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1.2 Failover Domain
"Failover Domain | & #3 f3g32 % » L5 5 RedHat F > < 2 ha & °

A failover domain is asubset of cluster nodes that are eligible to run a particular
cluster service
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;¥ & RHCS ¥ 1 Service # § 4 - # Resource che & « & R 4ok 1 &
SFIWWW FIRERHH - ¥ - SR EDFREL HF WWW IR > 7§ ks
letc/init.d/httpd =& ? 7 v+ | Bi%B & = & k Client #rig &7 I1P (¥ fL service
IP) B FIRE > RF &5 Rk % 5% (BFE & share disk)
H e k0 Bt 4 244 A fetcfinit.d/httpd start o S5 g 0 £ g B ﬁ.}ag
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Clients access
IP address 10.10.10.201

Node A Node B

MNode C Node D

Cluster service: content webserver

IP resource

10.10.10.20

Application resource

name: httpd-content
init script: fetc/init.d/httpd

File system resource

name: gfs-content-webserver
{Red Hat GFS file system)

Failover domain for cluster service, content-webserver

Bl 2 : Web Server Cluster Service Example
B2 kiR
http://www.redhat.com/docs/manual s/enterprise/RHEL -5-manual/en-US/RHEL 510/Cluster Suite Ove

rview/sl-service-management-overview-CSO.html
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" Fencing is the disconnection of a node from the cluster's shared storage. Fencing
cuts off 1/0 from shared storage, thus ensuring data integrity. |
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(power reboot ) :E v & ;* i3 P~ File system resource ( share storage) -

oo GRGHREERCEREE

Fencing
Device

Service 1 Service 2

GFS Shared
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MFS Export
Directory

g NFS Client

B 3 : cluster config flowchart

Database

Bl 5 kiR
http://www.redhat.com/docs/manual s/enterprise/RHEL -5-manual /en-US/RHEL 510/Cluster_ Administr
ation/s2-config-cluster-CA .html
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PSR NG ?‘iﬁﬁ%ﬁ% Fiber Storage » ¥ % & + § 1| * iSCSI target server
# i share storage » & & VMware hig 3 T pI5# > 1R F 2 7 e f KA 1*
¥ )Y High Avallablllty MySQL on RHCS 5.1 su& ¥ o

Z 1 :iSCSI %5 R3] 4

i T k3 IP Address Share Disk
iISCSI target server /dev/sdbl (1GB)
RHEL 5.1 192.168.0.254
(serverl.example.com) /dev/sdb2 (2GB)
iISCSI initiator /dev/sdb (1GB)
RHEL 5.1 192.168.0.101
(nodel.example.com) /dev/sdc (2GB)
iISCSI initiator /dev/sdb (1GB)
RHEL 5.1 192.168.0.102
(node2.example.com) /dev/sdc (2GB)
iISCSI initiator /dev/sdb (1GB)
RHEL 5.1 192.168.0.103
(node3.example.com) /dev/sdc (2GB)

2 4 v [RHELS ¥ éhiSCSI %% ] - 134534 - 2 ¥ #7F < Share
Storage > K =+ 1 > 7 § 7% # node &% $% ¥ 2 Share Disk /dev/sdb *

# * fdisk *» z]/dev/sdb, #AisE 58 h o E T E A KT R Y ki3
MySQL #7542 & o

[root@nodel ~]# fdisk -l /dev/sdb
Disk /dev/sdb: 1028 MB, 1028127744 bytes

32 heads, 62 sectors/track, 1012 cylinders
Units = cylinders of 1984 * 512 = 1015808 bytes
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Device Boot Start End Blocks Id System
/dev/sdbl 1 1012 1003873 83 Linux

[root@nodel ~]# mke2fs -j /dev/sdbl
mke2fs 1.39 (29-May-2006)
Filesystem label=
OS type: Linux
Block size=4096 (log=2)
Fragment size=4096 (log=2)
125696 inodes, 250968 blocks
12548 blocks (5.00%) reserved for the super user
First data block=0
Maximum filesystem blocks=260046848
8 block groups
32768 blocks per group, 32768 fragments per group
15712 inodes per group
Superblock backups stored on blocks:
32768, 98304, 163840, 229376

Writing inode tables: done
Creating journal (4096 blocks): done

Writing superblocks and filesystem accounting information: done

This filesystem will be automatically checked every 31 mounts or

180 days, whichever comes first. Use tune2fs -c or -i to override.
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Hardware Browser - 0O X

CD-ROM Drives
Floppy Disks

Hard Drives

IDE Controllers
Keyboards
Network devices
Pointing devices
SCSl devices
Sound cards
System devices

USE devices

Crive /dev/sdb (Geom: 124/255/63) (Model: IET VIRTUAL-DISK)

Drive /dev/sdc (Geom: 250/256/63) (Model: IET VIRTUAL-DISK) =

(4] 11l [Tr]
Disk Information

Device Start End Size (MB) Type

[* /dev/sda
= Jdev/sdb

980 ext3

Jdew/sdc

Bl 4: % % nodel } iSCSI Share Storage
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©T k> XK g1 4 2 k2 ¥ HighAvailability MySQL » # ¢ 5 B Fencing

Device sigk > R4+t > L] 7 e FencingDevice» k2> 2 € 3“3 p o £
# A VMware %5 22 ¥ High Availability MySQL - 2 fencing device £ #
Manual Fencing -

Cluster Nodes

% 21 RHCS % {2031 4

Cluster Name :

nodel.example.com

node2.example.com

node3.example.com

Heartbeat/service

192.168.0.101

192.168.0.102

192.168.0.102
LAN (ethO)
Fencing Device Manual Manual Manual
Failover Domainl db_domain db_domain

Failover Domain2

Service X :

IP Resource

www_domain

ilover Domain :

Service IP : 192.168.0.100

www_domain

File system Resource

Name : mysql_db

mount point : /var/lib/mysql

Device File : /dev/sdbl (iSCSI Share Storage)

Application Resource

Name : mysqld

Script : /etc/init.d/mysqld

3.1 %% RHCS5.1

RHEL 5.1 = p

A

%

Red Hat Cluster 2 GFS 44 » 4% % £ 47 #j » & %4 1

BEEIMER P Ef B ¢ % % RedHat Cluster 2 GFS #148 » % £.% £ 9.2 %
#3~ A% A %07 § % % Red Hat Cluster 2 GFS 44« Pl /7 % 4 YUM Server
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i > £ f1* T system-config-packages  i& 7% % » 9% T Clustering; % T Cluster
Storage | & # e o

Package Manager

File View Help

Browse | Q) Search

List ‘

Base System

Cluster Storage

I Clustering

Virtualization

Languages =]

Clustering Support.

10 of 10 optional packages selected

Optional packages

B 5 : system-config-packages % &

3.2 £ > Cluster

-~

P FLE A " system-config-cluster ; 1 £ % % Cluster > + & 424
T & A nodelik T _Clustersk % = (s f #-cluster.conf4f @ ¥| # v #nodes-

fe s T system-config-cluster ; & - € J1R4-@B 6 hF & > E# [ Create New
Configuration ; 5 % 3 » cluster ch & f > H &R SFR ETF o FHT + 7
" Add aCluster Node ; » 4¢ » nodel.example.com~node3.example.com- " Quorum
Votes: | 7 * 3 o
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Information E]ﬁ

@ initial configuration file, or you can open an existing

The cluster configuration file, ‘/etc/cluster/cluster.conf does
not exist on this system. This application will help you build an

configuration file in another location.

Because this node is not currently part of a cluster, the
managerment tab for this application is not available.

‘ Quit I Create New

Configuration

Open
DP

Existing

B 6 : Create New Configuration

] Cluster Configuration E]@E]
File Tools Help

Cluster Configuration |

Current File Name:

= Cluster [~} Properties

[ cuwseernonss [ ek

nodel.example.com There are currently 2 member
node2. example.com
Fence Devices
=~ Managed Resources
Failover Domains
Resources

Services

nodes in this cluster

Node Properties

Cluster Node Name: [node}example.com l

Quorum Votes: D

l ¥ Cancel H & ok J

gk Add a Cluster Node

[)

B 7 : #73# nodel.example.com i node3.example.com
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3.3 & Z_ Fence Devices

SRR gg—‘ﬁﬁﬁwjg’@ » B AR ERGRATER LR o Blde IBM e RSAIN
4 L FAKE RSAI hIP 2 2 » chffsn o F15 £ 4 L41% VMWare k& §
“rr ¥ # "TManua Fencing , > %% B 8-

O Cluster Configuration Q@ET

Fle Tools Help

Cluster Configuration

Current File Name:
[} Properties
Fence Devices

No Fence Devices Configured

= Cluster

~ Cluster Nodes

nodel.example.com

node2.example.com

node3.example.com

|'_- Fence Device Configuration x|
Add a New Fence Device

Fence Devices

~ Managed Resources

L13

l Manual Fencing

Failover Domains

Resources

Name: [Manua||

Services

[ ¥ Cancel H & ok l

&k Add a Fence Device

(] [+

B 8 : Add aFenceDevice

#74 FenceDevice {& » 1w gf 4y T * & I 73 «H Fence Device * fencing iz 4
nodes - ﬁ.%wﬁr‘f £ 2:E Tnodel.examplecom | » A {84+ T = " Add aFence
Device, - i{ ¢ 413 Fence Configuration =7k %A% (W 9) -
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- Fence Configuration x

Fence Configuration for Cluster Node: nodel.example.com

. (] .
— Properties
®"' nodel.example. P
» Fence Level 1

Fence Lewvel

| gp Add a New Fence Leve| |

¥ Close

B 9 : Fence Configuration =2k T AL &

1138 T Fence Configuration | 73k AL % 16 » 47 T Add aNew Fence Level | #d=
i P BRESTATH ) ken TFenceLevel-1, > ¥ #+ ™ = T Add aNew Fence
tothisLevel ; - 33 K|K|#73 & % & " Manua ; Fence Device °

nodel.example.com 3%k = £ {¢ » node2.example.com % node3.example.com » &
LR E
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-

O Fence Configuration E]W
Fence Configuration for Cluster Node: nodel.example.com
- E Properties

Jw nodel.example.

Fence-Level-1

Fence Level 1

Fence Level

[ Fence Properties '-

Add a New Fence
Fence Device Typ.e:
Manual Fencing

Manual Fence Option
(Mo Parameters)

| gp Add a New Fence to this Level |

(] I D | = Remove this Level |

B 10 : Fence Properties 4L &

3.4 #* ¥_Failover Domain

4] 11 2% T Failover Domains | » 4% " Create a Failover Domain | » 45 2_Failover
Domain & » /4= db_domain> 41 * T Available Cluster Nodes | ™ 4% & 4r » =
F nodel.example.com % node2.example.com > = {8 4 ¥ ' Restrict Failover to This
DomainsMembers; ; I #e0 4o % & 273 www_domain > # H -3 -
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- Failover Domain Configuration x|

Mame of Failover Domain: db_domain

l A ailable Cluster Nodes :l

Member Node = éﬁestrict Failover To :
‘This Domains Members:

[] Prioritized List

node2 example.com

nodel example.com

Bl 11 : Failover Domain Configuration

3.5 #73# Cluster Resources

5% 2 773 3 B Resources: |P Resource( ] 12) ~ File system resource( # 13) ~
Application Resource( §] 14 )- #73 resource =338 i» v* #i f§ ¥ > 7 i X %_File system
resource & #F % g % 0 =@ § 1% Forceumount ; 2 T Reboot host node if umount
fails, -
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e | Resource Configuration X

Select a Resource Type:

l IP Address

ik

IP Address Resource Configuration

192|.[168].| ol.[100| [ Monitor Link

| ¥ Cancel || @QK |

B 12 : IPResource & &

|' o | Resource Configuration x

Select a Resource Type:

l File System #]
File Systern Resource Configuration

Name: [mysql_db

File System Type: | ext3 =

Mount Point: [Narﬂiwmysql
Device: [fdew’sdbl
Options: [

File System ID: | |

Force unrmount

ERebuut host node if unmMount failsé

[] Check file system before mounting

| ¥ Cancel |

&
2

B 13 : File System Resource
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a Resource Configuration x|

Select a Resource Type:

[ Script

L1

Script Resource Configfuration

Name: [m'_n,rsqld l

File (with path): |/etc/init.d/mysqld |

| ¥ Cancel || @QK |

B 14 : Application Resource

3.6 #7# Cluster Service

w k7 #%18  RHCS ¢ 3 Service # § £ - 3 Resource shie & » #7111 £ & RIT
BlE o K ?\JTV'/;» R RE RE o —1—‘5 * I8 15 fARR AP MR 2§ SLdp Lservice (h L
# 5 #&% 7 7] " Autostart This Service | iz 7 - [ Autostart This Service |

% ip £ RHCS fadsph ¢ p # #%Risfad o Fixt i ¥ 3 1 5 2BRE P -
#F RHCS JRIx 2 30t = 7 {8 - f £ #4p 3% Service & fx# 78— i node -

™ # Failover Domain £ ¥ - 35 3% /R5% 5 it & db_domain Failover Domain
p\ # & - Recovery Policy 45 Mrelocate ;| » "relocate | it * ¥_% DB service
7 ORI 2 € F & restart ;% RA% 0 € E 4% DB service ## 1 ¥ - [ node °

& is41* T Add a Shared Resource to this service ; #-i& 3 1 resource *r 3| iz
# service o
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O Service Management @N
Service Name] DB Failover Dormain: l db_domain ¢]
[] Autostart This Service Recovery Policy
[] Run Exclusive () Restart

| @) Relocate |
() Disable

Service Resource List

Name Type Scope |'-- Shared Resource Se X B

192.168.0.100 IP Address 5Shared Select a Shareable Resource:
mysql_db File System Shared Name Type —
192 168.0.100 IP Address
mysgl_db File Systerr ]
L mysgld Script :D
Create a
new resource E
for this service ] ol
Add a Shared | ¥ Cancel |‘| @QK |
gpf Resource to
this service

B 15 : Service Management X % & &

3.7 % cluster.conf

%o {8 0 B 2 F 2 an TRiley > TSave ) #-cluster a3k i 4% » RS £ 1
p 4p 4 #etc/cluster/cluster.conf 4F W #] 2 v & & node -

en cluster.conf p % 4o

<?ml version="1.0" 7>

<cluster config_version="2" name="eu_cluster">

<fence_daemon post_fail_delay="0" post_join_delay="3"/>

<clusternodes>
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<clusternode name="nodel.example.com" nodeid="1"
votes="1">

<fence>
<method name="1">

<device name="Manua"
nodename="nodel.example.com"/>

</method>
</fence>
</clusternode>

<clusternode name="node2.example.com" nodeid="2"
votes="1">

<fence>
<method name="1">

<device name="Manual"
nodename="node2.example.com"/>

</method>
</fence>
</clusternode>

<clusternode name="node3.example.com" nodeid="3"
votes="1">

<fence>
<method name="1">

<device name="Manual"
nodename="node3.example.com"/>

</method>
</fence>
</clusternode>
</clusternodes>

<cman/>
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<fencedevices>

<fencedevice agent="fence_manua" name="Manual"/>
</fencedevices>
<rm>

<failoverdomains>

<failoverdomain name="db_domain" ordered="0"
restricted="1">

<failoverdomainnode
name="nodel.example.com" priority="1"/>

<failoverdomainnode
name="node2.example.com" priority="1"/>

</failoverdomain>
<failoverdomain name="www_domain" restricted="1">

<failoverdomainnode
name="node2.example.com" priority="1"/>

<failoverdomainnode
name="node3.example.com" priority="1"/>

</failoverdomain>
</failoverdomains>
<resources>
<ip address="192.168.0.100" monitor_link="1"/>

<fs device="/dev/sdbl" force fsck="0"
force_unmount="1" fsid="50698" fstype="ext3" mountpoint="/var/l

ib/mysgl” name="mysqgl_db" options="" self fence="1"/>
<script file="/etc/init.d/mysgld” name="mysgld"/>
</resources>

<service autostart="0" domain="db_domain" name="DB"
recovery="relocate">

<ip ref="192.168.0.100"/>
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<fsref="mysgl_db"/>
<script ref="mysqld"/>
</service>
</rm>

</cluster>

3.8 kx#* RHCS FR#%

#- cluster.conf 47 % ¥| node2.example.com % node3.example.com & » 3P T 7
g B g ds RHCS PRF% o

1. F P {x nodel~node3 fx#+ cman ¢ 45 £ & * service cman start
2. e ¥ & nodel~node3 £z #+ rgmanager » 45 4 & © service rgmanager start

3. fnodel } #4 {7 clustat ¥ & 5 B % cluster kit (%] 16) -

£ root@nodel:~ [80x17] H@W
RO RERE WY REW BBRO AR
[root@nodel ~]1# clustat [~

Member Status: Quorate

Member Mame ID Status

nodel .example. com 1 Online, Local, rgmanager
node?2 .example.com 2 Online, rgmanager
node3.example.com 3 Online, rgmanager
Service Name Owner (Last) State
service:DB (none) disabled

[rootinodel ~]#

Bl 16: & f & & cluster j}t f&

4. 41* T clusvcadm —e DB —m nodel.example.com ; :#- DB service fc#
nodel.example.com -

24/27 <2009-03-31 > Alex YM Lin



High Availability MySQL on RHCS 5.1

£ root@nodet:~ [80x17] =23
IR HREE WRY REWw B80 HAQ

[rooténodel ~]1# clusveadm -e DB -m nodel.example.com [A
Member nodel.example.com trying to enable service:DBE...Success

service:DB is now running on nodel.example.com
[rootlnodel ~]14# clustat
Member Status: Quorate

Member Mame ID Status

nodel .example . com 1 online, Leoecal, rgmanager
node?2.example.com 2 Online, rgmanager
node3.example.com 3 Online, rgmanager
Service Name Owner (Last) State
service:DB nodel .example. com started

[rooténodel ~1# [

<

B 17 : enable DB service

5. # 2% Service IP(ip addr show ethO ) ~ File System Resource( df -h) 2 Application
Resource (/etc/init.d/mysgld status) %_% E s % nodel * #4 {7 -

#2 root@node1:~ [80x16] =JoJed
SR MREE WY mEw B8R0 HAR
[rootinedel ~]# ip addr show eth( |~
2: eth0: <BROADCAST, MULTICAST ,UP,LOWER UP>» mtu 1500 ¢gdisc pfifo fast ¢glen 1000

link/ether 00:0c:29:bd:f6:84 brd ff:ff:fE:ff:fE: £F -

inet 192.168.0.101/24 brd 192.168.0.255 scope global ethO

linet 192.168.0.100/32| scope global =th0

ineté fe80::20c:29ff:febd:f684/64 scope link

valid 1ft forever preferred 1ft forever

[root@nodel ~14 df -h -

Filesystem Size Used Avail Use% Mounted on
[dev/sda2 9.7¢ 2.4G 6.9G 26% /

Jdev/sdal 76M 11M 62M 16% /boot

tmpfs 252M 0 252M 0% /dev/shm
/dev/sdbl 965M 38M 878M 5% /var/lib/mysqgl |

[rootinodel ~1# fetc/init.d/mysqgld status
wsgld (pid 17589) is running... |
[root@nodel ~1# ||

B 18 : 5 nodel ! resource %

39 +#HE

DB service 3.+ nodel.example.com * 3% 7 » % &_nodel.example.com & = sz %4
faig g R iR (GREEEE) o v A1 Tclusvcadm —+ DB —-m
node2.example.com ; #- DB service #% #& I node2.example.com > #X (s £ iz %
nodel.example.com & {7 i3 o f pt 2 fﬁ_’f » Client #ri2 B IP A
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1192.168.0.100 , - % 2 Wenpr ¥ 224 72 l’éﬁ‘k,{iiﬂz_ % %2 RHCS thi & *

REFE O ORVER AagT o

#2 root@node1:~ [80x16] =JoJed
SR WREEE W) REW ERO SHHAR
[rootinedel ~1# clusveadm -r DB -m nede2.example.com |~
Trying to relocate service:DB to node?2.example.com...Success
service:DB is now running on node?2.example.com
[root@nodel ~]1# clustat
Member Status: Quorate

Member Name 1D Status

nodel .example.com 1 Online, Local, rgmanager

node2 . example. com 2 Online, rgmanager

node3.example.com 3 Online, rgmanager

Service Name Owner (Last) State

service:DB node2 .example.com started E
[rootlnodel ~1# [ [

B 19: & & # & DB Service T node2.example.com

3.10Failover i)z

B2k DB service . 7 nodel.exampl e.com  # {7 - 4-% nodel.example.com £ ¥ &

(AR iRy ) L H I " poweroff 45 4 #l3#( B 20)- B node2.example.com
€ p ¥ g‘“PR::z»(ﬂZl)

£2 PieTTY (inactive)

BEX
ERC REE WA REW ER0 HAY

[rootEnodel ~]# poweroff |~
Broadcast message from root (pts/1l) (Mon Dec 15 15:34:23 2008):
The system is going down for system halt NOW!
[rootinodel ~]1# l
E
v

Bl 20 : poweroff nodel.example.com
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#2 root@node2:~ E]@

[rooténode?2 ~1# clustat
Member Status: Quorate

Member MName ID Status

nodel .example.com 1 0offline

nodel . example . com 2 Online, Local, rgmanager

node3.example.com 3 Online, rgmanager

Service Name Owner (Last) State

service:DB node2 .example.com started
[rootinode2 ~1# ﬂ

® 21 : node2.example.com #: ¢ DB service

i’r—g fg "

2 P (Alex YMLin) :IBM 3 &4t § > 3§ § Power Systems 2 Cluster
1350 #7321 1% » 17 % %22 NCHC IBM Cluster 1350 ( 7 W& 5 5 4 i
Fp AT )R ¢ LA F PSS HPC &2 % % "a % % - £ 3 RHCA(Red Hat
E23 f#éﬁ) ~ RHCDS (Red Hat Certified Datacenter Specialist) ~ RHCX (Red
Hat z2#% 2 % ¥ ) ~ RHCE ~ NCLP (Novell Linux 2z % % ~LPIC~IBM AIX ...

A @ 222
+ W K% POEE ©
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