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1. IZTCHIT
1.1 A

Red Hat #:DpgH OpenStack 7 4+ A h U E2—3 3 > Toh % Red Hat OpenStack Platform(LL T
RH-OSP) & . [ U< Red Hat #:D @5 Ceph 5 4 AV 22— 3 > T& 5 Red Hat Ceph Storage(LL
T RH-Ceph)Z #4418 T, Hyper Converged Infrastructure(L F HCDZ #5584~ 2 {1417+ 72% Tech
Preview & L T3 S 7-, OSCA Hiffifal% OpenStack 3 F& 2BV T, AfLAEDEIZ X 5 HCI
2DV TRl A 52 hE L 7,

12 HE

OpenStack (XA E [ EEHF=—XD@EmEVICLD, B 7 = — XD BHEAN T = — XA ~EHEB L
MO TS, L LR D, ZTOHHEOR I N OG- BE - ERICITSEREIR RS ETH Y |
— MBI HITIE, DA FENENEWIBER DD, T4 A N Ba—Z 0 H LT\ 5% FE Deploy
Tool ZH\\W5H Z L THREDOHREAZ TITHZ LIEXTE L0, RIEV AHEO R S &%k Hardware 0%
SN DEREIREEL W,

—7J7. Storage % Software TZE¥:94" % &9 Software Defined Storage(LL  SDS). Hypervisor &
SDS #[F—® / — RTEETDH LV HCI A L HIZEED EAR Y 2 RE T 5, BiE 3R> A7 —
TINIRA RN L=V AN Ry 27 ECERETEXH L, %EFIT/ — NIBELEHGSR ) — RO
HIJSFREZR Z E N A Y v hTH D,

OSCA Hiffifiat< TidlilE RH-OSP & RH-Ceph %l & >+ 7= OpenStackxSDS 7 (Ref.[1]) &
FEhie L7223, 4% RH-OSP 10 @ TechPreview #5E & L C. RH-Ceph % i\ 7= HCI #Rk 23 FT6E & 72 o
2 EMD, ThEa &5 1Ci b &8 72 OpenStackxSDS (2 & 5 HCI #FE% Efii L 7=,

Hardware Storage. SDS. HCl D& RO & 2K 1-1 125-T,
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sgc I
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0SD Node 0SD Node |
I

I

SDS (Ceph#| FHE) HCI (Ceph#| FH )

Hardware Storage

1-1 R X

1.3 HHWY

AFHEiIX,. RH-OSP & RH-Ceph il A 7= HCIERELIC DWW T, R FIE, et RA > b,/ —
RiEAN - HIFR, A b L —IPERESEIC OV TRRGE L, H/W 5%EF. F#IZ OSD Disk OkiEtfa#t 255 2 &
ZHIE L TWA,
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2. MERE

R TIE F 2-11ZR7 % —3(DELL EMC PowerEdge C + U —X)% 12 BHE L il &1T -
7=, 7. BREEEELIZ S\ T Hyper-Converged Red Hat OpenStack Platform 10 and Red Hat Ceph
Storage 2(Ref.[2) & &% & L7=,

# 2-1 R
sz AR
Dell PowerEdge C6000 CPU : Intel Xeon E5-2620x2
NIC : LOM 1Gbpsx4,
Intel X520 dual port 10Gbps NICx1
OS : RHEL 7.3
App : RH-OSP 10, Red Hat Ceph Storage 2.0

% — FOKREBBIOFEM ANy 7 2 2-2 [T,

# 2-2 ) — N

# R B# | MEM | HDD
1 |Controller / — F 3 64GB | 2TB SATA 7.2Krpm x2(0S. App)

- OpensStack Controller
- Ceph Monitor

2 |Compute /— K 3 64GB | 300GB SAS 10Krpm x2 (0OS. App)
- OpenStack Compute 600GB SAS 10Krpm x3 (OSD)
- Ceph OSD 300GB SSD (Journal)
[4 OSD (2 80GB ® Journal Volume]
4 |Director / — F 1 64GB | 2TB SATA 7.2Krpm x2(0S. App)

- OpenStack, Ceph @ Deploy

FROEK 7 — RIZHOWTK 2-1 D LBV ICHERR L7z, BREEAELZ 21X, RH-OSP director(LL T OSP-d)
Z WV THER LT,
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OpenStack Extermal

Director Mode

Cortroller Mode
*3

[10G | |1oe|

10.3440/24
Control Plane
‘ 192020/24
OpenStack Intermal AFL
17216.00/24
[1GB | [1GB || 1GB| |1GB |[1GB | [1GB | 1GB | [1GB

Compute Node
®E

fin G971

[ 10G |

[ 10G |

3. RAEGIE

BREEARA b METFIE, / — NiE -

[taglCeph Staraze

172.1800/24

]
|taez]Ceph Storage MGMT
1721900424

[taglOpenStack Terant J
1721700424

2-1 FRFEBR T

BIBRIC DWW T, (Ref.[2]) ko FIEIC

L7z, IOPS « Z/v—7» MEREIX, TREFIHAZME D KL TlA L7,

(1) Compute / — F_LiZ

(2) &VMIZ

. BFEH80 DA A F AL VM) % 1Rk
fio-2.1.7 A A h—/L

(8) Xy F~—7FTH VM Z1EK L Floating IP 2% 0 24T
(4) RoFv—2 FEITHVMNHRATY — LA Tsshif T& 5 L HORE

(5) N F~—27FEITH VM 25 ssh |

T4 VM | fio Z R EST

h > CTHER % e

6) NoFv—IF—HEEE. VM KR Y 22— 522 THEE, Compute / — R4 1

~RD

31 fio /X7 A

17, 2%

THEA Y — 7 &0

— X
fio (X. Compute / — K @Aéﬁt Read * Write, Block Size. job $tDfli % 2L &+, 24
WL B4 3 EEHH LT,

fio RATHFOZLLUILUL T D@ TH D,

"R L.

@

TR TFHE

ssh cloud-user@linstance] fio -rw=[read/write] -size=1G -ioengine=libaio -iodepth=4 -invalidate=1
-direct=1 -name=test.bin -runtime=120 -bs=[BlockSize]k -numjobs=[Job #%] -group_reporting > [file

name] &« + - -
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- [instance] : VM @ IP Address,

- [read/write] : randomread | randomwrite  [x2]
- [BlockSize]: 4| 16 | 32| 64 | 128  [x5]
-[Job #%]: 11418 [x3]

- [file name] : 7 7 A L4

Flo BT RTIIK L, TiiNF—r O F~—7 BEfE LT,
- AV ARE R = R HF 80 f A X A [x80]
-Compute / — K% : 4|5]|6]|7|8 [x5]

- Loop [E1# : 3] [x3]

VM DX v a7 ) TS AGAR G A, ] [x2]

FEICE D, 72,000 DR F~v— T FER ST,

S B2k @ random read FF DX F~— ZPEREEFEOE Y 55T D72, 7,200 /X% — L DX F
~— 7 ZBIAE L. A 79,200 ® fio X F~— 7 iR EHT-,
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4. BE - RERA b

PUFITHEEE « BREICOWT, MEEN DAL Z 2OV TRT,

41 FEZLTFNAME

OSP-d # V7= HCI BREEEEDOIRIILL TO L B TH D, HEETREHWoEZMHB L TWE72H, %
272 FNEIZ OV T Red Hat #ED R = X > R (Ref.[2]. [3]. [4]) &SR\ =72 & 720,

(1) Undercloud (OSP-d)? Deploy
Tie 7 7 A /L% %% |2 undercloud.conf Z {ER% T 5.

| /usr/share/instack-undercloud/undercloud.conf.sample

i~ K%&3{T L. Undercloud (OSP-d)% Deploy 3%,

| $ openstack undercloud install

(2) openstack baremetal =~ > N2 k% / — Rk
J—=RDIPMI 7 7 B ADT=OIZMERERE TRl 7 7 A v ~Xdk, / — FO#EI(osd-compute-x %)
%7 7 A LN capabilities TH& &,

| ~/instackenv.json

Trla~vr R&2%E4TL, /— K% Undercloud (OSP-d)IZ %k,

| $ openstack baremetal import --json ~/instackenv.json

W T, FRa~y FEFAT L, 4%/ — FOMARRGEM(CPU = 780 X & U #ifl %) & B,

| $ openstack baremetal introspection bulk start

Tiia~r Fick v, 237 2 —%(Root Device {8 &%) & Elii,
(HDD ZBEHE#H L TV 54, £ d HDD |2 OS &1 OpenStack % A > A h—/L 450 EET 5
ERH D)

| $ openstack baremetal node set --property root_device="{"(l)

(3) yaml 7 7 A JL{ERK (custom role)

OSP-d % T HCI 855 2 #4589 5 84, curtom-roles.yaml © OpenStack Compute & Ceph OSD
DE| 2 Ff> Custom Role ZE#&RT 5 Z L THET 5, SHEIOERE TIE, LLTFO OsdCompute &
7 Role Z#H7-ICEFHE LT,

~/custom-templates/custom-roles.yaml




OpenStack \1/)\—=>2\— RA VIS (HCI)DIRA > FNEAFI—DVBRER

(%)
- name: OsdCompute

CountDefault: 0

HostnameFormatDefault: '%stackname%-osd-compute-%index%'

ServicesDefault:
- OS::TripleO::Services::CephOSD
- OS::TripleO::Services::CACerts
- OS::TripleO::Services::CephClient
- OS::TripleO::Services::CephExternal
- OS::TripleO::Services::Timezone
- OS::TripleO::Services::Ntp
- OS::TripleO::Services::Snmp
- OS::TripleO::Services::NovaCompute
- OS::TripleO::Services::NovaLibvirt
- OS::TripleO::Services::Kernel
- OS::TripleO::Services::ComputeNeutronCorePlugin
- OS::TripleO::Services::ComputeNeutronOvsAgent
- OS::TripleO::Services::ComputeCeilometerAgent
- OS::TripleO::Services::ComputeNeutronL3Agent
- OS::TripleO::Services::ComputeNeutronMetadataAgent
- OS::TripleO::Services:: TripleoPackages
- OS::TripleO::Services:: TripleoFirewall
- OS::TripleO::Services::NeutronSriovAgent
- OS::TripleO::Services::OpenDaylightOvs
- OS::TripleO::Services::SensuClient
- OS::TripleO::Services::FluentdClient
- OS::TripleO::Services::VipHosts

FoL UTFTOREZT 7 ANEHNT, /J—REIPT RLAZMSIT S,

| ~/custom-templates/layout.yaml

(4) Overcloud ™ Deploy
LR TTIERR LR E 7 7 A V5 &V, Overcloud (OpenStack) % Deploy 4%, A EIZ TN XL 51T
FAT LT,

$ openstack overcloud deploy --templates ¥

-r ~/custom-templates/custom-roles.yam| ¥

-e /usr/share/openstack-tripleo-heat-templates/environments/puppet-pacemaker.yaml ¥
-e /usr/share/openstack-tripleo-heat-templates/environments/network-isolation.yaml ¥

-e /usr/share/openstack-tripleo-heat-templates/environments/storage-environment.yaml| ¥
-e ~/custom-templates/network.yam| ¥

-e ~/custom-templates/ceph.yaml| ¥

-e ~/custom-templates/compute.yaml| ¥

-e ~/custom-templates/layout.yami

(6) SRy N T— 2 ORE
Deploy &#17= Overcloud (Z4M %+~ kU —27 =X Floating IP ##% &3 %, AENX FRid L 9 ICETL
7

$ source overcloudrc

$ openstack network create public --external --provider-network-type flat --provider-physical-network datacenter

$ openstack subnet create public --network public --dhcp --allocation-pool start=10.3.44.128,end=10.3.44.191 --gateway 10.3.44.254
--subnet-range 10.3.44.0/24

6) 7= T DORIE
AR THIVZITTRILS 117 Controller / — RIZ7 = & T OREEAT O LER D L 03, 4 EITHGE
BRETE WD Z & THIE LI,
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42 7 — KBAN - Hi&

J— REBMT 58546, FaiEEsE LTxry NV —7 SOWEEIRE. 4.1(2)F THENK - TV
U, layoutyaml ZEEL, 4.14)Z2HETT L7200 THD, ZhuE, tho /) — KRS o AX R
XA T4 VIREEOEETAETH D,

J— REHIBT 284, %4/ — K ET Ceph OSD O HIER#% . Overcloud 7>55%4 D ) — R & B
THMEND D, 2O, %%/ — KO Hostname(f : overcloud-osd-compute-6)I3 K& & 72 5728,
B — REBENT 2RI YOFFE #7220 L 512, instack.json @ capability < layout.yaml E®
REICBWTIEENLETH D,

2B, BN - HIFROZEM 2 FIEIL Red Hat #:0 K3 = 2 > M(Ref.[2) & SR =72 & 720y,

W

43 NUMA R7E

HCI #& R D54, NUMA Z%E L C CPUPInning 232 Z E N2 E L\, FEAMIZIZ, Ceph OSD
Daemon % . NIC & Storage Controller 233 TV 50> CPU IZ Pinning T2 4E 0N H 5, Z i,
Ceph OSD N FEHF 2% < D Network Traffic Z A I H 5726, NUMA F72283 0 I X5 MEREAILEEG <
72O Ths,

Ceph OSD Daemon % systemd (& L - TiEE) 2415 23, numa-systemd-osd.sh %] L T Ceph 73
i 9% NIC 2885 STV 5l NUMA T Daemon 2EEN S5 L HICERE LTS,

4.4 Network %7

WEL Network Iz oW i, 472 < &t Storage % Network(Ceph Storage. Ceph Storage
Management)% . fti® Network EWEEARA v F & 31F 5 L 2 HELET 5, #i21X External Network
TRT77 4 v 7 0B28 LE5E VM OB N BV D)7 802.3x pause frames % A1 v F~15{F L,
ZDAAL v TFOR—FPEZ /L2 [Fl—AR— FDF]VLAN Network H/=IELCLE 9D, ZOIREE
TH NS ART Y BB TL 2 EWVORENHEEH L, A1 v T DRy 7 7 ZHENE) 5 A[gEER &
%, ZODAA T Storage % Network 355 F28 > TWBH A, Ceph NRAIREE %% 1T D falk
HRH 5,

45 VM A A— D7 —~ v M

OpenStack T Ceph # Cinder Backend & L THIH3 5454, Copy on Write(CoW)IZ X ¥ il VM
TERAEHRICEMTEDEVIFFEE - TWVD, 2720, ZTD7HiZid, Glance I I LTV S
A A=V T+ —~v F%& QCOW2 Tid7e< RAW [ZEHE T H 0N H 5, Ceph L VM @ Disk & LT
QCOW?2 % #7K— k L7\, (Ref.[5]).

QCOW2 A A — % Glance |28 L TCLE 9 &, QCOW2 725 RAW ~D 7 4 —~<» FNEE L72)
SOabv—nREAELTLEI LD, VM Z1ERT 2 DICHRIA 2> TLE 9,

5. fEREEBE
PIFIZ, RUF~v—7 Mo ELNE/REBIOBERIZOWVTRT,

- 10 —
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—£IZ 80VM TlRIFFIZ fio #FEITLTH Y, ZOEEHRMLIZbDENF~v—r R E LTHRM
L7=. LLETD I HCI » OpenStackxCeph D#EFEIZ VT, Random Read 14 HE AS R (2 5 VOV ERER 23 %
ELEZENDL, VM OF vy vaby hEEREVD, VM OF v v oz U T %2227 U 7 FNICH
FIANTE NS — 2 T RREEZ Sk LT,

ETORF~v—7 134 3EGFHIIL TR Y, B Lo PRIEZ M L,

[BEE: DERHOT — FIIARIICBITIERAETH Y RIHME TIEH Y ¥ A, OSCA HEifikite,
FTABERE, Ly By bR ESH, MRESHBEN YY) 2 —v a3 U X3, —HI0RFEEEZ LEEA]

VRN Fv—2 T, Wi 120 D7 — 2 A KEFT TR W T Fita 7,
sudo echo 3 | sudo tee /proc/sys/vm/drop_caches && sudo sync
- 11 —
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5.1 Block Size Bl D& A

Job 231, 4, 8 ®EED . Block Size(PL F BS)BIDT — 4 & LA FIZRd, B 77 71%, ERNRF v v
Yaz UTHELR L, AR XY v a2 UTHEELY . Lo 4 7T 75 Write lFD I0PS &
Throughput £88. F? 4 7'Z 7 7% Read K IOPS & Throughput E8ETH 5,

(1) Jobl ®EE? BlockSize BI14RE
5-1 1R K 91T, BS HAZEV, IOPS (4>, Throughput 13314 %, Random Read (Z&\»
T, 2FRMIZEVENHTWD B SHICEH L TEWVMERSIEL TS,

IOPS_W : NO Cacheclear. jobl (io/s) I0PS_W : Cacheclear. jobl (io/s)
3500 3500
3000 3000
2500 m [NCC]node4 | 2500 m [CC]noded
2000 B [NCC]node 5 2000 B [CCInode5s
1500 w [NCC]node6 1500 m [CC]nodes
1000 m [NCC]node7 1000 | [CC]node7
m [NCC]node8 M [CC]node8
500 500
0 0
KB 16KB 32KB 64KB 128KB KB 16KB 32KB 64KB 128KB
Throughput_W : NO Cacheclear, jobl (KB/s) Throughput_W : Cacheclaer, jobl (KB/s)
250000 250000
200000 200000
m [NCC]noded M [CC]noded
150000 m [NCCJnode5 || 150000 u [CClnodes
m [NCC]node6 m [CC]node6
100000 100000
M [NCC]node?7 m [CC]node7
50000 m [NCC]nodes 50000 ® [CC]node8
0 0
KB 16KB 32KB 64KB  128KB aKB 16KB 32KB 64KB 128KB
IOPS_R : NO Cacheclear. jobl (iofs) IOPS_R : Cacheclear, jobl (io/s)
25000 30000
20000 25000
m [NCC]noded 20000 m [CC]noded
15000 m [NCC]node§ B [CCInodes
15000
® [NCC]node6 = [CCInode6
10000
m [NCC]node7 10000 m [CC]node7
5000 M [NCC]node8 5000 M [CCInode8
0 0
4KB 16KB 32KB 64KB 128KB 4KB 16KB 32KB 64KB 128KB
Throughput_R : NO Cacheclear, jobl (KB/s) Throughput_R : Cacheclaer, jobl (KB/s)
1600000 1400000
1400000 1200000
1200000
® [NCCInoded || 1000000 m [CClnoded
1000000
m [NCC]node5 800000 m [CC]node5
800000
M [NCC]node6 6500000 m [CCInode6
600000
m [NCC]node7 m [CC]node7
400000 400000
m [NCC]nodes8 m [CCInode8
200000 200000
0 0
KB 16KB 32KB 64KB  128KB KB 16KB 32KB 64KB  128KB

5-1 Jobl D[ BlockSize B[]

- 12 —
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(2) Job4 O BlockSize RII1ERE
5-2 12T L 912, Jobl L EEsT B & Write IOV CIEo00 . Read 1% 1/3 FLEE 2 LT
Wh, 2RELTEBLIEER 2L, MBRT — 2P Tunb,

IOPS_W : NO Cacheclear. job4 (io/s) I0PS_W : Cacheclear. job4 (io/s)
3000 3000
2500 2500
2000 m [NCC]node4 2000 m [CClnode4
B [NCC]node5 M [CC]node5
1500 1500
w [NCC]node6 m [CC]node6
1000 = [NCCInode7 | 1000 H [CCInode7
500 ® [NCC]node8 500 M [CC]lnode8
0 0
4KB 16KB 32kB 64KB 128KB 4KB 16KB 32KB 64KB 128KB
Throughput_W : NO Cacheclear, job4 (KB/s) Throughput_W : Cacheclaer, job4 (KB/s)
250000 250000
200000 200000
m [NCC]node4 M [CC]noded
150000 m [NCClnode5 [ 150000  [CCInode5
m [NCC]node6 m [CC]node6
100000 100000
M [NCC]node7 ® [CC]node7
50000 m [NCC]node8 50000 ® [CC]node8
0 0
4KB 16KB 32kB 64KB 128KB 4KB 16KB 32KB 64KB 128KB
IOPS_R : NO Cacheclear. job4 (iofs) IOPS_R : Cacheclear, job4 (io/s)
12000 12000
10000 10000
8000 m [NCC]node4 8000 | [CC]noded
® [NCC]node5 H [CC]node5
6000 6000
® [NCCInode6 ® [CCInode6
4000 m [NCC]node7 4000 m [CClnode7
2000 B [NCC]node8 2000 M [CC]node8
0 0
AKB 16KB 32kB 64KB 128KB 4KB 16KB 32kB 64KB 128KB
Throughput_R : NO Cacheclear, job4 (KB/s) Throughput_R : Cacheclaer, job4 (KB/s)
600000 600000
500000 500000
400000 ®[NCClnoded [ 400000 H [CClnode4
m [NCC]node5 ® [CC]node5
300000 300000
M [NCClnode6  [CCInodeb
200000 m [NCC]node7 200000 u [CC]node7
100000 m [NCC]node8 100000 m [CC]node8
0 0
4KB 16KB 32KB 64KB 128KB 4KB 16KB 32KB 64KB 128KB

5-2 Job4 Do BlockSize B 7]

- 13 -
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(3) Job8 DEED BlockSize B4 HE
5-3 (21 & 9 IC2ERAIC Jobd EEEAEL TR D . RRMRENED LT 5,

IOPS_W : NO Cacheclear. job8 (io/s) I0PS_W : Cacheclear. job8 (io/s)
3000 3000
2500 2500
2000 m [NCC]node4 2000 ® [CC]node4
B [NCC]node5 H [CC]node5
1500 1500
® [NCC]node6  [CC]node6
1000 m [NCC]node7 1000 m [CCInode7
500 W [NCC]node8 500 M [CC]node8
0 0
4K8B 16KB 32KB 64KB 128KB 4KB 16KB 328 64KB 128KB
Throughput_W : NO Cacheclear, job8 (KB/s) Throughput_W : Cacheclaer, job8 (KB/s)
250000 250000
200000 200000
M [NCC]node4 M [CC]noded
150000 m [NCClnodes || 150000 u [CCInode5
M [NCC]node6 W [CC]nodeb
100000 100000
m [NCC]node7 ® [CC]node7
50000 m [NCC]node8 50000 m [CC]node8
0 0
4KB 16KB 32KB 64KB 128KB 4KB 16KB 32KB 64KB 128KB
IOPS_R : NO Cacheclear, job8 (iofs) IOPS_R : Cacheclear, job8 (io/s)
10000 10000
9000 9000
8000 8000
7000 m [NCC]node4 7000 m [CC]lnoded
6000 u [NCCInode5 6000 1 [CCInodes
5000 5000
M [NCC]lnodeb M [CCIlnode6
4000 4000
2000 ® [NCC]node7 3000 ® [CC]node7
2000 M [NCCInode8 2000 B [CCInode8
1000 1000
0 0
4KB 16KB 32KB 64KB 128KB 4KB 16KB 32kB 64KB 128KB
Throughput_R : NO Cacheclear, job8 (KB/s) Throughput_R : Cacheclaer, job8 (KB/s)
450000 500000
400000 450000
350000 400000
300000 M [NCC]node4 350000 M [CC]noded
250000 m [NCCJnodes || 300000 u [CCInodes
m [NCCInode6 250000 # [CCInode6
node node!
200000 200000
150000 m [NCC]node7 150000 B [CC]node7
100000 m [NCClnode8 || 100000 m [CCInode8
50000 50000
0 0
4KB 16KB 32KB 64KB 128KB 4KB 16KB 32kB 64KB 128KB

5-3 Job8 DK™ BlockSize I/t 7]

- 14 —
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52 Compute / — NEHGBNZ L HMEHM

51 L 3B S AZZE L, Jobl, 4, 8 Kk, Compute / — REEB DT —X 2 LU RS, BT 7
ZiE, AR Ty v a7 UTHEER L, AR F Yy v a7 UTHESY . Lo 4 7T 75 Write
IKFD 10PS & Throughput 488, T ™ 4 77 773 Read D IOPS & Throughput t£8ETH 5.

(1) Jobl ®EED Compute / — K EHGIPERE
5-4 |Z7r9° X 912 Compute / — REIZHEAI L. IOPS, Throughput 222 M:EEA A 35, Random
Read |2\ T, £EFMICEVVENHTWD B, SHIZEH L TEVENRREL TWD,

I0PS_W : No Cacheclear, jobl (io/s) I0PS_W : Cacheclear, jobl (io/s)
3500 3500
3000 3000
2500 T maa 2500 T maa
2000 - m16KB 2000 - m16KB
1500 | =1 | | — | — . m32KB 1500 | | | (- L . m32KB
= 64KB = 64KB
1000 | — — — — — 1000 | —— —| — — —
= 128KB = 128KB
500 | I— ] - ] - 500 | | ] - ] -
o HEEEE EEDEE EETEE mEEEE SR o HEEEE EEDEE EETEE mEEEE SR
[NCC]node4 [NCC]node5 [NCC]node6 [NCClnode7 [NCC]node8 [CClnode4  [CC]lnode5  [CClnode6  [CClnode7  [CClnode8
Throughput_W : NoCacheclear, jobl (KB/s) Throughput_W : Cacheclear, jobl (KB/s)
250000 250000
200000 200000
= 4KB = 4KB
150000 H 16KB 150000 2 16KB
" 32KB " 32KB
100000 100000
= 64KB = 64KB
50000 = 128KB 50000 = 128KB
0 0
[NCC]node4 [NCClnode5 [NCClnode6 [NCClnode7 [NCClnode8 [CCInode4  [CClnode5  [CClnode6  [CClnode7  [CClnode8
I0PS_R : No Cacheclear, jobl (io/s) IOPS_R : Cacheclear, jobl (io/s)
25000 30000
20000 | 25000
= 4KB 20000 = 4KB
15000 —  m16kB u16KB
15000
=32KB =32KB
10000 | -
= 64KB 10000 = 64KB
lw— | | | | L _ m128KB m 128KB
- I III III I - I II IIIII I
, [ lima Wi , | Mma 1liDe
[NCC]node4 [NCC]node5 [NCClnode6 [NCClnode7 [NCC]node8 [CClnoded  [CClnode5  [CClnode6  [CClnode7  [CClnode8
Throughput_R : NoCacheclear, jobl (KB/s) Throughput_R : Cacheclear, jobl (KB/s)
1600000 1400000
1400000 1200000 |
1200000 -
u4KB 1000000 T m4KB
1000000 -
m 16KB 800000 -~ m16KB
800000 —
" 32KB 600000 . m32KB
600000 . m64KB 400000 = 64KB
400000 ~ m128KB = 128KB
200000 —— [ (— | — | 200000 — — —
0 0
[NCC]node4 [NCC]node5 [NCC]node6 [NCC]node7 [NCC]node8 [CCInode4 [CC]lnode5 [CClnode6 [CClnode7  [CClnode8

5-4 Jobl ®FE Compute / — KB A
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(2) Job4 DEED Compute / — R EHGIPERE
5-5 (277 K 91T, Jobl L EERT 5 &, Write [ OWTIEo0id . Read (% 1/3 FEEE T,

k&

U CZEH LR 22 < T —

BN TWND,

I0PS_W : No Cacheclear, job4 (io/s)

I0PS_W : Cacheclear, job4 (io/s)

3000 3000
2500 2500 [
2000 _ m4ks 2000  maks
m 16KB m 16KB
1500 @ — — — — 1500 [P o — —— —
u32KB u32KB
1000 || | — — - -~ m64KB 1000 |- | — —| - -~ m64KB
= 128KB = 128KB
500 |- I— - - I L 500 |- - - - I L
o L N N e o L N N e
[NCC]node4 [NCC]node5 [NCC]node6 [NCC]node7 [NCC]node8 [CCInode4  [CClnode5  [CClnode6  [CClnode7  [CClnode8
Throughput_W : NoCacheclear, job4 (KB/s) Throughput_W : Cacheclear, job4 (KB/s)
250000 250000
200000 200000
u4KB u4KB
150000 mi6kg | 150000 u 16KB
" 32KB " 32KB
100000 100000
u 64KB u 64KB
50000 = 128KB 50000 = 128KB
0 0
[NCC]node4 [NCClnode5 [NCClnode6 [NCClnode7 [NCClnode8 [CClnoded4  [CClnode5 [CClnode6  [CClnode7  [CClnode8
I0PS_R : No Cacheclear, job4 (iofs) IOPS_R : Cacheclear, job4 (io/fs)
12000 12000
10000 10000
8000 -~ m4KB 8000 = 4KB
u 16KB u 16KB
6000 —— 6000 —
= 32KB = 32KB
4000 ———— — . —— —  ®64KB 4000 | —| —  ®64KB
I  128KB  128KB
ol LR = 1 W IR0 W IR
0 Ii o | HETEE SEUSS SENES SETEW SsTesE
[NCC]node4 [NCC]node5 [NCClnode6 [NCCInode7 [NCC]node8 [CClnoded  [CClnode5  [CClnode6  [CClnode7  [CClnode8
Throughput_R : NoCacheclear, job4 (KB/s) Throughput_R : Cacheclear, job4 (KB/s)
600000 600000
500000 — 500000 —
400000 - maK8 400000 - maK8
u 16KB u 16KB
300000 — 300000 —
u32KB u32KB
200000 -~ m64KB 200000 -~ m64KB
= 128KB = 128KB
100000 | M — — — 100000 - — — —
0 0

[NCC]node4 [NCC]node5 [NCC]node6 [NCC]node7 [NCClnode8

[CC]node4

[CClnode5 [CClnode6 [CClnode7  [CClnode8

5-5 Job4 DFR> Compute / — KB A

- 16 —
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(3) Job8 MEED Compute / — R EHUIPERE
5-6 [ZRT L 91T, BRI Jobd LEHAAEI TR Y OOMERESED LTS,

I0PS_W : No Cacheclear, job8 (io/s) IOPS_W : Cacheclear, job8 (io/s)
3000 3000
2500 | 2500 [
2000 _ m4KB 2000 u4KB
u 16KB u 16KB
1500 | — — — — 1500 [—M—— Il — — —
= 32KB = 32KB
1000 | — —— — — —  m64KB 1000 |- — — — — —  m64KB
I u 128KB u 128KB
500 I— i i — - 500 |- — i — — -
o R N e N o R N e N
[NCCJnode4 [NCClnode5 [NCClnode6 [NCClnode7 [NCC]node8 [CCInode4d [CCInode5  [CClnode6 [CCInode7 [CCInode8
Throughput_W : NoCacheclear. job8 (KB/s) Throughput_W : Cacheclear, job8 (KB/s)
250000 250000
200000 - 200000 —
u 4KB u 4KB
150000 ~ w15k 150000 ~ w15k
u32KB u32KB
100000 — 100000 —
u64KB u64KB
50000 _ m128KB 50000 _ m128KB
0 0
[NCC]node4 [NCC]node5 [NCC]node6 [NCC]node7 [NCClnode8 [CClnode4 [CClnode5 [CClnode6 [CClnode7  [CC]node8
I0PS_R : No Cacheclear, job8 (io/s) IOPS_R : Cacheclear, job8 (io/s)
10000 10000
9000 9000
8000 8000
7000 = 4KB 7000 = 4KB
6000 u 16KB 6000 T m16KB
5000 |- 5000 —
u32KB u32KB
4000 |- 4000 - | E— —
2000 L N u64KB 3000 L .~ m64KB
2000 |- = 128KB 2000 | | | | | _ m128KB
1000 |- I I 1000 II— I— — —| L
0 o N NN e
[NCC]node4 [NCC]node5 [NCClnode6 [NCClnode7 [NCC]node8 [CCInode4  [CC]lnode5  [CClnode6  [CClnode7  [CC]node8
Throughput_R : NoCacheclear, job8 (KB/s) Throughput_R : Cacheclear, job8 (KB/s)
450000 500000
400000 450000
350000 400000
300000 u4KB 350000 =28
250000 mi6kg | 300000 u 16KB
250000
200000 " 32KB " 32KB
200000
150000 u 64KB 150000 u 64KB
100000 ®128KB | 100000 w 128KB
50000 50000
0 0
[NCCInode4 [NCClnode5 [NCClnode6 [NCClnode7 [NCClnode8 [CCInode4  [CClnode5 [CClnode6  [CClnode7  [CClnode8

5-6 Job8 D> Compute / — K FIE 7]
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53 Random Write

Random Write (2B L Ci, BS &S TIL BS x5 Z L2 IOPS 14387 L. Throughput (FH5/0
THEWVWIHMN AL NIz, T, BHIRD HDD OMRE L[ TN TH 0 | KBl LeZE Tk
72\, Compute / — REE OB A TIX, OSD Disk 23195 Z & (2 IOPS, Throughput 22 H#5/0L
Too Flz. HIMOAIESIL 112305 < . OSD Disk BN LV ERE S B N9~ DB 08 A STz,
AfEFITATEI O RFE(Ref.[1]) & L7 TH D . HCI 72 5 TIXOMERE DO RHB IR CTX 72 o 72,

54 ARORGFEIZEIT 5 Random Read

A DOFEFE T, Cache 1T X 5 Random Read @ & il 4 HEf% 4~ % 72 % Cache Clear #§5E 4~ > F ~ —
TIZHIIANTED, EORBIZL Y R TF~—IfERITZNIZEED LR >7-, F£7-. Block Size
A, Compute / — FHE#AIE B2, Jobl DA 721 Random Read D2 fiufi 72 i PEREM2Y /7 & 71
oo ZHAUTZEEDNMRW =80, 2RO Write Afif 2 207 49712, Ceph @ Journal IZX AF ¥ v =
BHREADCENET DEPHN T Write 52 T L7220 e E2 5N 5, B, v v iaghRiconTix
(Ref.[6]) & PR =72 X 720y,

55 HIEIORGE & OIS 1T 5 Random Read

AIEIOMEED Random Read OB L CTik, MEEFIEICHENH D . FEREIZTVWME 2 5HIl T &
TR o = Z ENHIA LT, SRIOKBIETIE, TORESZRE#RE L7 E Ty F~—27 2FHi LT
B, LoEEBICTIVVEZFITE 2, LFICEORLE R,

A EORREETIL, Jobl MIF Z % Random Read THid 72 mPEREM 23 L H 4723, Job4, 8 DIFIXT
A8 L 7=#iPHN(Random Read @ 2~3 f#)DMEEETH ~ 7=, — 5. HIEIOKRFETIZT X TONRF—2 D
Random Read CTEEICEVMEEZRLTED, RALDPDOF v v ¥ 2 ERENMEN = & D72 EHERI L C
Wz, HIEIOREEED Random Read DEFE 2 EEN ¥ v v ¥ 2Bl Lo bDEE 5L SEOMK
AED Jobd, 8 DA THEVMENH D LAE L TV ey, fERIT R > Tz,

AIE DFRFE & A RIORIEDZEITILL T O LB Th 5,

« HCI B85 & 3 HCI BRBE D 7&

= RU = TR D7

- Y7 b7 =7 (RHEL, RH-OpenStack, RH-Ceph)® Version ® 7
- fio Z£4THf . Random Write, Random Read DB D7

AR#Z%2Cl1E Random Read DOPYEREZEDY, HCI » FEHCIHIZEER T 2 & O EGEna2iids Lz, BRI

IZ. 5.1. 52 LRl — R =7, [dl— Version ®Y 7 7 =7 THCIBEZ/ED . fio FITHREDIEF
P &8 CBEIMEAE L,

- 18 —
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AT OREE, A RIOMEEILIZ, fio A Script & LTULTE L Bz,

s=120

t=120

foriin123

doforjin 4 16 32 64 128

doforkin148

do echo "**W_1G_${j}KB_job${k} para80_loop${i}**"

ssh cloud-user@192.168.0.94 fio -rw=randwrite -size=1G -ioengine=libaio -iodepth=4 -invalidate=1 -direct=1 -name=test.bin
-runtime=${t} -bs=${j}k -numjobs=${k} -group_reporting > "hc8_W_1G_${j}KB_job${k}_para80_loop${i} 192.168.0.94.log" & ssh [LL
TA UV RE U REG TR L]

sleep ${s}s

echo "*R_1G_${j}KB_job${k}_para80_loop${i}**"

ssh cloud-user@192.168.0.94 fio -rw=randread -size=1G -ioengine=libaio -iodepth=4 -invalidate=1 -direct=1 -name=test.bin
-runtime=3${t} -bs=${j}k -numjobs=${k} -group_reporting > "hc8_R_1G_${j}KB_job${k}_para80_loop${i} _192.168.0.94.log" & ssh [LL
TA AL AT T DK L]

sleep ${s}s
done

done
done

7K Script 1. fio % Random Write 7> 5 Bi%4 L. Random Write, Random Read % v i& L3247 L T\
%o AEIOBRIEEMEIZH =Y fio DEEEZ 7=,

fio DR F~—7 77 A%, FBE LY A X[size]l DA F V77 AV%, f8E L7 Job ¥
[numjobs] & 1ER 7 % (test.bin.O, test.bin.1 %§), BEIZ 7 7 A L3 & 584 1354 5, Random Write,
Random Read RfDZE)ILL T D LB TH 5,

(1) Random Write 47
(a) RF~—0 T 7 ANNROGE

R Fw—0 T 7 ANEER LN LR TF~—7 FEfi, fio OFIETHEE I 7 KEH
[runtime] & # A X[sizelZiz U T, G2 0 THEY A AOXF~—27 7 7 A VD ETHERK
S, £ ITHRESNIRHEFEZ AT, FZALRNEY RWGE, fBESh7 714V
A RIED, NAFTVOFEN 0EFH LBl 7 7 A NVDPMERI D,

5-7 IR T L 512, Th% Ceph MIOHY b EET D E. VM @ Volume & Thin
Provisioning T4l Tk Y, EFl 7 7 A /L' Sparce File TR I TS 728, T —H N
EXIAENTWARWERS X Sparce Area ti\ L 72 D | BIRENTZHE 0 2 B R 954 8
FET D7 7 A VDEREND,
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FEEAHERICE, 0 EVST—ANEE
//

Volume /
test.bin.0 /

VM

)
féq/_ _______________ . Ceph Volume

HCI Node HCI Node

FEZIAHFEE [LSparse Areatlkl)

(BRI =155 0ZBEFIZRT)

5-7 fio ™ Random Write (281 A X F~<—7 7 7 A /L DAL

M) e F~—0 T 7 ANDBHILHEE

FOT7 7 ANE EEX LN TF~v—7 FEhiE
(2) Random Read 3Z{7H

(@) Xy F~—20 T 7 ANBRNGE
fio DBIE THE L= YA R[size]dX F~—27 7 7 A /L% Job #[numjobs] %y 721 1ERK L .
VERRSE THRIZ R T~ — 7 Flfi,

b) BElc_UF~—0 77 AR LGE
ZDOT7 7 ANERMHL TR F~— 7 Ehi,

SR ARD O, R LERAZ YT RCHEL (D@05 Q)-b)DA— hEilDZ L Th D,
DED, RUFv—T7 HELTUIRERR 0 #HnZ &7 7 4 /L%, Random Read H7 7 1 /L
ELTHALTLE S, JLICH Lz Y Ceph 125 1% Sparce File i\ & 725725, VM O fio 73
Ny Fv—2 77 A0 0 Efgil sy % Read 2%, ¥ 5-8 12787 X 912 Ceph 1L FER T H & 23K
FTOTIEHZRL, 0 DEFE L TWVD E WD ERABRRFICIRT 720 BT Read MERET L, fRE L
THRE L mERE & 3 FTREE N B 5

VM

VOIW
test.bin.0

5-8 Sparce Area Read ¢ 0 AL

- 20 —



OpenStack \M/)\—=2)\—= R4 > IS (HCI)DRA > MEARIFI—DERES

5.1, 5.2 THRE=T =L, AREZEBET 5720, A7 U7 FFEITHNIZ2)-(@), 2F D IELWWRY
F~v—0 77 A NOERMBEZRLRER L, @Y TF~—27 77 A NEERKLIZEZE TR Fv—
7 & FEhE LT\ b, Jobd, 8 ® Random Read DFRIZMmZ m v ME H 72 v o 7= D1k, ARERRESR T &
ZAREEZ B,

ZORMT O, [EEER 72 LOLA TOBMKRGEE £t Lz, 7235, 80
BfRE, Sy ooV THIER LD ) — R 8BROALFE L,

i

FHEIZO W TIZEER O

K 5-3DF v vaZ TR L2 =212, /— K8 AR T()-(Q)1 5 (2)-(b) DML, >F
D RERIRNR T~ —T T 7 A NERNZRE = ZOWTEBMLEZT—X %X 5-9 1R 7, 728,
[NCCJnode4~8 & il TNDDIZIE LW F~v—7 7 7 A VARV 2 BRI L7z X2 — |
[NCC]node8 nobin |[IRFEE/RR F~v—0 T 7 A NV [N Z—DEERL TN D,

IOPS_W : NO Cacheclear, job8 (io/s) Throughput_W : NO Cacheclear, job8 (KB/s)

4000 250000
3500

200000
3000 I ® [NCC]node4 m [NCC]node4
2500 B [NCC]node5 150000 B [NCClnode5
2000 u [NCC]node6 M [NCC]node6
1500 = [NCCInode?7 100000 ® [NCC]node7
1000 B [NCC]node8 ® [NCC]node8

50000 .
500 B [NCC]node8 nobin M [NCC]node8 nobin

0

4KB 16KB  32KB 64KB  128KB 4K8B 16KB  32KB  64KB  128KB
IOPS_R : NO Cacheclear. job8 (iofs) Throughput_R : NO Cacheclear, job8 (KB/s)
1800000 40000000
1600000 35000000
1400000 ® [NCClnoded 30000000 m [NCC]node4
1200000 m [NCC]node5 25000000 = [NCCJnode>
1000000 x
I ® [NCClnode6 20000000 m [NCC]node6
800000
l ® [NCCInode7? 15000000 ] z m [NCClnode7
600000 I I 1
I B B [NCC]node8 10000000 ® [NCC]node8
400000 I I I
200000 I I n ® [NCC]node8 nobin 5000000 'l ® [NCC]node8 nobin
) 1 171 N B N |

4KB 16KB 32KB 64KB 128KB 4KB 16KB 32KB 64KB  128KB

X 5-9 RERERXTFv—07 T 7 ANERHNZXF—2 L Dig

Write (ZBI L ClE, IELWRUF~—7 7 7 A )L OERRAER % IR SEhE L7z S 7 — e~ THERE
DAL TWD, ZHUXVM D6 BLTE5E D 0§y DFEIAZ, D E Y Ceph @ Sparce File DR
UK ORI B EL T A T b d N, B FIXENehsTz,

—Ji Read IZBAL Tk, ELWRVF~—7 7 7 A LOERILE % BIR N L 72 /3% — 2T
ol mVMEER E ) 2 H L TWb, [d—/— RF7 =7 [d— Version ®Y 7 k7 =7 ® HCI 8855 T,
R Fv—7 77 A NVONRIZEVEREPBHICEDD Z b, ZOEFAERERXTF~v—7
Tr7ANVERWEZ LRV BELTLEEZD, DFEV ., FilEIORKGEERIZ Random Read MERE M i
W@ o 2B A IOV CiL, fio ® Random Read, Random Write % Fjii 3~ A B2 K L TRE4S
R TF 2= T 7 ANDBERISNT LESTLEH EER D,

PLEX v, HiEIORGEED Random Read 12 L TIXERICITVMEZ A TE TWiholmZ &

AN
FORGE CIERESZEREL X F~v—7 2 L7720, LD EEBIIOWVEZFHITE =2 LR
REayai
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6. &
6.1 I - X
PITIT. M5 - S EREED B8 SN R ERREHT SOV TR,

(1) HEEFIR
WIET 7 A IWVINSIGN T2 5 T2 DR ENEH LY, E D7 7 A /L% IEIZ Operating System 7> 5 H
%b%%iﬁﬁfﬁ‘éiﬁf:&)\ Try & Error ’& 5 ThH 5,
(2) 7 — FEm - Hikk
— FBINXRS THY ., T4 IRETETAEETH S, / — FHI
fﬁ“éo
(3) NUMA
Ceph OSD Daemon & NIC, Storage Controller % [F] U CPU |
(4) Network
Storage F Network |%, fi®> Network & | Z#EEAYIZ
(B) VM A A=V D7 3 —< v MEX
RAW A A =V TREKT DUERH D,

R TFINE K OB A 57

CHEIVYTDH Z & aHEd o,

F72 7 Switch ~3 2 = & Al 3%,

a2 NG C A5V a Wik =¥ 2y
R Fvw— I FERNHE 57~ OSD Disk O EHEEHZ DWW TRT,

6.2 NrFv—
LUFIZ,

EEED HCI BRI W TIE, /— RER 40T, AWMOWSIELEHWEEZEZLNDZ D, /—
K%z 8. Job8., Cache Clear & HFDT — X 2 2EBILT R&E L EZXDH, TOMAEDLEIZEIT S
IOPS. Throughput ®fEIZLL T DO LD TH S,

%% 6-1 BS Bl O MRE A 1A)

IOPS / | Block Size Write / Read | &{& 1 /—R&®7|10SD H7zY
Throughput U]
IOPS 4KB Write 2,577 322 107
Read 9,450 1,181 394
32KB Write 2473 309 103
Read 6149 769 256
128KB Write 1,591 199 66
Read 3,391 424 141
Throughput 4KB Write 10,456(KB/s) 1,307(KB/s) 436(KB/s)
Read 37,979(KB/s) |  4,747(KB/s) |  1,582(KBIs)
32KB Write 80,454(KB/s) 10,057(KB/s) 3,352(KB/s)
Read 197,831(KB/s) | 24,729(KB/s) 8,273(KB/s)
128KB Write 209,247(KB/s) | 26,156(KB/s) 8,719(KB/s)
Read 439,561(KB/s) 54,945(KB/s) 18,315(KB/s)

PLEDFER I D, HCIER

BRIz T OSD Disk (2

10,000rpm @ SAS HDD % > 5454, Disk 1 &
- 22 —
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&7-V 100 I0PS, Throughput 8MB/s 2% Tl L, %72 OSD Disk % it 5 X& ThH LD
T i =y

6.3 RRAEIR

AN

B R Tl /— R 42 52 B2 584, HCI Tix7Ze < Standalone @ Ceph & Compute %
WD ENHEREI N TV D (Ref.[2]), ZAUE, KEMEHER DY A Network AR bR v 7 2B [ET D4
WRHHZ L, Compute U Y — A & Storage U Y — ADMEBENTHIED HA[REMENH D Z b &
ZZ 5N TWD, PoC BREEIZHE W TUL HCIAERA T L TV D LB X b DA, AEMIZI W CldK
KRBT EFCHIFRIZ D ATREED A A B ET XE ThH D,
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7. 2% - BEIUR

[1] "OpenStack on Ceph" OYEREFEAM & FRFHAR A > MIBET 5 2 KDKR U A F_X——D THIT,
URL = http://ja.community.dell.com/techcenter/b/weblog/archive/2016/07/04/quot-openstack-on-ceph-quot-2-wp
[2] 2016 - Hyper-Converged Red Hat OpenStack Platform 10 and Red Hat Ceph Storage 2
URL = https://access.redhat.com/articles/2861641
[3] Director Installation and Usage
URL = https://access.redhat.com/documentation/en-us/red_hat_openstack_platform/10/html/director_
installation_and_usage/
[4] Advanced Overcloud Customization
URL = https://access.redhat.com/documentation/en-us/red_hat_openstack_platform/10/html/advanced_
overcloud_customization/
[5] Block Devices and OpenStack — Ceph Documentation
URL = http://docs.ceph.com/docs/master/rbd/rbd-openstack/
[6] 25,000 DXy Fv—IFERNBDA o7 | OpenStack on Ceph D442 ( OpenStack Days Tokyo 2016 )
URL = http://openstackdays.com/archive/2016/wp-content/uploads/2016/10/01_OSDT_OSCA20160705_3.pdf
[7] Welcome to Ceph - Ceph Documentation
URL = http://docs.ceph.com/docs/master/
[8] Product Documentation - Red Hat Customer Portal

URL = https://access.redhat.com/documentation/en/

AFT, HHRRMEOLZ ANICHES N TR Y, MFUHTF. i LR ITT—UEEz AV EEA,
AEONFIT RN ZRFHZE L TBY, I _XTORKETOIMELRIET 2O TEH Y A,
AEOHNRIIPERRAOLOTHY | WIRH, BRMZzlDT. W bWAEBRIEWZ LEE A,

AT ST, mig, MmSE, FICEEARVEY . OSCA, HZLY Va—iar X, Ly Ray b TABRELT
WET, FRCEEARVRY | HR WAL b0 BT AT LIXTEEEA,

Linux (X, Linus Torvalds ¢ [E¥ L N O o ENZ 31 5 B EpaiE & 72 13paE ¢,

OpenStack®MD X T3 7l & OpenStack ® 1z =%, KE & Z Do EIZI T % OpenStack Foundation O & gkpgh/ ¥ — A ~—2 £7-
WP — B A= — 27 OWTNAATH Y, OpenStack Foundation DFF#ELZ S THM L TWET, HSZH/EFTIZ OpenStack
Foundation X OpenStack = I = =7 ¢ OBH A TIE A<, FLIBESCHEZZ T T EF A, 7 /1% OpenStack Foundation &
721X OpenStack = I = =7 1 LIFREEL TB T, ARPOHE =T TWEH A, RedHat (X, OpenStack Foundation &
OpenStack 23 2 =7 4 DWTIICHLATRE L TR LT, ARCHELZ T TVEHEA,

OSCA™ (Open Standard Cloud Association) (%, 7 /RSO PEE T,

PowerEdge., DELL = =i%, ([H Dell Inc.K[E R L OZF OO EIZI T 2 FatE £ 72 13 58 T4,

Red Hat 8 X (' Red Hat # X— R & L7 _XTOMEE L o =, Ceph . k[E Red Hat,Inc. D kER L OZEOMOENZE T HpgiE £
TGRS T,

ZOML, OB T L, BAOREE E 72 1T B R T,
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8. fék

8.1 OpenStack & ) Ceph DREEIZHH LI-RE 7 7 A )V

8.1.1 Undercloud.conf

[DEFAULT]

#
# From instack-undercloud
#

# Local file path to the necessary images. The path should be a

# directory readable by the current user that contains the full set of
# images. (string value)

image_path = /home/stack/images

# Fully qualified hostname (including domain) to set on the

# Undercloud. If left unset, the current hostname will be used, but

# the user is responsible for configuring all system hostname settings
# appropriately. If set, the undercloud install will configure all

# system hostname settings. (string value)

#undercloud_hostname = <None>

# IP information for the interface on the Undercloud that will be

# handling the PXE boots and DHCP for Overcloud instances. The IP
# portion of the value will be assigned to the network interface

# defined by local_interface, with the netmask defined by the prefix

# portion of the value. (string value)

local_ip = 192.0.2.1/24

# Network gateway for the Neutron-managed network for Overcloud
# instances. This should match the local_ip above when using

# masquerading. (string value)

network_gateway = 192.0.2.1

# Virtual IP address to use for the public endpoints of Undercloud
# services. Only used with SSL. (string value)
undercloud_public_vip = 192.0.2.2

# Virtual IP address to use for the admin endpoints of Undercloud
# services. Only used with SSL. (string value)
undercloud_admin_vip = 192.0.2.3

# Certificate file to use for OpenStack service SSL connections.

# Setting this enables SSL for the OpenStack API endpoints, leaving it
# unset disables SSL. (string value)

#undercloud_service_certificate =

# When set to True, an SSL certificate will be generated as part of
# the undercloud install and this certificate will be used in place of
# the value for undercloud_service_certificate. The resulting

# certificate will be written to

# letc/pkiltls/certs/undercloud-[undercloud_public_vip].pem. This
# certificate is signed by CA selected by the

# "certificate_generation_ca" option. (boolean value)
#generate_service_certificate = false

# The certmonger nickname of the CA from which the certificate will be
# requested. This is used only if the generate_service_certificate

# option is set. Note that if the "local" CA is selected the

# certmonger's local CA certificate will be extracted to /etc/pki/ca-

# trust/source/anchors/cm-local-ca.pem and subsequently added to the
# trust chain. (string value)

#certificate_generation_ca = local

# The kerberos principal for the service that will use the

# certificate. This is only needed if your CA requires a kerberos
# principal. e.g. with FreelPA. (string value)

#service_principal =

# Network interface on the Undercloud that will be handling the PXE
# boots and DHCP for Overcloud instances. (string value)
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local_interface = em1

# MTU to use for the local_interface. (integer value)
#local_mtu = 1500

# Network CIDR for the Neutron-managed network for Overcloud

# instances. This should be the subnet used for PXE booting. The

# current default for this value is 192.0.2.0/24, but this is

# deprecated due to it being a non-routable CIDR under RFC 5737. The
# default value for this option will be changed in the Ocata release.

# A different, valid CIDR should be selected to avoid problems. If an

# overcloud has already been deployed with the 192.0.2.0/24 CIDR and
# therefore the CIDR cannot be changed, you must set this option to

# 192.0.2.0/24 explicitly to avoid it changing in future releases, and

# all other network options related to the CIDR (e.g. local_ip) must

# also be set to maintain a valid configuration. (string value)
network_cidr = 192.0.2.0/24

# Network that will be masqueraded for external access, if required.
# This should be the subnet used for PXE booting. (string value)
masquerade_network = 192.0.2.0/24

# Start of DHCP allocation range for PXE and DHCP of Overcloud
# instances. (string value)
dhcp_start = 192.0.2.5

# End of DHCP allocation range for PXE and DHCP of Overcloud
# instances. (string value)
dhcp_end =192.0.2.24

# Path to hieradata override file. If set, the file will be copied

# under /etc/puppet/hieradata and set as the first file in the hiera

# hierarchy. This can be used to to custom configure services beyond
# what undercloud.conf provides (string value)

#hieradata_override =

# Path to network config override template. If set, this template will
# be used to configure the networking via os-net-config. Must be in
# json format. Templated tags can be used within the template, see
# instack-undercloud/elements/undercloud-stack-config/net-

# config.json.template for example tags (string value)
#net_config_override =

# Network interface on which inspection dnsmasq will listen. If in
# doubt, use the default value. (string value)

# Deprecated group/name - [DEFAULT]/discovery_interface
#inspection_interface = br-ctlplane

# Temporary |IP range that will be given to nodes during the inspection
# process. Should not overlap with the range defined by dhcp_start
# and dhcp_end, but should be in the same network. (string value)

# Deprecated group/name - [DEFAULT]/discovery_iprange
#inspection_iprange = 192.0.2.100,192.0.2.120

# Whether to enable extra hardware collection during the inspection

# process. Requires python-hardware or python-hardware-detect package
# on the introspection image. (boolean value)

#inspection_extras = true

# Whether to run benchmarks when inspecting nodes. Requires
# inspection_extras set to True. (boolean value)

# Deprecated group/name - [DEFAULT]/discovery_runbench
#inspection_runbench = false

# Whether to support introspection of nodes that have UEFI-only
# firmware. (boolean value)
inspection_enable_uefi = false

# Whether to enable the debug log level for Undercloud OpenStack
# services. (boolean value)
#undercloud_debug = true

# Whether to install Tempest in the Undercloud. (boolean value)
#enable_tempest = true

# Whether to install Mistral services in the Undercloud. (boolean
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# value)
#enable_mistral = true

# Whether to install Zagar services in the Undercloud. (boolean value)
#enable_zagar = true

# Whether to install Telemetry services (ceilometer, aodh) in the
# Undercloud. (boolean value)
#enable_telemetry = true

# Whether to install the TripleO Ul. (boolean value)
#enable_ui = true

# Whether to install requirements to run the TripleO validations.
# (boolean value)
#enable_validations = true

# Whether to use iPXE for deploy and inspection. (boolean value)
# Deprecated group/name - [DEFAULT]/ipxe_deploy
#ipxe_enabled = true

# Whether to store events in the Undercloud Ceilometer. (boolean
# value)
#store_events = false

# Maximum number of attempts the scheduler will make when deploying
# the instance. You should keep it greater or equal to the number of

# bare metal nodes you expect to deploy at once to work around

# potential race condition when scheduling. (integer value)

# Minimum value: 1

#scheduler_max_attempts = 30

# Whether to clean overcloud nodes (wipe the hard drive) between
# deployments and after the introspection. (boolean value)
#clean_nodes = false

[auth]

#
# From instack-undercloud
#

# Password used for MySQL databases. If left unset, one will be
# automatically generated. (string value)
#undercloud_db_password = <None>

# Keystone admin token. If left unset, one will be automatically
# generated. (string value)
#undercloud_admin_token = <None>

# Keystone admin password. If left unset, one will be automatically
# generated. (string value)
#undercloud_admin_password = <None>

# Glance service password. If left unset, one will be automatically
# generated. (string value)
#undercloud_glance_password = <None>

# Heat db encryption key(must be 16, 24, or 32 characters. If left
# unset, one will be automatically generated. (string value)
#undercloud_heat_encryption_key = <None>

# Heat service password. If left unset, one will be automatically
# generated. (string value)
#undercloud_heat_password = <None>

# Neutron service password. If left unset, one will be automatically
# generated. (string value)
#undercloud_neutron_password = <None>

# Nova service password. If left unset, one will be automatically
# generated. (string value)
#undercloud_nova_password = <None>
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# Ironic service password. If left unset, one will be automatically
# generated. (string value)
#undercloud_ironic_password = <None>

# Aodh service password. If left unset, one will be automatically
# generated. (string value)
#undercloud_aodh_password = <None>

# Ceilometer service password. If left unset, one will be
# automatically generated. (string value)
#undercloud_ceilometer_password = <None>

# Ceilometer metering secret. If left unset, one will be automatically
# generated. (string value)
#undercloud_ceilometer_metering_secret = <None>

# Ceilometer snmpd read-only user. If this value is changed from the

# default, the new value must be passed in the overcloud environment

# as the parameter SnmpdReadonlyUserName. This value must be between 1
# and 32 characters long. (string value)

#undercloud_ceilometer_snmpd_user = ro_snmp_user

# Ceilometer snmpd password. If left unset, one will be automatically
# generated. (string value)
#undercloud_ceilometer_snmpd_password = <None>

# Swift service password. If left unset, one will be automatically
# generated. (string value)
#undercloud_swift_password = <None>

# Mistral service password. If left unset, one will be automatically
# generated. (string value)
#undercloud_mistral_password = <None>

# Rabbitmq cookie. If left unset, one will be automatically generated.
# (string value)
#undercloud_rabbit_cookie = <None>

# Rabbitmq password. If left unset, one will be automatically
# generated. (string value)
#undercloud_rabbit_password = <None>

# Rabbitmqg username. If left unset, one will be automatically
# generated. (string value)
#undercloud_rabbit_username = <None>

# Heat stack domain admin password. If left unset, one will be
# automatically generated. (string value)
#undercloud_heat_stack_domain_admin_password = <None>

# Swift hash suffix. If left unset, one will be automatically
# generated. (string value)
#undercloud_swift_hash_suffix = <None>

# Sensu service password. If left unset, one will be automatically
# generated. (string value)
#undercloud_sensu_password = <None>

# HAProxy stats password. If left unset, one will be automatically
# generated. (string value)
#undercloud_haproxy_stats_password = <None>

# Zagar password. If left unset, one will be automatically generated.
# (string value)
#undercloud_zagar_password = <None>

# Horizon secret key. If left unset, one will be automatically
# generated. (string value)
#undercloud_horizon_secret_key = <None>
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8.1.2 instackenv.json

"nodes":[
{
"_comment": "controller-0",
"mac":
"XXIXXIXXIXX: XX e6"
1.
"pm_type":"pxe_ipmitool",
"pm_user":"XXXXXxXxx",
"pm_password":"XXXxXxxxx",
"pm_addr:"10.1.1.151",
"capabilities": "node:controller-0,boot_option:local”

"_comment": "controller-1",
"mac":

"XXIXXIXXIXX:XX: 3a"
1
"pm_type":"pxe_ipmitool",
"pm_user":"XXXXxXxXxx",
"pm_password":"XXXXXXXX",
"pm_addr":"10.1.1.152",
"capabilities": "node:controller-1,boot_option:local”

"_comment": “controller-2",
"mac":[
"XXXXXX XX XX dc"

"pm_type":"pxe_ipmitool",

"pm_user":"XXXXxXxXxx",

"pm_password":"XXXXXxxx",
"pm_addr":"10.1.1.153",

"capabilities": "node:controller-2,boot_option:local”

"_comment": "osd-compute-0",
"mac":[
"XXEXXXXE XX xx:af”
1.
"pm_type":"pxe_ipmitool",
"pm_user":"XXXXXXxX",
"pm_password":"XXXXXxxx",
"pm_addr*:"10.1.1.162",
"capabilities": "node:osd-compute-0,boot_option:local”

"_comment": "osd-compute-1",
"mac":[
"XXIXXIXXIXX:XX: 48"
1
"pm_type":"pxe_ipmitool",
"pm_user":"XXXXxXxxx",
"pm_password":"XXXXXXxx",
"pm_addr":"10.1.1.163",
"capabilities": "node:osd-compute-1,boot_option:local"

"_comment": "osd-compute-2",
"mac":[
"XXEXX XX XX XX:bd"
I
"pm_type":"pxe_ipmitool",
"pm_user":"XXXXXXxx",
"pm_password":"XXXXXxXxx",
"pm_addr":"10.1.1.164",
"capabilities": "node:osd-compute-2,boot_option:local”

"_comment": "osd-compute-3",
"mac":[

UXXEXXXXXXXX: 34"
]

"

’pm_type":"pxe_ipmitool“,
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"pPm_user":"XXXXXXxX",

"pm_password":"XXXXxXxxx",

"pm_addr":"10.1.1.165",

"capabilities": "node:osd-compute-3,boot_option:local"

"_comment": "osd-compute-5",
"mac":[
IXXEXXEXXEXXXX: T
I,
"pm_type":"pxe_ipmitool",
"pm_user":"XXXXxXxXxx",
"pm_password":"XXXXxXxxx",
"pm_addr*:"10.1.1.167",
"capabilities": "node:osd-compute-5,boot_option:local”

"_comment": "osd-compute-6",
"mac":
"XXIXXIXXIXX:XX: 95"
I
"pm_type":"pxe_ipmitool",
"pm_user":"XXXXXXXX",
"pm_password":"XXXXXXxx",
"pm_addr":"10.1.1.168",
"capabilities": "node:osd-compute-6,boot_option:local"

"_comment": "osd-compute-7",
"mac":[
"XXXXXX XX XX: DO
1
"pm_type":"pxe_ipmitool",
"pm_user":"XXXXxXxxx",
"pm_password":"XXXXXXxx",
"pm_addr":"10.1.1.169",
"capabilities": "node:osd-compute-7,boot_option:local"

8.1.3 custom-roles.yaml|

# Specifies which roles (groups of nodes) will be deployed
# Note this is used as an input to the various *.j2.yaml

# jinja2 templates, so that they are converted into *.yaml
# during the plan creation (via a mistral action/workflow).

# The format is a list, with the following format:
#
# * name: (string) mandatory, name of the role, must be unique

# CountDefault: (number) optional, default number of nodes, defaults to 0

# sets the default for the {{role.name}}Count parameter in overcloud.yaml

#

# HostnameFormatDefault: (string) optional default format string for hostname

# defaults to '%stackname%-{{role.name.lower()}}-%index%'

# sets the default for {{role.name}}HostnameFormat parameter in overcloud.yaml
#

# ServicesDefault: (list) optional default list of services to be deployed

# on the role, defaults to an empty list. Sets the default for the

# {{role.name}}Services parameter in overcloud.yam|

- name: Controller

CountDefault: 1

ServicesDefault:
- OS::TripleO::Services::CACerts
- OS::TripleO::Services::CephMon
- OS::TripleO::Services::CephExternal
- OS::TripleO::Services::CephRgw
- OS::TripleO::Services::CinderApi
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- OS::TripleO::Services::CinderBackup

- OS::TripleO::Services::CinderScheduler

- OS::TripleO::Services::CinderVolume

- OS::TripleO::Services::Core

- OS::TripleO::Services::Kernel

- OS::TripleO::Services::Keystone

- OS::TripleO::Services::GlanceApi

- OS::TripleO::Services::GlanceRegistry

- OS::TripleO::Services::HeatApi

- OS::TripleO::Services::HeatApiCfn

- OS::TripleO::Services::HeatApiCloudwatch
- OS::TripleO::Services::HeatEngine

- OS::TripleO::Services::MySQL

- OS::TripleO::Services::NeutronDhcpAgent
- OS::TripleO::Services::NeutronL3Agent

- OS::TripleO::Services::NeutronMetadataAgent
- OS::TripleO::Services::NeutronApi

- OS::TripleO::Services::NeutronCorePlugin
- OS::TripleO::Services::NeutronOvsAgent

- OS::TripleO::Services::RabbitMQ

- OS::TripleO::Services::HAproxy

- OS::TripleO::Services::Keepalived

- OS::TripleO::Services::Memcached

- OS::TripleO::Services::Pacemaker

- OS::TripleO::Services::Redis

- OS::TripleO::Services::NovaConductor

- OS::TripleO::Services::MongoDb

- OS::TripleO::Services::NovaApi

- OS::TripleO::Services::NovaMetadata

- OS::TripleO::Services::NovaScheduler

- OS::TripleO::Services::NovaConsoleauth

- OS::TripleO::Services::NovaVncProxy

- OS::TripleO::Services::Ntp

- OS::TripleO::Services::SwiftProxy

- OS::TripleO::Services::SwiftStorage

- OS::TripleO::Services::SwiftRingBuilder

- OS::TripleO::Services::Snmp

- OS::TripleO::Services::Timezone

- OS::TripleO::Services::CeilometerApi

- OS::TripleO::Services::CeilometerCollector
- OS::TripleO::Services::CeilometerExpirer

- OS::TripleO::Services::CeilometerAgentCentral
- OS::TripleO::Services::CeilometerAgentNotification
- OS::TripleO::Services::Horizon

- OS::TripleO::Services::GnocchiApi

- OS::TripleO::Services::GnocchiMetricd

- OS::TripleO::Services::GnocchiStatsd

- OS::TripleO::Services::ManilaApi

- OS::TripleO::Services::ManilaScheduler

- OS::TripleO::Services::ManilaBackendGeneric
- OS::TripleO::Services::ManilaBackendNetapp
- OS::TripleO::Services::ManilaBackendCephFs
- OS::TripleO::Services::ManilaShare

- OS::TripleO::Services::AodhApi

- OS::TripleO::Services::AodhEvaluator

- OS::TripleO::Services::AodhNotifier

- OS::TripleO::Services::AodhListener

- OS::TripleO::Services::SaharaApi

- OS::TripleO::Services::SaharaEngine

- OS::TripleO::Services::lronicApi

- OS::TripleO::Services::lronicConductor

- OS::TripleO::Services::Novalronic

- OS::TripleO::Services:: TripleoPackages

- OS::TripleO::Services:: TripleoFirewall

- OS::TripleO::Services::OpenDaylightApi

- OS::TripleO::Services::OpenDaylightOvs

- OS::TripleO::Services::SensuClient

- OS::TripleO::Services::FluentdClient

- OS::TripleO::Services::VipHosts

- name: Compute
CountDefault: 1
HostnameFormatDefault: '%stackname%-compute-%index%'
ServicesDefault:
- OS::TripleO::Services::CACerts
- OS::TripleO::Services::CephClient
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- OS::TripleO::Services::CephExternal

- OS::TripleO::Services:: Timezone

- OS::TripleO::Services::Ntp

- OS::TripleO::Services::Snmp

- OS::TripleO::Services::NovaCompute

- OS::TripleO::Services::NovaLibvirt

- OS::TripleO::Services::Kernel

- OS::TripleO::Services::ComputeNeutronCorePlugin
- OS::TripleO::Services::ComputeNeutronOvsAgent
- OS::TripleO::Services::ComputeCeilometerAgent

- OS::TripleO::Services::ComputeNeutronL3Agent

- OS::TripleO::Services::ComputeNeutronMetadataAgent
- OS::TripleO::Services:: TripleoPackages

- OS::TripleO::Services:: TripleoFirewall

- OS::TripleO::Services::NeutronSriovAgent

- OS::TripleO::Services::OpenDaylightOvs

- OS::TripleO::Services::SensuClient

- OS::TripleO::Services::FluentdClient

- OS::TripleO::Services::VipHosts

- name: BlockStorage
ServicesDefault:
- OS::TripleO::Services::CACerts
- OS::TripleO::Services::BlockStorageCinderVolume
- OS::TripleO::Services::Kernel
- OS::TripleO::Services::Ntp
- OS::TripleO::Services::Timezone
- OS::TripleO::Services::Snmp
- OS::TripleO::Services:: TripleoPackages
- OS::TripleO::Services:: TripleoFirewall
- OS::TripleO::Services::SensuClient
- OS::TripleO::Services::FluentdClient
- OS::TripleO::Services::VipHosts

- name: ObjectStorage
ServicesDefault:
- OS::TripleO::Services::CACerts
- OS::TripleO::Services::Kernel
- OS::TripleO::Services::Ntp
- OS::TripleO::Services::SwiftStorage
- OS::TripleO::Services::SwiftRingBuilder
- OS::TripleO::Services::Snmp
- OS::TripleO::Services::Timezone
- OS::TripleO::Services:: TripleoPackages
- OS::TripleO::Services:: TripleoFirewall
- OS::TripleO::Services::SensuClient
- OS::TripleO::Services::FluentdClient
- OS::TripleO::Services::VipHosts

- name: CephStorage
ServicesDefault:
- OS::TripleO::Services::CACerts
- OS::TripleO::Services::CephOSD
- OS::TripleO::Services::Kernel
- OS::TripleO::Services::Ntp
- OS::TripleO::Services::Snmp
- OS::TripleO::Services::Timezone
- OS::TripleO::Services:: TripleoPackages
- OS::TripleO::Services:: TripleoFirewall
- OS::TripleO::Services::SensuClient
- OS::TripleO::Services::FluentdClient
- OS::TripleO::Services::VipHosts

- name: OsdCompute
CountDefault: 0
HostnameFormatDefault: '%stackname%-osd-compute-%index%'
ServicesDefault:
- OS::TripleO::Services::CephOSD
- OS::TripleO::Services::CACerts
- OS::TripleO::Services::CephClient
- OS::TripleO::Services::CephExternal
- OS::TripleO::Services::Timezone
- OS::TripleO::Services::Ntp
- OS::TripleO::Services::Snmp
- OS::TripleO::Services::NovaCompute
- OS::TripleO::Services::NovaLibvirt
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- OS::TripleO::Services::Kernel

- OS::TripleO::Services::ComputeNeutronCorePlugin
- OS::TripleO::Services::ComputeNeutronOvsAgent
- OS::TripleO::Services::ComputeCeilometerAgent

- OS::TripleO::Services::ComputeNeutronL3Agent

- OS::TripleO::Services::ComputeNeutronMetadataAgent
- OS::TripleO::Services:: TripleoPackages

- OS::TripleO::Services:: TripleoFirewall

- OS::TripleO::Services::NeutronSriovAgent

- OS::TripleO::Services::OpenDaylightOvs

- OS::TripleO::Services::SensuClient

- OS::TripleO::Services::FluentdClient

- OS::TripleO::Services::VipHosts

8.1.4 layout.yaml

resource_registry:

OS::TripleO::Controller::Ports::InternalApiPort:
lusr/share/openstack-tripleo-heat-templates/network/ports/internal_api_from_pool.yaml

OS::TripleO::Controller::Ports:: TenantPort: /usr/share/openstack-tripleo-heat-templates/network/ports/tenant_from_pool.yam|

OS::TripleO::Controller::Ports::StoragePort: /usr/share/openstack-tripleo-heat-templates/network/ports/storage_from_pool.yaml

OS::TripleO::Controller::Ports::StorageMgmtPort:
lusr/share/openstack-tripleo-heat-templates/network/ports/storage_mgmt_from_pool.yam|

OS::TripleO::OsdCompute::Ports::InternalApiPort:
lusr/share/openstack-tripleo-heat-templates/network/ports/internal_api_from_pool.yaml|
OS::TripleO::OsdCompute::Ports::TenantPort: /usr/share/openstack-tripleo-heat-templates/network/ports/tenant_from_pool.yaml
OS::TripleO::0sdCompute::Ports::StoragePort:
lusr/share/openstack-tripleo-heat-templates/network/ports/storage_from_pool.yaml
OS::TripleO::0OsdCompute::Ports::StorageMgmtPort:
lusr/share/openstack-tripleo-heat-templates/network/ports/storage_mgmt_from_pool.yaml|

parameter_defaults:
NtpServer: X.X.X.X

ControllerCount: 3
ComputeCount: 0
CephStorageCount: 0
OsdComputeCount: 3

ControllerSchedulerHints:
‘capabilities:node’: ‘controller-%index%'
NovaComputeSchedulerHints:
‘capabilities:node": 'compute-%index%'
CephStorageSchedulerHints:
‘capabilities:node': 'ceph-storage-%index%'
OsdComputeSchedulerHints:
‘capabilities:node": 'osd-compute-%index%’

ControllerIPs:
internal_api:
-172.16.0.10
-172.16.0.11
-172.16.0.12
tenant:
-172.17.0.10
-172.17.0.11
-172.17.0.12
storage:
-172.18.0.10
-172.18.0.11
-172.18.0.12
storage_mgmt:
-172.19.0.10
-172.19.0.11
-172.19.0.12

OsdComputelPs:
internal_api:
-172.16.0.20
-172.16.0.21
-172.16.0.22
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-172.16.0.23
-172.16.0.24
-172.16.0.25
-172.16.0.26
-172.16.0.27
tenant:
-172.17.0.20
-172.17.0.21
-172.17.0.22
-172.17.0.23
-172.17.0.24
-172.17.0.25
-172.17.0.26
-172.17.0.27
storage:
-172.18.0.20
-172.18.0.21
-172.18.0.22
-172.18.0.23
-172.18.0.24
-172.18.0.25
-172.18.0.26
-172.18.0.27
storage_mgmt:
-172.19.0.20
-172.19.0.21
-172.19.0.22
-172.19.0.23
-172.19.0.24
-172.19.0.25
-172.19.0.26
-172.19.0.27

TimeZone: 'Japan'

8.1.5 network.yaml

resource_registry:
OS::TripleO::0OsdCompute::Net::SoftwareConfig: /home/stack/custom-templates/nic-configs/compute-nics.yaml
OS::TripleO::Controller::Net::SoftwareConfig: /home/stack/custom-templates/nic-configs/controller-nics.yaml

parameter_defaults:
NeutronBridgeMappings: 'datacentre:br-ex,tenant:br-tenant'
NeutronNetworkType: 'vxlan'
NeutronTunnelType: 'vxlan'
NeutronExternalNetworkBridge: "™

# Internal API used for private OpenStack Traffic

InternalApiNetCidr: 172.16.0.0/24

InternalApiAllocationPools: [{'start": '172.16.0.100", 'end": '172.16.0.200'}]
InternalApiVirtualFixedIPs: [{'ip_address':'172.16.0.9'}]
RedisVirtualFixedIPs: [{'ip_address':'172.16.0.8'}]
InternalApiNetworkVlanID: 201

# Tenant Network Traffic - will be used for VXLAN over VLAN
TenantNetCidr: 172.17.0.0/24

TenantAllocationPools: [{'start": '172.17.0.100', 'end": '172.17.0.200'}]
TenantNetworkVlanID: 204

# Public Storage Access - e.g. Nova/Glance <--> Ceph
StorageNetCidr: 172.18.0.0/24

StorageAllocationPools: [{'start": '172.18.0.100', 'end": '172.18.0.200'}]
StorageVirtualFixedIPs: [{'ip_address':'172.18.0.9'}]
StorageNetworkVlanID: 202

# Private Storage Access - i.e. Ceph background cluster/replication
StorageMgmtNetCidr: 172.19.0.0/24

StorageMgmtAllocationPools: [{'start: '172.19.0.100', 'end": '172.19.0.200'}]
StorageMgmtVirtualFixedIPs: [{iip_address:'172.19.0.9'}]
StorageMgmtNetworkVlanID: 203

# External Networking Access - Public API Access
ExternalNetCidr: 10.3.44.0/24
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# Leave room for floating IPs in the External allocation pool (if required)
ExternalAllocationPools: [{'start": '10.3.44.128', 'end": '10.3.44.191'}]
PublicVirtualFixedIPs: [{ip_address":'10.3.44.127'}]

# Set to the router gateway on the external network
ExternallnterfaceDefaultRoute: 10.3.44.254

# Gateway router for the provisioning network (or Undercloud IP)
ControlPlaneDefaultRoute: 192.0.2.1

# The IP address of the EC2 metadata server. Generally the IP of the Undercloud
EC2Metadatalp: 192.0.2.1

# Define the DNS servers (maximum 2) for the Overcloud nodes

DnsServers: ['10.1.3.1","10.1.3.2"]

8.1.6 ceph.yaml

resource_registry:
OS::TripleO::NodeUserData: /home/stack/custom-templates/first-boot-template.yaml
OS::TripleO::NodeExtraConfigPost: /home/stack/custom-templates/post-deploy-template.yaml

parameter_defaults:

ExtraConfig:
ceph::profile::params::osd_pool_default_pg_num: 256
ceph::profile::params::osd_pool_default_pgp_num: 256
ceph::profile::params::osd_pool_default_size: 3
ceph::profile::params::osd_pool_default_min_size: 2
ceph::profile::params::osd_recovery_max_active: 3
ceph::profile::params::osd_max_backfills: 1
ceph::profile::params::osd_recovery_op_priority: 2

OsdComputeExtraConfig:
ceph::profile::params::osd_journal_size: 81920
ceph::profile::params::osds:

‘Idev/sdc’:

journal: '/dev/sdb’
‘/dev/sdd":

journal: '/dev/sdb'’
'Idev/sde":

journal: ‘/dev/sdb’

8.1.7 first-boot-template.yaml

heat_template_version: 2014-10-16

description: >
Wipe and convert all disks to GPT (except the disk containing the root file system)

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

wipe_disk:
type: OS::Heat::SoftwareConfig
properties:
config: {get_file: wipe-disk.sh}

outputs:
OS::stack_id:
value: {get_resource: userdata}

8.1.8 wipe-disk.sh

#!/usr/bin/env bash
if [[ "hostname™ = *"ceph™ ]] || [ "hostname’ = *"osd-compute"* ]]
then

- 3b —




OpenStack \1/)\—=>2\— RA VIS (HCI)DIRA > FNEAFI—DVBRER

echo "Number of disks detected: $(Isblk -no NAME, TYPE,MOUNTPOINT | grep "disk" | awk {print $1}' | wc -I)"
for DEVICE in ‘Isblk -no NAME, TYPE,MOUNTPOINT | grep "disk" | awk ‘{print $1}"
do
ROOTFOUND=0
echo "Checking /dev/$DEVICE..."
echo "Number of partitions on /dev/$DEVICE: $(expr $(Isblk -n /dev/$DEVICE | awk ‘{print $7}' | wc -I) - 1)"
for MOUNTS in “Isblk -n /dev/$DEVICE | awk '{print $7}"
do
if [ "SMOUNTS" = "/" ]
then
ROOTFOUND=1
fi
done
if [ SROOTFOUND =0 |
then
echo "Root not found in /dev/${DEVICE}"
echo "Wiping disk /dev/${DEVICE}"
sgdisk -Z /dev/${DEVICE}
sgdisk -g /dev/${DEVICE}
else
echo "Root found in /dev/${DEVICE}"
fi
done
fi

8.1.9 post-deploy-template.yaml

heat_template_version: 2014-10-16

parameters:
servers:
type: json

resources:

ExtraConfig:
type: OS::Heat::SoftwareConfig
properties:
group: script
inputs:
- name: OSD_NUMA_INTERFACE
config: {get_file: numa-systemd-osd.sh}

ExtraDeployments:

type: OS::Heat::SoftwareDeployments

properties:
servers: {get_param: servers}
config: {get_resource: ExtraConfig}
input_values:

OSD_NUMA_INTERFACE: 'p1p1'

actions: [CREATE]

8.1.10 numa-systemd-osd.sh

#!/usr/bin/env bash
if [[ “hostname™ = *"ceph"* ]] || [[ "hostname™ = *"osd-compute"* ]]; then

# Verify the passed network interface exists

if [ ! $(ip add show $OSD_NUMA_INTERFACE) ]]; then
exit 1

fi

# If NUMA related packages are missing, then install them
# If packages are baked into image, no install attempted
for PKG in numactl hwloc; do
if [[! $(rpm -q $PKG) ]]; then
yum install -y $PKG
if [[! $? ]]; then
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fi
}

echo "Unable to install $PKG with yum"
exit 1

fi
done

# Find the NUMA socket of the $OSD_NUMA_INTERFACE
declare -A NUMASOCKET
while read TYPE SOCKET_NUM NIC ; do
if [[ "$TYPE" == "NUMANode" ]]; then
NUMASOCKET=$(echo $SOCKET_NUM | sed s/L//g);
fi
if [[ "$NIC" == "$OSD_NUMA_INTERFACE" ]]; then
# because $NIC is the $OSD_NUMA_INTERFACE,
# the NUMASOCKET has been set correctly above
break # so stop looking
fi
done < <(Istopo-no-graphics | tr -d [:punct:] | egrep "NUMANode|$OSD_NUMA_INTERFACE")

if [ -z $SNUMASOCKET ]]; then
echo "No NUMAnode found for $OSD_NUMA_INTERFACE. Exiting."
exit 1

fi

UNIT="/usr/lib/systemd/system/ceph-osd@.service'
# Preserve the original ceph-osd start command
CMD=$(crudini --get $UNIT Service ExecStart)

if [[ $(echo $CMD | grep numactl) ]]; then
echo "numactl already in $UNIT. No changes required."
exit 0

fi

# NUMA control options to append in front of $CMD
NUMA="/usr/bin/numactl -N $NUMASOCKET --preferred=$NUMASOCKET"

# Update the unit file to start with numactl
# TODO: why doesn't a copy of SUNIT in /etc/systemd/system work with numact|?
crudini --verbose --set $UNIT Service ExecStart "SNUMA $CMD"

# Reload so updated file is used
systemctl daemon-reload

# Restart OSDs with NUMA policy (print results for log)
OSD_IDS=$%(Is /var/lib/ceph/osd | awk 'BEGIN { FS ="-"}; { print $2 })
for OSD_ID in $O0SD_IDS; do
echo -e "¥nStatus of OSD $OSD_ID before unit file update¥n”
systemctl status ceph-osd@$0SD_ID
echo -e "¥nRestarting OSD $0SD_ID..."
systemctl restart ceph-osd@$0OSD_ID
echo -e "¥nStatus of OSD $OSD_ID after unit file update¥n"
systemctl status ceph-osd@$0SD_ID
done

2>&1 > [root/post_deploy_heat_output.txt

8.1.11 compute.yaml

parameter_defaults:

ExtraConfig:
nova::compute::reserved_host_memory: 20000
nova::cpu_allocation_ratio: 0.875
nova::block_device_allocate_retries: 90
nova::block_device_allocate_retries_interval: 10

8.1.12 nic-configs/controller-nics.yaml

heat_template_version: 2015-04-30
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description: >
Software Config to drive os-net-config to configure VLANS for the
controller 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

InternalApilpSubnet:
default: "
description: IP address/subnet on the internal API 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

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

TenantNetworkVlanID:
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

ControlPlaneDefaultRoute: # Override this via parameter_defaults
description: The default route of the control plane network.
type: string

ExternallnterfaceDefaultRoute:
default: '10.0.0.1'
description: default route for 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

ControlPlaneSubnetCidr: # Override this via parameter_defaults
default: ‘24
description: The subnet CIDR of the control plane 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
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EC2Metadatalp: # Override this via parameter_defaults
description: The IP address of the EC2 metadata server.
type: string

resources:
OsNetConfiglmpl:
type: OS::Heat::StructuredConfig
properties:
group: os-apply-config
config:
0s_net_config:
network_config:
type: interface
name: nicl
use_dhcp: false
dns_servers: {get_param: DnsServers}
addresses:
ip_netmask:
list_join:
o
- - {get_param: ControlPlanelp}
- {get_param: ControlPlaneSubnetCidr}
routes:
ip_netmask: 169.254.169.254/32
next_hop: {get_param: EC2Metadatalp}

type: ovs_bridge
# Assuming you want to keep br-ex as external bridge name
name: {get_input: bridge_name}
use_dhcp: false
addresses:
ip_netmask: {get_param: ExternallpSubnet}
routes:
ip_netmask: 0.0.0.0/0
next_hop: {get_param: ExternallnterfaceDefaultRoute}
members:
type: interface
name: p2p4
# force the MAC address of the bridge to this interface
primary: true

type: interface
name: nic3
use_dhcp: false
mtu: 9000

type: vlan

device: nic3

mtu: 9000

use_dhcp: false

vlan_id: {get_param: StorageMgmtNetworkVlanID}
addresses:

ip_netmask: {get_param: StorageMgmtipSubnet}

type: vlan

device: nic3

mtu: 9000

use_dhcp: false

vlan_id: {get_param: StorageNetworkVlanID}
addresses:

ip_netmask: {get_param: StoragelpSubnet}

# VLAN for VXLAN tenant networking
type: ovs_bridge

name: br-tenant

mtu: 9000

use_dhcp: false

members:
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type: interface

name: nic4

mtu: 9000

use_dhcp: false

# force the MAC address of the bridge to this interface
primary: true

type: vlan

mtu: 9000

vlan_id: {get_param: TenantNetworkVlanID}
addresses:

ip_netmask: {get_param: TenantlpSubnet}

type: interface
name: nic2
use_dhcp: false
addresses:

ip_netmask: {get_param: InternalApilpSubnet}

# Unused Interface
type: interface
name: p2pl
use_dhcp: false
defroute: false

# Unused Interface
type: interface
name: p2p2
use_dhcp: false
defroute: false

# Unused Interface
type: interface
name: p2p3
use_dhcp: false
defroute: false

outputs:
OS::stack_id:
description: The OsNetConfigimpl resource.
value: {get_resource: OsNetConfigimpl}

8.1.13 nic-configs/compute-nics.yaml

heat_template_version: 2015-04-30

description: >
Software Config to drive os-net-config to configure VLANSs for the
compute 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

InternalApilpSubnet:
default: "
description: IP address/subnet on the internal API network
type: string

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

StorageMgmtipSubnet:
default: "
description: IP address/subnet on the storage mgmt network
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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

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

TenantNetworkVlanID:
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
description: The IP address of the EC2 metadata server.
type: string

resources:
OsNetConfigimpl:
type: OS::Heat::StructuredConfig
properties:
group: os-apply-config
config:
0s_net_config:
network_config:

type: interface

name: eml

use_dhcp: false

dns_servers: {get_param: DnsServers}

addresses:
ip_netmask:

list_join:
-
- - {get_param: ControlPlanelp}
- {get_param: ControlPlaneSubnetCidr}

routes:
ip_netmask: 169.254.169.254/32
next_hop: {get_param: EC2Metadatalp}
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default: true
next_hop: {get_param: ControlPlaneDefaultRoute}

type: interface
name: plpl
use_dhcp: false
mtu: 9000

type: vlan

device: plpl

mtu: 9000

use_dhcp: false

vlan_id: {get_param: StorageMgmtNetworkVlanID}
addresses:

ip_netmask: {get_param: StorageMgmtipSubnet}

type: vlan

device: plpl

mtu: 9000

use_dhcp: false

vlan_id: {get_param: StorageNetworkVlanID}
addresses:

ip_netmask: {get_param: StoragelpSubnet}

# VLAN for VXLAN tenant networking
type: ovs_bridge
name: br-tenant
mtu: 9000
use_dhcp: false
members:
type: interface
name: plp2
mtu: 9000
use_dhcp: false
# force the MAC address of the bridge to this interface
primary: true

type: vlan

mtu: 9000

vlan_id: {get_param: TenantNetworkVlanID}
addresses:

ip_netmask: {get_param: TenantlpSubnet}

type: interface
name: em2
use_dhcp: false
addresses:

ip_netmask: {get_param: InternalApilpSubnet}

outputs:
OS::stack_id:
description: The OsNetConfigimpl resource.
value: {get_resource: OsNetConfigimpl}

D=
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