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® fF4R mysql £

I3 N R SRR S D B

0

Fi3b4EB (mysql cluster)

45ik). (data + sql + mgmFFR)

#%){_i:

1) WAEERINT, SRR, (AN NAFESRB K. #s B 1. 1. 1;
2) BHRFEINRAE LG M Ssas b, TURBS

3) S

4) HEFTEFIA engine=ndbcluster

5) ¥ etk

6) T LASCIR iy ] A A A T, SN DR 2R R ) S
7) UAVERFE M mysql BRA, W DA IFL T max A ;
8) FLE MBI M, Ao EREUR;

S5 (mysql replication)

45#): (master + slave)

R A

1) 2 NEH D 2 s

2) BIIBAE LG Mo b, LA

3) MR

4) § b,

5) JoiSEE AT FH AN AR s i L REFERE 3 0 SIS 0 B, WA 2 B R R )
6) MBI 2, WRES R

o fHARSBIE

i director, ¥H T HIIE K> K F] real server fR45as L, SRIFIREIZGHF
AT R g Bl S sk .
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® mysqlEHHENMELITE

1) BRIEFT4ERER (nysql FHHERENRRE)

IR 554
192.168. 131. 16
4

Ndb1
192.168. 131. 26
Ndb2

192. 168. 131. 77
Sqll

192. 168. 131. 10
1
Sql2

2) AR ERNMEEER
(LR BIeAT IR 55 25 25 44—k, 3L438)

2

a6 RS- 223% Cent0S 5. 2, IEFE NI IAL:

Clustering

Storage Clustering

TR iR 55
Mysqld
Ndb_mgmd
Heartbeat
Mysqld
Ndb_mgmd
Heartbeat
Mysqld
Ndbd
Arptables
Mysqld
Ndbd
Arptables

e

Mysql API
EHT S (master)
Director (master)

Mysql API

LY A1 (backup)
Director (standby)
Mysql API (realserver)
TR R

U 1) ¥ i

Mysql API (realserver)
L REDS

U 1) % i

mysql FEEZ3E, {H perl-mysql-xxx WFTHEBERE

FRIAGRRE

sshd lR%-

SElinux ==>disable

BEESHFEAA R, RINKERE

BT EHLA

Vi /etc/sysconfig/network

Hostname=xxx

1Wq

R B4

Uname —a

AR LA —— . 75 U i

Vi /etc/hosts



Ndb1 192. 168. 131. 164
Ndb2 192. 168. 131. 26
Sqll 192.168. 131. 77
Sql2 192.168. 131. 101

E%@ﬁ:

#rpm --import http://dries.ulyssis.org/pm/RPM-GPG-KEY dries. txt

#yum update -y && yum -y install lynx libawt xorg-x11-deprecated-libs nx freenx arptables jf
httpd-devel

-7

Mysql cluster itAs (F T 25 0195. 0. 67HEX IicA<):
[root@ndbl RHELS]#1s -h - MySQL* | awk '{print $9}'
MySQL-client-community-5.0.67-0.rhel5.i1386.rpm
MySQL-clusterextra-community-5.0.67-0.rhel5.i1386.rpm
MySQL-clustermanagement-community-5.0.67-0.rhel5.i386.rpm
MySQL-clusterstorage-community-5.0.67-0.rhel5.i386.rpm
MySQL-clustertools-community-5.0.67-0.rhel5.i1386.rpm
MySQL-devel-community-5.0.67-0.1hel5.i386.rpm
MySQL-server-community-5.0.67-0.rhel5.i386.rpm
MySQL-shared-community-5.0.67-0.rhel5.1386.rpm
MySQL-shared-compat-5.0.67-0.rhel4.i386.rpm
MySQL-shared-compat-5.0.67-0.rhel5.i386.rpm
MySQL-test-community-5.0.67-0.rhel5.i386.rpm
perl-HTML-Template-2.9-1.el5.rf.noarch.rpm

[root@ndbl RHELS#

MRS 2% Bl b, e e nd R h R D a2, SR
yum install xxxx HAT %34

BV HR:

#mkdir /var/lib/mysql-cluster —p

IR ipilt
2234 cluster 44
#Rpm -Uvh MySQL-xx-xx.rpm, HR4EAN[E], 0] DL 44 . AR /R 7 2500 &

163, 26 &, ke !

[root@ndbl RHELS5]# rpm -aq | grep MySQL
MySQL-clusterstorage-community-5.0.67-0.rhel5
MySQL-clustertools-community-5.0.67-0.rhel5
MySQL-clustermanagement-community-5.0.67-0.rhel5



MySQL-shared-community-5.0.67-0.rhel5
perl-DBD-MySQL-3.0007-1.fc6
MySQL-server-community-5.0.67-0.rhel5
[root@ndbl RHELS|#

101, 77k, RHET

[root@sqll ~]# rpm -aq | grep MySQL
MySQL-clusterstorage-community-5.0.67-0.rhel4
MySQL-devel-community-5.0.67-0.thel4
MySQL-server-community-5.0.67-0.rhel4
MySQL-client-community-5.0.67-0.rhel4
MySQL-shared-community-5.0.67-0.rhel4
[root@sqll ~]#

PAFAE ndbl (164) Flndb2 (26) F4fE

[root@ndbl ~J# vi /var/lib/mysql-cluster/config. ini
[NDBD DEFAULT]

NoOfReplicas=2

DataMemory=800M

IndexMemory=400M

[MYSQLD DEFAULT]

[NDB MGMD DEFAULT]

[TCP DEFAULT]

# Section for the cluster management node
[NDB_MGMD]

# IP address of the management node (this system)
ID=1

HostName=192. 168. 131. 164

[NDB_MGMD]

# TP address of the management node (this system)
ID=2

HostName=192. 168. 131. 26

# Section for the storage nodes

[NDBD]

# IP address of the first storage node
HostName=192. 168. 131. 77



DataDir= /var/lib/mysql-cluster

[NDBD]

# IP address of the second storage node
HostName=192. 168. 131. 101
DataDir=/var/lib/mysql-cluster

# one [MYSQLD] per storage node
[MYSQLD]

[MYSQLD]

[MYSQLD]

[MYSQLD]

[MYSQLD]

[MYSQLD]

[MYSQLD]

JWq

PLR7E mysql APT LB¥efE OxXHL, FRikw 774 APT, LUS AT BABER A

Mysqld API FREE SC4E:

Vi /etc/my. cnf

[root@ndbl ~]# cat /etc/my.cnf

[mysqld]

ndbcluster

ndb—connectstring = “host=192. 168. 131. 164, host=192. 168. 131. 26”

[ndb mgm]
connect-string = “host=192. 168. 131. 164, host=192. 168. 131. 26”

[ndbd]

connect—string

"host=192. 168. 131. 164, host=192. 168. 131. 26”
1Wq

53 )B83h ndb_mgmd/ndbd/mysqld
164/26:
ndb mgmd —f /var/lib/mysql-cluster/config. ini

77/101:
Ndbd ——initial

164/26/77/101:
/etc/re.d/init. d/mysql start

T K ndbl (164) P ndb2 (26) LEFAI R HIES:



[root@dbl ~J# ndb mgm

—— NDB Cluster — Management Client ——

ndb_mgm> show

Connected to Management Server at: 192.168. 131.164:1186

Cluster Configuration

[ndbd (NDB) ] 2 node (s)
id=3 @192.168.131. 77 (Version: 5.0.67, Nodegroup: 0, Master)
id=4 @192. 168. 131.101  (Version: 5.0.67, Nodegroup: 0)

[ndb mgmd (MGM) ] 2 node (s)
id=1 @192. 168.131.164 (Version: 5.0.67)
id=2 @192. 168.131.26  (Version: 5.0.67)

[mysqld(APT)] 7 node (s)

id=5 @192. 168. 131. 101  (Version: 5.0.67)

id=6 @192. 168.131.26  (Version: 5.0.67)

id=7 @192. 168. 131. 164  (Version: 5.0.67)

id=8 @192. 168. 131. 77  (Version: 5.0.67)

id=9 (not connected, accepting connect from any host)
id=10 (not connected, accepting connect from any host)

id=11 (not connected, accepting connect from any host)
ndb_mgm>
DLW — DI

RS MBI VUSSR 4R«
164/26:

echo 'ndb_mgmd -f /var/lib/mysql-cluster/config.ini' > /etc/rc. d/init.d/ndb_mgmd
chmod 755 /etc/rc. d/init.d/ndb_mgmd

77/101:
Echo "ndbd’ > /etc/rc.d/init.d/ndbd

Chmod 755 /etc/rc.d/init. d/ndbd
Chkconfig —level 2345 ndbd on

0K, F mysql cluster AtE 5S¢

PR

U i FEERAE AT, F 8 ndb TR EIRNAA R . fe I L TR ER], R

P EIA 53, 6GB, TFELAGB M N AF .

2) BT NDB Al mysqld (APT) #BIRFEDR A7, Fr LAEEICKS: NDB JRAE 1648126 1. v REJE B3I

I, HRRRARR.



EREBBRAFERI:

77:

[root@sql2 ~]# top

top — 16:39:36 up 1:59, 1 user, load average: 1.37, 0.76, 0.60

Tasks: 80 total, 2 running, 78 sleeping, 0 stopped, 0 zombie

Cpu(s): 4.0%us, 4.0%sy, 0.0%ni, 87.3%id, 2.9%wa, 0.2%hi, 1.5%si, 0.0%st
Mem: 2075600k total, 2005868k used, 69732k free, 68256k buffers

Swap: 2031608k total, Ok used, 2031608k free, 1400812k cached

PID USER PR NI VIRT RES SHR S %CPU %MEM TIME+ COMMAND
2306 mysql 25 0 119m 15m 3952 S 22 0.8 10:20. 94 mysqld
23791 root 15 0 1587m 484m 3lm R 20 23.9 9:34. 97 ndbd

777 A 26GB AN AF, TAE config. ini 1, #81. 2GB ) N AF i 4s T NDB, It L, in_F mysqld
R, 2GB AN AL O ®IIC L T -

ERBTTERBIBRD:

[root@sql2 ~]# cd /var/lib/mysql-cluster/ndb 4 fs/
[root@sql2 ndb 4 fs]# du —1h

1. 3GB

4z APT Bl A e«

T ET4G #Ch mysald ) APT, By DAGIEE R R I i, AR5 2014 — .

DU N EEAEAEA S APT L #RT B4 1

# Mysql —uroot —pxxxxXxXXXxxxx —A

Mysql> create database testdatabase;

Mysql> grant all on *. testdatabase to root@ 192.168.131.% identified by

" XXXXXXXXXXXXXXX |

Mysql> flush privileges;

Mysql> create table test(int (1));
Mysql> insert into test(l):

Mysql> quit;

LA B UR, W LOEAEE & APT AR, HFSHdESI&T, i Em e Ll s
Ao

S AEER G REBHTRE:

# Mysql —uroot —pxXXXXXXXxxxXx —A
Mysql> use testdatabase;
Mysql> select * from test;

s g e A E], £ mysql cluster B4 n] LLIER TAET .


mailto:root@'192.168.131.%'

7224 API BRFE LVS

Mysal cluster #fLha, ol 250 Jl el 37 Rl 44 8 B LUR , AR T ICay, AR Je B —
& R NEE, HAb) NDB ATk T AH R K .

M EATE— G APT BEdE, WA AR & E APT BEFeri i, RAH 7 Hph—4
APT, —H API ML, WITGCIES NEdE, DB NSEEy. RIEM T APT BRI £, KR
WA LA BT, RS AHRITEREERA R M. Sl R AL S Hbr. L, AT
EAE2E APT 2 [R)H LVS.

LVS %M ultramonkey (http://www.ultramonkey. org)

F5GAENDBL (164) FINDB2 (26) - 'F# heartbeat fHfd:
NPT ) rpm A

Cd /usr/local/src

Mkdir heartbeat

Cd heartbeat

#Wget xxX. XXX.rpm

RTRTUWTHRHRAE.

[root@ndbl heartbeat]# 1s —1h *.rpm | awk ’ {print $9} :
arptables—noarp—addr—0. 99. 2-1. rh. el. um. 1. noarch. rpm
heartbeat—1. 2. 3. cvs. 20050927-1. rh. el. um. 4. 1386. rpm
heartbeat—1directord—1. 2. 3. cvs. 20050927-1. rh. el. um. 4. 1386. rpm
heartbeat—pils—1. 2. 3. cvs. 20050927-1. rh. el. um. 4. 1386. rpm
heartbeat—stonith—1. 2. 3. cvs. 20050927-1. rh. el. um. 4. 1386. rpm
ipvsadm—1.21-1.rh. el. 1. um. 1. 1386. rpm
libnet-1.1.2.1-1.rh. el. um. 1. i386. rpm
perl-Authen—SASL-2. 08-1. rh. el. um. 1. noarch. rpm
perl-Convert—ASN1-0. 18—1. rh. el. um. 1. noarch. rpm
per1-10-Socket-SSL-0. 96-1. rh. el. um. 1. noarch. rpm
perl-1dap—0. 3202-1. rh. el. um. 1. noarch. rpm
perl-Mail-IMAPClient-2. 2. 9-1. rh. el. um. 1. noarch. rpm
perl-Net—SSLeay—1. 25-1. rh. el. um. 1. 1386. rpm
perl-Parse—RecDescent—1. 94-1. el5. rf. noarch. rpm
perl-Parse—RecDescent—1. 94-1. rh. el. um. 1. noarch. rpm
perl-XML-NamespaceSupport—1. 08—1. rh. el. um. 1. noarch. rpm
per]1-XML-SAX-0. 12-1. rh. el. um. 1. noarch. rpm

[root@ndbl heartbeat]#

Heartbeat F & LA F)LES:

1)Master Director (/rAk#s) — MD

2) Backup Director (£p7rK#%) — BD

3)Real server (HESZfR%54s, AILAA2LLE) —RS


http://www.ultramonkey.org/

IP B EHHhIA
MD:

Eth0:192. 168. 131. 164/24/GW:192. 168. 131. 1
Eth1:10.9.30. 1/24

MD:
Eth0:192. 168. 131.26/24/GW:192. 168. 131. 1
Eth1:10.9.30.2

VIP:192. 168. 131. 105/24/GW:192. 168. 131. 1 — F /iM% — &l 1P

RS1:192.168. 131. 101/24/GW:192. 168. 131. 1
RS2:192. 168. 131. 77/24/GW:192. 168. 131. 1

o

o

o
Jaray
R

4

\

PN ERAFAE P IR 55 A L30T

EHLLHIN:
43 AT :
#uname —a

TR R A

7E MD A BD 5% IP ¥R

#vi modprobe. sh
modprobe ip_vs_dh
modprobe ip vs_ftp

modprobe ip_vs



modprobe ip vs_Iblc
modprobe ip_vs_Iblcr
modprobeip vs Ic
modprobe ip_vs nq
modprobe ip vs_rr
modprobe ip vs_sed
modprobe ip_vs_sh
modprobe ip vs wlc
modprobe ip_vs_wrr
1wq

#tchmod 755 modprobe. sh

# sh modprobe. sh
# vi/etc/modules
ip vs dh

ip_vs ftp
ip_vs

ip vs 1lblc
ip_vs_lblcr
ip_vs_lc

ip_vs nq

ip vs rr
ip_vs_sed

ip _vs_sh

ip vs wlc

ip _vs wrr

Twq

#Vi

net. ipv4. ip_forward =

EOSE

net. ipv4. ip forward



A SR

/sbin/sysctl —p

¥ MD A1 BD 1223 heartbeat A

#Rpm —-Uvh perl-xx—xx—xx.rpm
#Yum install heartbeat
#Rpm -Uvh arptables—noarp—addr—0.99. 2-1. rh. el. um. 1. noarch. rpm

#trpm —Uvh perl-Mail-POP3Client—2.17-1. elb. centos. noarch. rpm

/b perl A, U yum install perl-xx—xx
#Per]l —-CPAN —e shell

XFE LA per] WAFIE N AL AE? AFPE

X VIP s2fr FARAGREAE2E director o FTLA director 2 [H) 75 EARCOBRALFE . Lokl

Fethld, FAEXEERFRK.

2 X R — U
FEh—if:

SXFE AT LLIGE S i AR AR 55 25 o

BCE heartbeat
Heartbeat 3 3/MAC & S A4
Ha. cf

Authkeys

Haresources



ldirectord HEFE L & A

Ldirectord. cf

LA E AN E S

#vi ha. cf

logfacility local0

bcast ethl

mcast ethl 225.0.0.1 694 1 0

auto failback off

node ndbl

node ndb2

respawn hacluster /usr/lib/heartbeat/ipfail

apiauth ipfail gid=haclient uid=hacluster

Wq

# vi authkeys
auth 3

3 md5 514a49183820e34c877ff48770e48ea’

1Wq

# vi haresources
ndbl \
ldirectord::1directord. cf \

LVSSyncDaemonSwap: :master \



IPaddr2::192. 168. 131. 105/24/eth0/192. 168. 131. 255
Ndb2 728 ENLAA T
1wq

BB R HIHfE hear tbeat FHLESH

# chmod 600 /etc/ha.d/authkeys
#/sbin/chkconfig —level 2345 heartbeat on

#/sbin/chkconfig ——del ldirectord

J33h heartbeat:
/etc/init. d/1directord stop

/etc/init. d/heartbeat start

7E MDA BD_BASE VIP REAR:
ip addr sh ethO
[root@ndbl ha.d}# ip addr sh ethO
2: eth0: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 1500 qdisc pfifo_fast qlen 1000
link/ether 00:30:48:28:¢6:85 brd ff:ff:ff:ff:ff:f
met 192.168.131.164/24 brd 192.168.131.255 scope global eth0O
inet 192.168.131.105/24 brd 192.168.131.255 scope global secondary ethO
inet6 fe80::230:48ff:fe28:c685/64 scope link
valid_1ft forever preferred Ift forever

[root@ndbl ha.d]#

[root@ndb2 ~J# ip addr sh eth0



2: eth0: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 1500 qdisc pfifo fast glen 1000

link/ether 00:30:48:28:c4:af brd ff:Af:fLAT:AT AT
inet 192.168.131.26/24 brd 192.168.131.255 scope global eth0
inet6 fe80::230:48ff:fe28:c4af/64 scope link
valid_1ft forever preferred lIft forever
[root@ndb2 ~]#

IZEAEMD (164) FE&4ERT .

K ldirectored HEFR

[root@ndbl ha.d]# /usr/sbin/ldirectord ldirectord.cf status
ldirectord for /etc/ha.d/ldirectord.cf is running with pid: 5596
[root@ndbl ha.d]#

[root@ndb2 ~1# /usr/sbin/ldirectord ldirectord.cf status
ldirectord is stopped for /etc/ha.d/ldirectord. cf

[root@ndb2 ~J#

VIP A2 director WiZ & running IR, standby i stop K.

A ipvs REGRRETER
[root@ndbl ha.d]# /sbin/ipvsadm -L -n
IP Virtual Server version 1.2.1 (size=4096)
Prot LocalAddress:Port Scheduler Flags
—> RemoteAddress:Port Forward Weight ActiveConn InActConn

TCP 192.168. 131.105:3306 wrr



-> 192. 168. 131. 77:3306 Route 1 3 3034
—-> 192.168. 131. 101:3306 Route 1 3 3038

[root@ndbl ha.d]#

[root@ndb2 ~J# /sbin/ipvsadm -L -n
IP Virtual Server version 1.2.1 (size=4096)
Prot LocalAddress:Port Scheduler Flags

—> RemoteAddress:Port Forward Weight ActiveConn InActConn

[root@ndb?2 ~1#

EMB L&A T .

¥E MD 1 BD LAY LVSSyncDaemonSwap FJRZx:

[root@ndbl ha.d]# /etc/ha.d/resource. d/LVSSyncDaemonSwap master status
master running

(ipvs syncmaster pid: 5689)

[root@ndbl ha.d]#

[root@ndb2 ~]# /etc/ha.d/resource. d/LVSSyncDaemonSwap master status
master stopped

(ipvs_syncbackup pid: 5493)

[root@ndb2 ~#

[AFE, standby fRJ4LT stopped tRZ.



DIF#E RS R4 L3AT
ARP ¥R Bk

MD 8534 BD SR ARP #K3HF ARP (55 & 45 R realserver. A TR &MY, 7554 ARP
B4 o

#/etc/init. d/arptables jf stop
#/usr/sbin/arptables—noarp—addr 192. 168. 6. 240 start
#/etc/init. d/arptables jf save

#/sbin/chkconfig —level 2345 arptables jf on
#/etc/init. d/arptables jf start

EERBIER

[root@sql2 mysql-cluster]# /sbin/arptables -L —v -n

Chain IN (policy ACCEPT 29243 packets, 819K bytes)

pkts bytes target in out source—ip destination—ip
source—hw destination—hw hlen op hrd pro

54 1512 DROP * * 0.0.0.0/0 192. 168. 131. 105
00/00 00/00 any 0000/0000 0000/0000 0000/0000

Chain OUT (policy ACCEPT 3931 packets, 110K bytes)

pkts bytes target in out source—ip destination—ip
source—hw destination—hw hlen op hrd pro

0 0 mangle * eth0 192. 168. 131. 105 0.0.0.0/0
00/00 00/00 any 0000/0000 0000/0000 0000/0000

——mangle—ip—s 192. 168. 131. 101



Chain FORWARD (policy ACCEPT 0 packets, 0 bytes)

pkts bytes target in out source—ip destination—ip

source—hw destination—hw hlen op hrd pro

[root@sql2 mysql-cluster]#

[root@sqll ~J# /sbin/arptables -L -v -n

Chain IN (policy ACCEPT 29375 packets, 823K bytes)

pkts bytes target in out source—ip destination—ip
source—hw destination—hw hlen op hrd pro

54 1512 DROP * * 0.0.0.0/0 192. 168. 131. 105
00/00 00/00 any 0000/0000 0000/0000 0000/0000

Chain OUT (policy ACCEPT 3903 packets, 109K bytes)

pkts bytes target in out source—ip destination—ip
source—hw destination—hw hlen op hrd pro

0 0 mangle * eth0 192. 168. 131. 105 0.0.0.0/0
00/00 00/00 any 0000/0000 0000/0000 0000/0000

——mangle—ip—s 192. 168. 131. 77

Chain FORWARD (policy ACCEPT 0 packets, 0 bytes)

pkts bytes target in out source—ip destination—ip

source—hw destination—hw hlen op hrd pro

[root@sqll ~]#
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# cp /etc/sysconfig/network-scripts/ifcfg—1lo

/etc/sysconfig/network—scripts/ifcfg-1o:0

#Vi /etc/sysconfig/network—scripts/ifcfg-1o\:0

DEVICE=10:0

ITPADDR=192. 168. 131. 105

NETMASK=255. 255. 255. 255

NETWORK=192. 168. 131. 0

BROADCAST=192. 168. 131. 255

ONBOOT=yes

NAME=1oopback

1wq

#/sbin/ifup lo

AHEF lo:0

[root@sqll ~]# ip addr sh lo

1: lo: <LOOPBACK, UP, LOWER UP> mtu 16436 gdisc noqueue
link/loopback 00:00:00:00:00:00 brd 00:00:00:00:00:00
inet 127.0.0.1/8 scope host lo

inet 192.168.131.105/32 brd 192.168. 131. 255 scope global 1o0:0



inet6 ::1/128 scope host
valid 1ft forever preferred 1ft forever

[root@sqll ~]#

[root@sql2 mysql-cluster]# ip addr sh lo
1: lo: <LOOPBACK, UP, LOWER UP> mtu 16436 gdisc noqueue
link/loopback 00:00:00:00:00:00 brd 00:00:00:00:00:00
inet 127.0.0.1/8 scope host lo
inet 192.168.131.105/32 brd 192. 168. 131. 255 scope global 1o:0
inet6 ::1/128 scope host
valid 1ft forever preferred 1ft forever
[root@sql2 mysql-cluster]#
EFE3RE %
LUNAEIT A IR 55 4 E3RAT GERGIA ip, HRST4F B running AR IEAEAE A RIARSS)

reboot

JA3h mysql cluster:
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ndb mgmd — 164/26
Ndbd — 101/77

Mysqld — FTH
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PLFZE ndb 34T

#ndb_mgm

[root@ndbl ha.d]# ndb mgm

— NDB Cluster — Management Client ——

ndb_mgm> show

Connected to Management Server at: 192.168. 131.164:1186

Cluster Configuration

[ndbd (NDB) ] 2 node (s)
id=3 @192. 168. 131.77 (Version: 5.0.67, Nodegroup: 0, Master)

id=4 @192. 168.131.101 (Version: 5.0.67, Nodegroup: 0)

[ndb mgmd (MGM) ] 2 node (s)
id=1 @192. 168.131.164 (Version: 5.0.67)

id=2 @192. 168.131. 26  (Version: 5.0.67)

[mysqld(API)] 7 node(s)

id=5 @192. 168. 131. 101  (Version: 5.0.67)

1d=6 @192. 168. 131.26  (Version: 5.0.67)

id=7 @192. 168. 131. 164 (Version: 5.0.67)

id=8 @192. 168. 131. 77 (Version: 5.0.67)

id=9 (not connected, accepting connect from any host)

id=10 (not connected, accepting connect from any host)



id=11 (not connected, accepting connect from any host)

ndb mgm>

—YIEH .

T heartbeat BREFIER:

JCHIBD, fEMD L F H&:

[root@ndbl ha.d]# tail —f /var/log/messages

Dec 17 19:42:21 ndbl heartbeat: [5462]: info: Received shutdown notice from 'ndb2’.
Dec 17 19:42:21 ndbl heartbeat: [5462]: info: Resources being acquired from ndb2.
Dec 17 19:42:21 ndbl harc[7085]: info: Running /etc/ha.d/rc.d/status status

Dec 17 19:42:21 ndbl mach down[7118]: info: /usr/share/heartbeat/mach down:

nice failback: foreign resources acquired

Dec 17 19:42:21 ndbl mach down[7118]: info: mach down takeover complete for node

ndb2.
Dec 17 19:42:21 ndbl heartbeat: [5462]: info: mach down takeover complete

Dec 17 19:42:21 ndbl ldirectord[7153]: Invoking ldirectord invoked as:

/etc/ha. d/resource. d/1directord ldirectord.cf status

Dec 17 19:42:21 ndbl Idirectord[7153]: ldirectord for /etc/ha.d/ldirectord. cf is

running with pid: 5596
Dec 17 19:42:21 ndbl ldirectord[7153]: Exiting from ldirectord status
Dec 17 19:42:21 ndbl heartbeat: [7086]: info: Local Resource acquisition completed.

Dec 17 19:42:21 ndbl harc[7175]: info: Running /etc/ha.d/rc.d/ip—request-resp

ip—request-resp



Dec 17 19:42:21 ndbl ip-request—respl[7175]: received ip-request—resp

ldirectord: :ldirectord. cf OK yes

Dec 17 19:42:21 ndbl ResourceManager[7196]: info: Acquiring resource group: ndbl
ldirectord: :1directord. cf LVSSyncDaemonSwap: :master

[Paddr2::192. 168. 131. 105/24/eth0/192. 168. 131. 255

Dec 17 19:42:22 ndbl ldirectord[7223]: Invoking ldirectord invoked as:

/etc/ha. d/resource. d/1directord ldirectord. cf status

Dec 17 19:42:22 ndbl ldirectord[7223]: ldirectord for /etc/ha.d/ldirectord.cf is

running with pid: 5596
Dec 17 19:42:22 ndbl ldirectord[7223]: Exiting from ldirectord status

Dec 17 19:42:22 ndbl ResourceManager[7196]: info: Running

/etc/ha. d/resource. d/1directord ldirectord. cf start

Dec 17 19:42:23 ndbl ldirectord[7245]: Invoking ldirectord invoked as:

/etc/ha. d/resource. d/1directord ldirectord. cf start

Dec 17 19:42:23 ndbl IPaddr2[7291]: INFO: Running OK
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2) Ki# heartbeat

FHAIMD, KT BD H S :

[root@db2 ~J# tail —f /var/log/messages

Dec 17 19:47:22 ndb2 harc[6862]: info: Running /etc/ha.d/rc.d/status status

Dec 17 19:47:23 ndb2 heartbeat: [6852]: info: Comm now up(): updating status to

active
Dec 17 19:47:23 ndb2 heartbeat: [6852]: info: Local status now set to:  active’

Dec 17 19:47:23 ndb2 heartbeat: [6852]: info: Starting child client

”/usr/lib/heartbeat/ipfail” (498, 496)

Dec 17 19:47:23 ndb2 heartbeat: [6879]: info: Starting ”/usr/lib/heartbeat/ipfail”

as uid 498 gid 496 (pid 6879)
Dec 17 19:47:23 ndb2 heartbeat: [6852]: info: remote resource transition completed.
Dec 17 19:47:23 ndb2 heartbeat: [6852]: info: remote resource transition completed.

Dec 17 19:47:23 ndb2 heartbeat: [6852]: info: Local Resource acquisition completed.

(none)

Dec 17 19:47:23 ndb2 heartbeat: [6852]: info: Initial resource acquisition complete

(T_RESOURCES (them) )

Dec 17 19:47:29 ndb2 ipfail: [6879]: info: Ping node count is balanced.

Dec 17 19:47:43 ndb2 heartbeat: [6852]: info: Received shutdown notice from ndbl’.
Dec 17 19:47:43 ndb2 heartbeat: [6852]: info: Resources being acquired from ndbl.
Dec 17 19:47:43 ndb2 heartbeat: [6884]: info: acquire all HA resources (standby).

Dec 17 19:47:43 ndb2 ResourceManager[6911]: info: Acquiring resource group: ndb2
ldirectord: :1ldirectord. cf LVSSyncDaemonSwap: :master

[Paddr2::192. 168. 131. 105/24/eth0/192. 168. 131. 255



Dec 17 19:47:43 ndb2 1directord[6957]: 1ldirectord 1is stopped for

/etc/ha. d/1directord. cf

Dec 17 19:47:43 ndb2 ldirectord[6957]: Exiting with exit status 3: Exiting from

ldirectord status
Dec 17 19:47:43 ndb2 heartbeat: [6885]: info: Local Resource acquisition completed.

Dec 17 19:47:43 ndb2 1ldirectord[6961]: 1ldirectord is stopped for

/etc/ha. d/1directord. cf

Dec 17 19:47:43 ndb2 ldirectord[6961]: Exiting with exit status 3: Exiting from

ldirectord status

Dec 17 19:47:43 ndb2 ResourceManager[6911] : info: Running

/etc/ha. d/resource. d/1directord ldirectord.cf start
Dec 17 19:47:44 ndb2 1directord[6986]: Starting Linux Director v1.77. 2. 32 as daemon
Dec 17 19:47:44 ndb2 ldirectord[6988]: Added virtual server: 192.168. 131.105:3306

Dec 17 19:47:44 ndb2 ldirectord[6988]: Quiescent real server: 192. 168. 131. 101:3306

mapped from 192. 168. 131.101:3306 ( x 192.168. 131.105:3306) (Weight set to 0)

Dec 17 19:47:44 ndb2 1directord[6988]: Quiescent real server: 192.168. 131.77:3306

mapped from 192.168.131.77:3306 ( x 192.168. 131.105:3306) (Weight set to 0)

Dec 17 19:47:44 ndb2 ResourceManager[6911] : info: Running

/etc/ha. d/resource. d/LVSSyncDaemonSwap master start

Dec 17 19:47:44 ndb2 kernel: IPVS: stopping sync thread 5493 ...

Dec 17 19:47:45 ndb2 kernel: IPVS: sync thread stopped!

Dec 17 19:47:45 ndb2 LVSSyncDaemonSwap[7050]: info: ipvs_syncbackup down

Dec 17 19:47:45 ndb2 kernel: IPVS: sync thread started: state = MASTER, mcast ifn

= eth0O, syncid = 0

Dec 17 19:47:45 ndb2 LVSSyncDaemonSwap[7050]: info: ipvs syncmaster up



Dec 17 19:47:45 ndb2 LVSSyncDaemonSwap[7050]: info: ipvs syncmaster obtained
Dec 17 19:47:45 ndb2 IPaddr2[7102]: INFO: Resource is stopped

Dec 17 19:47:45 ndb2 ResourceManager[6911]: info: Running

/etc/ha. d/resource. d/IPaddr2 192. 168. 131. 105/24/eth0/192. 168. 131. 255 start

Dec 17 19:47:45 ndb2 TPaddr2[7214]: INFO: ip —f inet addr add 192.168. 131.105/24

brd 192.168. 131. 255 dev eth0

Dec 17 19:47:45 ndb2 avahi—-daemon[2776]: Registering new address record for

192.168. 131. 105 on eth0.

Dec 17 19:47:45 ndb2 IPaddr2[7214]: INFO: ip link set ethO up

Dec 17 19:47:45 ndb2 IPaddr2[7214]: INFO: /usr/lib/heartbeat/send arp —i 200 -r 5
-p /var/run/heartbeat/rsctmp/send arp/send arp—-192. 168. 131. 105 eth0

192. 168. 131. 105 auto not used not used

Dec 17 19:47:45 ndb2 kernel: IPVS: ip vs wrr schedule(): no available servers
Dec 17 19:47:45 ndb2 kernel: IPVS: ip vs wrr schedule(): no available servers
Dec 17 19:47:45 ndb2 TPaddr2[7185]: INFO: Success

Dec 17 19:47:45 ndb2 kernel: IPVS: ip vs wrr schedule(): no available servers

Dec 17 19:47:45 ndb2 heartbeat: [6884]: info: all HA resource acquisition completed

(standby).

Dec 17 19:47:45 ndb2 heartbeat: [6852]: info: Standby resource acquisition done

[all].

Dec 17 19:47:45 ndb2 harc[7277]: info: Running /etc/ha.d/rc.d/status status
Dec 17 19:47:45 ndb2 kernel: IPVS: ip vs wrr schedule(): no available servers
Dec 17 19:47:45 ndb2 last message repeated 14 times

Dec 17 19:47:45 ndb2 mach down[7293]: info: /usr/share/heartbeat/mach down:



nice failback: foreign resources acquired
Dec 17 19:47:45 ndb2 kernel: IPVS: ip vs wrr schedule(): no available servers

Dec 17 19:47:45 ndb2 mach down[7293]: info: mach down takeover complete for node

ndbl.

Dec 17 19:47:45 ndb2 kernel: IPVS: ip vs wrr schedule(): no available servers

Dec 17 19:47:45 ndb2 heartbeat: [6852]: info: mach down takeover complete

Dec 17 19:47:45 ndb2 harc[7327]: info: Running /etc/ha.d/rc.d/ip-request-resp

ip—request—resp

Dec 17 19:47:45 ndb2 ip-request-resp[7327]: received ip-request-resp

ldirectord: :1ldirectord. cf OK yes

Dec 17 19:47:45 ndb2 ResourceManager[7348]: info: Acquiring resource group: ndb2
ldirectord: :1directord. cf LVSSyncDaemonSwap: :master

IPaddr2::192. 168. 131. 105/24/eth0/192. 168. 131. 255
Dec 17 19:47:45 ndb2 kernel: IPVS: ip vs wrr schedule(): no available servers
Dec 17 19:47:46 ndb2 last message repeated 3 times

Dec 17 19:47:46 ndb2 ldirectord[7375]: ldirectord for /etc/ha.d/ldirectord.cf is

running with pid: 6988
Dec 17 19:47:46 ndb2 ldirectord[7375]: Exiting from ldirectord status

Dec 17 19:47:46 ndb2 ResourceManager [7348] : info: Running

/etc/ha. d/resource. d/1directord ldirectord. cf start

Dec 17 19:47:46 ndb2 kernel: IPVS: ip vs wrr schedule(): no available servers
Dec 17 19:47:46 ndb2 last message repeated 6 times

Dec 17 19:47:46 ndb2 IPaddr2[7443]: INFO: Running OK

Dec 17 19:47:46 ndb2 kernel: IPVS: ip vs wrr schedule(): no available servers



Dec 17 19:48:16 ndb2 last message repeated 289 times

Dec 17 19:48:16 ndb2 heartbeat: [6852]: WARN: node ndbl: is dead

Dec 17 19:48:16 ndb2 heartbeat: [6852]: info: Dead node ndbl gave up resources
Dec 17 19:48:16 ndb2 heartbeat: [6852]: info: Link ndbl:ethl dead.

Dec 17 19:48:16 ndb2 ipfail: [6879]: info: Status update: Node ndbl now has status

dead

Dec 17 19:48:16 ndb2 kernel: IPVS: ip vs wrr schedule(): no available servers
Dec 17 19:48:17 ndb2 last message repeated 8 times

Dec 17 19:48:17 ndb2 ipfail: [6879]: info: NS: We are dead. :<

Dec 17 19:48:17 ndb2 ipfail: [6879]: info: Link Status update: Link ndbl/ethl now

has status dead

Dec 17 19:48:17 ndb2 kernel: IPVS: ip vs wrr schedule(): no available servers
Dec 17 19:48:17 ndb2 ipfail: [6879]: info: We are dead. :<

Dec 17 19:48:17 ndb2 ipfail: [6879]: info: Asking other side for ping node count.

Dec 17 19:48:18 ndb2 kernel: IPVS: 1ip vs wrr schedule(): no available

servers[root@db?2 ~]# tail —-f /var/log/messages
Dec 17 19:47:22 ndb2 harc[6862]: info: Running /etc/ha.d/rc.d/status status

Dec 17 19:47:23 ndb2 heartbeat: [6852]: info: Comm now up(): updating status to

active
Dec 17 19:47:23 ndb2 heartbeat: [6852]: info: Local status now set to:  active’

Dec 17 19:47:23 ndb2 heartbeat: [6852]: info: Starting child client

”/usr/lib/heartbeat/ipfail” (498, 496)

Dec 17 19:47:23 ndb2 heartbeat: [6879]: info: Starting ”/usr/lib/heartbeat/ipfail”

as uid 498 gid 496 (pid 6879)



Dec 17 19:47:23 ndb2 heartbeat: [6852]: info: remote resource transition completed.
Dec 17 19:47:23 ndb2 heartbeat: [6852]: info: remote resource transition completed.

Dec 17 19:47:23 ndb2 heartbeat: [6852]: info: Local Resource acquisition completed.

(none)

Dec 17 19:47:23 ndb2 heartbeat: [6852]: info: Initial resource acquisition complete

(T _RESOURCES (them))

Dec 17 19:47:29 ndb2 ipfail: [6879]: info: Ping node count is balanced.

Dec 17 19:47:43 ndb2 heartbeat: [6852]: info: Received shutdown notice from ' ndbl’ .

Dec 17 19:47:43 ndb2 heartbeat: [6852]: info: Resources being acquired from ndbl.

Dec 17 19:47:43 ndb2 heartbeat: [6884]: info: acquire all HA resources (standby).

Dec 17 19:47:43 ndb2 ResourceManager[6911]: info: Acquiring resource group: ndb2
ldirectord::1ldirectord. cf LVSSyncDaemonSwap: :master

[Paddr2::192. 168. 131. 105/24/eth0/192. 168. 131. 255

Dec 17 19:47:43 ndb2 1directord[6957]: 1ldirectord is stopped for

/etc/ha. d/1directord. cf

Dec 17 19:47:43 ndb2 ldirectord[6957]: Exiting with exit status 3: Exiting from

ldirectord status

Dec 17 19:47:43 ndb2 heartbeat: [6885]: info: Local Resource acquisition completed.

Dec 17 19:47:43 ndb2 1directord[6961]: 1directord is stopped for

/etc/ha. d/1directord. cf

Dec 17 19:47:43 ndb2 ldirectord[6961]: Exiting with exit status 3: Exiting from

ldirectord status

Dec 17 19:47:43 ndb2 ResourceManager[6911] : info: Running

/etc/ha. d/resource. d/1directord ldirectord.cf start

Dec 17 19:47:44 ndb2 1directord[6986]: Starting Linux Director v1.77. 2. 32 as daemon



Dec 17 19:47:44 ndb2 ldirectord[6988]: Added virtual server: 192. 168. 131.105:3306

Dec 17 19:47:44 ndb2 1directord[6988]: Quiescent real server: 192. 168. 131. 101:3306

mapped from 192.168. 131. 101:3306 ( x 192.168. 131. 105:3306) (Weight set to 0)

Dec 17 19:47:44 ndb2 ldirectord[6988]: Quiescent real server: 192.168.131.77:3306

mapped from 192.168. 131.77:3306 ( x 192.168. 131.105:3306) (Weight set to 0)

Dec 17 19:47:44 ndb2 ResourceManager [6911]: info: Running

/etc/ha. d/resource. d/LVSSyncDaemonSwap master start

Dec 17 19:47:44 ndb2 kernel: IPVS: stopping sync thread 5493 ...

Dec 17 19:47:45 ndb2 kernel: IPVS: sync thread stopped!

Dec 17 19:47:45 ndb2 LVSSyncDaemonSwap[7050]: info: ipvs syncbackup down

Dec 17 19:47:45 ndb2 kernel: IPVS: sync thread started: state = MASTER, mcast ifn

= eth0O, syncid = 0

Dec 17 19:47:45 ndb2 LVSSyncDaemonSwap[7050]: info: ipvs syncmaster up

Dec 17 19:47:45 ndb2 LVSSyncDaemonSwap[7050]: info: ipvs syncmaster obtained
Dec 17 19:47:45 ndb2 IPaddr2[7102]: INFO: Resource is stopped

Dec 17 19:47:45 ndb2 ResourceManager[6911]: info: Running

/etc/ha. d/resource. d/TPaddr2 192. 168. 131. 105/24/eth0/192. 168. 131. 255 start

Dec 17 19:47:45 ndb2 TPaddr2[7214]: INFO: ip —f inet addr add 192.168.131.105/24

brd 192. 168. 131. 255 dev eth0

Dec 17 19:47:45 ndb2 avahi-daemon[2776]: Registering new address record for

192.168. 131. 105 on eth0.

Dec 17 19:47:45 ndb2 IPaddr2[7214]: INFO: ip link set ethO up

Dec 17 19:47:45 ndb2 IPaddr2[7214]: INFO: /usr/lib/heartbeat/send arp —i 200 -r 5
-p /var/run/heartbeat/rsctmp/send arp/send arp—192. 168. 131. 105 ethO

192. 168. 131. 105 auto not used not used



Dec 17 19:47:45 ndb2 kernel: IPVS: ip vs wrr schedule(): no available servers
Dec 17 19:47:45 ndb2 kernel: IPVS: ip vs wrr schedule(): no available servers
Dec 17 19:47:45 ndb2 TPaddr2[7185]: INFO: Success

Dec 17 19:47:45 ndb2 kernel: IPVS: ip vs wrr schedule(): no available servers

Dec 17 19:47:45 ndb2 heartbeat: [6884]: info: all HA resource acquisition completed

(standby).

Dec 17 19:47:45 ndb2 heartbeat: [6852]: info: Standby resource acquisition done

[all].

Dec 17 19:47:45 ndb2 harc[7277]: info: Running /etc/ha.d/rc.d/status status
Dec 17 19:47:45 ndb2 kernel: IPVS: ip vs wrr schedule(): no available servers
Dec 17 19:47:45 ndb2 last message repeated 14 times

Dec 17 19:47:45 ndb2 mach down[7293]: info: /usr/share/heartbeat/mach down:

nice failback: foreign resources acquired

Dec 17 19:47:45 ndb2 kernel: IPVS: ip vs wrr schedule(): no available servers

Dec 17 19:47:45 ndb2 mach down[7293]: info: mach down takeover complete for node

ndbl.

Dec 17 19:47:45 ndb2 kernel: IPVS: ip vs wrr schedule(): no available servers

Dec 17 19:47:45 ndb2 heartbeat: [6852]: info: mach down takeover complete

Dec 17 19:47:45 ndb2 harc[7327]: info: Running /etc/ha.d/rc.d/ip-request-resp

ip—request-resp

Dec 17 19:47:45 ndb2 ip-request—resp[7327]: received ip-request-resp

ldirectord::1ldirectord. cf OK yes

Dec 17 19:47:45 ndb2 ResourceManager[7348]: info: Acquiring resource group: ndb2

ldirectord::1ldirectord. cf LVSSyncDaemonSwap: :master



IPaddr2::192. 168. 131. 105/24/eth0/192. 168. 131. 255
Dec 17 19:47:45 ndb2 kernel: IPVS: ip vs wrr schedule(): no available servers
Dec 17 19:47:46 ndb2 last message repeated 3 times

Dec 17 19:47:46 ndb2 1directord[7375]: ldirectord for /etc/ha.d/ldirectord. cf is

running with pid: 6988
Dec 17 19:47:46 ndb2 ldirectord[7375]: Exiting from ldirectord status

Dec 17 19:47:46 ndb2 ResourceManager[7348] : info: Running

/etc/ha. d/resource. d/1directord ldirectord. cf start

Dec 17 19:47:46 ndb2 kernel: IPVS: ip vs wrr schedule(): no available servers
Dec 17 19:47:46 ndb2 last message repeated 6 times

Dec 17 19:47:46 ndb2 IPaddr2[7443]: INFO: Running OK

Dec 17 19:47:46 ndb2 kernel: IPVS: ip vs wrr schedule(): no available servers
Dec 17 19:48:16 ndb2 last message repeated 289 times

Dec 17 19:48:16 ndb2 heartbeat: [6852]: WARN: node ndbl: is dead

Dec 17 19:48:16 ndb2 heartbeat: [6852]: info: Dead node ndbl gave up resources
Dec 17 19:48:16 ndb2 heartbeat: [6852]: info: Link ndbl:ethl dead.

Dec 17 19:48:16 ndb2 ipfail: [6879]: info: Status update: Node ndbl now has status

dead

Dec 17 19:48:16 ndb2 kernel: IPVS: ip vs wrr schedule(): no available servers
Dec 17 19:48:17 ndb2 last message repeated 8 times

Dec 17 19:48:17 ndb2 ipfail: [6879]: info: NS: We are dead. :<

Dec 17 19:48:17 ndb2 ipfail: [6879]: info: Link Status update: Link ndbl/ethl now

has status dead

Dec 17 19:48:17 ndb2 kernel: IPVS: ip vs wrr schedule(): no available servers



Dec 17 19:48:17 ndb2 ipfail: [6879]: info: We are dead. :<
Dec 17 19:48:17 ndb2 ipfail: [6879]: info: Asking other side for ping node count.

Dec 17 19:48:18 ndb2 kernel: IPVS: ip vs wrr schedule(): no available servers
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[root@localhost mysql—-cluster]# cat /data/pay. kingsoft. com/wwwroot/test. php

{?php

$1link = mysql connect(’ 192.168.131.105", ’ldirector’, ’ XXXXXXXXX );
mysql select db( kingsoft’, $1ink) ;

$sql = “insert into
“preference (" id , preferenceSerialNumber , username , preferenceTypeld , isExp
ired , isUsed , preferenceUsername , equalMoney , genDatetime , useDatetime , g
rantDatetime , expriedDatetime ) values
( NULL,’ 514a49f83820e34c877ff48770e48ea7’ ,’ liujun’,’ 2’,’17,’ 1", kingsoft’,’ 512.
237,72008-12-03,  2008-12-03",’ 2008-12-03", ’ 2008-12-03" ) ”;

for($i = 0;$1i < 100 ;$i++) {

mysql_query ($sql) ;



mysql close($1ink) ;

2

TR HAR 2

[root@localhost mysql-cluster]# cat test.sh

#!/bin/sh

i=0;

Jj=0;

while [ $§i -1t 1000 ]

do
wget —q http://pay. kingsoft. sug/test. php:
i=expr $§i + 1 ;
done
sleep 2;
find . —name “test.php.*” | xargs rm -rf ;

while [ $j -1t 1000 ]
do

mysql -uldirector -pxxxxxxxxxxx —h192.168.131.105 —e “use kingsoft;



insert into
preference (preferenceSerialNumber, username, preferenceTypeld, preferenceUsername,
equalMoney, genDatetime, useDatetime, grantDatetime, expriedDatetime)

values (" 514a49183820e34c8771f48770e48ea7’,” liujun2’,” 3",  1iujun33333’,733.8", " 2
008-12-23  7:05:00”,’ 2008-12-23  7:15:00",  2008-12-23 7:25:007,  2008-12-23

7:35:00")7;

j=expr $j + 1 ;
done
sleep 3;

server= mysql —uldirector —pxxxxxxxxxx —hl192.168.131.105 —e “use kingsoft;select

count () from preference” :
datetime= date +%T :

echo $datetime”————— "$server >> /tmp/mysql-cluster/mysql. log;

[root@localhost mysql-cluster]#

AR :

7£192. 168. 8. 48[f] cron -

[root@localhost mysql-cluster]# crontab —e

*/3 % % % % sh /tmp/mysql-cluster/test.sh > /dev/null 2>&1
[root@localhost mysql—cluster]#
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#Cat mysql. log

14:31:54————— count () 21022

14:35:00—————— count () 42634

14:37: 57— count (*) 63608

14:40:55—————————~ count () 84708

14:43:55—————— count (%) 105887
14:46:54————— count (¥) 127045
14:49:58———————— count (%) 148512
14:53:01——————— count (*) 169795
14:56: 27— count (%) 190714
14:59:29———— count (%) 209921
15:02:03——— count (*) 231380
15:03:51———— count (*) 252231
15:05:12———— count (*) 269825
15:05:33—————— count (%) 271824
15:08:05————— count (*) 291141
15:10:59———— count (%) 311836
15:14:00———————— count (*) 332951
15:16:57—————————~ count (%) 353841
15:19:59———— count (%) 374977
15:23:03————— count (*) 396181
15:26:01—————— count (*) 417064

15:29:0]—————— count () 438098



15:32:03——— count (%) 459191

15:35:05————— count (*) 480229
15:38:05————— count (k) 501222
15:41:02———— count (*) 521868
15:43:59-—————————~ count (%) 542721
15:47:02————— count (%) 563841
16:00:32———— count (*) 698215
18:50:49———————— count (%) 2105513
19:09:01-———— count (%) 2105513
19:26:13—— count (%) 2105513
19:27:28—————— count (%) 2105513

[root@localhost mysql-cluster]#
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1. Broken up into three parts. The MySQL servers sit separate from the NDB Storage
Engine, which are storage nodes (NDB nodes). The third part is called a management
server. The management server, oddly enough, isn’ t required once the cluster is

up and running unless you want to add another storage node.

2. Memory based storage engine. If you’ re not using5. 1+ then you must have enough
RAM in each storage node to store the data set. This means that if you have four
machines with 4GB of RAM each you can store 8GB of data (16GB of total storage divided

by two for two copies of the data set).
3. Storage nodes are static and pre—allocate resources on startup.
4. Supports transactions and row level locking.

5. Should be noted this is a storage engine so you can’ t create MyISAM or InnoDB

tables inside of a cluster.

6. Uses fixed sized records. This means if you have a varchar (255) and put a single

byte into it that field is still using 255 bytes
7. No foreign key constraint support.

8. Replication across nodes is syncronous across nodes. I assume this means that
an INSERT happens once all of the nodes have completed the INSERT. This is different

than regular replication which is asyncronous and introduces race conditions.

9. Tables are divided into fragments (one fragment for each storage node). Each

storage node is responsible for each fragment. Each fragment also has a secondary



fragment, which is a copy of another node’ s primary fragment. This data distribution

happens automatically.

10. NDB takes your primary key, creates a hash and then converts that to a fragment.

So you’ 11 have various rows on each different storage node.

11. A node group is a set of nodes that share the same fragment information. If
you lose an entire node group you’ ve lost half of the table and the cluster will
not continue to operate. However, if one node in a node group fails there will still

be enough data to keep the cluster up and running.

12. If anode fails and it’ s secondary counterpart takes over it will, essentially,
have to perform the job of two nodes. Until a node has fully recovered it will not

rejoin the cluster.

13. Backups are hot and non—locking. Each node writes its own set of backup files.

No support for incremental backups.

14. Because it’ s memory based you could lose data on a system crash (as you might
have transactions sitting in RAM when a crash occurs). The COMMIT command does not
write changes to disk meaning that you could have data sitting in memory that’ s
not on disk when a node crashes. This means the odd truth is that MySQL Clusters

support syncronous replication, but are not atomic.

15. NDB nodes will checkpoint data to disk (data + logs), which are used for system

recovery. They write two logs, the UNDO and REDO logs.
16. They recommend using TRUNCATE to delete all rows from a table

17. Modification operations are distributed to both the primary and secondary

fragments (obviously).

18. NDB will run on 64-bit machines. They recommend Dual CPU 64-bit machines. NDB

is threaded. Application nodes (MySQL servers) can be whatever.

19. SCI offers 30-100% better performance over gigabit.



20. They actually recommend avoiding joins and to denormalize your schemas. Are

)

you kidding me? He actually said “Performance for joins sucks.’

Overall, I’ munderwhelmed by MySQL Clustering. You’ re limited in storage with the
RAM and you can’ t optimize your schemas due to fixed field sizes. And any RDBMS

“solution” that recommends you denormalize puts me off

That being said the actual technology is pretty interesting and I suspect that in
a few years we’ 11 see the clustering features in MySQL come into their own. As of
now I suspect few people would be able to justify the sacrifices for the gains

clustering allows.
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http://www.ultramonkey.org/3/topologies/hc-ha-Ib-eg.html
http://www.howtoforge.com/loadbalanced_mysql_cluster_debian
http://www.austintek.com/LVS/LVS-HOWTO/HOWTO/LVS-HOWTO.install.html
http://dev.mysql.com/doc/refman/5.1/enffaqs-mysql-cluster.htmi#qandaitem-24-10-11
http://dev.mysql.com/doc/refman/5.1/en/mysql-cluster-multi-hardware-software-network.h
tml

http://www.jedi.com/obiwan/technology/ultramonkey-rhel4.html
http://www.howtoforge.com/loadbalanced_mysql_cluster_debian_p8
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