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PostgreSQLDO A2 Ak—)L _ @

o PGDGOD'JT'f*“)HJ’C*‘PostgreSQL%_'—/(‘/Z—)b
= PGDGEIE

= PostgreSQL Global Development Group
o PostgreSQLOFFEIZ2 =T+«
o http://www.postgresql.org/

LIRS DN —D% AV A=)

# yum -y install http://yum.postgresql.org/9.3/redhat/rhel-6-x86_64/pgdg-
centos93-9.3-1.noarch.rpm

(&HE8)
Complete!

o CentOS 6 x64 ASMZDWTIZLL TOURLEZ SR
= http://yum.postgresql.org/repopackages.php
2.PostgreSQLD /Ny r—LF AV AR—)L

# yum -y groupinstall "PostgreSQL Database Server 9.3 PGDG"
(ZHRE)

Complete!
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Linux-HA Japan!)/RO R DA O0—k

= Linux-HA Japan® O—A/JL1);R k) TPacemakerd A
AL
= Linux-HA Japan& (&

o LInuxCHAYS X2 EHRT 5V IMIBETHSEARDIZ2 =T+
o http://linux-ha.sourceforge.jp/

1. A—A)LYROK ) ESAHoA—K

A
FrILE

]@ LINUX-HA JAP

HOME  =—-LIL-ZU2t AULO-F&AAF—IL TTaT

&) —RIEERIHNBH0S

(IS Cf=lPacemaker!) 7R
inux-HA\ I\IJ/{“J&_:)JEE'Si

FrAIEG

#HRTICIZ Iava

[1-01] Paceméflert K7k 15+ F —3 (RHEL6) (1.0.13-1}

|., paceraker—1 0151 2 el6i686 repo tar oz |

@ pacemaker—1.013 2elbsrpmtars

| | pacerraker—1.0131 .2.e|6.x86,64.rem.targz|

@/ pacemaker—deh

» | pacermaker—debuginfo

Yy—2 i}

10131 2 elf.i636 repotar e

AZa—DIFHr0—F &
A2 A= )L I STLINUX-
HA JAPANIR /v —o

[1-02] Pacemaker) A7 M {5y —37 (RHELS) (1.0.13-1
[1-09] pm_ctl : ;FHEMERMEE (1.0-1)

[1-10] pm_logconv-cs : 0% 2otz — 37 HlilER 4E ( Corosyncy
[2-01] Heartbeat {RedHat/CentOSHrpm) =7 —37) (2.1
[2-02] hb-monitor: 252 2K ER TR (1.03-1)

[2-03] hb-extras: 3RV — AL —Fx V- FF5F 12 (1.02

RGISNCEPGEN pacemaker-1.0.13-1.2.e16.x86_64.repo.tar.gz
pacemaker-1.0.13-1.2.e16.1686.repo.tar.gz
pacemaker-1.0.13-1.2.el5.x86 _64.repo.tar.gz
pacemaker-1.0.13-1.2.e15.1386.repo.tar.gz

OSO7—FTUFvIZiL
=a—=hILYRSK)DT7
AIWEFEATEHoO0—K

10
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Pacemaker&Heartbeat® /> A+—)L (2)

=JUL ==

Linux-HA Japan 7R R D EXTE

@2

BY EYGEAne

2 A— ARSI E /tmp T4 LR (=R

# cd /tmp
# tar -xzf ~/Downloads/pacemaker-1.0.13-1.2.e16.x86_64.repo.tar.gz

o EADTALIMNICERELIZGEICIE, BREALDOTAL IR
IZEDETIRINDBREEER

Lﬁ vim ./pacemaker-1.0.13-1.2.e16.x86_64.repo/pacemaker.repo

[ pacemaker]

name=pacemaker
baseurl=file:///tmp/pacemaker-1.0.13-1.2.el16.x86_64.repo/

3.OSREDRIF hribPacemakerBED /w7y —o
MAV A= ILENTGEWNKIITURON)DERTEZERE
Lﬁ vim /etc/yum.repos.d/CentOS-Base.repo

[base]
(HE8)

exclude=cluster-glue* corosync* pacemaker* resource-agents*

[updates]
(&ES)

exclude=cluster-glue* corosync* pacemaker* resource-agents¥*




Pacemaker&Heartbeat® 1> A+—)L (3)

ACT @

BY EYGEAne

Pacemaker&Heartbeat/ Ny r—o DA AR

4.Pacemaker&Heartbeat® /\ w5 —2% A2 XA —)L

# cd /tmp/pacemaker-1.0.13-1.2.e16.x86_64.repo
# yum -c pacemaker.repo -y install pacemaker heartbeat

(HE8)
Complete!

o JIROMICEFENDEDELD/AVr—

m crmgen ExcelliE DRI EY I THRELIZCSVI7 AL oPacemakerd %
pn_crig EIT7AINEERTBHY—IL

TARDIZT VAL THRABYEITICETTARIDERETI
V—RAI—oxok

NetVault BackupZZ>4 7 rRA®DY)—XIT— 2k (NVclient) | (X
HIP7RLURDHMHIENIC KD R TR IT LA UFIERAD Y)Y —AT—
pm_extras 2z (VIPcheck) . N\—rE—FBERAD YT —D(42T71—RX
DIKEEZ TR T HHEEE (ifcheckd) . STONITHETEIZELET 5 /—F
% ¥|#r 3 5STONITHED 21— )L (stonith-helper)

pm_kvm_tools | KVM_LE®Pacemaker&{Ri8< > kMPacemakerdE# 9 4L
pm_logconv-hb | Pacemaker, Heartbeat®D 05 Ayt — % FHAH 09 KEHL T HIRE
vm-ctl REI)—REHIET BY—IL

pm_diskd
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DRBDD A2 Ak—IL (1)

ELRepoJ7 R KD

0.2

BY EYGEAne

= ELRepo®D )7 R FJ’CDRBD’E*(/ZF )b

= ELRepo&(E

o RHELZDOSH ITIZBETH IV —UF RIS 57007k
= http://elrepo.org/

O
I RREF—ZFAR—
# rpm --import http://www.elrepo.org/RPM-GPG-KEY-elrepo.org

o INYT—UDERETFIVITHDITED
2. YRR )DINYT—DF AR N—)L

# rpm -ivh http://www.elrepo.org/elrepo-release-6-5.el6.elrepo.noarch.rpm
http://www.elrepo.org/elrepo-release-6-5.el6.elrepo.noarch.rpm ZEiFH
g, . HHHHH A [ 1007 ]

l:e 1 repo-release HAHHEH [ 1007 ]

elrepo-release-6-6.el6.elrepo.noarch.rpm
elrepo-release-5-5.el5.elrepo.noarch.rpm

Copyright © 2014 SRA OSS, Inc. Japan All rights reserved. 13
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3.DRBDD/N\Y7r—T% AV AR—)L

# yum -y kmod-drbd84 drbd84-utils
(&HES)
Complete!

4. DRBD[¥PacemakerlZ& > THEEEIZSN DD T, OSDIE
FFICEEMNICESSNTENESICERETER
# chkconfig drbd off

$ chkconfig --1list drbd
drbd 0:o0ff 1:o0ff 2:0ff 3:0ff 4:o0ff 5:o0ff 6:0ff

cu
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OSME&RFE (1)

I7ATIA—ILD @

= PostgreSQL. Heartbeat, DRBD |t Ri e s ol
-tg{Eaﬂ_:_l\%Eﬁ( PostgreSQL | 5432 TCP

) Heartbeat 694 UDP
1. 27470+ —ILDEEZTITO DRBD _ |7788 | TCP

Lﬁ vim /etc/sysconfig/iptables

-A INPUT -p icmp -j ACCEPT
-A INPUT -i lo -j ACCEPT
-A INPUT -m state --state NEW -m tcp -p tcp --dport 22 -j ACCEPT
-A INPUT -m state --state NEW -m tcp -p tcp --dport 5432 -j ACCEPT
-A INPUT -m state --state NEW -m udp -p udp --dport 694 -j ACCEPT
-A INPUT -m state --state NEW -m tcp -p tcp --dport 7788 -j ACCEPT
-A INPUT -j REJECT --reject-with icmp-host-prohibited
-A FORWARD -3j REJECT --reject-with icmp-host-prohibited
COMMIT

[E#%v?w»fzf@%ﬁl?;t:
+ system-config-firewa
2. I7 AT+ — VEBES G
# service iptables restart
iptables: 274 74— ILIL—ILZHES: [ OK ]
iptables: F A %) — ACCEPT ~NFREHfilter [ OK ]
iptables: EVa—I)LZRY4 Lo: [ OK ]
iptables: 274 7+ —ILIL—I)LZEEAS: [ OK ]

Copyright © 2014 SRA OSS, Inc. Japan All rights reserved. 16



OSDEE (2) —.-—. @
SEL'”UX@EQ;E \ SR/\OSS,IﬂC‘.

» SELINnUXDERTE ZEHLIND TEYIZT S
BANZLEVWEERDZLDITTIEGULA, bLALERELTH
(FLEWEFINZNEEHD

1.SELInUXIZ& 57 7t A #llfflZ —RFaIZEENZT 5

# setenforce 0

2.OSHEHFICTEEITEMNIZESHKIITSELINUXD ERTE
xR
Lﬁ vim /etc/selinux/config

# SELINUX= can take one of these three values:

# enforcing - SELinux security policy is enforced.
# permissive - SELinux prints warnings instead of enforcing.
# disabled - No SELinux policy is loaded.

SELINUX=disabled

o FORAFEHBERIEEMNZGE>TLNSDT, OSTHEEFH LGS
THOK

Copyright © 2014 SRA OSS, Inc. Japan All rights reserved. 17



OSDEE (3) " @
=JL
SySIOg 0) axX JE | SRA 0SS, INC.

= PostgreSQL. Pacemaker. DRBDOOYT NEFRAD T 7
AILIZH AEN B ES51ZSyslog (rsyslog) DHZFEZEITD

/—~

=L
= SyslogDEEEZFITD
Lﬁ vim /etc/rsyslog.conf
#i### RULES #i##

locale.* /var/log/ha-log
& ~

:msg, contains, "drbd" /var/log/ha-log
& ~

(AHB%)

*.info;mail.none;authpriv.none;cron.none /var/log/messages

o D7) T4MlocaledAS Eldrbd1ZET AT G
= Syslogz=HitcE

# service rsyslog restart
AT LOA—%FLS: [ OK ]
VAT LON—%EET [ OK ]

Copyright © 2014 SRA OSS, Inc. Japan All rights reserved. 18



N 9

v \ SRAOSS,INC.
A

Heartbeat® & &

Copyright © 2014 SRA OSS, Inc. Japan All rights reserved. 19



Heartbeat® & E (1) @

Heartbeat®D % &

SRA 0SS, INC.

s TUJL—bEOE—LTEEIT7MILERE

# cp /usr/share/doc/heartbeat-3.0.5/ha.cf /etc/ha.d
# vim /etc/ha.d/ha.cf

pacemaker respawn
logfacility locale

#udpport 694
ucast ethoe 192.168.137.101 # alice

ucast etho 192.168.137.102 # bob
node alice
node bob

(%)

. NG,

o pacemaker respawn
= Pacemaker& L\ oL &IZEIMT MEIH (BIMNT A D respawn) F38TE
= TUTL—HMIEMNTUWELD TS A—FBREEN
o log facility locale
= Syslog77 ) T4%4ERE
o udpport 694
= N—hE—FBEIZESITR—IZHEE

Copyright © 2014 SRA OSS, Inc. Japan All rights reserved. 20




Heartbeat®D B4/ \TA—A

SRA 0SS, INC.

Heartbeat® % %E (2) ' @

= BYVENTA—F(RE)
° ucast ethe 192.168.137.101  # alice
ucast ethe 192.168.137.102  # bob

= A-FVYAMIKB/N—FE—FBEDEREELTT NI REEFDIPT
FLRZEIETE
= HHODIPPRLRAZIEETAULEIIHLZLA, /—FREITEHREIT7AILERE
CIZLTEW=IFS5NEELPT LY
= TILFEXvRAb(ncast) . TO—KF+v X+ (bcast) THIEETES
o node alice
node bob
= DSRBIZMADB/—FEIETE
= J—F&Il&Tuname -n1 RO TLARAME ERUTHEITFNITAZESALY
s ZFDIEIDINSGA—B[ZDWNTIETUTL—FDaAA
X°lman ha.cf| TIY=—a7JILEZSEE

Copyright © 2014 SRA OSS, Inc. Japan All rights reserved. 21



Heartbeat® & E (3)

Gaal FHYX—DEXE

= N—FE—FMBET/—FOEIIFEIT—DEHREZTITD
1. ST —D7MIILDOTTL—rEaE—

# cp /usr/share/doc/heartbeat-3.0.5/authkeys /etc/ha.d

2.rootA—HICLMFEDLBVNIIIZT IV REZLE R
# chmod 0600 /etc/ha.d/authkeys
3. FREIAX—TO7 ML =iRmE&E

Lﬁ vim /etc/ha.d/authkeys
auth 1

1 shal 1d55b4aa7fe26469aee7l1baacd6f8e26e51b7d5c

o authDRICEDEEZEIDNDESZEIETE
BREICIEES. N\t AR, AR —%1EE
SREEAF—(FHAIL KWW D THNILOK

# head -c 8k /dev/urandom | shalsum

de4675e6abdcb49913a0194a08d760953cbd9430

Copyright © 2014 SRA OSS, Inc. Japan All rights reserved. 22



HeartbeatM % 5E (4)

Heartbeat® it & ®

SRA 0SS, INC.

» RTEITFAILEFER/—NZOE—L A D/—KT
HeartbeatZic &

29l | # scp /etc/ha.d/ha.cf /etc/ha.d/authkeys bob:/etc/ha.d
root@bob's password: (/SRT—KZAAN)
ha.cf 1007% 10KB 10.4KB/s 00:00
authkeys 100% 700 0.7KB/s  00:00
24l | # service heartbeat start
=34 | Starting High-Availability services: Done.

o HeartbeathfEEIL TLNAZ & HERR

Version: 1.0.13-30by LiFs<F->Tlonlinel®
2 Nodes configured,| BITFRTO/—FHERTR

LBUred,\  Shnigok
@ Resources configur

Online: [ alice bob ]

(Ctrl+CTH#T)

Copyright © 2014 SRA OSS, Inc. Japan All rights reserved. 23
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DRBDMDEXE (1)

DRBDR/N—T 43> D # (i

ACT @

BY EYGEAne

= DRBDA®D/N—T4 3 %

o TARDERIFIN—T123> (/dev/sdbligE)
o EYHZATEHRLTHI=WEITES, IL—TINYITIN(RX
(/dev/1loopo%iL) THOK

# mkdir /srv/images

# dd if=/dev/zero of=/srv/images/pgsql-data.img bs=1M count=1024
102440 records 1in

1024+0 records out

1073741824 bytes (1.1 GB) copied, 5.30452 s, 202 MB/s

# losetup /dev/loop@ /srv/images/pgsql-data.img

# vim /etc/rc.local

touch /var/lock/subsys/local
losetup /dev/loop@ /srv/images/pgsql-data.img

Copyright © 2014 SRA OSS, Inc. Japan All rights reserved. 25



DRBDD 3 (2) @
DRBD I) \/_Zd) | H SRA 0SS, INC.

= DRBDUYV—RADEFREI7AIVEIERL. FH¥ER/—KIC
OE—
Lﬁ vim /etc/drbd.d/pgsql.res

resource pgsql {
protocol C;
meta-disk internal;
disk {
resync-rate 40M;
}
on alice {
device /dev/drbdo;
disk /dev/loopo;
address 192.168.137.101:7788;
}
on bob {
device /dev/drbdo;
disk /dev/loopo;
address 192.168.137.102:7788;
}
}

# scp /etc/drbd.d/pgsql.res bob:/etc/drbd.d
root@bob's password: (/SRAT—KZAAN)
pgsql.res 100% 321 0.3KB/s ©00:00




DRBDMDE%FE (3)
DRBDYY—R D EBIL T — 50 M MR 9

" AT —H%Z{ERL. DRBDYY—RAZHEE

AYl | # drbdadm create-md pgsql

=34 | Writing meta data...

initializing activity log

NOT initializing bitmap

New drbd meta data block successfully created.
success

# drbdadm up pgsql

= T—ADMEAREAZEITD

298 | # drbdadm disk-options --resync-rate=110M pgsql
# drbd-overview
0:pgsql/@ Connected Secondary/Secondary Inconsistent/Inconsistent C

# drbdadm primary --force pgsql
# drbd-overview
0:pgsql/© SyncSource Primary/Secondary UpToDate/Inconsistent C r-----
=========>,.........] Sync'ed: 50.4% (524092/1048508)K
# drbd-overview
0:pgsql/0® Connected Primary/Secondary UpToDate/UpToDate C r-----
# drbdadm adjust pgsql

Copyright © 2014 SRA OSS, Inc. Japan All rights reserved. 27



DRBDMELTE (4) ACT
74V R T LDERERT DL = & @

SRA 0SS, INC.

= DRBDT /NS RIZTF7AIVV AT LEERL. YOk

# mkfs.ext4 /dev/drbdo
mke2fs 1.41.12 (17-May-2010)
Discarding device blocks: done

Filesystem label=
(HHE)

This filesystem will be automatically checked every 21 mounts or
180 days, whichever comes first. Use tune2fs -c or -i to override.
# mkdir /mnt/pgsql-data
# mount -t ext4 /dev/drbd@ /mnt/pgsql-data
# df
Filesystem 1K-7Aawvsy =R EAqF F#A% oY MuE
/dev/mapper/VolGroup-1lv_root

14006192 5254108 8040612 40% /

tmpfs 506208 72 506136 1% /dev/shm
/dev/sdal 495844 73912 396332 16% /boot
/dev/drbde 1032020 17668 961928 2% /mnt/pgsql-data

Copyright © 2014 SRA OSS, Inc. Japan All rights reserved. 28
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PostgreSQL®M & E (1)

= 9

SRA 0SS, INC.

F—BAR—2H5RADIEH

* DRBDTF/N\MRAREDITF7AIV AT LIZT— ’5‘—;(7
AT VERL

# mkdir /mnt/pgsql-data/data

chmod 0700 /mnt/pgsql-data/data

chown postgres:postgres /mnt/pgsql-data/data

su - postgres

/usr/pgsql-9.3/bin/initdb -A md5 -D /mnt/pgsql-data/data -E UTF8 \
--locale=C -W

(HHES)

HLWRA—IN—2—HD/INRT—FZAALTLESL: (UISRT—FKZAH)
g&%j; LTLESL: (F5—FNRT—FZAAN)
BRWLELE, UTZ2FERALTT—EIR—XAY—N\EERETEHIENTEET,

v A H # H

/usr/pgsql-9.3/bin/postmaster -D /mnt/pgsql-data/data
EJF
/usr/pgsql-9.3/bin/pg ctl -D /mnt/pgsql-data/data -1 logfile start

$ 1s /mnt/pgsql-data/data

PG_VERSION pg hba.conf pg serial pg subtrans postgresql.conf
base pg ident.conf pg snapshots pg tblspc

global pg multixact pg stat pg_twophase

pg clog pg notify pg stat tmp pg xlog

Copyright © 2014 SRA OSS, Inc. Japan All rights reserved. 30



PostgreSQLM &5 (2) ) @

PostgreSQL®MD

SRA 0SS, INC.

= JE—FRAMDLDEKTEEERL . SyslogTAY ZHiF
FBHLI(ZPostgreSQLNEZTFEEEE

L% vim /mnt/pgsql-data/data/postgresql.conf

listen_addresses = '*' # what IP address(es) to listen on;
#port = 5432 # (change requires restart)
log _destination = 'syslog’ # Valid values are combinations of
logging collector = off # Enable capturing of stderr and csvlog
#syslog facility = 'LOCAL®O'
log line_prefix = "' # special values:
(Fr#%)

— ~ + —= =~[— = . =X =

* RCRYRT—=VAMNLEGETESAELIIITM4T7 U MEEEL

=JU =2

NDEXTE-ER

L% vim /mnt/pgsql-data/data/pg_hba.conf
# TYPE DATABASE USER ADDRESS METHOD
host all all 192.168.137.0/24 md5

# "local" is for Unix domain socket connections only
local all all md5

Copyright © 2014 SRA OSS, Inc. Japan All rights reserved. 31



PostgreSQLM R (3) "
PostgreSQLMD#2 & =1k AN @

* PostgreSQLZREFL . RybT—I#LIZHEHETESS
EEFERRL. FLE

$ /usr/pgsql-9.3/bin/pg _ctl start -w -D /mnt/pgsql-data/data
H—/\DEHTTEHF>TLET....L0G: ending log output to stderr
HINT: Future log output will go to log destination "syslog".

T 7

Y- NEBRT

$ psql -h alice

IRAT—FK: (IRRAT—F%AAH)

psql (9.3.3)

"help" TAILTERERLET.

=# \q

$ /usr/pgsql-9.3/bin/pg_ctl stop -D /mnt/pgsql-data/data
H—N\ELEREOETZHF>TVET....ET
HY—NIEFEIELFELT

$ exit
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Lf vim pgsql.crm

property \
no-quorum-policy="ignore" \
stonith-enabled="false" \
startup-fencing="false"

rsc_defaults \
resource-stickiness="INFINITY" \
migration-threshold="2" \
failure-timeout="60s"

(ROR—DIZHK)
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op
op
op
op

op
op

primitive drbd ocf:linbit:drbd \
params \

drbd_resource="pgsql" \

start timeout="240s" \

stop timeout="100s" \

monitor interval="20s" timeout="20s" on_fail="restart" \

monitor interval="10s" timeout="20s" on_fail="restart™ \
role="Master" \

promote timeout="90s" \

demote timeout="90s"

ms ms_drbd drbd \
meta \

master-max="1" \
master-node-max="1" \
clone-max="2" \
clone-node-max="1" \
notify="true"

(ROR—D1ZHK)
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primitive filesystem ocf:heartbeat:Filesystem \
params \
device="/dev/drbde" \
directory="/mnt/pgsql-data"” \
fstype="ext4" \
op start timeout="60s" \
op stop timeout="60s" \
op monitor interval="20s" timeout="40s" on fail="restart"

primitive ipaddr ocf:heartbeat:IPaddr2 \

params \
ip="192.168.137.201" \
nic="etho" \

cidr_netmask="24" \
op start timeout="20s" \
op stop timeout="20s" \
op monitor interval="10s" timeout="20s" on fail="restart"

(ROR—D1ZHK)
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primitive pgsql ocf:heartbeat:pgsql \

params \
pgctl="/usr/pgsql-9.3/bin/pg ctl" \
start_opt="-p 5432" \
psql="/usr/bin/psql™ \
pgdba="postgres" \
pgdata="/mnt/pgsql-data/data" \
pgport="5432" \
monitor_ user="postgres" \
monitor_password="password" \

op start timeout="120s" \

op stop timeout="120s" \

op monitor interval="30s" timeout="30s" on fail="restart

group group_pgsql \
filesystem ipaddr pgsql

colocation group pgsql and ms_drbd master \
inf: group pgsql ms drbd:Master

order ms_drbd_promote_before group pgsql start \
inf: ms_drbd:promote group pgsql:start
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# crm configure load replace pgsql.crm

crm_verify[2199]: 2014/02/27 14:50:29 WARN: unpack nodes: Blind faith:
not fencing unseen nodes

# crm_mon -r

Last updated: Thu Feb 27 14:51:25 2014

Stack: Heartbeat

Current DC: bob (e6cbl2d9-acdc-45c7-ab3c-61969e9d1665) - partition with
quorum

Version: 1.0.13-30bb726

2 Nodes configured, unknown expected votes

2 Resources configured.

Online: [ alice bob ]

Resource Group: group pgsql

filesystem (ocf::heartbeat:Filesystem): Started bob
ipaddr (ocf::heartbeat:IPaddr2): Started bob
pgsql (ocf::heartbeat:pgsql): Started bob

Master/Slave Set: ms_drbd
Masters: [ bob ]
Slaves: [ alice ]
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