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Software Defined Storage

Proprietary hardware A Common, off-the-shelf hardware

Low cost, stondardized supply chain

Scale-Up architecture £ Scale-Out architecture
Increase operational ilexibility

Hardware-based intelligence e Software-based intelligence
More programmability, aghiity, and control!

Closed development process X Open development process

More flexible, well integrated technelogy
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What is Ceph?

Distributed Storage System

Self healing & Self manage

Scale horizontally

No single point of failure

Runs on commodity hardware

* no vendor lock-in

e commodity '= consumer grade
Open source

« GPL v2 license

e Community =driven

CEp




History

10 years in the making

Open OpenStack  Production Xen RHEL-OSP
Source Integration  Ready Ceph Integration Certification
2006 2011 SEPT 2012 2013 FEB 2014

2004 2010 MAY 2012 2012 OCT 2013 APR 2014
Project Mainline Launch of CloudStack  Inktank Ceph  Inktank
Starts at Linux Inktank Integration Enterprise Acquired by
UCSC Kernel Launch Red Hat

Paper: http://www.ssrc.ucsc.edu/Papers/weil-0sdi06.pdf



http://www.ssrc.ucsc.edu/Papers/weil-osdi06.pdf

Ceph versions

TIMELINE

Dumplng Emperor Firefly LTS Giant Stable  Hammer LTS Inferralis Stable  Jewel LTS
LTS Stable
First release August 2013 November May 2014 October April 2015 November 2015  Aoril 201€
2013 2014
Estimated retirement March 2015 January November June 2016 November
2016 2016 2017
Actual retiremen: May 2015 May 2014 December April 20° 5
2015
Development Dumpling Emperor Firefly LTS Giant Stable  Hammer LTS Intemalis Stable Jewe| LTS
Testing LTS Stable
Auqust 2016 09490.£4.8
June 2015 11.0.C 10.2.2
May 2C16 0947 10.2.1
April 2076 1C.1.2 10.2.0
1C.11
March 2016 1C.1.0
1C.0.5
February 2016 1C.0.3 0.94.6 g.21
January 2016 1C.0.2
December 2015 1C.01
November 2015 1C.0.0 0.80.11 .20
October 2015 9.1.C 0945
0.94.4
Auqust 2015 0.0.2 0943
July 201€ 0.0.2 0.80.10
June 2015 0.0.1 0942
May 2C15 0.0.C
April 2075 0.87.2 0.94.1
094
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Ceph unified storage

OBJECT
STORAGE

S3 & Swift
Multitenant

CloudStack

Geo-Replication

Native API

BLOCK
STORAGE

Snapshots

Clones
CloudStack

Linux Kernel

ISCSI

FILE
SYSTEM

POSIX

Linux Kernel
CIFS/NFS
HDFS

Distributed Metadata



Ceph components

Rados

* Manage object store
LibRados

* Library for access Object store
RDB

* Linux kernel client

- Ceph FS

o File system

* Fuse

RadosGW

 REST gateway

e S3 compatible

E@

OBJECT BLOCK FILE
STORAGE STORAGE SYSTEM
APP APP HOST/VM CLIENT
| RADOSGW | RBD CEPHFS
, A bucket-based Areliable and fully- | A POSIX-compliant
LIBRADOS REST gateway, distributed block distributed file
Alib llowi compatible with S3 device, with a Linux | system, with a
r%;ya ng and Swift kernel client and a Linux kernel client
S o QEMU/KVM driver | and support for
with support for C, AR
C++, Java, Python,
Ruby, and PHP




Mon

Ceph core components

Tracks & Monitor the health of entire cluster

Maintains the map of cluster state

Provide consensus for distributed decision-making
DO NOT serve stored data to clients

use Paxos for solving consensus in a network of unreliable processors

Store the actual data as objects on physical disks

At least 3 nodes in cluster ( Data replication )

Serve stored data to clients

Intelligently peer to perform replication tasks

Paxos: https://en.wikipedia.org/wiki/Paxos_(computer_science)


https://en.wikipedia.org/wiki/Consensus_(computer_science)

Ceph core components
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Where do object live”
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A metadata server?
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Calculated Placement

APPLICATION




Introducing CRUSH

PLACEMENT GROUPS CLUSTER
(PGs)




Ceph save data to Disk

------ +
------ T
=) —(—]
------ +»
Object File Disk
------ »
------ -
...... > A flat namespace
no hierarchy of directories!
------ -
______ _’ 10

CLUSTER



Data Replication

RADOS CLUSTER



CRUSH

Controlled Replication Under Scalable Hashing

* Pseudo-random placement algorithm Dlllll

e Fast calculation, no lookup

 Repeatable, deterministic
 Statistically uniform distribution
* Rule-based configuration
e Infrastructure topology aware
e Adjustable replication

* Weighting
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Self healing
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Self healing




Auto Re-balancing

EEREE
- - -]

. OSD node




Auto Re-balancing

EERER
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Auto Re-balancing




Ceph & OpenStack



COMPUTE  BLOCK STORAGE = NETWORKING = IMAGE SERVICE  OBJECT STORAGE

OpenStack components

EOC| pASHBOARD | LRI D
HITE —  SERVICE

AL (Horizon)
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(Nova) — (Cinder) — (Neutron) — (Glance) — (Swift) — (Keystong)

Storage
e Image Service ( Glance )
« Compute Storage ( Nova )

e QObject Storage ( Swift )



Ceph & OpensStack

- RadosGW

* Keystone ( Authentication) OPENSTACK

KEYSTONE SWIFT CINDER GLANCE  NQVA
LIBRBD

* Swift ( Data Storage )

- LibRBD EF

¢ RADOSGW lT

LIBRADOS

e Cinder ( Volume )

* Glance ( Image )

* Nova ( Ephemeral )

RADOS CLUSTER



Ceph & OpenStack

OPENSTACK

CINDER GLANCE NQVA

LIBRBD LIBRBD

RADOS CLUSTER



RBD Stores Virtual Disks

RADOS BLOCK DEVICE:

Storage of disk images in RADOS

Decouples VMs from host

Images are striped across the cluster (pool)

Snapshots

Copy-on-write clones

Support in:

 Mainline Linux Kernel (2.6.39+) and
RHEL 7

* OpenStack, CloudStack, Nebula,
Proxmox



LInux & RBD

LINUX HOST

RADOS CLUSTER




Hypervisor & Ceph RBD

HYPERVISOR HYPERVISOR
LIBRBD W LIBRBD

RADOS CLUSTER



Network Architecture



Network Architecture

Public network

e Recommend MTU 9000

Ceph Client

* Uses for Read/Write Data l A
Request . Response
-
Cluster Network [ . . FUBRC NELmNE S o )
e MTU <= 5000 v \J \/ v A/
| Ceph MON | | Ceph MDS | | Ceph OSD | | Ceph OSD | | Ceph OSD |
) . C O O C O O
* Repllca’[lon data The clusler nelwork relieves I ? I 4, A f
OSD replicatlon and heartbeat | | |
traffic from the public network. \ \J Yy
e (Cluster monitoring [ Cluster Network s - ]




Preparation for OpenStack Ansible



Preparation for OpenStack Ansible

- 1. Create Users
- 2. Create Pools

- 3. Set PG for each pools.

: fetch/

: glance-images

: cinder-volumes

« nNova-=vms

: cinder-backups

: client.glance, \ : "mon 'allow r' osd 'allow class-read object_prefix rbd_children, allow rwx pool={{ ope
: client.cinder, \ : "mon 'allow r' osd 'allow class-read object_prefix rbd_children, allow rwx pool={{ ope
: client.cinder-backup, \ : "mon 'allow r' osd 'allow class-read object_prefix rbd_children, allow rwx pool
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Ceph ANSIBLE

Why is Ceph Ansible 7



Why Is Ceph Ansible ?

Ready for production

Basic Ceph & Linux tuning
Automate Installation
Configuration management
Repeatable

Flexible

Branch: master~v  ceph-ansible / roles /

W S _ . .
leseb iscsi-gw: preparing the new iscsi role

ceph-agent
ceph-client
ceph-common-coreos
ceph-common
ceph-fetch-keys
ceph-iscsi-gw
ceph-mds
ceph-mon
ceph-nfs
ceph-osd
ceph-rbd-mirror
ceph-restapi
ceph-rgw

B3 ceph.ceph-common

ceph-agent: i
ceph-client: i
Fix not creatir
ISCSi-gW: pref
ceph-fetch-ki
ISCSi-gW: pref
docker: use c
NFS fixes

NFS fixes

docker: fix 0s
docker: use c
docker: use c
NFS fixes

roliback previ



NTP

* NTP synchronization is critical
for the Ceph cluster

Requester | eader

* Monitors can be affected by
significant clock skew
across the MON nodes

* By default the maximum
tolerated clock skew Is 50
mS

e “mon clock drift allowed”

Ask to Synchranize

lell Requester to
Sync with Provider

Synchronize

Provider

Send Chunk to Requester
(repeat as necessary)

Requester Acks Chuck to Provider

Sync Complete
No tificgtion

Ack



Workshop



Network Design Workshop

@ ceph-node’ ceph-node2 ceph-ncds3
Ceph Private (192.158.2.0/24)

h Ceph Putlic {192.168.1.0/24)

iy Virual Box NAT (10.0.2.0724)

Private network: Data replication
Public Network: Client Access

Virtual box NAT : Download package ( optional )



Hardware Design Workshop

Host

ceph-nodel

ceph-node?2

ceph-node3

CPU

Memory

Disk

Network

Role Network
Ceph Client + Virtualbox NAT ethO
Ceph MON + .
Ceph OSD Ceph public network ethl
Ceph private network eth2
Ceph MON + Virtualbox NAT ethO
Ceph OSD _
Ceph public network ethl
Ceph private network eth2
Ceph MON + Virtualbox NAT ethO
Ceph OSD .
Ceph public network ethl
Ceph private network eth2
Virtual Hardware
1 CPU
1300 MiB
3x10 G (VDI)
1x20G (VDI)

Interface Network
Address

DHCP
192.168.1.101
192.168.2.101
DHCP
192.168.1.102
192.168.2.103
DHCP
192.168.1.103
192.168.2.103

Specification

3 X 1 Gib Network



Design scenarios



Ceph Journal

ATiabstdauh

Buffered 10s
0_PIRECT
_ Then call SYNCFS
0_PSYNe \when reaching "filestore_max_syne_interval”
(meu]
Fast random FILESTORE
read & write

SSD



http://www.sebastien-han.fr/images/ceph-a-single-io.png

Scenarios

First scenario: ( If OSD is SSD, Recommend ! )
Journal and OSD data on the same device
Second scenario:
Single journal device for N OSDs
Third scenario: ( use in workshop )
N journal devices for N OSDs
Fourth scenario:

Use directory instead of disk for OSDs



—Haraware Design



Minimum Hardware

Process Criteria Minimum Recommended

ceph-osd Processor « 1x 64-bit AMD-64
1x 32-bit ARM dual-core or better
1x i386 dual-core

RAM ~1GB for 1TB of storage per daemon
Volume Storage 1x storage drive per daemon
Journal 1x SSD partition per daemon (optional)
Network 2x 1GB Ethernet NICs

ceph-mon Processor « 1x 64-bit AMD-64/i386

1x 32-bit ARM dual-core or better
1x 1386 dual-core

RAM 1 GB per daemon
Disk Space 10 GB per daemon
Network 2x 1GB Ethernet NICs

http://docs.ceph.com/docs/jewel/start/hardware-recommendations/



Hardware Planning

118

« 1GB Memory RAM (Metadata)
« 500MB Memory RAM (No Metadata)

* 0.5Core CPUs

e Hard disk drives

e Journal: SSD
* OSD: SSD/Sata/SAS
* Network
e atleast 1Gbps for public

* atleast 1Gbps for data replication



PG Calculator

http://ceph.com/pgcalc/

OpenStack H Add Pool  Gencrate Sommard:
' Target
PGs per
‘ Pool Name Size OSD # %Data OSD Suggested PG Count
@ cinder-backup 3 100 £5.00 200 2C48
@ cinder-vo ume: 3 100 §3.C0 200 “096
@ ephemeral-yms 3 100 15.Co0 200 1024
T glance-imayes 3 100 7.C0 200 12
Total Data Percentage: 100.00% PG Total Count: 7680
Naotes
= "Toual Data Percentage’ below tathe shcud 22 a mukiple of “ 20%.

*Total PG Count” below tzble will bs the count o' Prmary PG cop 2. Howevar, whan calculating to1al PGs par OS50 averace,
YOU mUET ncluds 3ll copies.

Its aso imporantto know that the I°G czunt can be Increased but NEVER dec 2ased wihoat dest-oying » recrealing the oocl
However, increasing the PG Count of a ponl is nne of tre mast imaactul eventa n a Deph Cluater, and shalle he avnided ‘or
production eluaters i pnsshe.

Logic behind Suggested PG Count

(Target PGe par OSD) * (OS0 #) * (*cData)

[Qize)

If the va ua of the anave calel lsfinn 8 lrss than the value of (OSD#) / (Siza), then the vrlue is undated to the valug of ((OSC#) S
(Si7e)). This is tn ensure ever Inad fdatz distribudicn by allncating a1 least ane Frimany aor Seconcary =G th evary CSD ‘ar
everv Pocl

The vulput value s then rounded 1o tha nezest power of 2
Tig: The nearest power of 2 orovides a marginal improvement in efficisncy ¢l 1he CRUSH algorithr.,

It the rearest power of 2 i€ more than 26% te o the onginal vauc, the next Fighor power of 2 1S J5eC.

The nhjective of this calnulation and the targat rarges noted n-he 'Key' section ahowe are tn snaure “hat there ars suficiant
Placement Groups far even data cistribedion threghoet be elustar, while not going digh eroogh on tha PG per Q3D ratio o
cause protlems during Recovery andfor Back'lll cpsrations.

EffecCte 01 emoty Of nor-activa pocls:
o Empty or otherwiSe ron actve polls shou d not Be oonside cd helgtul tod2rd even cata aistributior trroughout the clusie”,

o Hewevsr, the PAs asstciasen with these empry [ nec-act ve pools stil cansuma memory ad CPU nverhead



Conclusion



Ceph components

Rados

* Manage object store
LibRados

* Library for access Object store
RDB

* Linux kernel client

- Ceph FS

o File system

* Fuse

RadosGW

 REST gateway

e S3 compatible

E@

OBJECT BLOCK FILE
STORAGE STORAGE SYSTEM
APP APP HOST/VM CLIENT
| RADOSGW | RBD CEPHFS
, A bucket-based Areliable and fully- | A POSIX-compliant
LIBRADOS REST gateway, distributed block distributed file
Alib llowi compatible with S3 device, with a Linux | system, with a
r%;ya ng and Swift kernel client and a Linux kernel client
S o QEMU/KVM driver | and support for
with support for C, AR
C++, Java, Python,
Ruby, and PHP




POOl

CLUSTER




Network Architecture

Public network

e Recommend MTU 9000

Ceph Client

* Uses for Read/Write Data l A
Request . Response
-
Cluster Network [ . . FUBRC NELmNE S o )
e MTU <= 5000 v \J \/ v A/
| Ceph MON | | Ceph MDS | | Ceph OSD | | Ceph OSD | | Ceph OSD |
) . C O O C O O
* Repllca’[lon data The clusler nelwork relieves I ? I 4, A f
OSD replicatlon and heartbeat | | |
traffic from the public network. \ \J Yy
e (Cluster monitoring [ Cluster Network s - ]




Hardware Planning

118

« 1GB Memory RAM (Metadata)
« 500MB Memory RAM (No Metadata)

* 0.5Core CPUs

e Hard disk drives

e Journal: SSD
* OSD: SSD/Sata/SAS
* Network
e atleast 1Gbps for public

* atleast 1Gbps for data replication



http://www.slideshare.net/openstackindia/ceph-openstackjun2015meetup
http://image.slidesharecdn.com/inktankdellopenstacksummitpreso-2013-04-12-130424120346-phpapp02/95/wicked-easy-ceph-block-storage-openstack-deployment-with-
crowbar-9-638.jpg?cb=1366805568

http://www.slideshare.net/dalgaaf/linux-stammtisch-munich-ceph-overview-experiences-and-outlook



http://www.slideshare.net/openstackindia/ceph-openstackjun2015meetup
http://image.slidesharecdn.com/inktankdellopenstacksummitpreso-2013-04-12-130424120346-phpapp02/95/wicked-easy-ceph-block-storage-openstack-deployment-with-crowbar-9-638.jpg?cb=1366805568
http://image.slidesharecdn.com/inktankdellopenstacksummitpreso-2013-04-12-130424120346-phpapp02/95/wicked-easy-ceph-block-storage-openstack-deployment-with-crowbar-9-638.jpg?cb=1366805568
http://www.slideshare.net/dalgaaf/linux-stammtisch-munich-ceph-overview-experiences-and-outlook
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Host

ceph-nodel

ceph-node2

ceph-node3

cegh-nodel

Role

Ceph Client +
Ceph MON +
Ceph OSD

Ceph MON +
Ceph OSD

Ceph MON +
Ceph OSD

Ceph Ansible Workshop #1

Mr. Charnsilp Chinprasert

ceph-node2 ceph-naded

Network

Virtualbox NAT
Ceph public network
Ceph private network
Virtualbox NAT
Ceph public network
Ceph private network
Virtualbox NAT
Ceph public network

Ceph private network

Interface

ethO
ethl
eth2
ethO
ethl
eth2
eth0
ethl

eth2

Ceph Frivale (1£2.16882.024)

Ceph Fublic (192.168.1.024)

Virlual Box NAT '10.0.2.024)

Network
Address

DHCP
192.168.1.101
192.168.2.101
DHCP
192.168.1.102
192.168.2.103
DHCP
192.168.1.103
192.168.2.103



Virtual Machine Hardware Configuration

Ceph Node 1

CpPU
Memory

Disk

Network

Ceph Node 2

1 CPU
1300 MiB

3x 10 G (VDI)
1x20G (VDI)

3 X 1 Gib Network

CpU
Memory
Disk

Network

Ceph Node 3

1 CPU
1024 MiB

3x 10 G (VDI)
1x20G (VDI)

3 X 1 Gib Network

CpPU
Memory

Disk

Network

1 CPU
1024 MiB

3x 10 G (VDI)
1x20G (VDI)

3 X 1 Gib Network



W1 1g9uLAsae Ceph node 1 oy Ansible

\snazfinga Ceph Tngld Ceph node 1 Wurdasiis Ansible satu 1isn SSH lUdua3as Ceph node 1 AU
o VM Sty

User: ubuntu

Password: Ubuntu

1) Linux/OSX 14@nds

$ ssh ubuntu@192.168.1.101

2) Windows Tiluaa Tusunsu putty unldaruaiu

http://www.chiark.greenend.org.uk/~sgtatham/putty/download.html



Deploy Ceph Cluster with Ceph-Ansible

»579@0U host file #SI9ADUNY 3 LASDY

i $ sudo vim /etc/hosts
L

Tadussdl

127.0.0.1 localhost

192.168.1.101 ceph-nodel
192.168.1.102 ceph-node2
192.168.1.103 ceph-node3

# The following lines are desirable for IPv6 capable hosts
21 localhost ip6-localhost ip6-loopback

ff02::1 ip6-allnodes

ff02::2 ip6-allrouters

Prepare Ansible and Source file Tkt ceph-nodel

1) AR PPA 989 Ansible Lialanuisafnga version wdle

~$ sudo add-apt-repository -y ppa:ansible/ansible
|

~$ sudo apt-get update

|

~$ sudo apt-get install -y ansible

|

2)  §379d8U version

ansible 2.1.0.0
|
~ config file = /etc/ansible/ansible.cfg

|
~ configured module search path = Default w/o overrides
|

3) vn15d9 pubilc key 910 client TUgs OSD+MON Server

Tivihdilasedceph-client



$ ssh-copy-id ceph-nodel
$ ssh-copy-id ceph-node2
$ ssh-copy-id ceph-node3

4) 1M1 clone source code 984 ceph-ansible LNBLATIUNTOUAMTUAITHIU

$ git clone https://github.com/ceph/ceph-ansible.git

Component Versions

Component Details
Host operating system Ubuntu 14.04.5 LTS
Kernel 4.4.0-36-generic
Ansible ansible 2.1.1.0
Ceph Ansible Branch: master (19b3caef2ba2f894e0f147a645cb6597b619a9b5)
Ceph ceph version 10.2.2 (Jewel)

Configure inventory, variable and playbook file

1) @3adirectory @115Un15 deploy ceph

$ mkdir workspaces && cd workspaces

2) @514 environment @1sun1s deploy

$ mkdir dev-1 && cd dev-1

3) @¥1adirectory dusun1sIAU variable

S mkdir group_vars host vars

4) @314 configuration ¥ ansible NSy

$ vim ansible.cfg

v Dusail

[defaults]



https://github.com/ceph/ceph-ansible.git

5) @319 playbook @ msun1sfinea cluster (client + osds + mons)

wAludumadl




6) @319 playbook 7t miunisinmsianiz ceph clients

wAludusadl

7) @574 playbook lddwmiun1shinfsianie ceph osds

wibudusadl







8) @374 inventories @1iun1siaan host 19y deploy




9) muuasUsIAiy ceph 99 cluster

$ vim group_vars/all

Tmiusasalull

dummy:
HHHHHHHRH AR
# GENERAL #
HHHHHHHRH AR

fetch_directory: fetch/
cluster: ceph
fsid: 9848b7d5-3933-4ae9-8f8b-c775929e744d

#generate fsid: true

HHBHBHHHHHH
# INSTALL #
HHBHBHHHHHH

#oe9B e85l inventory
mon_group_name: mons
osd_group_name: osds
client_group name: clients

ceph_origin: 'upstream’
HHBHAHHHHE

# VERSION

HHBHAHHHHE
ceph_stable: true
ceph_stable release: jewel

HHBHBHHHHBHBHAHHHHAHBH
# CEPH CONFIGURATION #

ceph_stable key: http://mirror.tek-me.com/ceph/keys/release.asc

ceph_stable repo: http://mirror.tek-me.com/ceph/debian-jewel







10) AuuaskUsliau ceph mon

11) mvusdnUsliiu ceph osds







12) a19a0UALAALIATEIINE Disk ATUNIU

ubuntu@ceph-nodel:~$ ssh ceph-nodel ‘sudo sblk'
NAME MAJ:MIN RM  SIZE RO TYPE MOUNTPOINT
sda 80 0 10G 0 disk

l—sda1 81 0 10G 0part/

sdb 816 0 20G 0 disk
sdc 832 0 10G 0 disk
sdd 848 0 10G 0 disk
sde 8:64 0 10G 0 disk
srtO  11:0 1 1024M O rom

ubuntu@ceph-nodel:~$ ssh ceph-node2 'sudo (sblk'
NAME MAJMIN RM  SIZE RO TYPE MOUNTPOINT
sda 8:0 0 10G O disk

L —a1 81 0 10G 0part/

sdb 8:16 0 20G 0 disk
sdc 8:32 0 10G 0 disk
sdd 8:48 0 10G 0 disk
sde 8:64 0 10G 0 disk
srtO  11:0 1 1024M O rom

ubuntu@ceph-nodel:~$ ssh ceph-node3 'sudo sblk'
NAME MAJ:MIN RM  SIZE RO TYPE MOUNTPOINT
sda 80 0 10G 0 disk

I_sdal 81 0 10G 0 part/

sdb 8:16 0 20G 0 disk
sdc 832 0 10G 0 disk
sdd 8:48 0 10G 0 disk
sde 864 0 10G O disk
srtO  11:0 1 1024M O rom




13) Avuamuwdstiiu ceph osds Tulsiag host




14) yAddUNIT remote




Install Ceph Cluster by Ansible

1) Sufns Ceph Ansible

$ ansible-playbook base.yml

[

WeoRndsasanadnsazidusiail

PLAY RECAP

admin : ok=42 changed=0 unreachable=0 failed=0
mons01 : ok=55 changed=14 unreachable=0 failed=0
mons02 : 0k=53 changed=12 unreachable=0 failed=0
mons03 : 0k=53 changed=12 unreachable=0 failed=0
0sd01 : ok=62 changed=1 unreachable=0 failed=0
0sd02 : ok=61 changed=1 unreachable=0 failed=0

0sd03 : ok=61 changed=1 unreachable=0 failed=0




2) M32980U Ceph wazsarn pg iy 128

$ sudo ceph -s
cluster 9848b7d5-3933-4ae9-8f8b-c77592%¢e744d
health HEALTH WARN
too few PGs per OSD (21 < min 30)
monmap el: 3 mons at {ceph-node1=192.168.1.101:6789/0,ceph-node2=192.168.1.102:6789/0,ceph-
node3=192.168.1.103:6789/0}
election epoch 4, quorum 0,1,2 ceph-nodel,ceph-node2,ceph-node3
osdmap e39: 9 osds: 9 up, 9 in
flags sortbitwise
psmap Vv76: 64 pgs, 1 pools, 0 bytes data, 0 objects
305 MB used, 91755 MB / 92060 MB avail

64 active+clean

S sudo ceph osd pool set rbd pg num 128
set pool 0 pg_num to 128

$ sudo ceph osd pool set rbd pgp_num 128
set pool 0 pgp_num to 128

3) @9219@0U 11 Ceph OK U@

$ sudo ceph -s
cluster 9848b7d5-3933-4ae9-8f8b-c775929e744d
health HEALTH OK
monmap el: 3 mons at {ceph-node1=192.168.1.101:6789/0,ceph-node2=192.168.1.102:6789/0,ceph-
node3=192.168.1.103:6789/0}
election epoch 4, quorum 0,1,2 ceph-nodel,ceph-node2,ceph-node3
osdmap e50: 9 osds: 9 up, 9 in
flags sortbitwise
pgmap v132: 128 pgs, 1 pools, 0 bytes data, 0 objects
308 MB used, 91752 MB / 92060 MB avail

128 active+clean




Create a Ceph User and Mount it

1) negeu Werslazldiu Ceph 13UA1NA58519 User

$ sudo su -

# ceph auth get-or-create client.rbd mon ‘allow r' osd ‘allow class-read object prefix rbd_children, allow rwx

pool=rbd'

# ceph auth get-or-create client.rbd | sudo tee /etc/ceph/ceph.client.rbd.keyring

[client.rbd]
key = AQDthtpXowj7HhAARZOVtVAyi5iEOmMbL 1MoDjA==

2) #99na@31e user kans1azlalng keyring ineuluazdl key wieldluns authen, nageunisideu ceph

g client Nas14

# ceph -s --name client.rbd

cluster 9848b7d5-3933-4ae9-8f8b-c775929¢e744d
health HEALTH OK
monmap el: 3 mons at {ceph-node1=192.168.1.101:6789/0,ceph-node2=192.168.1.102:6789/0,ceph-
node3=192.168.1.103:6789/0}
election epoch 4, quorum 0,1,2 ceph-nodel,ceph-node2,ceph-node3
osdmap e50: 9 osds: 9 up, 9 in
flags sortbitwise
psmap v132: 128 pgs, 1 pools, 0 bytes data, 0 objects
308 MB used, 91752 MB / 92060 MB avail

128 active+clean

[

3) @579 RDB Block lvaliuanvunn 1068 agld Client fiadna




# rbd create rbd1 --size 10240 --name client.rbd

4) M579@9U RBD Block Na3197uua28Aad (s kag info

# rbd (s -p rbd --name client.rbd

# rbd --image rbd1 info --name client.rbd

rbd image 'rbd1"
size 10240 MB in 2560 objects
order 22 (4096 kB objects)
block_name_prefix: rbd data.1055238e1f29
format: 2
features: layering

flags:

5) 11115 map RBD Block Lfiuipieest Inefisnazueaiulumilou Disk gnuils

# rbd map --image rbd1 --name client.rbd

id pool image snap device

0 rbd rbdl - /dev/rbd0

6) 4 fdisk \fleg Disk M1 map 11

# fdisk -l /dev/rbd0

Disk /dev/rbd0: 10.7 GB, 10737418240 bytes

255 heads, 63 sectors/track, 1305 cylinders, total 20971520 sectors
Units = sectors of 1 * 512 = 512 bytes

Sector size (logical/physical): 512 bytes / 512 bytes

I/O size (minimum/optimal): 4194304 bytes / 4194304 bytes

Disk identifier: 0x00000000




7) @514 directory uag &1 mount

8) naaauns Wweaulngd




