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wmio| [vmi3] [vmie wmit] [vmia] [vmi7 vmiz| [vmis| [vmis - Ceph RBDCBlock Devicec LTV Ik
— . -~ —_—
VM1 VM4 VM7 VM2 VM5 VM8 VM3 VM6 VM9 - RHEL 72J:'h‘ flo_217€4JZI\ }l/
. [~ LY
- Floating IPZEIY T
:;:: : - - fiolZ& BiopsiERIE e :7::::::3’ - DireCtor Server?ﬁ\%/ \XU_F I/ZSSH—G~
- @ 0 - = =
1 I l l l l T I I fiozx RITRIREIZER TE
: - OSD S 1 OSD S 2 OSD S 3 : 105D Server(Svr)
erver erver erver 2N 3 . =
%pe:Stﬁwk [ OSD Disk (HDD) || |[_OSD Disk (HDD) | | |[ OSD Disk (HDD) | - 68 iR, MEDisk{L k(LT &L, _
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Direct /[ OSD Disk (HDD) | § '|_OSD Disk (HDD) || [ OSD Disk (HDD) | §
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ssh (user@instance IP) fio -rw=[read/write] -size=1G -ioengine=libaio -iodepth=4 -invalidate=1 -direct=1 -
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lecho “##FR_1G_${j IKE_iob%i{k! _parad_looph{iles"
ksh cloud-user@${ct} fio -re=randread -size=1G -icengine=libaio -iodepth=4 -invalidate=1 -direct=1 -name=test.bin -runtime=${t} -bs=8{j}k -numjobs=${k} -zroup_res
E_iobf{kl parad_loopBlil ${cil. log” & ssh cloud-user®${c2} fio -re=randread -=iz==1G -icenzine=|ibaio -iodepth=4 -imvalidate=1 -direct=1 -name=test.bin -runtj
-group_reporting > CRe0SDE ROIG LI IKE job$ik] parad loopdlil $lc?l.lo2” & =sh zloud-user@3{cd) fio -re=randread -=ize=1G -ioengine=|ibaio -iodepth=d -i
-runté?eﬁ{t} -b==3{j 1k -rumjcbz=f{k] -group_reporting > "Re0SDE_R_IG_S{IIKE Jonfik] parad loopdlil $lcal.log”
Eleep $iszls

“Re0sDE_R_1G_${j K
=${i He -numj obs=F{k}
ect=1 -name=test.bin

Bl tKE _jobd{k}_parad_looph{i}ee"
o - = randread -gize=1G -icengine=libaio -iodepth=4 -inwvalidatg

ks est.bin -runtine=3{t} -bs=${jlk = > “Re0SDE_R_1G_${ilK

E_jcbfi® c=" & ssh cloud-uzerB${c?! fio -re=randread -ziz==1G =4 -invalidate=1 -directs bs=${jlk -numjobs=F{k}
-group_repd o bf ] parad_loopdlil_$icel. log” & ssh d -zize=1G -iocenzing direct=1 -name=test. bln
-runt ine=${t ] =6 set ing > “RelSDR_R_1G_$1i HE_ionj | oud-use zire=|ibaia__ladeath
Firvalidate=1 -dire 2L He -numjobs=${k} -zr b}

-size=10i -icengine=]ibg a=test.bin -p

zzh cloud-user@f{cB} fio -
B_icb${k] parad_loopflil ${celt
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-invalidate=1 -direct=1 -pams=tse E ~
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rect=1 -name=test.bin -runtime=${t} -bs=%{jH: -rumjg ST -rw=randread
nzine=libaio -iodepth=4 -irmvalidate=1 -direct=1 - = > “Rel iF Slctdl log” & s=h
ker@${cls} fio -rw=randread -size=1G -ioenzine=|if
Para??_loopd il _${c16}. log” & ssh cloud-user@${

e=1 -dird
70 -si2e=1G - ideng date=1 -direct=1 ba=${jtk -rumjobs=}{k} -zroup
| reporting » “ReDSDE_R_1G_${jIKB_job3{k!_paraz’ b “ & =zh cloud-use ize=1G -ioengine=| ibd 1 -direct=1 -name=test.bin -ru
nt ime=3{t} -b==3${itk -numjobs=${k} -group_repg "Re0SDE R 1G ${J}HB_Job${k}J:ar b =sh cloud-user@${c18} -icenzine=libaio -iodepth=4 -
imvalidate=1 -direct=1 -name=test.bin -runtine=${t} -bs=3{jlk -rumjobs=${k} -zroLp_rep BB _job${k] para??_loopdli IS loud-userB3{c19} fio -re=randre
bd -size=IG -iocenzine=libaio -iodepth=4 -invalidate=! -direct=1 -name=test.bin -runt ime jobz=f{k} -group_reporting > “RelSB obfi{k]_para2?_loopdlil ${c1al. 1o
k" & ash cloud-user@8${c20} fio -re=randread -zize=1G -ioenzine=libaio - iodepth=4 - inval “rame=test.bin -runtime=§{t} -bs=3{ilk -group_report ing > "Re0ZDE_R_IG
|10 HRE_jobd ik} _para??_loopdlit_${c20}. log” & ssh cloud-user@${c?1} fio -rw=randread -=i libaio -iodepth=4 -irvalidate=1 -direct=1 - bin -runtime=§{t} -bs=§{jHk -num
jobs=${k} -zroup_reporting > “Re0ZDE_R_1G_${iIKE_jobf{k] _para2?_loop${il _${c21}.loz" & =d fE{c22} fio -rw=randread -=ize=1G -icenzine=|ibais pdepth=4 -invalidate=1 -direct=1 -n
kme=test.bin -runtine=${t} -bs=3{ilk -numiobs=${k} -zroup_reporting » "Re0S0E_R_1G_$1i1KE 227 _loopdlil_Blc22l. loz” & ssh cloud-user@®3{c23} fi¥-rw=randread -size=1G -icenzine=lib
hio -iodepth=4 -invalidate=1 -direct=1 -name=test.bin -runtime=${t} -b==${j}k -nomjob==%{ reporting > "RelSDE_RIG_S{0IEE jobdilkl para?? loopflil ${c28) log” & =sh cloud-user@f{c24
I fio -rw=randread -zize=1G -icengine=|ibaio -iodepth=4 -invalidate=1 -direct=1 -rane=test) rt ine=5{t} -ba=3{i 1k -rumjobs=${k] -zroup_reporting > “Re0SDE ROIG_BLIMEE jobEik) para?? lao
bedlil $lc24}. log” & ssh cloud-userB3{c25} fio -rw=randread -size=1G - ioengine=libaio -iodeh A -imwalidate=1 -direct=1 -name=test.bin -runtime=${t} -bs=${jlk -rumjob==3{k] -zroup_reportin
k> “RelSDE_R_1G_S{iHE_iobfik!_para?? _loopdlil ${c?61. loz” & ssh cloud-user@8{c?R} fio -re=\rdread -size=1G -ioengine=|ibaio -iodepth=4 -irwalidate=1 -direct=1 -name=test.bin -runt ine=k{t
b o-be=3{i e -rumjobs=§{k} -zroup_reporting > “Re0ZDE_R_1G_${i1KE_jobBlkl_para2? loopdlil BlcfEl. log” & ssh cloud-user®${c2?} fio -re=randresd -=size=1G -icengine=libaio -iodepth=4 -invalidat
=1 -dér{’e?.:l -rame=test.bin -runtime=${t} -be=${i M -numjobs=3{k} -zroup_reporting » “Re0SDE_R_1G_${iMKE jobd ikl para2? loopd{il ${c27l. log”
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3.4 T —FEK

20,160MDfioT—2 M BIOPS, BWZHHIH => VM 5IEITRDO D Z 250
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WhitePaper®180LL E DI 5T,
BlockSize(BS). VM#8. OSD Svri &R m THR¥ZL TITERBALE T,

A | B e | o | E [ F | e | ®w | 1 | 9 K H
1 |o—F# - - | *|be ~ pb#y |~ SN - liopstP B - WHE A - v iops$EF v | bwERFD -

2 0sD3 R 1G 4KB iobt carat 3308 32798 3,309 32,798

3 0SD3 R 1G AKB bt cara? 3009 30999 8,086 101 882

4 0503 R 1G 4kB ki parad 2805 258440 11 980 205840

5 0SD3 R 1G 4KB bt parad 1944 28046 24205 1418512

6 0SD3 R 1G 4KB bt para27 1079 26751 67,652 6,223472

7 0sp3 R 1G AKB iobd carai 4880 89201 4880 89 201

8 0sD3 R 1G AKB b4 — M64 65234 16,495 294 030

9 0SD3 R 1G AKB jobd — 3301 83275 92413 577 475

10 0SD3 R 1G 4KB b4 parad 1443 78766 42596 3,062,667

11 0SD3 R 1G 4KB iobd para27 586 71329 121194 11,762,322

12 0SD3 R 1G AKB ok carsi 5666 144323 5666 144323

13 |OS03 R 1G 4B k3 para? 3955 138380 202086 500911

14 0SD3 R 1G AKB jokB rara 3352 130625 26960 900,435

15 0SD3 R 1G 4KB ke parad 1288 123735 71,398 4571412

16 0SD2 R 1G AKB ok cara27 557 110660 215919 17,812,896

17 0SD3 R 1G AKB b1 6 carsi 8735 240806 8735 240,806

18 0SD3 R 1G AKB inb1 6 — 5000 224640 33 961 811 584 Open
19 0SD3 R 1G AKB iob1 6 para3 3962 229206 51,929 1,465,848 %ﬁ%ﬁ%ard
20 0SD3 R 1G 4KB iob16 parsd 1649 205309 160,891 6,819,710 eaociation
21 0SD3 R 1G KB SH 6 caral 7 556 178178 494 491 29 711 297




3.5 BStEMEFOE=E(Write : VM1,27)

IOPS_W : job16 (io/s) 1ops_w :Jvm27] job16 (io/s) *|OPS
1,600 1,600 v VM1E H#
1,400 1,400 128KBRFI ., 4KBRF D
1,200 1,200 e A
1,000 m0OSD3 ) m0OSD3 0'61':' 0) li AE
800 B 0SD4 B 0SD4
600 = 0SD5 wosps | V' V|V|27'S‘H%
400 = 0SD6 = 0SD6 128KBHFI ., 4KBRF D
200 0.5{ED 4 EE
0
4K 16KB 32KB 64KB 128KB 4K 16KB 32KB 64KB 128KB
Throughput_W : job16 (KB/s) Throughput_W : job16 (KB/s) . Th rough pUt
120,000 120,000 v VM1 'é.‘ E#
100,000 100,000 128KBRFI ., 4KBRFD
80,000 wosD3 | 80,000 ®0SD3 25 ﬁ% D 'I’:'IE ﬁlé
60,000 B 0OSD4 60,000 B OSD4
40,000 mOSDS 000 wosps | Y VM27E
' =006 | = 056 128KBRF (. 4KBEFD
00 2089 1745 DB
Open
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AKB 16KB 372KB 64KB 128KB 4KB 16KB 32KB 64KB 128KB Cloud
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3.6 BSiENMEDOtER(Read : VM1,27)

' 35,000

IOPS_R :}VM1] job16 (io/s)

IOPS_R :f[VM27L job16 (io/s)

600,000
(HEX
30,000 500.000
25,000
mosp3 | 400,000 m0SD3
20,000
B 0OSD4 300,000 B 0OSD4
15,000 = 0SD5 = 0SD5
200,000
10,000 m 0SD6 m 0SD6
5,000 100,000
0 0
4KB 16KB 32KB 64KB 128KB 4KB 16KB 32KB 64KB 128KB
Throughput_R : job16 (KB/s) Throughput_R :}VM27} job16 (KB/s)
ll:soo:ooo " 30,000,000
1,600,000
25,000,000
1,400,000 ’
1,200,000 20,000,000 = 0SD3
1,000,000
15,000,000 B 0SD4
800,000
= 0SD5
600,000 10,000,000
= 0SD6
400,000
5,000,000
200,000

0

4KB 16KB

32KB 64KB 128KB

0

4KB 16KB

32KB 64KB 128KB

*|OPS

v VM1E B
128KBRFIX . 4KBEFD
0.4Z D MHRE
(OSD3 & FFIEIELY)

v VM27E B
128KBRFIX . 4KBEFD
0.3{ED 4 EE

*Throughput

v VM1E B
128KBRF (. 4KBEFD
2.7 DEHE
(FxKI%64KBHE)

v VM27E B
BSIZ kU PERE R D5 S
pen
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3.7 VMZUEmeEoEmE (Write : BS 4KB,128KB)

1ops_w : 0sD6. [4k8] (io/s)

IOPS_W : 0SD6. 1128KBl (io/s)

vM1

VM3 VM9 VM27

VM1

VM3 VM9 VM27

2,000 2,000
1,800 1,800
1,600 1,600
1,400 ) 1,400 .
1,200 job1l 1,200 M jobl
1,000 Hjob4 1,000 Hjob4
800 i job8 800 i job8
600 @job16 600 @job16
400 400
200 200
0 0
VM1 VM3 VM9 VmM27 VM1 VM3 VM9 VmM27
Throughput_W : osoes (KB/s) Throughput W : 0sD6. [128KB | (k8/s)
pr— ( 1 x J130,000
_7'000 ( L d 160,000 L Sy,
140,000
mjob1 | 120000 @job1
Hjob4 100,000 Hjoba
" 80,000
i job8 Mjob8
60,000
Hjob16 40,000 M job16
20,000

“|OPS

v 4KBEF
VM27E (L. VM1EBE®D
0.7 D MERE

v 128KBREF
VM27E B, VM1BEED
0.5{E D14 &E

(£ 1Zjob1B5ERL)

*Throughput

v 4KBEF
VM27E B, VM1BEFD
0.8 M MARE

v’ 128KBRF
VM27EBIE. VM1EE®D
0.6f=DEHE
Open
:H: | andaar
(3£1Zjob 5 R<) Q/ e
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3.8 VM&ZuEnerotEmE(Read : BS 4KB,128KB)

IOPS_R : OSD6. (io/s)

IOPS_R : 0SD6.J 128KB (io/s)

500,000 500,000
450,000 450,000
400,000 400,000
350,000 350,000
300,000 M jobl 300,000 M job1l
250,000 Hjob4 250,000 Hjob4
200,000 Mjobs 200,000 i job8
150,000 @job1s | 1°0.000 @job16
100,000 100,000
50,000 50,000

0 0

VM1 VM3 VM9 VM27

Throughput_R : 05D6. [4k8] (kB/s) Throughput_R : 0SD6, [128KB] (KB/s)
20,000,000 20,000,000
18,000,000 18,000,000
16,000,000 16,000,000
14,000,000 7~ 14,000,000
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3.9 OSD Svre&nmsaotEm(Write : BS 4KB,128KB)
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3.10 OSD Svr&niaoiEm(Read : BS 4KB,128KB)
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3.12 & XEREME

- SEDBIEETHEON=ET—2(ZEIT5H. X KI(E

# |18 B E Aiaa {E(io/s)
1 WritefFF 5 KIOPS OSD Svr:65 . Block Size:16KB. Job%§:4. VM:1 1,805
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4.1 Ceph Deploy(C &BCeph+0OpenStackiEiERIRE(1/4)

Ceph DeploylZ&%Ceph + OpenStackEE ML Y KE 1= L[l RE

B OpenStack+CephIRiEfEZE

1.Ceph DeployIRiE DK%

2.Ceph OSDIRIEDLS

3.Ceph Deploy TOSD. Monitor §% 7€
4.block volumefEfk. BB, ¥k
5.0penStack Controller2<%
6.0penStack ComputeD2<%
7.0penStack FlavordD Z&

8.0penStackDEAEEEEI7MILDER

. o
o
OpenStackiz &
OpenStack 8penStacl1< Ope nStacI2< 8pen8tacl§
Controller ompute Compute ompute
A VM | VM VM VM VM VM
PRy S R Ty SR T S
N /
a \ | \ )
OSD Server 1| | OSD Server 2| | |OSD Server 3
Ceph Deploy [ OSD Disk (HDD) || | |[ OSD Disk (HDD) | [ OSD Disk (HDD) |
3 |__OSD Disk (HDD) | |__OSD Disk (HDD) ] [ OSD Disk (HDD) |
Ceph Monitor OSD Disk (HDD) OSD Disk (HDD) 0SD Disk (HDD)
Journal (SSD) Journal (SSD) Journal (SSD)
1~3 0S (HDD raid1) 0S (HDD raid1) 0S (HDD raid1)
OS (HDD raid1) OS (HDD raid1) OS (HDD raid1) |
Ceph RIS
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4.1 Ceph Deploy(C KBCeph+OpenStackiEH#ERIRE(2/4)

@ ceph

Intro to Ceph
Installation (Quick)
= Preflight
= Storage Cluster Quick Start
= Block Device Quick Start
= Filesystem Quick Start
= Object Storage Quick Start
Installation (Manual)
Ceph Storage Cluster
Ceph Filesystem
Ceph Block Device
Ceph Object Gateway
API Documentation
Architecture
Development
Release Notes
Ceph Releases
Glossary
Index

QUICK SEARCH

Go

Enter search terms or a module, class or function name

STEP 2: STORAGE CLUSTER

Once you've completed your preflight checklist,
you should be able to begin deploying a Ceph
Storage Cluster.

« Storage Cluster Quick Start

o Create a Cluster

o Operating Your Cluster

o Expanding Your Cluster
» Adding an OSD
= Add a Metadata Server
» Add an RGW Instance
= Adding Monitors

o Storing/Retrieving Object Data

INSTALLATION (QUICK)

STEP 1: PREFLIGHT

A Ceph Client and a Ceph Node may require

some basic configuration work prior to deploying a
Ceph Storage Cluster. You can also avail yourself
of help by getting involved in the Ceph community.

« Preflight

o Ceph Deploy Setup
= Advanced Package Tool (APT)
» Red Hat Package Manager

(RPM)

o Ceph Node Setup
= Install NTP
= Install SSH Server
= Create a Ceph Deploy User
= Enable Password-less SSH
= Enable Networking On Bootup
» Ensure Connectivity
= Open Required Ports
= TTY
» SELinux
» Priorities/Preferences

o Summary

STEP 3: CEPH CLIENT(S)

Most Ceph users don't store objects directly in the
Ceph Storage Cluster. They typically use at least

one of Ceph Block Devices, the Ceph Filesystem,
and Ceph Object Storage.

« Block Device Quick Start
o Install Ceph
o Configure a Block Device
« Filesystem Quick Start
o Prerequisites
o Create a Filesystem
o Create a Secret File
o Kernel Driver
o Filesystem in User Space (FUSE)
o Additional Information
« Object Storage Quick Start
o Installing Ceph Object Gateway
o Creating the Ceph Object Gateway
Instance
o Configuring the Ceph Object
Gateway Instance

CePh*ﬁ$':1ﬁﬁf:j 2K (docs.ceph.com/docs/ & U ki)

sudo subscription-manager repos --enable=rhel-7-server-extras-rpms
sudo yum install -y yum-utils && sudo yum-config-manager --add-repo
https://dl.fedoraproject.org/pub/epel/7/x86_64/ && sudo yum install --
nogpgcheck -y epel-release && sudo rpm --import /etc/pki/rpm-gpg/RPM-
GPG-KEY-EPEL-7 && sudo rm /etc/yum.repos.d/dl.fedoraproject.org*
sudo vim /etc/yum.repos.d/ceph.repo

sudo yum update && sudo yum install ceph-deploy

sudo yum install ntp ntpdate ntp-doc

ssh user@ceph-server

sudo useradd -d /home/{username} -m {username}

sudo passwd {username}

echo "{username} ALL = (root) NOPASSWD:ALL" | sudo tee
/etc/sudoers.d/{username}

sudo chmod 0440 /etc/sudoers.d/{username}

ssh-keygen

ssh-copy-id {username}@nodel

sudo firewall-cmd --zone=public --add-port=6789/tcp —permanent

sudo iptables -A INPUT -i {iface} -p tcp -s {ip-address}/{netmask} --dport
6789 -j ACCEPT

sudo setenforce 0

mkdir my-cluster

cd my-clusterceph-deploy purgedata {ceph-node} [{ceph-node}]
ceph-deploy forgetkeys

ceph-deploy purge {ceph-node} [{ceph-node}]

ceph-deploy new {initial-monitor-node(s)} ceph-deploy new nodel

ceph-deploy install {ceph-node}[{ceph-node} ...]
ceph-deploy install admin-node nodel node2 node3
ceph-deploy mon create-initial

ceph-deploy osd prepare {ceph-node}:/path/to/directory
ceph-deploy osd activate {ceph-node}:/path/to/directory
ceph-deploy admin {admin-node} {ceph-node}

sudo chmod +r /etc/ceph/ceph.client.admin.keyring
ceph health

ceph-deploy osd prepare {ceph-node}:/path/to/directory
ceph-deploy osd activate osdserverl:/dev/sdbl:/dev/ssd1
ceph —w

ceph-deploy mon add {ceph-node}

ceph quorum_status --format json-pretty

rbd create foo --size 4096 [-m {mon-IP}] [-k
Ipath/to/ceph.client.admin.keyring]

sudo rbd map foo --name client.admin [-m {mon-1P}] [-k
Ipath/to/ceph.client.admin.keyring]

sudo mkfs.ext4 -mO /dev/rbd/rbd/foo

sudo mkdir /mnt/ceph-block-device

sudo mount /dev/rbd/rbd/foo /mnt/ceph-block-device

cd /mnt/ceph-block-device

Al iEOpenStackiBEN L ELR LIZ, EERTEIVE..,
TR ZBEFTHELNOT VLIS,

FEVMIKAOTHLD) AN\ M EH !
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4.1 Ceph Deploy(C kB Ceph+0OpenStackiE#RIEE(3/4)

B =[R2 =B —14
EFLWVaTUR

OS Disk L /dev/sda

OSD Disk ¥& Rk

s

ceph-deploy osd activate
\osdserverl:/dev/sdc:/devisdbl

MhEZT-a< Uk
ceph-deploy osd activate
\osdserverl:/dev/sdc:/dev/sdb

/dev/sdbl CD

Journal
g /dev/sdb )( /dev/sdb2

\§

/dev/sdb3 )

/dev/sdc

OSD Disk L /dev/sdd

/dev/sde

1
|
|
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4.1 Ceph Deploy(C &BCeph+OpenStackiEiERIzE(4/4)

BET D1 ABoROLSBHOLTID
RHEL-OSP Director® K3 EEY— LN

HRELENZEFRALELD !

‘DirectorD B T &L TServerZ & &%

-Server| 21X E|Z {1+ 5 . Networki% iE
!

& 5E Z-Director Server|ZE#Y.

BT TEL,
- BMELTIESETHEE
R TEEZ Wﬁbfﬁﬁﬁ

BRENDE, ﬁ& L TRAET]

Rk

T4 REBIE D &S57%5Scrap & BuildRE

Director
Server

OpenStackIz 1

OpenStack Computel

OpenStack Compute?2

'vmo| |vivez| |vies|

'vmeo| [vives| | vmes|

OpenStack Compute3

vmet| vives| |vner|

‘VMlO‘ ‘VMl3‘ ‘VI\/IlG‘

‘VMll‘ ‘VMM‘ ‘VI\/I17‘

‘VMlZ‘ ‘VM].S‘ ‘VNI].B‘

v | | vme | | vwr |

v | | v | | v |

vme | | v | | v |

)
‘ ™
\ \
OpenStack OSD Server 1 OSD Server 2/ | OSD Server 3
penstac [ 0SD Disk (HDD) ]| | |[_OSD Disk (HDD) | [ 0SD Disk (HDD) |
Controller [ OSD Disk (HDD) | [ OSD Disk (HDD) | [ OSD Disk (HDD) |
% OSD Disk (HDD) OSD Disk (HDD) 0SD Disk (HDD)
Ceph Monitor Journal (SSD) Journal (SSD) Journal (SSD)
1~3 OS (HDD raid1) OS (HDD raidl) 0S (HDD raid1)
| = OS (HDD raid1) OS (HDD raidl) 0S (HDD raid1)
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4.2 Diskigi R 72 W\ EAIEFER N/ S DL KR (2/2
>0SD Server| Z{E>TADisk A XDREELZO M E ?

600GB

—

(1

BEOLVDSTE?

@ —>0SD Server@OSD(HDD)® H1[Z300GB&£600GBHY;EFE

B2 E5600GBIC#Hi— L= TEEYDMEREAELER
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600GB

(1

@ G i [ |
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600GB [ OSD Disk (HDD)
{l 0SD Disk (HDD)
OSD Disk (HDD)

ceph-deploya <>k 42ceph-diska~< >/ FIZ &k ADiskiBINEF.
FBEMNLZWGEIEDiskH A XIZIH CTzweight N B EIER ESN D,

OSD Server OSD Server
| OSDDisk(HDD) ||| [ OSDDisk (HDD) |
| OsDDisk (HDD) ||| | OSD Disk (HDD) |
0SD Disk (HDD) 0SD Disk (HDD)
Journal (S5D) Journal (S8D)
0S5 (HDD raid1) 05 (HDD raidl)
0S5 (HDD raid1) 05 (HDD raid1)
OSD Server OSD Server
| OSDDisk(HDD) ||| [ OSDDisk (HDD) |
0SD Disk (HDD) ||| [ OSD Disk (HDD) K
0SD Disk (HDD) 0SD Disk (HDD)
Journal (SSD) Journal (SSD)
0§ (HDD raid1) 0§ (HDD raidl)
0S5 (HDD raid1) 0S5 (HDD raidl)
OSD Server OSD Server
||| [ OSD Disk (HDD) |
||| [ OSD Disk (HDD) |
0SD Disk (HDD)
Journal (8SD) Journal (58D)
0S5 (HDD raid1) 0S5 (HDD raidl)
0OS (HDD raid1) 0S8 (HDD raid1)
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4.3 HDDAVMR U\ WrritelREHEL A U o 1 U \DRIZE(1/4

OSD Server
q@)write v SEOWKRIIOEHEHEIZENT
 OSD Disk (HOD) Journal@DWrite CachelX®HFEYTNIREL
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4.3 HDDHMMRU VNS WrritelREHEW A U v 7 W\DRIRE(2/4
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4.4 XCH

M OpenStack on CephtReEMbfFbnf-C&

S ElDRIEDOEHEHGEFRNGREFZENT-5EE) T,
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25,000 FI—THERN SO I |
OpenStack on Ceph®l%&E

OSCARfiTt&R5T% OpenStackRl=

Linux(d. Linus TorvaldsOXKESLUVEDMMOE (CHIFZEFREIREI(IEERTT,
OpenStack® DX FZRsoEOpenStackdOT (., KEEZDMMDECHIFB0penStack FoundationDEERFEFIZ/ Y —EAN -V £ (IiEHZ/
H—EAX-I0V\ITNNTHD, OpenStack FoundationDsFsE%S TERL TVWET . HIZE/EPTIZOpenStack Foundationt®
OpenStackJZ1 =7 /DRHEPZE TEAL, FLZIEBPHEZZIITLEFA. 7L IF0penStack Foundation #/z(&OpenStack JZ1=7
ERRELTHES T NERPHEERIITVEEA. Red Hat (§. OpenStack Foundation & OpenStack J21=F1OWSNICERIBL TS
59 NERPHELZ T TOERA.

OSCA™ (Open Standard Cloud Association) (&, FTILBRRSLOEEREIZTI,

PowerEdge. DELLOJ(E. KEDell Inc. OERE(EEFEIETY,
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