H = 7] 52 F=EeF§ A L.

Ceph th | .= & ALg-3}e] ot A1} TLS
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https://access.redhat.com/documentation/en-us/red_hat_ceph_storage/4/html-single/dashboard_guide/index#dashboard-features_dash

Red Hat OpenStack Platform 16.1 Z1 €] o] 4 3} ¥l Red Hat CephE A}-&-31o] e WS¢ = vl £

JAIBRE THEQEERE RE I ‘°JEL°1]}~1 TLSe} 9 5HA S U 2 a3 3174 9ol ¢l
e Eet e E Ml Yo £3E AFHE BE A A TLSE 243 = dHFU Y. l-% Al st
Grafana @ Ceph A B.= 2 5 o] O 3t ‘ﬂ%}ﬂ &% Ef A AAE A=A @ 7] 5l
Overcloud #j| X Z:<l ceph- anlble 2 Adgyt. dA B = 2 7€} openstack A H] 2-0]| EHT& TLS &4
3} vy o)) o] & ZHAl| & W) &2 Advanced Overcloud Customization 7}o] =] t}-3 9] XS F=x3}14 A

o
i ]

[ ]
Overcloud Z& =32l Eo]x SSL/TLS &4 3}.
[ ]
ID #2] & A1E-5to] Ui 2 38 A= EJA SSL/TLS 43}
=31

Ceph QAR Eo] £ 23 ¥ E = TLS-everywhere ZA8| ~Eo A& 5U3A A2 Y

8.1. CEPH tj | n=o] B o @ Aeloly £

o ZE9-=9 Ceph A B = & Z31-S 37132 containers-prepare-parameter.yaml 3 & A}
23l B Q3 A" o] E x 33| ofF It} AH o] o]u| R & FH]35}7] $]3] containers-prepare-
parameter.yaml gL AAsEE gL GAE =3}

=E!
1.
stack Al A2 AE EE¢E T2E 23T}
2.
712 AE oy o]u X FH| U S AP P
$ sudo openstack tripleo container image prepare default \
--local-push-destination \
--output-env-file containers-prepare-parameter.yaml
3.

containers-prepare-parameter.yaml 3-8 HAF 5131 Q@ 3 ALgoll A AT L S
o A] containers-prepare-parameter.yaml 3} o] = Grafana, Prometheus, Alertmanager,
Node Exporters ¥£3sto] thA B = A u| 29t A H o|v| ] 94X @ 8|27t £¢H o] AFY
o 54 Auel oo met g AP AU,

parameter_defaults:
ContainerlmagePrepare:
- push_destination: true
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https://access.redhat.com/documentation/en-us/red_hat_openstack_platform/16.1/html-single/advanced_overcloud_customization/index#sect-Enabling_SSLTLS_on_the_Overcloud
https://access.redhat.com/documentation/en-us/red_hat_openstack_platform/16.1/html/advanced_overcloud_customization/sect-enabling_internal_ssltls_on_the_overcloud

87%. 2 ¥ Z 9= vl X o] RED HAT CEPH STORAGE Al R = F7]

set:
ceph_alertmanager_image: ose-prometheus-alertmanager
ceph_alertmanager_namespace: registry.redhat.io/openshift4
ceph_alertmanager_tag: v4.1
ceph_grafana_image: rhceph-4-dashboard-rhel8
ceph_grafana_namespace: registry.redhat.io/rhceph
ceph_grafana_tag: 4
ceph_image: rhceph-4-rhel8
ceph_namespace: registry.redhat.io/rhceph
ceph_node_exporter_image: ose-prometheus-node-exporter
ceph_node_exporter_namespace: registry.redhat.io/openshift4
ceph_node_exporter_tag: v4.1
ceph_prometheus_image: ose-prometheus
ceph_prometheus_namespace: registry.redhat.io/openshift4
ceph_prometheus_tag: v4.1
ceph_tag: latest

containers-prepare-parameter.yaml 3 S A[-8-¢ g A 2 E ] 9 o]u]R] Ao o g ZHA| 3 ] &2
Zig ol o|u| A Fu] w7 W5 o] HAE o1 o]n] =] FH] s /fHTE FZE A L.

8.2. CEPH UjA| R = vl 32

Fx

74 7Fs @ MEA LS AHEste] Ceph A RES Wi X atelwl The-2 Fx et 0. 834, “7
4 7b5 @ W =928 A8 5to] Ceph thA| 1= vl £

Fx

Ceph A R = #a| =} ALg A & 7| BA o= ¢l7] A¢ 2= APt} Ceph A RE
AR 7|2 REE WS H 8.44. V| 2 A HA” & %}}_*S}ﬂf\l&-

Az

stack A8z = Undercloud =< = 1¢1sH] ).

openstack overcloud deploy & ol v] o] £3H & 37 5A L ALl O
3 01 ° ia‘]—b‘l—q]:}

r 0

$ openstack overcloud deploy \

--templates \

-e <overcloud_environment_files> \

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

-e /usr/share/openstack-tripleo-heat-templates/environments/ceph-ansible/ceph-
dashboard.yaml
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https://access.redhat.com/documentation/en-us/red_hat_openstack_platform/16.1/html/transitioning_to_containerized_services/obtaining-container-images#container-image-preparation-parameters

Red Hat OpenStack Platform 16.1 Z1 €] o] 4 3} ¥l Red Hat CephE A}-&-31o] e WS¢ = vl £

<overcloud_environment_files> = v ¥ o] £ 39 37 91U B2 0 7 upFyh.

23

A3} v X = grafana, prometheus, alertmanager 2 node-exporter A o] 7} 9l =
B ~g oz A%} Ceph Dashboard Manager 2 52 o] 2= o] ol =olm, HZ
AH-&Aol Al ceph Sl 2EE A X & Al F3t7] 918 grafana g o] o} xS 3.

8.3. 74 7Fs@ VIEA 2 E AHg-5lel CEPH Al R.= vl

712 22H| AP U EY A7t ohet 4 75 U IES 29| Ceph A HES xS F AFU T o] F
Al A Z2 8| A JEQ| o] Ceph A RE M| 25 =5F F a7 iU 4 7Hs UIES 2
AREESNET o Heo] A o Z2H S AT = AFY T

Overclouds ¢ W& e A RES A W= o] 488 5 omz Wz do] AT =
A=E Adslof Gtk AREE 71 E 9% W= Z0] 4§ aAL ZzulAd YEHD 0|99 /1=
WEAD F 2 AAE T 5 & the Aol wet il E Aol 74 75 MEAZE A9 FY

stack A& A= Ae| Feh-¢-=d 2203
WARE 74 7P MEADE THHES AESY 54 932 AP T

$ openstack overcloud roles generate -o /home/stack/roles_data_dashboard.yaml
ControllerStorageDashboard Compute BlockStorage ObjectStorage CephStorage

a3

[}
[F o] o7 AFolH roles_data.yaml U] 1Loj ]
ControllerStorageDashboard & go] 4 Y t}. overcloud deploy 8 % S A}-8-& w
o] #US HE8 EFo EF3|oF Fr}.

<+ : ControllerStorageDashboard & gHo]] CephNFS =+
network_data_dashboard.yaml o] 335 %] ¢k ).

directori= 4 7I's VI EY A7t A VI EY A 37 AL S APt o] I
o 9] 7] ¥ 9] x]+= /usr/share/openstack-tripleo-heat-

68



87%. 2 ¥ Z 9= vl X o] RED HAT CEPH STORAGE Al R = F7]

templates/network_data_dashboard.yaml JUt}. o WS a9 = mj ¥ ¥ 2 A8
o e ZEte = HE8 B0 o] U S ¥ of it

3.
openstack overcloud deploy & ol v] £o] £3+9 2 E 37 92U 2 ALl t}-& 37
3 01 ° ia‘l—b‘l—q]:}
$ openstack overcloud deploy \
--templates \
-r /lhome/stack/roles_data.yaml \
-n /usr/share/openstack-tripleo-heat-templates/network_data_dashboard.yaml \
-e /usr/share/openstack-tripleo-heat-templates/environments/network-isolation.yaml \
-e /usr/share/openstack-tripleo-heat-templates/environments/network-environment.yaml \
-e <overcloud_environment_files> \
-e /usr/share/openstack-tripleo-heat-templates/environments/ceph-ansible/ceph-
ansible.yaml \
-e /usr/share/openstack-tripleo-heat-templates/environments/ceph-ansible/ceph-
dashboard.yaml
<overcloud_environment_files> = w30 ¥3tH 37 11d E= 0 2 npHF ).
43

éﬁr vl 3£ = grafana, prometheus, alertmanager 2 node-exporter Z1 g o]\ 7} A +=
B g0 7 A5} Ceph Dashboard Manager 2 &2 9] /\E“/] Wl coly, HF
]._Q_z].o]] A Ceph 28 2H4 XX = A g3}7] 93] grafana 3| o] o} & 33},

8.4. 712 A3 WA

Ceph Dashboard admin A}-8-#} & s+& Ceph 3 2H o etd3 R UHH L 8] 7| EF o =2 2]7]
A8 Rez APYUh Ao/ AR EE A8 sfo] Ceph FH2H ] 228 WA 4 U=S A
2} A3gto] A5 AS 2= = 3] 8351z H CephDashboardAdminRO v 7l H4-E A1E&-51o 7] &2 &
7 Ade WS 5 ALY

A

AR A3to] Y= A2 A= directordl A FASE Fe|2EH 242 HMAT S Jd&5Ud. o2 2
3] 29 Qe o] EE A3 & o director/t A E 47 FE 5 dFUth o] EAE
Ceph WA R =(d]: Ceph OSP £) &4 & A}8-3519] director 74 342 ®

A3}

stack AL A2 Av) St =0 2aJA P
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Red Hat OpenStack Platform 16.1 A €] ] 4 3} & Red Hat CephZ A}8-3lo] e v &= v X

2.
2- ceph_dashboard_admin.yaml 273 52 A Ao}
parameter_defaults:
CephDashboardAdminRO: false
3.
= 93 drlolEsta Z|E M X YRR & BE

$ openstack overcloud deploy \

--templates \

-e <existing_overcloud_environment_files> \
-e ceph_dashboard_admin.yml

<existing_overcloud_environment_files> & 7] |29 d {9l 317 5d E= 0 & nlH

Ut

8.5. CEPH i A| B = o] A 2

Ceph A =7} Sut=s A9 3 YA d2Esteld tg 89 Uil S %553 Ceph 28 26
oA EAHE dolE 7t 2utEA] S

A3}

stack A2 A= Undercloud =< = 1¢1sH]}.
AR E #2222 A4 THS AP

[stack@undercloud ~]$ grep dashboard_admin_password /var/lib/mistral/overcloud/ceph-
ansible/group_vars/all.yml

VIP 45 4 slo] Ceph A B =0] Al 3.

[stack@undercloud-0 ~]$ grep dashboard_frontend_vip /var/lib/mistral/overcloud/ceph-
ansible/group_vars/all.yml

] HpA & A5t 4§E?‘l~ VIPE 712] 7] 3L tA] B =0 AA 23t} director=
Z2HAY EAIAA A LES 7433 =&3tnE A% VIPE AH8-35le] TCP X E
844490 A T A L= 23 "—‘.‘/‘11"‘zFL T s g5 210 FFHAEA AL
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8%, 9 ¥ =g}-9-— vl o] RED HAT CEPH STORAGE Al .= 7}
A S0l E s2EE= ZZH| XY YEYI A44 AF 298U

OE FAEA

ZauAy YE e entas) BeEFAY 3 1A
7 ouzae=el o

A2 F AFUH. o2 o] FFHA B2
A= VIP =23 5 54t

=S A, 9 Seo
SSH HY £ o]

_(l)_
I client_host$ ssh -L 8444:<dashboard_vip>:8444 stack@<your undercloud>
<dashboard_vip>5 723 AEE Z 2 VIPY IP F42 vlgyd.

YA R =of A 23512 A ¢ Hal$-R o)A hitp:/llocalhost:8444 & o] 5 3}o] Th-3 A& A
HE AgSte] 2addyg.

ceph-ansible o] A3l 7] 2 A1-&%} admin.

/var/lib/mistral/overcloud/ceph-ansible/group_vars/all.yml 2] ¢} 5.

a3

Ceph tl ] =0 ol Al 23t 4 YrHih.

oAl B Eol A EASHE £AHsh el =i CLI W 3 ceph -s 7} WHabale A% A
Zel2g du e v gy

Red Hat Ceph Storage tlA] B = o] o g 2}A| 3+ U] 82 Red Hat Ceph Storage #2] 7}9]
SFHA] 2.

[
g
Y
N
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http://localhost:8444
https://access.redhat.com/documentation/en-us/red_hat_ceph_storage/4/html-single/dashboard_guide/index

Red Hat OpenStack Platform 16.1 Z1 €] o] 4 3} ¥l Red Hat CephE A}-&-31o] e WS¢ = vl £
9. v &

th& 3H9] A A A = Ceph Z e 28] #el S AT ol e M F Y2 4

e
k3
T

9.1. 2= AN~

director AT FeHp oM QWIS =0t 45 A8 FAFHY AFL AU 2AYES 4
et director ©] 3l (overcloudre)2 stack AL&-2Hel & e Elelol A s o] AL ALE
stelw vhe 33 YTk

I $ source ~/overcloudrc

ol g7l shw AT Zeh= CLiolA eMSete=s) 45 Agate o Lo d 84 Wsst z=gyrh
AuFeheso 45 A4§0 = Foprleld vhe 9L APk

I $ source ~/stackrc

9.2. CEPH STORAGE =t 21 ¥| g

929 =2 A4S F Ceph Storage 2 26 9] 4u| & Slste] eup=l A5 st Sy

ZAEEY =9 heat-admin AFgA =2 =223 .

$ nova list
$ ssh heat-admin@192.168.0.25

I $ sudo podman exec ceph-mon-<HOSTNAME> ceph health

ZH2Hol ZA71 Q= A Pl HEALTH_OK & ttA] n gt &, S 2H7t ¢
AsHA A = dFU T

Ceph XYY Mu| 28 A3Pst= oW EeH¢E =20 23t E82Ho =& OSD &
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9O WX 5

]

u
g

hel g o

I $ sudo podman exec ceph-mon-<HOSTNAME> ceph osd tree

* Ceph Monitor 7 ¥ o] Jel & Ao}
I $ sudo podman exec ceph-mon-<HOSTNAME> ceph quorum_status
Aol Folste YUEH S gH & RoFY T
5.

2 E Ceph OSD7} 23 F<20A] &Rl
I $ sudo podman exec ceph-mon-<HOSTNAME> ceph osd stat

Ceph Storage 8 2H =Y E H ol 3t &A 3 U-2-2 Red Hat Ceph Storage #2] 7} o] = 2]
Monitoring & #FZ 314 A] 2.
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https://access.redhat.com/documentation/en/red-hat-ceph-storage/1.3/administration-guide/chapter-3-monitoring

Red Hat OpenStack Platform 16.1 Z1 €] o] 4 3} ¥l Red Hat CephE A}-&-31o] e WS¢ = vl £

10%. 3

rﬁ

73 A9

8748 ARGalof s 4 BAT 5 AUk ol So] B4 AuE FAa} At Ahew
eph Storage ==7} Sut=7] %8 5] ojo} gy},

i
o
Jo

-

%
o
1
¥
32
|y
L
I
o
oY o
o 1
@)

W% 2 E Ceph Monitor === g3t} 28d 27184 Z22H A Ceph Monitor
A 8] A7} 321—15135]-%141:} 7182 © 2 Ceph Monitor 4] Hlét ﬁE%iﬂ o Axgyr.
Ceph Monitor7} A1 82} XA o o] AEEE 9} ¥ 7% o] A}&A XA Ceph Monitor &
o] &4 AJHIQIA] I

2 E Ceph Storage == 1.8 - o] @7 5l Ceph OSD 23 27l AEZ? =9 &4
Ceph Monitor 221 29 443 4+ JFUT

10.1. CEPH STORAGE(OSD) Z & 2§ A| 5.8

Ceph Storage(OSD) == S 2HE AF Y52 H v GAE S

A 87 A

[}
ceph-mon A H]| £~ E 2 3)35}= Ceph Monitor == A EE a1 =4 Red Hat Ceph
Storage & & 2¥ =7} xg ol 3l pg ) 7| active+clean 21 4] & ‘1% .

I $ sudo podman exec -it ceph-mon-controller-0 ceph -s

Ceph 238 2¥ 7} Ao HEALTH_OK A €] & w33}

Ceph 22 2§ 487} W] A 4<l 7% HEALTH_WARN == HEALTH_ERR ©] 4| = w3t
gt 24 84 A F -2 Red Hat Ceph Storage 4 %4 3 2 7}°]E% Fx Al L.

ceph-mon A H] 2~ E 23] 5}:= Ceph Monitor == AEE ¥ =9 2121313 Ceph
Storage &2 2H A 2753 A A A o 7 H|FA 33}
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o
o)
e
o
2
4z

$ sudo podman exec -it ceph-mon-controller-0 ceph osd set noout
$ sudo podman exec -it ceph-mon-controller-0 ceph osd set norebalance

Fx

% 29 == DCN(Distributed Compute node) 0}7] g7l 9= A
noout 2 norebalance Z & 1= A g o Z ]2 o|EL A Ao gt} 9:
sudo podman exec -it ceph-mon-controller-0 ceph osd set noout --
cluster_name>

AR E A WA Ceph Storage :==8 Ad3lx ==o 22T
=g AR g H

I $ sudo reboot

ezt 99 w7iA ZIggy .

I $ sudo podman exec -it ceph-mon-controller-0 ceph status

pgmape] 2 E pgsE A AH(active+clean) o 2 ¥ 3131 =%] el g}

FEAN 220}28 3, g 28 ARE I F AHE FAFY ). =E Ceph Storage =
=7 ARG w7R] o] TRAAE whE ]},

¢t 531 ceph-mon A H] A~ E A3 31= Ceph Monitor == AEZ#] o] 232133
g 2H A xRS oA 4359 E}-

$ sudo podman exec -it ceph-mon-controller-0 ceph osd unset noout
$ sudo podman exec -it ceph-mon-controller-0 ceph osd unset norebalance

o,
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% 28 -+ DCN(Distributed Compute node) o}7] €2 7} Q&= 7A-$
noout ¢ norebalance 2|25 243 & Wl S 2H o|F& AAsF Gt o:
sudo podman exec -it ceph-mon-controller-0 ceph osd set noout --

cluster_name>

HAZ ™ AAE 3 5to] 22 2H 7 HEALTH_OKS ¥ w38t&X] &

I $ sudo podman exec -it ceph-mon-controller-0 ceph status

2 E Overcloud :==7} A9 28 5= 739 Ceph OSD A 1] 27} Ceph Storage ==l A &ul=7]
Al ZE A S 4 A H5U T o] -9 Ceph Storage OSDE- A €l 314 Ceph Monitor A H] 2o 14 g

+ g uth
3 4 d 2 A18-3lo Ceph Storage == Z 2] 2~F 2] HEALTH_OK €l & <213

I $ sudo ceph status
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11%. CEPH STORAGE Z & 2 ¢ 2A19¥

11.1. CEPH STORAGE Z & 2§ 3%

g 2 3 Ceph Storage == 2 vl X & t}A] 235l v S2¢-=9] Ceph Storage == +& 7
g 4 AHFUh

ol HYL FaA3t] Aol Aulo|EF v LR F s} T2 YA FAFTh o T wEe
directoro] 533 —10] w2} €] 28 A A3l ok Ttk

A] Ceph Storage == 5%

directoro] Al Ceph 2E2A] =5 55384 3 dA S 5.

A3}
1.
stack A2 A2 AE Fa$- =0 212135} director 42 %713t
I $ source ~/stackrc
2.
Al == Fo] IEoA A ==9] st=go] D A #a] Al A B (d: instackenv-
scale.json )& A o] gt}
3.
o] 512 directorz 7}4 g1 t}.
I $ openstack overcloud node import ~/instackenv-scale.json
= Ao FZRAL 7AW 3D =0 F B 7 =7} directoro] SZH1 .
4.

79 @ ramdisk o]V R 2 R E »x=o) SF3}.

I $ openstack overcloud node configure
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Red Hat OpenStack Platform 16.1 A €] ] 4 3} & Red Hat CephZ A}8-3lo] e v &= v X

Fx

A = SE5 @ AT YL 222, ‘e 5272 Fx4PA L.

7 wEE 55 ol FEdlo] S PART 54 Ee o) w2 uaslol Puith Z2W oaE
Abgatel =S Edjolulo] AR A7 The WlE o ol Hdlolul 2 T

st=go] QIEZ AHM LS EF Adte] 7z =t 9] =9 o] AL A

I $ openstack overcloud node introspect --all-manageable --provide
[}

all -manageable 392 #2] Jelo gl ==t AEZ2AA ). o] doA = 2
€ =271 3% dE el dsydh.

--provide AL AQEZAHANA T R = == = active A = A2 A T}

ol zRA AV AFA R ARHAEA AU Hlo] WE =9
Aol ZEAEE YRkA o R 158 A= Ay

I $ openstack baremetal node list

profile 342 7z} ;== 9] properties/capabilities v 7| H G0l F7}5l] 5 TE | &
& 5= gt profile FA& F7istd 2t T2 =25 2.
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o ceph-storage Ei%i Al 7H91 7t _‘:E% EH:L?}‘/] =

$ openstack baremetal node set --property capabilities="profile:baremetal,boot_option:local’
551d81f5-4df2-4e0f-93da-6¢c5de0b868f7

$ openstack baremetal node set --property capabilities="profile:baremetal,boot_option:local’
5e735154-bd6b-42dd-9cc2-b6195¢c4196d7

$ openstack baremetal node set --property capabilities="profile:baremetal,boot_option:local’
1a2b090c-299d-4c20-a25d-57dd21a7085b

H15 XAF53 559 2dA oy 23 E /‘}‘LOL_ A9 Zt eEoA 5 FE AIE AHS
3= = director=2 A AT 4+ 5T AT &L 254, “HE] )23 F22H 9 root U] 2= A
ool Y& FxsHA L

A =8 TS5 glad & oW S22 Avll £33t Ceph Storage ==

i
Jﬁ

)
e
o
kass
oy
L

ou =2 A £3}7] Aol 37 312 2] parameter_defaults (] 73-$-
~/templates/storage-config.yaml )ol] CephStorageCount vj 7| =5 AR}, 7.14. “
gho| :n= g Zglolu] &3 oA oW F == Al 79 Ceph Storage SR A EHES 7
AEo] YUt e dAdAE o ZaSEE 679 =g 43t}

parameter_defaults:
ControllerCount: 3
OvercloudControlFlavor: control
ComputeCount: 3
OvercloudComputeFlavor: compute
CephStorageCount: 6
OvercloudCephStorageFlavor: ceph-storage
CephMonCount: 3
OvercloudCephMonFlavor: ceph-mon

OvercloudZ Aul 3}, o] A Q¥ 9= 37 tj4l 671 2] Ceph Storage ==7} 3!
Ut
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11.2. CEPH STORAGE =& =4 A

i)
K

Ceph Storage == Ago] = 3¢9 22°] Ceph Z 8 2HE 343171} Ceph Storage ==%
AA S oF e A E dFUT F B BT dolH &4& A 5] Q6] QW F -2l A AHA| st
+ Ceph Storage ==& v| &4 3}t 2@ A4 ) of ).

o] Ax}ol| A= Red Hat Ceph Storage # ] 7}o] = 2] @A = Al-&35}« Ceph Storage

2 £%50 7 A APt} Ceph Storage === 552 2 A 7 5= vy o) o 3 #}A]
U] 82 ZAH o] oA A3 == Ceph o] & A %, FA] D thA] A #elal H 3= 1 H 3
|25 AH8-3to] Ceph OSD A A& F=3sH4] A L.

o b

o]

A}
1.
AEZ¢ o heat-admin A& 212 271215 t}. director stack A&} Al = heat-
admin Xzl oM 28 4= 1= SSH 717} i
2.
OSD Ezl& U<d3sta =22 OSDE ZFUth ol & 5o 2HA 82 & === v OSD7t
38 4 IHUh
-2 0.09998 host overcloud-cephstorage-0
0 0.04999 0sd.0 up 1.00000 1.00000
1 .0.04999 osd.1 up 1.00000 1.00000
3.
Ceph Storage = =94 OSDE v &4 s}3t ). o] 4% OSD ID= 04 1Yo}
[heat-admin@overcloud-controller-0 ~]$ sudo podman exec ceph-mon-<HOSTNAME> ceph
osd out 0
[heat-admin@overcloud-controller-0 ~]$ sudo podman exec ceph-mon-<HOSTNAME> ceph
osd out 1
4,
Ceph Storage S 2|28 = WAL S A 29U o] Z2A A7 ¢h5 € W 714] 7IgEY
o o 992 AHgak) gEl s gy
I [heat-admin@overcloud-controller-0 ~]$ sudo podman exec ceph-mon-<HOSTNAME> ceph
-wW
5.

Ceph S8 2¢ A xA o] <5 =4A A AT Ceph Storage == || heat-admin A&z =
overcloud-cephstorage-0 o] = 1213}3 == FX| 3 v &4 313}
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[heat-admin@overcloud-cephstorage-0 ~]$ sudo systemctl stop ceph-osd@0
[heat-admin@overcloud-cephstorage-0 ~]$ sudo systemctl stop ceph-osd@1
[heat-admin@overcloud-cephstorage-0 ~]$ sudo systemctl disable ceph-osd@0
[heat-admin@overcloud-cephstorage-0 ~]$ sudo systemctl disable ceph-osd@1

OSDE FAFY .

[heat-admin@overcloud-cephstorage-0 ~]$ sudo systemctl stop ceph-osd@0
[heat-admin@overcloud-cephstorage-0 ~]$ sudo systemctl stop ceph-osd@1

AEZY 29 2203%= §<¢ 4 o] tlolgH & A &%= 5 CRUSH {4 OSDE A A

[heat-admin@overcloud-controller-0 ~]$ sudo podman exec ceph-mon-<HOSTNAME> ceph
osd crush remove 0sd.0
[heat-admin@overcloud-controller-0 ~]$ sudo podman exec ceph-mon-<HOSTNAME> ceph
osd crush remove osd.1

0SD Q15 715 AAF U

[heat-admin@overcloud-controller-0 ~]$ sudo podman exec ceph-mon-<HOSTNAME> ceph
auth del 0sd.0
[heat-admin@overcloud-controller-0 ~]$ sudo podman exec ceph-mon-<HOSTNAME> ceph
auth del osd.1

Zej2H o)A OSDE 2| A g o

[heat-admin@overcloud-controller-0 ~]$ sudo podman exec ceph-mon-<HOSTNAME> ceph
osd rm 0
[heat-admin@overcloud-controller-0 ~]$ sudo podman exec ceph-mon-<HOSTNAME> ceph
osd rm 1

CRUSH o} 4] Storage :==Z A A}

[heat-admin@overcloud-controller-0 ~]$ sudo docker exec ceph-mon-<HOSTNAME> ceph
osd crush rm <NODE>
[heat-admin@overcloud-controller-0 ~]$ sudo ceph osd crush remove <NODE>

CRUSH E&] & 74 3to] CRUSH ®jo] A 2] € <NODE> °] 55 <13 &+ &Y

[heat-admin@overcloud-controller-0 ~]$ sudo podman exec ceph-mon-<HOSTNAME> ceph
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osd crush tree | grep overcloud-osd-compute-3 -A 4
"name": "overcloud-osd-compute-3",

"type": "host",
"type_id": 1,
"items": []

b

[heat-admin@overcloud-controller-0 ~]$

CRUSH =20 4] items 2-2o] n]o] YA A E=o] o] YA gkow 787
oA R4 2.

1.

FE & F53a stack ALg- A2 AE FEe =2 Eolziyt

[heat-admin@overcloud-controller-0 ~]$ exit
[stack@director ~]$

12.

Ceph Storage x==% H| &4 3} 51 director7} tjA] Z2H| A Y 5}A] G == ).
[stack@director ~]$ openstack baremetal node list
[stack@director ~]$ openstack baremetal node maintenance set UUID

13.
Ceph Storage === A| Asleld 2Z | =2 91U S AE-519] directore] Qv Fd= =
gS e ol Edof . WA e Ze¢-= 292 UUIDE 1Yok
I $ openstack stack list
14.

24 g Ceph Storage :==29] UUIDS 34913

I $ openstack server list

15.

2EoA xES

AHA| 3L 2ol whet Al 8-S el ol EF

2@ A4 -e 34E AH8a
AL = ThA) o 7)o AP ch A4 T U &
°] Overcloud 37 48 F=x34A 2.

eHIFEE AT Y F7r R4 Gd e A
oHZEo s X oA WAA =S
2 Director & %] @ A}-g& 7}o|=

I $ openstack overcloud node delete /
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--stack <stack-name> /
--templates /

-e <other-environment-files> /
<node_UUID>

16.
2do] gdlo]Ev} &= 9 u71X] 7]thH Ut} heat stack-list --show-nested & & & A}-&3}
o] 28] Juo]EES RUHHY T

17.
director == Z o] A === 3F7}35}3L Ceph Storage =2 w3 87 5o
parameter_defaults 9| 4] CephStorageCount v 7] 4= A}-835}] ~/templates/storage-
config.yaml & A}-8-3te] QW Ze}9-=dA] F Ceph Storage == 5 A oI}

parameter_defaults:
ControllerCount: 3
OvercloudControlFlavor: control
ComputeCount: 3
OvercloudComputeFlavor: compute
CephStorageCount: 3
OvercloudCephStorageFlavor: ceph-storage
CephMonCount: 3
OvercloudCephMonFlavor: ceph-mon

=

AYY == £8 Ho s PRol e AN G WL 718, gl = g

A

18.

I $ openstack overcloud deploy --templates -e <ENVIRONMENT_FILE>

director7} Al = =5 Z2H| XYL A == AlF AR 2 AR 292 dd o=yt

19.
AEE3 9 heat-admin A} 822 Z12135}3 Ceph Storage :==2] A= 3213y
o}

I [heat-admin@overcloud-controller-0 ~]$ sudo ceph status
20.

osdmap 2 49| gko] Pt FH2H 9 == ot X 5E=A el A7 F Ceph
Storage === Al =2 A H .
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11.3. CEPH STORAGE x=x=9] OSD #7}

& Ao A =0 0SDE F7bshs W& A8 . Ceph OSDl ol & A4l & W] 82 Red
Hat Ceph Storage Operations Guide<] Ceph OSD & #-==35]A] 2.

t}S heat &1 =812 37]¢] OSD %X 7} 91+ Ceph StorageS vl £ gt}

parameter_defaults:
CephAnsibleDisksConfig:

devices:

- /dev/sdb

- /dev/sdc

- /dev/sdd
osd_scenario: lvm
osd_objectstore: bluestore

OSDE $7}3tel el 5.34. “Ceph Storage = ] 22 gofob v 3" o] AW d g2 w2
t23 golopS JulolEF ). o] d oA & B =8 /dev/sde S F7}gHU ).

parameter_defaults:
CephAnsibleDisksConfig:

devices:

- /dev/sdb

- /dev/sdc

- /dev/sdd

- /dev/sde
osd_scenario: lvm
osd_objectstore: bluestore

openstack overcloud deployE 2 3 3}l OvercloudE ¢ dl o] E3 .

51

o] do]A] OSD7} Y= R E S 2EJ &= /dev/sde 2= Al A7 95U RE =&
of A FAE AHE-sHA] F oW heat A E8 S Qo EFU ). g FA] 558 AHS
st T2ES A olsh= @l dl A4l U 82 5.54. “#-Alsk Ceph Storage *=*=9
WS Goj2x7]” @ 55.1.24. “Ceph Storage :==9] t] 2= g oo} HA” & F=x
SHA 2.

11.4. CEPH STORAGE ==9] ] OSD #| A
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ths AR oA = =204 OSDE Al 7 st WS A9t &4 g3l 55 78y d.

[ ]

4] H] (ceph-storage0)l = /dev/sde <l 4] 2 3 =] = OSD( ceph-osd@4)7} A5t}
[ ]

Ceph 24 E] A 1] 2(ceph-mon)+= controller0 oA 235 3 95Ut}
[ ]

&2 A e 2H | v &o] A9 gl=A &elsr|dd FE3 0SD7l syt

Ceph OSDol o gt z}A] 3t &2 Red Hat Ceph Storage Operations Guide2] Ceph OSD & #Z 5}

A L.
Az}
1.
ceph-storage0 o] SSH=Z 4 3}3L root 2 = 1A .
2.
OSD A H| A& v &4 sl FAFU T
[root@ceph-storage0 ~J# systemctl disable ceph-osd@4
[root@ceph-stoarge0 ~J# systemctl stop ceph-osd@4
3.
ceph-storage0 |4 42 S FFHTh
4,
controller0 o] SSH=Z A 3}31 root = = 1A}
5.
Ceph U H ZH o] 9] o] 55 Sl
[root@controller0 ~]# podman ps | grep ceph-mon
ceph-mon-controller0
[root@controller0 ~]#
6.

Ceph =UH Adlo|u g B4 stete] 48X e OSDE 9% = EAFUTh
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I [root@controller0 ~J# podman exec ceph-mon-controllerO ceph osd out 4
E

o] ¥ & A5l Cepholl A 22X S 2HE WAL HolHE
S8 2H 2 g& 0SDe EAMU Y. S8 2 e g d o] 52 w7tA
active+clean e & A H o= FX ).

[

o2 Py e Agsla ~E e A 22 2¥ AH 7} active+clean o] 2 wj71x] 7]t g o).
I [root@controller0 ~]# podman exec ceph-mon-controllerQ ceph -w
t o]F o8 E A %= 5 CRUSH §j o4 OSDE Al Ao}

I [root@controller0 ~J# podman exec ceph-mon-controllerO ceph osd crush remove o0sd.4

I [root@controller0 ~]# podman exec ceph-mon-controllerO ceph auth del osd.4

OSDE A A FY .

I [root@controller0 ~]# podman exec ceph-mon-controllerO ceph osd rm 4

1.
controller0 9| A A4S E&5Ut

12.
stack A} g-x1=2 o %%B}—?—EOI] SSH= 14 3}32 CephAnsibleDisksConfig v/l H4E A
o] gt heat 274 U S

13.
heat &l Z 2l o)) OSD 4717} £35 o] Y&}

parameter_defaults:
CephAnsibleDisksConfig:
devices:
- /dev/sdb
- /dev/sdc
- /dev/sdd
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- /dev/sde
osd_scenario: lvm
osd_objectstore: bluestore

14.
/dev/isde & A A3t S HER S AT YUY

parameter_defaults:
CephAnsibleDisksConfig:

devices:

- /dev/sdb

- /dev/sdc

- /dev/sdd
osd_scenario: lvm
osd_objectstore: bluestore

15.
openstack overcloud deployE 2 3 3] OvercloudE ¢ dl o] Egt}.

o] oA o A= OSD7} Y= R E T AEA /dev/sde ZXE A AL =
E XA 5Y3 FRE A ASHA 2o d heat ] =S Aol EqUd. &
AR H5S ALt SA2EE Aok Wl dig A Al U 82 5.54.

“fA}3t Ceph Storage :==2] v 7/ 3= Do|227]” & F X34 L.
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m

127, A3 v =3 5 A)

Ceph 2 2H0A O3 % sh}rt Asaha o ARE et wA 44 2.

AR ol el MABA o]}

mlru

spelahn 1214, “32 ol & w7 ol 591" & FEHA L.

OSD7} T} 5 3 AHA H Y =A] Felste™ 12.24. “OSD7} th-&-5 2 A4 5 Y =A] 821” &

Bz L.

N2"olA o)A HAAE AAS T ZA T AAE AR A4S 12348, “A] =04 o4 1]
23 AA D @A P23 A" & FEAAA L,

O22 walol ERAEA selstel® 1244, “0) 22 walo] A2 aeA s’ & A2
AlQ.

[e]

RS

12.1. Z=] o5 WA o7

-I i

El-’:i% 2R 5}7] Aol tA] OSDe] thA] ]2 2] o] Z0] £ AA A ZA T A9} T} o] o]

=A &gt A g 239 g o]Fo] A+ 75 director’} ceph-ansible2 43 ] = £}
0}01 %2 ceph-anible 23 & ¥ 335 Fx| E=0 )3 Ansible v 7] HG5E o] Esfof A O
= Q3 AolskA] g5y directors AHS-E o W7l of 3f= A 559 o= 5.34. “Ceph Storage
e f2A Folol wF” & A=A L.

%-‘4

ZA olgo] WA g5 47‘45 A}8-3l9] ceph-ansible == director ¢ .9]]
A A 2" S Qo Edt= AS, 7A #E =77 A" A9 J}%JE g0l 3 uj
7HA] A2l sh= Al 2" 571515 A] &S o] Jon AL 27 glo] AH 2
F JHFU.

Z2EZA] ZA 9 47 o5 AA

sd =zlolH o A FE]st= ZE] A X XH—‘?—E‘ Al o] Fo] 3 B2 AL oldy A& )
vz o 2 /dev/sdc 2 A EH = ] A239 o]FL /dev/sdb YUt} /dev/sde E tjA g 2=a= A}R 314
= A9 /dev/ sdc E £F A A /dev/sdd 2 IANG FE Jg&EUL o] BAE s 2sed 973

fl
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124, As g Y23 wA

¢l o] &2 A1831a TS HE H U X 3= /dev/disk/by-* S A2 o). A 3 U] &2 RHEL(Red Hat
Enterprise Linux) 7 =&/ x] #z] 7}o]=29] &7 HH 7lo] = E FZ 5] A L.

Ceph vl o] AH4-31= W W0l ge} OSDE WA ¥ 34 222 JuolEs)of & 4 A%tk
0o o)W Wy 52 Algstel AX 222 WAl s AT

wo] A B mholu] wlE 8 9l

sd £ A48T A% AL A OAZE AA S F ol B0 MAHAEA T} o Fol
WMAHA B 7S S So] UG ol Zo] /dev/sdd S} SHHEA EAHE A U2z wA] A
2 9ud Folge WAL At AFYh

o] § W2 A7kl ]‘EM] we} o] Fol AAHA A H= Aol Jev=w
i"‘i]x] SEUth A W-&-2 RHEL 7 2 &2/ %] #2] 7}o]=29] &5 1§ 7}o] =

= F=x4A1 L.

by-path 33

o] HE AMESt FU G LF ol YA U= E FUtst= A A= Y

A gt

r
i
K
B
ol
L
e
ko
QL

_olmE e £ us Ne T $AAW, B M ugA s
FAA 0. o 2 Bo] S2E o] FE 7} b2 PCI £ X 02 ol F3H: 45 97 kel
Abget o] 52 elol =gt E3 HBAZH X2 Bo| A3 571} Setolu 7}
M= 27 A 2o Al HBAZL 4315 29 SCSI 52E vl 57} M7=

Utk A2 ol A4 ¥4 RHEL77 RHELS Afo] ol A &= th 1 o). AHA 2 1)

< FxsAA L.

o < L ok N
flo yo, it no L
ﬂ$$+

4] [RHEL8 2 RHEL794] | "HA=2" 32| o] P2 FAYY
7}?] https://access.redhat.com/solutions/5171991

RHEL 8 52 A] A8l 7] 7}ol= o] of 7 W 24 J| Q.

by-uuid ¥+

o] Wl 2 183l A9 blkid 23 E = ALt Al 23 E o]d t2=9 U3 UUID=E
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MAY F YEUth A S W gL RHEL7 252 #e] 70|29 7 58 7P| =8 FZ44]
o

by-id 3

op
Q'L
rr
o
o
oX
I
Jp
filo
‘E

o] AL Ao £4ol 3 FR 7t HAHNY OB o] WA= AL
Ao} gk,

A v 228 A 29| F71ske 7S RHEL7 22 %] Bl <} o] cof et 47 3 42 F4

9l A% AR olBol MANA GES 97 1Y & Ao, T 34 B ol Esky

ceph -ansible 2 t}A] 23] 35} 7} director”} ceph - anible & thA] 35l g3 WA AAE g
4 90U th 224 ceph-ansible & ThA] A 3to] Mo A7} FA5A =S D

,.
+

4

gy M
L

12.2. 0SD7} T} £ 7 Aba] 5| Q=] Sl

e

Ceph Monitor 2= shiz AWl 9|41 49 Fel #uIE] AFoIuIol A ceph FY& AHg-stel A
0SD7} th-¢ A=A SHel & the AHA g o

A3}
1.
A3 < Ceph 2YH e °0]q 9] o] 55 &<2lsla MON ojgt= $H7 Wigro 4ot
I MON=$(podman ps | grep ceph-mon | awk {'print $1'})
2.
A3 < Ceph 2 YH Ae ol HollA 4P === ceph §F S EAF U}
I alias ceph="podman exec $MON ceph"
3.
A WAL ALgste] A S OSD7F FEHAEA FA .
[root@overcloud-controller-0 ~]# ceph osd tree | grep 27
27 hdd 0.04790 0sd.27 down 1.00000 1.00000
4.

OSDE AHA gYth. b3 oAl B3 OSD 27 & 24| gy oh.

[root@overcloud-controller-0 ~]# ceph osd destroy 27 --yes-i-really-mean-it
destroyed o0sd.27

12.3. A 2do) 4] o] 23 A A 2 wA Y22 AR
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AAL OSD7L = AH o] SAEA o]d A2 E A EH oA A AL thA] t 235 AX P
t}.

A 27 A

[ ]
2R ID7F A HJ A FAF U A U8 12,12, “FA] o] 5 WA o Q7o Y

2 FEsAA 2.

ceph-volume 332 Ceph Z & o] o] 1|7t Overcloud = =0j A X 5% 2%t} ceph-volume
g8 <] Ceph ¥ OIH ol A ceph-volume ulolyE] & A5t S EH S WYt 24 o3 ceph-
volume % 3 & A}-&-35t] Al 235 A2l sta OSD= 73t

A
1.
A5 g 0SD7} A3 Fo] oA Fel gt
I systemctl stop ceph-osd@27
2.
ceph AE oY om A 9] o]u]x] IDS AW 33 IMG 2= 373 Wol A gk
I IMG=$(podman images | grep ceph | awk {'print $3'})
3.
ceph-volume 71} 3 #& vl el 2] & AH&-3to] $IMG Ceph 80| W 3ol X AP =
£ ceph-volume 33 & ¥ A3t}
alias ceph-volume="podman run --rm --privileged --net=host --ipc=host -v
/run/lock/lvm:/run/lock/lvm:z -v /var/run/udev/:/var/run/udev/:z -v /dev:/dev -v
/etc/ceph:/etc/ceph:z -v /var/lib/ceph/:/var/lib/ceph/:z -v /var/log/ceph/:/var/log/ceph/:z --
entrypoint=ceph-volume $IMG --cluster ceph”
4.
¥y gYo] ygA oz AP A AAPgU
I ceph-volume Ivm list
5.

A OSD &7} LVMe]| 235 o] A k2] 3¢l g}, pvdisplay 23 S A18&-5lo] &%)
ZAA3LaL VG Name(VG o] & ) Z =71 vl o] =4 3l gl <NEW_ DEVICE> A OSD
%549] /dev/* 3 2= = vl U},
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[root@overcloud-computehci-2 ~J# pvdisplay <NEW_DEVICE>
--- Physical volume ---

PV Name /dev/sdj

VG Name ceph-0fb0de13-fc8e-44c8-99ea-911e343191d2
PV Size 50.00 GiB / not usable 1.00 GiB

Allocatable yes (but full)

PE Size 1.00 GiB

Total PE 49

Free PE 0

Allocated PE 49

PV UUID kOOO0If-ge2F-UH44-6S1z-9tAv-7ypT-7by4cp

[root@overcloud-computehci-2 ~]#

VG Name(VG o] &) R =71 o] Q1A god FA = Al Ao = 85 15l SFYoh

6.

A7t &8 2wl S8 734 Ivdisplay 33 & AHS-ste] 25 27l =2 BFol A=A
gl g . <VOLUME_GROUP> £ pvdisplay ‘ﬂaon/ﬂ A VG o5 Z= ro = ulFy
t}.

[root@overcloud-computehci-2 ~J# Ivdisplay | grep <VOLUME_GROUP>

LV Path /dev/ceph-0fb0de13-fc8e-44c8-99ea-911e343191d2/0sd-data-a0810722-
7673-43c7-8511-2fd9db1dbbc6

VG Name ceph-0fb0de13-fc8e-44c8-99ea-911e343191d2
[root@overcloud-computehci-2 ~]#

LV Path(LV 3 = ) =71 vlo] A egow Ao A AFoF 3t =2 BFol £FH U

7.
A ZRA7L =] EF Ev BF 259 €80 B LVM A 2R o] &2 EFo= =2 &

88 A7 2 AAN 424

A A

ﬂ.lO

°
<LV_PATH> & LV Path 2 = gto = vyt
°
<VOLUME_GROUP> & VG o] & ¥ = o= vgYt}.
°

<NEW_DEVICE> & A OSD #x] 9] /dev/* 73 2 = vl3g 4t}

[root@overcloud-computehci-2 ~J# Ivremove --force <LV_PATH>
Logical volume "osd-data-a0810722-7673-43c7-8511-2fd9db1dbbc6" successfully
removed
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[root@overcloud-computehci-2 ~J# vgremove --force <VOLUME_GROUP>
Volume group "ceph-0fb0de13-fc8e-44c8-99ea-911e343191d2" successfully removed

[root@overcloud-computehci-2 ~J# pvremove <NEW_DEVICE>
Labels on physical volume "/dev/sdj" successfully wiped.

A} OSD # A7 A2 A A=A AT The ool A 32 /dev/sdj 9t

[root@overcloud-computehci-2 ~J# ceph-volume lvm zap /dev/sdj

--> Zapping: /dev/sdj

--> --destroy was not specified, but zapping a whole device will remove the partition table
Running command: /usr/sbin/wipefs --all /dev/sdj

Running command: /bin/dd if=/dev/zero of=/dev/sdj bs=1M count=10

stderr: 10+0 records in

10+0 records out

10485760 bytes (10 MB, 10 MiB) copied, 0.010618 s, 988 MB/s

--> Zapping successful for: <Raw Device: /dev/sdj>

[root@overcloud-computehci-2 ~]#

ceph-volume ©] OSDE A| &31A] =5 A X E AME-51A] 9t --no-systemd & A 23514
71 OSD ID= Aj OSDE U ZH oY WA= o] AYS 3L &"“HEP

I ceph-volume Ivm create --osd-id 27 --data /dev/sdj --no-systemd
Zig o]q ¢ H 4] OSDE A &g .
I systemctl start ceph-osd@27
12.4. g 23 2 A AFA=A 9l
g3 dA o AFA=A st A Z-2oA ti dAE dsF o
A%

AR o] el MAHYAEA 15k Cephs Wl £ o AHg@ o) & A4 Wil wet 4]
B5g guol =gt AM T NG 1214, g o5 WA o] 3179 N &< FEA
o-

M7 ALglol] BU A7 B SHA] =5 312 ¥ overcloud deploy % & thA] 43 5te] 29
el EE T3
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AR Bmo] the T2ET} At A 92 Foldor & F AFUTh ol & So] kg oA
heat 37 51212 AL-§-5to] OSD A1 3747} 9= ==& MES 5+ A& ch

parameter_defaults:
CephAnsibleDisksConfig:

devices:

- /dev/sdb

- /dev/sdc

- /dev/sdd
osd_scenario: lvm
osd_objectstore: bluestore

CephAnsibleDisksConfig Wi 7l 4=+ OSDE § 2" 3= R E =0 384522 devices
w7l W& Al device 550 = ‘EHIOIEU’ T AFUD A & AR ESo] JeE A I2E
o 3k o 2] & A o Fut. ol 9] A ool o 3+ AA g &2 5.52. “f-ALgk Ceph Storage
o w7 a Qoj2x7]” 9 5.5.1.24. “Ceph Storage :==29] t]2 3 oo} HA” & F=X
St 2.

Elﬂ



B2 A ANZ 37 112 CEPH STORAGE 23 2H A A
H=E A NZ 317 9<9: CEPH STORAGE =3 2 A A

2 AR 37 AL 2%, ouFale = wl EZ 95t Ceph Storage == 5] AA oA A

= AH
H 22 FAHAS AU o] A Zod= A4 Aed 40| TFHA LFUh 37 sde g le
+ 37 519 ( Advanced Overcloud Customization 7}o] =9])S A=z 4 Al 2.

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

parameter_defaults: ﬂ
CinderBackupBackend: ceph 9
CephAnsibleDisksConfig: €)
osd_scenario: lvm
osd_objectstore: bluestore
dmcrypt: true
devices:
- /dev/disk/by-path/pci-0000:03:00.0-scsi-0:0:10:0
- /dev/disk/by-path/pci-0000:03:00.0-scsi-0:0:11:0
- /dev/invmeOn1
ControllerCount: 3 ﬂ
OvercloudControlFlavor: control
ComputeCount: 3
OvercloudComputeFlavor: compute
CephStorageCount: 3
OvercloudCephStorageFlavor: ceph-storage
CephMonCount: 3
OvercloudCephMonFlavor: ceph-mon
CephMdsCount: 3
OvercloudCephMdsFlavor: ceph-mds

NeutronNetworkType: vxlan 6

parameter_defaults Q| Ao = 2E FER 9 v/l Wi 71 23S FHAJ U 7] YL
R F5E 4. 2] F A H] 2 ARER) G 2] o AR dFUT

2]

Ceph Object Gateway= vl Z 5}+= 73 -$- Ceph Object Storage(ceph-rgw)E W iAo = A}
{23t = d &) o] 2 LA SEYH ClnderBackupBackend = swift 2 A&} ZA 3 Y&

4.24. “Ceph Object Gateway &4 3}” & FF3IHA L.

©
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L4

7} 9 gkojl i) *Count v 7l lﬁ—rL Overcloud*Flavor ulj 7] W57} =g o] 8]
o g 79 === dFr}. o = 59 ControllerCountd Ut 3 A EZ o
335151 OvercloudControlFlavor: control 2 £ 7}

o Alo] Falolw] & A18 =S
oh AAI S N §L 714, ‘o) = 9 Zolny] $FT S

e A4 Y
> Bz A Q.

a1

CephMonCount,CephMdsCount,OvercloudCephMonFlavor 2
OvercloudCephMdsFlavor ujj 7] ¥4 5=( ceph-mon 2 ceph-mds
3F. HAE =

-mds 32 o] 9} 3=
=] Ceph A]#] = ] o] A7 A )2 X182 %% CephMON 2
CephMds 932 A4S A v a3

NeutronNetworkType: neutron A 8] =0 X A}- &3]0} 3= Y EQ 3 §
< vxlan).

3

2 AR FUTHel 4



P2 B AE A8 A B o AT o] = AES: o2 Jle] AFH AE o] 2

Y% B.AIE Ag A o] AEso] 2 A el Ao ATE ARl 2

o2 HE312 A18-A X1 4 v A 9] /usr/share/openstack-tripleo-heat-
templates/network/config/bond-with-vlans/ceph-storage.yaml ¢JUt}. 4.52. “Ceph :==9] o] 2] 7}
ol Hg) olgH o] A LA AdE gZ wldle @ T2 AEZX YEYA EFAL A= o
2 Mo AgE AEH o7 X3 E o] glon, F dAd A FES A dUh

FF 4514, “Bg BE AAE 7AYo APE g2 AHEA A 29 54 'mode=4 lacp_rate=1"' &
A3

/usr/share/openstack-tripleo-heat-templates/network/config/bond-with-vlans/ceph-
storage.yaml(A}-&-=} A 2])

heat_template_version: 2015-04-30

description: >
Software Config to drive os-net-config with 2 bonded nics on a bridge
with VLANSs attached for the ceph storage role.

parameters:

ControlPlanelp:
default: "
description: IP address/subnet on the ctlplane network
type: string

ExternallpSubnet:
default: "
description: IP address/subnet on the external network
type: string

Internal ApilpSubnet:
default: "
description: IP address/subnet on the internal APl network
type: string

StoragelpSubnet:
default: "
description: IP address/subnet on the storage network
type: string

StorageMgmtlpSubnet:
default: "
description: IP address/subnet on the storage mgmt network
type: string

TenantlpSubnet:
default: "
description: IP address/subnet on the tenant network
type: string

ManagementlpSubnet: # Only populated when including environments/network-

management.yaml

default: "
description: IP address/subnet on the management network
type: string
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BondinterfaceOvsOptions:
default: 'mode=4 lacp_rate=1"
description: The bonding_options string for the bond interface. Set
things like lacp=active and/or bond_mode=Dbalance-slb
using this option.
type: string
constraints:
- allowed_pattern: "A((?!balance.tcp).)*$"
description: |
The balance-tcp bond mode is known to cause packet loss and
should not be used in BondinterfaceOvsOptions.
ExternalNetworkVlanID:
default: 10
description: Vlan ID for the external network traffic.
type: number
InternalApiNetworkVlaniD:
default: 20
description: Vlan ID for the internal_api network traffic.
type: number
StorageNetworkVlanID:
default: 30
description: Vlan ID for the storage network traffic.
type: number
StorageMgmtNetworkVlanID:
default: 40
description: Vlan ID for the storage mgmt network traffic.
type: number
TenantNetworkVlianID:
default: 50
description: Vlan ID for the tenant network traffic.
type: number
ManagementNetworkVlanID:
default: 60
description: Vlan ID for the management network traffic.
type: number
ControlPlaneSubnetCidr: # Override this via parameter_defaults
default: '24'
description: The subnet CIDR of the control plane network.
type: string
ControlPlaneDefaultRoute: # Override this via parameter_defaults
description: The default route of the control plane network.
type: string
ExternallnterfaceDefaultRoute: # Not used by default in this template
default: '10.0.0.1°
description: The default route of the external network.
type: string
ManagementinterfaceDefaultRoute: # Commented out by default in this template
default: unset
description: The default route of the management network.
type: string
DnsServers: # Override this via parameter_defaults
default: []
description: A list of DNS servers (2 max for some implementations) that will be added to
resolv.conf.
type: comma_delimited_list
EC2Metadatalp: # Override this via parameter_defaults
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description: The IP address of the EC2 metadata server.
type: string

resources:
OsNetConfigimpl:
type: OS::Heat::StructuredConfig
properties:
group: os-apply-config
config:
os_net_config:
network_config:
type: interface
name: nic1
use_dhcp: false
dns_servers: {get_param: DnsServers}
addresses:
ip_netmask:
list_join:
- !/l
- - {get_param: ControlPlanelp}
- {get_param: ControlPlaneSubnetCidr}
routes:
ip_netmask: 169.254.169.254/32
next_hop: {get_param: EC2Metadatalp}
default: true
next_hop: {get_param: ControlPlaneDefaultRoute}
type: ovs_bridge
name: br-bond
members:
type: linux_bond
name: bond1
bonding_options: {get_param: BondinterfaceOvsOptions}
members:
type: interface
name: nic2
primary: true
type: interface
name: nic3
type: vlan
device: bond1
vlan_id: {get_param: StorageNetworkVlanID}
addresses:

ip_netmask: {get_param: StoragelpSubnet}

type: ovs_bridge
name: br-bond2
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members:
type: linux_bond
name: bond2
bonding_options: {get_param: BondinterfaceOvsOptions}
members:
type: interface
name: nic4
primary: true
type: interface
name: nic5
type: vlan
device: bond1
vlan_id: {get_param: StorageMgmtNetworkVlanID}
addresses:
ip_netmask: {get_param: StorageMgmtlpSubnet}
outputs:
OS::stack_id:
description: The OsNetConfigimpl resource.
value: {get_resource: OsNetConfigimpl}
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