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1. How to makes the following assumptions
1.The cluster setup has four nodes, each on a separate host, and each with a fixed network address on

a typical Ethernet as shown here:
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Node IP Addres
	Management (MGM) node “A”
	192.168.20.245

	Management (MGM) node “B”
	192.168.20.246

	MySQL server (SQL) node “A”
	192.168.20.247

	MySQL server (SQL) node “B”
	192.168.20.248

	Data (NDBD) node “A”
	192.168.20.249

	Data (NDBD) node “B”
	192.168.20.250


2. Installing the Software
Install mysql (5.0.37) each server.

shell> groupadd mysql

shell> useradd -g mysql mysql

shell> cd /home/admin/work

shell> tar zxvf mysql-5.0.37.tar.gz

shell> cd mysql-5.0.37

shell> ./configure --prefix=/usr/local/mysql --with-mysqld-user=mysql \

       --with-charset=utf8 \

       --without-bench --without-debug --with-pthread \

       --with-extra-charset=all --with-mysqld-ldflags=-all-static \

       --with-ndbcluster 

shell> make

shell> make install

shell> cp support-files/my-medium.cnf /etc/my.cnf

shell> cp support-files/mysql.server /etc/rc.d/init.d/

shell> chmod +x /etc/rc.d/init.d/mysql.server

shell> chkconfig --add mysql.server

shell> cd /usr/local/mysql

shell> bin/mysql_install_db
shell> chown -R root  .

shell> chown -R mysql var

shell> chgrp -R mysql .
3. Configuring the Storage and SQL Nodes (192.168.20.247-250)

For each data node and SQL node in our example setup, my.cnf should look like this:
shell> vi /etc/my.cnf
# Options for mysqld process:

[MYSQLD]

ndbcluster # run NDB storage engine

ndb-connectstring=192.168.20.245,192.168.20.246 # location of management server

# Options for ndbd process:

[MYSQL_CLUSTER]

ndb-connectstring=192.168.20.245,192.168.20.246  # location of management server

4. Configuring the Management Node (192.168.20.245-246)

shell> mkdir /var/lib/mysql-cluster

shell> vi /var/lib/mysql-cluster/config.ini

# Options affecting ndbd processes on all data nodes:

[NDBD DEFAULT]

NoOfReplicas=2 # Number of replicas

MySQL Cluster

1054

DataMemory=80M # How much memory to allocate for data storage

IndexMemory=18M # How much memory to allocate for index storage

# For DataMemory and IndexMemory, we have used the

# default values. Since the "world" database takes up

# only about 500KB, this should be more than enough for

# this example Cluster setup.

# TCP/IP options:

[TCP DEFAULT]

portnumber=2202 # This the default; however, you can use any

# port that is free for all the hosts in cluster

# Note: It is recommended beginning with MySQL 5.0 that

# you do not specify the portnumber at all and simply allow

# the default value to be used instead

# Options for Manaegement process “A”:
[NDB_MGMD]

hostname=192.168.20.245 # Hostname or IP address of MGM node

datadir=/var/lib/mysql-cluster # Directory for MGM node log files
# Options for Manaegement process “B”:
[NDB_MGMD]

hostname=192.168.20.246 # Hostname or IP address of MGM node

datadir=/var/lib/mysql-cluster # Directory for MGM node log files
# Options for data node "A":

[NDBD]

# (one [NDBD] section per data node)

hostname=192.168.20.247 # Hostname or IP address

datadir=/usr/local/mysql/var # Directory for this data node's data files

# Options for data node "B":

[NDBD]

hostname=192.168.20.248 # Hostname or IP address

datadir=/usr/local/mysql/var # Directory for this data node's data files

# Options for SQL node “A”:

[MYSQLD]

hostname=192.168.20.249 # Hostname or IP address

# (additional mysqld connections can be

# specified for this node for various

# purposes such as running ndb_restore)
# Options for SQL node “B”:
[MYSQLD]

hostname=192.168.20.250 # Hostname or IP address

# (additional mysqld connections can be

# specified for this node for various

# purposes such as running ndb_restore)

5. Initial Startup

The management node should be started first, followed by the data nodes, and then finally by any SQL nodes:

1  On the management host (192.168.20.245-246) , issue the following command from the system shell to start the MGM node process:  

shell> cd /usr/local/mysql/libexec/
shell> ndb_mgmd -f /var/lib/mysql-cluster/config.ini
2  On each of the data node hosts (192.168.20.247-248) , run this command to start the ndbd process for the first time:

shell> ndbd –initial            
Note that it is very important to use the --initial parameter only when starting ndbd for the

first time, or when restarting after a backup/restore operation or a configuration change. This is because the --initial option causes the node to delete any files created by earlier ndbd instances

that are needed for recovery, including the recovery log files.

3  On the mysqld host (192.168.20.249-250) , issue the following command from the system shell to start the mysqld
Shell> mysqld_safe --user=mysql &

If all has gone well, and the cluster has been set up correctly, the cluster should now be operational. You can test this by invoking the ndb_mgm management node client (192.168.20.245). The output should look like that shown here, although you might see some slight differences in the output depending upon the exact version of MySQL that you are using:
Shell> ndb_mgm
ndb_mgm> show

Cluster Configuration

---------------------

[ndbd(NDB)]     2 node(s)

id=3    @192.168.20.247  (Version: 5.0.37, Nodegroup: 0, Master)

id=4    @192.168.20.248  (Version: 5.0.37, Nodegroup: 0)

[ndb_mgmd(MGM)] 2 node(s)

id=1    @192.168.20.245  (Version: 5.0.37)

id=2    @192.168.20.246  (Version: 5.0.37)

[mysqld(API)]   2 node(s)

id=5    @192.168.20.249  (Version: 5.0.37)

id=6    @192.168.20.250  (Version: 5.0.37)
Connect to the server and verify that the NDBCLUSTER storage engine is enabled:
shell> mysql

mysql> show engines\G

*************************** 9. row ***************************

 Engine: ndbcluster

Support: YES

Comment: Clustered, fault-tolerant, memory-based tables

*************************** 10. row ***************************

mysql> use test;

Database changed
mysql> CREATE TABLE ctest (i INT) ENGINE=NDBCLUSTER;

Query OK, 0 rows affected (0.64 sec)

The row numbers shown in the preceding example output may be different from those shown on your system, depending upon how your server is configured.

Try to create an NDBCLUSTER table:

mysql> CREATE TABLE ctest (i INT) ENGINE=NDBCLUSTER;
mysql> show create table ctest \G

*************************** 1. row ***************************

       Table: ctest

Create Table: CREATE TABLE `ctest` (

  `i` int(11) default NULL

) ENGINE=ndbcluster DEFAULT CHARSET=utf8

1 row in set (0.10 sec)
6. Shutdown and Restart
To shut down the cluster, enter the following command in a shell on the machine hosting the MGM node:

Shell> ndb_mgm –e shutdown

To restart the cluster, run these commands (192.168.20.246-247)

Shell> ndb_mgmd –f /var/lib/mysql-cluster/config.ini

On each of the data node hosts(192.168.20.247-248)
Shell> ndbd
On the SQL host (192.168.20.249-250)

Shell> mysqld_safe &

7. Restore a Cluster Backup
Create sample database and table for backup test.

mysql> create database sakai;

mysql> use sakai;

mysql> create table person(

id integer primary key auto_increment,

name varchar(50) not null

)engine=ndbcluster;

mysql> insert person (name) values('sakai');

mysql> insert person (name) values('jun');

mysql> insert person (name) values('michel');

mysql> insert person (name) values('nnn');

mysql> insert person (name) values('aaa');

ndb_restore must be executed once for each of the backup files that were created by the START BACKUP command used to create the backup
ndb_mgm> start backup　　( or Shell> /usr/local/mysql/bin/ndb_mgm -e "start backup")
Waiting for completed, this may take several minutes

Node 3: Backup 1 started from node 1

Node 3: Backup 1 started from node 1 completed

 StartGCP: 31554 StopGCP: 31557

 #Records: 2057 #LogRecords: 0

 Data: 33956 bytes Log: 0 bytes

BACKUP 1 file saved each NDB Server

Shell> ssh 192.168.20.247

Shell> cd /usr/local/mysql/var/BACKUP/BACKUP-1
Shell> ls 

BACKUP-1-0.3.Data  BACKUP-1.3.ctl  BACKUP-1.3.log

Shell> ssh 192.168.20.248

Shell> cd /usr/local/mysql/var/BACKUP/BACKUP-1
Shell> BACKUP-1-0.4.Data  BACKUP-1.4.ctl  BACKUP-1.4.log
Delete database for restore test
mysql> drop database sakai;

Create database and talbe for restore

mysql> create database sakai;

mysql> use sakai;

mysql> create table person(

id integer primary key auto_increment,

name varchar(50) not null

)engine=ndbcluster;

Type “ndb_restore” for restore.

ssh 192.168.20.247
cd /usr/local/mysql/var/BACKUP/BACKUP-1
/usr/local/mysql/bin/ndb_restore -n 3 -b 1 -r

ssh 192.168.20.248
cd /usr/local/mysql/var/BACKUP/BACKUP-9

/usr/local/mysql/bin/ndb_restore -n 4 -b 1 -r

“ndb_restore” option are shown in the following:
-b  Backup sequence ID

-n  Use backup files from node with the specified ID

-r  Restore data and logs

· if MySQL daemon run on NDB server, stop the damen and then run “ndb_restore”.

You might see the error are shown as following:
[root@cluster2 BACKUP-9]# /usr/local/mysql/bin/ndb_restore -n 4 -b 9 -r

Nodeid = 4

Backup Id = 9

backup path = ./

Ndb version in backup files: Version 5.0.51

Configuration error: Could not alloc node id at 192.168.20.245 port 1186: Connection done from wrong host ip 192.168.20.247.

Failed to initialize consumers
