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% 13 MySQL HiiR

1.1 MySQL f&i4
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MySQL SZH 3C#%: http:/www.unixhot.com/pdf/mysql.pdf
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ivaw v R “ i B
% 2 3 MySQL Rz 3%
MySQL %377 VAR 2, YRt 2e 2 n] @ il Lo, R v AFR @ R B e 1 UL B, IRTR
B e
2.1 fREFmiEREE

[root@MySQL-Master ~]# cd /usr/local/src
[root@MySQL-Master src]# wget

http://ftp.jaist.ac.jp/pub/mysql/Downloads/MySQL-5.1/mysql-5.1.56.tar.gz

[root@MySQL-Master src]# tar zxvf mysql-5.1.56.tar.gz

[root@MySQL-Master src]# cd mysql-5.1.56

[root@MySQL-Master mysql-5.1.56]# ./configure --prefix=/usr/local/mysql \
--localstatedir=/data/mysql --enable-assembler \
--with-client-1dflags=-all-static --with-mysqld-ldflags=-all-static \
--with-pthread --enable-static --with-big-tables --without-ndb-debug \
--with-charset=utf8 --with-extra-charsets=all \
--without-debug --enable-thread-safe-client --enable-local-infile --with-plugins=max

[root@MySQL-Master mysql-5.1.56]# make && make install

2.2 ZESENA

--prefix=/ust/local/mysql  //EFEF 223 H %

--localstatedir=/data/mysql /23 LA H 5%

--with-client-1dflags=-all-static --with-mysqld-ldflags=-all-static//&f A5 2 ¥ % 2% mysql 25 7 i AR 55 ity
--with-pthread /KR £FE

--with-big-tables /% K2 i1 #5

--with-charset=utf8  //BRINFRFEEN utfs

--with-extra-charsets=all // % 3 flT B 77745

--without-debug  //Z:## debug

--enable-thread-safe-client //VAZRFE 77 =04 135 ) Uity
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--with-plugins=max //#5 I innodb J% partition ) > ¥

--enable-local-infile /%t load data H)
2.3 G P A

[root@MySQL-Master mysql-5.1.56]# groupadd mysql

[root@MySQL-Master mysql-5.1.56]# useradd -s /sbin/nologin -M -g mysql mysql
2.4 BIBUEFE

[root@MySQL-Master mysql-5.1.56]# cd /usr/local/mysql/
[root@MySQL-Master mysql]# mkdir -p /data/mysql
[root@MySQL-Master mysql]# bin/mysql install db --basedir=/ust/local/mysql/ --datadir=/data/mysql/

--user=mysql
2.5 HHRMAREMBE

[root@MySQL-Master mysql]# chown -R root:mysql /usr/local/mysql/

[root@MySQL-Master mysql]# chown -R mysql:mysql /data/mysql/
2.6 EEXMHF

[root@MySQL-Master mysql]# cp /usr/local/mysql/share/mysql/my-medium.cnf /etc/my.cnf
[root@MySQL-Master mysql]# cp /usr/local/mysql/share/mysql/mysql.server /etc/init.d/mysqld
[root@MySQL-Master mysql]# chmod 755 /etc/init.d/mysqld

[root@MySQL-Master mysql]# chkconfig --add mysqld

[root@MySQL-Master mysql]# vim /root/.bash_profile
PATH=$PATH:$HOME/bin:/usr/local/mysql/bin

[root@MySQL-Master mysql]# source /root/.bash_profile
2.7 A EIAIIR T .

[root@MySQL-Master mysql]# service mysqld start
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Starting MySQL [ OK ]

[root@MySQL-Master mysql]# mysqladmin -u root password unixhot //15% & i% H C. % 55

% 3 & MySQL Replication

3.1 MySQL Replication HEiR

MySQL Replication {&#% MySQL AB & |, = B il i 0 4 ik 55 #% b0 — i) H 3G d i X 4% 4% )
MHRSS 4 £, MYSQL 2 H Ot — 3| H B 8 e Al < 1) DDL, DML, DCL % 154) ! HIX 0 & ] A
T MySQL #%, ERMEAFHN. HAT MySQL & HIFEMML N RAEwm, CLmNAL TN
W52 I BERE .

FARK) R 2% MySQL B J7 C#Y:  http:/dev.mysql.com/doc/refman/5.1/zh/index.html

3.2 23 MySQL Slave

SR

SEEOPR I A W B S IO AL

FEHL4 IP Hiuhi 1EH
MySQL-Master 192.168.0.13 MySQL F FEJiRk %5 2%
MySQL-Slave 192.168.0.14 MySQL M ZENR 55 %%

3.3 7E MySQL Master FHIECE

3.3.1 €% Replication F F*

[root@MySQL-Master ~]# mysql -u root -p

Enter password:
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Welcome to the MySQL monitor. Commands end with ; or \g.
Your MySQL connection id is 2

Server version: 5.1.55-log Source distribution

Copyright (c) 2000, 2010, Oracle and/or its affiliates. All rights reserved.
This software comes with ABSOLUTELY NO WARRANTY. This is free software,

and you are welcome to modify and redistribute it under the GPL v2 license
Type 'help;' or "\h' for help. Type "\¢' to clear the current input statement.

mysql> GRANT REPLICATION SLAVE,reload,super ON *.* TO slave@192.168.0.14 IDENTIFIED BY
‘unixhot';
Query OK, 0 rows affected (0.00 sec)

Mysql>quit

3.3.2 5% MySQL Bt B 3044

[root@MySQL-Master ~J# vim /etc/my.cnf

server-id=1 #1..1% & server id

log-bin=mysql-binlog  #F]FF i HE, SEFRAEARPEE b, /NS 10 WHFE
expire logs day=10 # B k) H R A H

max_binlog_size=500M #¥X B %1 binlog ST/

BMGE JG B HINE B ZE: [root@MySQL-Master ~]# /etc/init.d/mysqld restart

HER: mysql-5.1.45.tar.gz UAERINIT S T log-bin #E101, H H. server-id BRIAH 1.
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3.3.3 3k78 Master DB [JFHXE R

mysql> show master status;

+ + + + +

| File | Position | Binlog Do_DB | Binlog_Ignore DB |
+ + + + +

| mysql-bin.000003 | 106 | |

+ + + + +

1 row in set (0.00 sec)

JER: fit Slave DB HEEIN (.

3.3.4 %4} Master DB %% %/ Slave DB

#ITEARE, AL EEE HIEEE S, W] LME A mysqldump, £EIX BB R, AL
SORIHERE, T DA AE S [0 1 il AL

3.4 f£ MySQL Slave LFHIBZE .

3.4.1 535 MySQL EC & XU

[root@MySQL-Slave ~J# vim /etc/my.cnf

server-id=2  #ILE 2 MMIRSS BRITK IR E id T

slave-skip-errors=all ~ #mysql & il o] G tH L MW 5548 Lol LLEATHER), MRS EAREWIEAT, BT
PLERATLE my.cnf 1—4] slave-skip-errors=all &= & & ZH& BT 1 sql 18 A5 52 !

relay-log=mysql-relay-bin #1% 3CAFH T 17 Slave ¥ 1 1/0 £8FE M\ Master S 52 B — 3k SCAFEE B
BRGE G EREHEZE: [root@MySQL-Slave ~]# /etc/init.d/mysqld restart
3.4.2 7E Slave IR %2344 .

mysql> CHANGE MASTER TO
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-> MASTER _HOST='192.168.0.13/,

-> MASTER _USER='slave',

-> MASTER_PASSWORD="unixhot',

-> MASTER LOG_FILE='mysql-bin.000003',
-> MASTER _LOG POS=106;

Query OK, 0 rows affected (0.04 sec)

SR«

MASTER HOST: Master 414 (B0 1P Hitb)
MASTER_USER: Slave i Master EHLIIH %
MASTER _PASSWORD: Slave i%4% Master ] /1 J7 %%
MASTER _LOG FILE: FFUs%8E i) H &S 4 Fx

MASTER_LOG_POS: & 61 HEXHAIE, W2 Log Position.

3.4.3 /33)j Slave DB

mysql> START SLAVE;

Query OK, 0 rows affected (0.00 sec)
3.5 WHAK 25Tl

7] PLZE Master DB 6 — 5%, 5i#F, 3 Slave DB &, WAL E I Et T LLUR T FEE 1 .

MySQL Replication [ i #5152 % (Linux HREuia4Ez hix).

% 4 & MySQL Proxy

4.1 MySQL B 4 BN
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MySQL-Proxy, & & 7E /R MySQL 8 P %5 7 AR 55 s Z (AN IR R, B30 SCRF RN PR AS I 5
Lua. XMRHEATCUHR AT MRS (transform) 1@ /5 %085 .

MySQL Proxy 558 K I — T D) g & SL it 54385 (Read/Write Splitting) . JEA ) JF # 2 1k
FHRE PRSP, T A B B AL 38 SELECT 25 A) . H0H e 52 i i ST 3 45 M 2 i) S 3501
AR [R) 25 B AR b I B P

’I slave I 'I slave |

4.2 MySQL 3RBEHZ

SEIFR I U ] 5 = SR I AL L

FHA4 1P Mkl !

MySQL-Master 192.168.140.128 MySQL ik 55 4%
MySQL-Slave 192.168.140.129 MySQL M Nk %5 2%
MySQL-Proxy 192.168.140.130 MySQL IR 55 %%

4.2.1 MME LRI

[root@MySQL-Proxy ~]# rpm -q libevent glib2 pkgconfig libtool mysql-devel
[root@MySQL-Proxy ~]# cd /ust/local/src

[root@MySQL-Proxy src]# wget http://www.lua.org/ftp/lua-5.1.4.tar.gz

[root@MySQL-Proxy src]#

wget http://gd.tuwien.ac.at/db/mysql/Downloads/MySQL-Proxy/mysql-proxy-0.6.0.tar.gz

[root@MySQL-Proxy src]# wget http://www.monkey.org/~provos/libevent-1.4.13-stable.tar.gz
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42.2 %3 lua

[root@MySQL-Proxy src]# tar zxvf lua-5.1.4.tar.gz

[root@MySQL-Proxy srcl# cd lua-5.1.4

[root@MySQL-Proxy lua-5.1.4]# vi Makefile

(L&

INSTALL_ TOP= /usr/local/lua

[root@MySQL-Proxy lua-5.1.4]# make && make linux && make install

[root@MySQL-Proxy lua-5.1.41# export LUA_CFLAGS="-1/usr/local/lua/include"
LUA_LIBS="-L/usr/local/lua/lib -llua -1d1" LDFLAGS="-L/usr/local/libevent/lib -Im"
[root@MySQL-Proxy lua-5.1.4]# export CPPFLAGS="-I/usr/local/libevent/include"

[root@MySQL-Proxy lua-5.1.4]1# export CFLAGS="-I/ust/local/libevent/include"

4.2.3 ‘&3 libevent

[root@MySQL-Proxy src]# tar zxvf libevent-1.4.13-stable.tar.gz
[root@MySQL-Proxy src]# cd libevent-1.4.13-stable
[root@MySQL-Proxy libevent-1.4.13-stable]# ./configure --prefix=/usr/local/libevent

[root@MySQL-Proxy libevent-1.4.13-stable]# make && make install

4.2.4 2% MySQL

[root@MySQL-Proxy srcl# tar zxvf mysql-5.1.47.tar.gz
[root@MySQL-Proxy src]# cd mysql-5.1.47

[root@MySQL-Proxy mysql-5.1.47]# ./configure --prefix=/usr/local/mysql --without-server

4.25 HEFRTE

[root@MySQL-Proxy srcl# export LUA_CFLAGS="-1/usr/local/lua/include"

LUA_LIBS="-L/usr/local/lua/lib -llua -1d1" LDFLAGS="-L/usr/local/libevent/lib -Im"
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[root@MySQL-Proxy src]# export CPPFLAGS="-1/ust/local/libevent/include"

[root@MySQL-Proxy src]# export CFLAGS="-1/ust/local/libevent/include"

4.2.6 %% MySQL-Proxy

VERE: WRARZ I SRR mysql-proxy 75 Z AR glibs

[root@MySQL-Proxy srcl# tar zxvf mysql-proxy-0.6.0.tar.gz

[root@MySQL-Proxy src]# cd mysql-proxy-0.6.0

[root@MySQL-Proxy mysql-proxy-0.6.01# J/configure --prefix=/usr/local/mysql-proxy
--with-mysql=/ustr/local/mysql --with-lua

[root@MySQL-Proxy mysql-proxy-0.6.0]# make && make install
4.3 MySQL-Proxy B B

[root@MySQL-Proxy ~]# /ustr/local/mysql-proxy/sbin/mysql-proxy --help-all
Usage:

mysql-proxy [OPTION...] - MySQL Proxy

Help Options:
-?, --help
--help-all
--help-admin

--help-proxy

admin module

--admin-address=<host:port>  #5 H# F H LU Wy bk Al 1, ERIAZ 4041
proxy-module

-proxy-address=<host:port>  #fQCH F ML T Hohb Al 1, BRIAZ 4040

--proxy-read-only-backend-addresses=<host:port>  # R SRS, AREER 5545 0 M W H bk A o 11
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RN 4042

--proxy-backend-addresses=<host:port>  #i%FHz i Ui B Sk 25 B (1) bk A2 s Wi ot 11, BRI 3306

--proxy-skip-profiling

--proxy-fix-bug-25371

--proxy-lua-script=<file> HERE LS R SS A p bk R s Wi 1, BRIAGE 3306

--NO-proxy

Application Options:
-V, --version
--daemon

--pid-file=<file>

4.4 MySQL Proxy B3l

4.4.1 wA1TiE3h

[root@MySQL-Proxy ~]# /usr/local/mysql-proxy/sbin/mysql-proxy \

> --proxy-read-only-backend-addresses=192.168.140.129:3306 \

> --proxy-backend-addresses=192.168.140.128:3306 \

> --proxy-lua-script=/ust/local/mysql-proxy/share/mysql-proxy/rw-splitting.lua &

FI 3 75 0T B
[root@MySQL-Proxy ~]# netstat -ntlp | grep mysql
tep 0 00.0.0.0:4040 0.0.0.0:*

tep 0 00.0.0.0:4041 0.0.0.0:*

4.4.2 A3

[root@MySQL-Proxy ~]# vi /etc/init.d/mysql-proxy
#!/bin/bash

PRODIR=/ust/local/mysql-proxy

UNIXHOT 3Ti&E R EmE A 4] A Mg

LISTEN 28739/mysql-proxy
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LUA PATH=$PRODIR/share/mysql-proxy

start(){
$PRODIR/sbin/mysql-proxy --proxy-read-only-backend-addresses=192.168.140.129:3306
--proxy-backend-addresses=192.168.140.128:3306 --proxy-lua-script=$ LUA PATH/rw-splitting.lua

>>$PRODIR/mysql-proxy.log &
}

stop(){
kill $(pidof mysql-proxy)
if [ $? -ne 0 J;then

kill -9 $(pidof mysql-proxy)

fi
}
case "$1" in
start)
start
stop)
stop
restart)
stop
start
*)
echo $"Usage: $0 {start|stop|restart}"
Esac

[root@MySQL-Proxy ~]# chmod +x /etc/init.d/mysql-proxy
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[root@MySQL-Proxy ~]# /etc/init.d/mysql-proxy start

4.5 MySQL Proxy MR
4.5.1 MRIFEHF

£ MySQL-Master b @il g il X &5 48 2 A A
mysql> create database unixhot;

mysql> GRANT ALL PRIVILEGES ON unixhot.* to proxytest@'%' identified by 'unixhot';

4.5.2 FEENR

[root@MySQL-Proxy ~]# mysql -h 192.168.140.130 -P 4040 -u proxytest -p
NGRS R

VER: AR BRI, A AR A B AR BEAT . H1 - H AT MySQL Proxy BORIEA
g, WRAEAEA PR, T

% 5 & MySQL Cluster

5.1 MySQL Cluster fajify

\

B E XS, http://dev. mysql. com/doc/refman/5. 1/zh/ndbcluster. html
-

THAE I MySQL Cluster FZEASZER) K]
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Application Application Application Application
1\ N \\ﬁ\ fr

SO '\_ \ &

My SCL My SQL My SCQL

Server Server Server

(row=scrLa) [y =crld) (royr=or 1)

Storage T

NDEB Cluster

(data modes)

hianagermeri

MManagement Server
(rcids_ rocoroecd)

Client

Management
—af—p—
(2.9, wmck_ roegmen)

5.2 MySQL Cluster FRIEIEaE

FEEE MySQL Cluster 2AFE=ATm, —AMEHI RORSEIEHIIRE, —4> SAL R EHLK

S MySQL server ThEE, — ndb 5 A FEHLSZI NDB Cluster HITHAE,
52.1 SZIOIRIE
FEHL4 IP Hiuhi £ H

MySQL-SQL-Nodel

192.168.140.128

SQL 5 sk %543

MySQL-Data-Nodel

192.168.140.129

Data 5 SR %5 4%

MySQL-MGM-Node

192.168.140.130

BB p IR SS A

R WRRH SR BRI A S E, 9 74 MySQL Cluster RJHC B ANFHSE, 15 8 21 1 )

SKERIAET, AR
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[root@MySQL-Proxy ~]# /etc/init.d/mysql-proxy stop
[root@MySQL-Slave ~]# /etc/init.d/mysqld stop

[root@MySQL-Master ~J# /etc/init.d/mysqld stop

5.2.2 BB LRENE

[root@MySQL-SQL-Nodel src]# wget

http://ftp.jaist.ac.jp/pub/mysql/Downloads/MySQL-Cluster-7.1/mysql-cluster-gpl-7.1.3.tar.gz

[root@MySQL-SQL-Nodel src]# chmod +x mysql-cluster-gpl-7.1.3.tar.gz
[root@MySQL-SQL-Nodel src]# scp mysql-cluster-gpl-7.1.3.tar.gz 192.168.140.129:/usr/local/src

[root@MySQL-SQL-Nodel src]# scp mysql-cluster-gpl-7.1.3.tar.gz 192.168.140.130:/usr/local/src

5.2.3 HBEHMGM)T K

1> %3 MGM i /&

[root@MySQL-MGM-Node ~J# cd /usr/local/src
[root@MySQL-MGM-Node src]# tar zxvf mysql-cluster-gpl-7.1.3.tar.gz
[root@MySQL-MGM-Node src]# cd mysql-cluster-gpl-7.1.3
[root@MySQL-MGM-Node mysql-cluster-gpl-7.1.3]# ./configure --prefix=/usr/local/mysqlcluster \
--with-charset=utf8 --with-collation=utf8 general ci\
--with-client-1dflags=-all-static -with-mysqld-ldflags=-all-static \
--enable-assembler --with-extra-charsets=complex \
--enable-thread-safe-client --with-big-tables --with-readline \
--with-ssl --with-embedded-server --enable-local-infile \
--with-unix-socket-path=/ust/local/mysqlcluster/tmp/mysql.sock \
--sysconfdir=/usr/local/mysqlcluster/etc --without-debug \

--with-mysqld-user=mysql --with-plugins=max
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[root@MySQL-MGM-Node mysql-cluster-gpl-7.1.3]# make && make install

2> AL B MGM i /5

[root@MySQL-MGM-Node ~J# cd /ust/local/mysqlcluster/
[root@MySQL-MGM-Node mysqlcluster]# mkdir mysql-cluster
[root@MySQL-MGM-Node mysqlcluster]# vi mysql-cluster/config.ini
[NDBD DEFAULT]

NoOfReplicas= 1

DataMemory=50M

IndexMemory=10M

[NDB_MGMD]
id=1
HostName=192.168.140.130

DataDir=/usr/local/mysqlcluster/mysql-cluster

[NDBD]
id=2
HostName=192.168.140.129

DataDir=/usr/local/mysqlcluster/ndbdata

[MYSQLD]
id=3

HostName=192.168.140.128

3> 55 MGM 5 &

[root@MySQL-MGM-Node mysqlcluster]# libexec/ndb_mgmd -f

/ust/local/mysqlcluster/mysql-cluster/config.ini
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5.2.4 #Z NDBD ¥ /=

1> %3 NDBD 5 &

[root@MySQL-Data-Nodel ~]J# cd /ust/local/src
[root@MySQL-Data-Nodel src]# tar zxvf mysql-cluster-gpl-7.1.3.tar.gz
[root@MySQL-Data-Nodel src]# cd mysql-cluster-gpl-7.1.3
[root@MySQL-Data-Nodel mysql-cluster-gpl-7.1.3]# ./configure --prefix=/usr/local/mysqlcluster \
--with-charset=utf8 --with-collation=utf8 general ci\
--with-client-1dflags=-all-static -with-mysqld-ldflags=-all-static \
--enable-assembler --with-extra-charsets=complex \
--enable-thread-safe-client --with-big-tables --with-readline \
--with-ssl --with-embedded-server --enable-local-infile \
--with-unix-socket-path=/ust/local/mysqlcluster/tmp/mysql.sock \
--sysconfdir=/usr/local/mysqlcluster/etc --without-debug \
--with-mysqld-user=mysql --with-plugins=max

[root@MySQL-Data-Nodel mysql-cluster-gpl-7.1.3]# make && make install

2> B E NDBD 7 &

[root@MySQL-Data-Nodel ~J# cd /usr/local/mysqlcluster/
[root@MySQL-Data-Nodel mysqlcluster]# mkdir etc ndbdata
[root@MySQL-Data-Nodel mysqlcluster|# vi etc/my.cnf
[mysqld]

basedir=/ust/local/mysqlcluster/
datadir=/usr/local/mysqlcluster/var

user=mysql
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port=3306
socket=/usr/local/mysql/tmp/mysql.sock
ndbcluster
ndb-connectstring=192.168.140.130
[mysql_cluster]

ndb-connectstring=192.168.140.130
3> j53) NDBD 5 &

[root@MySQL-Data-Nodel mysqlcluster]# libexec/ndbd --initial

=¥

55— A B N --initial ZECGEATVIIRM AR, FELUERESY, TAAZEMZZSH, BN ndbd
P P21 b B SL BT FH 3 P S 1 0l SO H 55T A

5.2.5 #& SQL A
1> %% SQL 5 5

[root@MySQL-SQL-Nodel ~J# cd /usr/local/src/
[root@MySQL-SQL-Nodel src]# tar zxvf mysql-cluster-gpl-7.1.3.tar.gz
[root@MySQL-SQL-Nodel src]# cd mysql-cluster-gpl-7.1.3
[root@MySQL-SQL-Nodel mysql-cluster-gpl-7.1.3]# ./configure --prefix=/usr/local/mysqlcluster \
--with-charset=utf8 --with-collation=utf8 general ci \
--with-client-1dflags=-all-static -with-mysqld-ldflags=-all-static \
--enable-assembler --with-extra-charsets=complex \
--enable-thread-safe-client --with-big-tables --with-readline \
--with-ssl --with-embedded-server --enable-local-infile \

--with-unix-socket-path=/usr/local/mysqlcluster/tmp/mysql.sock \

UNIXHOT 3Ti& P E s L W BT 24 7] A Mug http://www. unixhot. com 24



KERHEIE (Linux #4tia4E2 MySQL DBA)

uml.org.cn

--sysconfdir=/usr/local/mysqlcluster/etc --without-debug \
--with-mysqld-user=mysql --with-plugins=max

[root@MySQL-Data-Nodel mysql-cluster-gpl-7.1.3]# make && make install
2> B E SQL i

[root@MySQL-SQL-Nodel ~]# cd /usr/local/mysqlcluster/
[root@MySQL-SQL-Nodel mysqlcluster]# mkdir etc
[root@MySQL-SQL-Nodel mysqlcluster]# chown -R root:mysq] .
[root@MySQL-SQL-Nodel mysqlcluster|# bin/mysql_install db --user=mysql
[root@MySQL-SQL-Nodel mysqlcluster]# vi etc/my.cnf
[mysqld]

basedir=/ust/local/mysqlcluster/
datadir=/usr/local/mysqlcluster/var

user=mysql

port=3306

socket=/usr/local/mysql/tmpcluster/mysql.sock

ndbcluster

ndb-connectstring=192.168.140.130

[mysql cluster]

ndb-connectstring=192.168.140.130
3> jA3) SQL Fi K

[root@MySQL-SQL-Nodel mysqlcluster]# bin/mysqld_safe --user=mysql &

5.3 MySQL Cluster iR
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PR BT Rl R

[root@MySQL-MGM-Node ~J# cd /usr/local/mysqlcluster/
[root@MySQL-MGM-Node mysqlcluster]# bin/ndb_mgm
-- NDB Cluster -- Management Client --

ndb_mgm> show

Connected to Management Server at: localhost: 1186

Cluster Configuration

[ndbd(NDB)] 1 node(s)

1d=2 @192.168.140.129  (mysql-5.1.44 ndb-7.1.3, Nodegroup: 0, Master)

[ndb mgmd(MGM)] 1 node(s)

id=1 @192.168.140.130 (mysql-5.1.44 ndb-7.1.3)

[mysqld(API)] 1 node(s)

1d=3 @192.168.140.128 (mysql-5.1.44 ndb-7.1.3)

% 6 & Heartbeat 1 DRBD = 7] H

6.1 DRBD /48

DRBD(Distributed Replicated Block Device), DRBD “SFRs& "M% RAID", FFE#H A, B LINBIT
A IFRK . DRBD 0 APARSY, A% IR E)FE 7 ARG AT /- 28 1) T H . Linux 2.6.33 ZJ5IA
AL T DRBD.

DRBD  SEZfp b —Flb i 4% AU SE B, E B4 T Linux “F & N #Em HHA) T 2 $ . fhE B i
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K2 RATAR SRR PP T L, G X 28 5 R R D B R B B, A R T— A48 RAID [ ZhRE.
At 4 VR Hds 5N AHE () DRBD 5 # L[KSCAF ZR GEI B 2 [R50 128 3 R 2% rh ) 53 b —
G N b, FFRSEEMRRE AR ARG (SEFR B3O R 4E 10 A1 th & th DRBD
IR ARSI e AT S (N H@ET Al (CEND BT URIESER BF2E, FRRIE 10
I —Sh e FT LA AR R 0 AL B R S R 1T i) BN e 2 PR B A — 1 5 2 R RO 08,

AT LAGEEEE ], LAk S 0 E
= =

6.2 Heartbeat /%

6.3 EERTRIMES LIE

F—p: HEHRPIGR S, 20025 L MySQL.

B ERIAZICR, MRS T 2.6.33 3, MAFELET.

[root@ySQL-M ~]# uname —r

2.6.18-164. el5

SE=sp. e DRBD fEHIAEAL, TP GRS a2 7 — B, JF X, BofA BRIt R 4.
Device Boot Start End Blocks Id System

/dev/sdbl 1 261 2096451 83 Linux

F0UE: 1P sk L4

FHLA4 IP Mt YEH
MySQL-nodel 192.168.140.137 MySQL = FE Nk 5545
MySQL-node2 192.168.140.139 MySQL % k%5 2%
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6.4 % DRBD

/N TR 2R TR AR B MySQL-nodel A1 MySQL-node2 73 HI$4AT

6.4.1 TERHME

[root@ySQL-nodel ~J# cd /usr/local/src

[root@lySQL-nodel srcl# wget http://oss. linbit. com/drbd/8. 3/drbd-8. 3. 7. tar. gz
[root@ySQL-nodel srcl# tar zxvf drbd-8.3.7.tar. gz

[root@lySQL-nodel srcl# cd drbd-8.3.7

6. 4.2 FNABAEITT R

[root@lySQL-nodel drbd-8.3.7]# ./configure ——prefix=/usr/local/drbd \
> ——sysconfdir=/etc ——with—km

[root@lySQL-nodel drbd-8. 3. 7]# make

Module build was successful. (E7nEEE] 5 AL Ih A IE)
[root@lySQL-nodel drbd-8.3.7]# make install

[root@ySQL-nodel ~J# whereis drbd

drbd: /etc/drbd.d /etc/drbd. conf /usr/local/drbd

6. 4.3 3\ DBRD ARB| %+
[root@ySQL-nodel ~]# modprobe drbd
[root@ySQL-nodel ~J# lsmod | grep drbd
drbd 272504 0

[root@ySQL-nodel ~J# echo “modprobe drbd” >> /etc/rc. local

6. 4.4 DRBD #y %
GEERIGE, 2RI, KA T UL =Am4:
[root@ySQL-nodel ~J# 1s /sbin/drbd#

/sbin/drbdadm /sbin/drbdmeta /sbin/drbdsetup
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6.5 DRBD i &

6.5.1 /etc/drbd. conf
[root@ySQL-M ~J# cat /etc/drbd. conf

# You can find an example in /usr/share/doc/drbd.../drbd. conf. example

include “drbd. d/global common. conf”;

include “drbd. d/*. res”;

BRINIEOL T, 1A T /ete/drbd. d B R WAL E SCHF, T & HAB 1) drbd. conf

[root@ySQL-M ~J# cat /etc/drbd. conf

include “drbd. d/global common. conf”;

resource r0 { #E L—PRHIFEHF r0

on MySQL—nodel {

device /dev/drbdl: #i¥% B —1 DRBD device, Z5 EM 0 FFiE, Fix&ES 147,
disk /dev/sdbl; #ASHUEHH device
address 192.168.140.137:7789; #MZ5ix &, IP Huhlmus

meta—disk internal;

on MySQL-node2 {
device /dev/drbdl;
disk /dev/sdbl;
address 192.168. 140. 139:7789;

meta—disk internal;

6.5 YItHtbiZE

6.5.1 fiJ# DRBD Jo¥¥E
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[root@ySQL-nodel ~]# drbdadm create-md r0

Writing meta data. ..

initializing activity log

NOT initialized bitmap

New drbd meta data block successfully created

success

[root@ySQL-nodel ~]# drbdadm attach r0

[root@ySQL-nodel ~]# drbdadm syncer r0

[root@ySQL-nodel ~]# drbdadm connect r0

WHE AT R

[root@ySQL-nodel ~J# drbdadm —— ——overwrite-data—of-peer primary r0
[root@ySQL-nodel ~]# mkfs. ext3 /dev/drbdl

[root@MySQL-nodel ~J# cat /proc/drbd

version: 8.3.7 (api:88/proto:86-91)

GIT-hash: ea9e28dbff98e331a62bcbcc63a6135808fe2917 build by root@IySQL-M, 2010-11-26

02:36:34

1: c¢s:SyncSource ro:Primary/Secondary ds:UpToDate/Inconsistent C r—n
ns: 75304 nr:0 dw:66388 dr:8952 al:25 bm:2 10:0 pe:0 ua:0 ap:0 ep:1 wo:b 00s:2024192
D ] sync’ed: 3.6% (2024192/2096348)K

finish: 1:52:27 speed: 256 (2,120) K/sec

[root@ySQL-node2 ~]# cat /proc/drbd
version: 8.3.7 (api:88/proto:86-91)
GIT-hash: ea9e28dbff98e331a62bcbcc63a6135808fe2917 build by root@lySQL-node2, 2010-11-27

01:50:08

1: cs:SyncTarget ro:Secondary/Primary ds:Inconsistent/UpToDate C r——

ns:0 nr:79880 dw:79880 dr:0 al:0 bm:2 10:0 pe:0 ua:0 ap:0 ep:1 wo:b 00s:2019616
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D ] sync’ed: 3.8% (2019616/2096348)K

finish: 0:42:04 speed: 512 (1, 868) K/sec

%7 3= MySQL e lsTs

MySQL Z1PIRASR B R A s 4k TFE)T, A1 MySQL DBA FIEE TAEZ —. AT MySQL
I NPy, — BB NEEAIRS TS (2% (Linux REGuis4Eziz4eliiz)), —#n
NPERE TS, &N MySQL eI ILINSHE R, XY, FEMJEE, MySQL

=
d.{,
=)
fEay
ot
§>>}

£ MySQL I #r 2477, DBA i@ % A — T dr & KK MySQL HPRAH -

Mysql> show status;

Mysql> show master status;

Mysql> show slave status;

Mysql> show inodb status;

N2 show status fii B 5 —1T, AT LAE B 268 17, [HIX Wik e KRIVERESR bR, 1EIR
% DBA 2.

268 rows in set (0.00 sec)
7.2 mysqlreport

Mysqlreport #&H perl 4 5 11— 24T TE, f#U 7 show status 7= A8 B K EFRATTHE DA FPIR O o
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7.2.1 mysqlreport [ H < % J7

http://hackmysgl.com/mysglreport CEHHEI)

http://hackmysql.com/mysqglreportguide (/7 F)

7.2.2 mysqlreport 3%

Mysqlreport 75 % Perl-DBI Al Perl-DBD-Mysql )3 ¥
[root@MySQL-Master ~]# cd /usr/local/src

[root@MySQL-Master src]# wget http://hackmysql.com/scripts/mysqlreport-3.5.tgz

[root@MySQL-Master srcl# tar zxvf mysqlreport-3.5.tgz
mysqlreport-3.5/

mysqlreport-3.5/COPYING
mysqlreport-3.5/mysqlreportdoc.html
mysqlreport-3.5/mysqlreportguide.html

mysqlreport-3.5/mysqlreport

7.2.3 mysqlreport %% #7

[root@MySQL-Master mysqlreport-3.5]# perl mysqlreport --help
mysqlreport v3.5 Apr 16 2008

mysqlreport makes an easy-to-read report of important MySQL status values.

Command line options (abbreviations work):
--user USER Connect to MySQL as USER  #Hl ' 4
--password PASS  Use PASS or prompt for MySQL user's password ~ #%fi5
--host ADDRESS  Connect to MySQL at ADDRESS  #F=HL IP 5 A] LLRHT 145 4
--port PORT Connect to MySQL at PORT #mysql ¥ [ o

--socket SOCKET  Connect to MySQL at SOCKET #15¢ B BT mysql socket EHz
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--no-mycnf Don't read ~/.my.cnf #ANEEHL my.onf B & SCAF
--infile FILE Read status values from FILE instead of MySQL
--outfile FILE Write report to FILE #ig 5 N F) S
--email ADDRESS  Email report to ADDRESS (doesn't work on Windows) #/ %%t H & 21 44
--flush-status Issue FLUSH STATUS; after getting current values
--relative X Generate relative reports. If X is an integer,
reports are live from the MySQL server X seconds apart.
If X is a list of infiles (filel file2 etc.),
reports are generated from the infiles in the order
that they are given.

--report-count N  Collect N number of live relative reports (default 1)

--detach Fork and detach from terminal (run in background)
--help Prints this  #4TERLH B H &
--debug Print debugging information

Visit http://hackmysql.com/mysqlreport for more information.
s o =z &
%% 8 & MySQL H:RefRik

MySQL PEREDEAL, I AT N RGN ) 2R A A, A FR 25 B, &
SRR N IO He P AR AN S AR ], (O AT — Sl I IR T i, R — &1 R B AR, BRATH A
R FH (0 — e K 5

8.1 &5IZ&F (MYISAMD

2 MySQL PERefiAeh — N EBRI AT, ETUMABIEHRS, KA L F T AN R
HH S LA, ERXEEEIIR G %A .

2RI B AT IR R 5 A7, BREEEN, WINTESHRRENR,
WHAFLT, VRN Select &) 7 A R HRAF 1 80%#R TG AL M LR 72 51, QIR VKN Update
A insert WAZZ MTE, IR 57 ST T MySQL BITERE, 7T LA R 51 A7 =2 XTI 81
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MySQL ff ] key_buffer METURHACE L R 51 G A7 7 B AT A7 A58 K/ o IXAME R ELURIRYE
mysqlreport H1¥ Key FIAE A AN dir 5 BEOROGE KA. — BT, AREUREZE h Ay MYT ST
RN AR A A LG ATA MYT SCAFIRCR AN, g5 R i 275 .

1s -1 | grep 'MYI$' | awk -F* * ’ {print$5}’ |awk —v sum=0 " {sum += $NF} END{print sum}’
8.2 )27 (MYISAM. INNODB)

MySQL SCHFEMZEAF, ERAENFTITRE—RNFEIX HIRZEAF select ML R X T select
P Z N, ROAZIT SR B A7 . [F L, WERRT slect Al update JUF—FERINIAT, ASHER (]
EWGAE, POV REREAAHAFAE AR I I, REX update # 2 2L update IERAIER ML

BRI MySQL 25 A I B ZEAF . £E my. enf BINLL T ABITE

Query_cahce_size = 200000000

Query_cache_type =1

Query_cache limit = 1000000

8.3 LIEZAT

MySQL i FH 2 2R F SR AL B IF R I BERE, fe KRR R IB I max_connections SKffillE, N T
DA LTE BRI, AT BT, HSem TR LN E R,
MySQL BRI VEA L, 7€ my. enf BHILL N AT

Thread cahce size = 200
8.4 RENEZ

R RGBT TR MySQL 1 Il —ANRES, AR EEALGE TN, WMEERE, JEeRil
NEDREAE T, FHTIFER, SRS LA PRV i R A 2%
Wit table_cache HI R E KN
MySQL AL FBEIEAR K, 75 TEAWIG NS MySQL ) 1%, X RLH RS 1/, A REARHE L H#4
MySQL MPERE R FE RIS BEARAMR, AR, /% TAER I A5, WilK
FhN “i4irt X7, 1EH Google 3 “iB4EtLX 7, AL SEEE —FL,
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f{3: GFDL 1Y

(VE: WS HAD A SCRIERCA http:/www.thebigfly.com/gnu/FDLv1.3/)
GNU Free Documentation License

Version 1.3, 3 November 2008
Copyright © 2000, 2001, 2002, 2007, 2008 Free Software Foundation, Inc. <http://fsf.org/>
Everyone is permitted to copy and distribute verbatim copies of this license document, but changing it is

not allowed.
0. PREAMBLE

The purpose of this License is to make a manual, textbook, or other functional and useful document "free"
in the sense of freedom: to assure everyone the effective freedom to copy and redistribute it, with or
without modifying it, either commercially or noncommercially. Secondarily, this License preserves for the
author and publisher a way to get credit for their work, while not being considered responsible for
modifications made by others.

This License is a kind of "copyleft", which means that derivative works of the document must themselves
be free in the same sense. It complements the GNU General Public License, which is a copyleft license
designed for free software.

We have designed this License in order to use it for manuals for free software, because free software needs
free documentation: a free program should come with manuals providing the same freedoms that the
software does. But this License is not limited to software manuals; it can be used for any textual work,
regardless of subject matter or whether it is published as a printed book. We recommend this License

principally for works whose purpose is instruction or reference.
1. APPLICABILITY AND DEFINITIONS

This License applies to any manual or other work, in any medium, that contains a notice placed by the
copyright holder saying it can be distributed under the terms of this License. Such a notice grants a

world-wide, royalty-free license, unlimited in duration, to use that work under the conditions stated herein.
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The "Document", below, refers to any such manual or work. Any member of the public is a licensee, and is
addressed as "you". You accept the license if you copy, modify or distribute the work in a way requiring
permission under copyright law.

A "Modified Version" of the Document means any work containing the Document or a portion of it, either
copied verbatim, or with modifications and/or translated into another language.

A "Secondary Section" is a named appendix or a front-matter section of the Document that deals
exclusively with the relationship of the publishers or authors of the Document to the Document's overall
subject (or to related matters) and contains nothing that could fall directly within that overall subject. (Thus,
if the Document is in part a textbook of mathematics, a Secondary Section may not explain any
mathematics.) The relationship could be a matter of historical connection with the subject or with related
matters, or of legal, commercial, philosophical, ethical or political position regarding them.

The "Invariant Sections" are certain Secondary Sections whose titles are designated, as being those of
Invariant Sections, in the notice that says that the Document is released under this License. If a section does
not fit the above definition of Secondary then it is not allowed to be designated as Invariant. The Document
may contain zero Invariant Sections. If the Document does not identify any Invariant Sections then there
are none.

The "Cover Texts" are certain short passages of text that are listed, as Front-Cover Texts or Back-Cover
Texts, in the notice that says that the Document is released under this License. A Front-Cover Text may be
at most 5 words, and a Back-Cover Text may be at most 25 words.

A "Transparent" copy of the Document means a machine-readable copy, represented in a format whose
specification is available to the general public, that is suitable for revising the document straightforwardly
with generic text editors or (for images composed of pixels) generic paint programs or (for drawings) some
widely available drawing editor, and that is suitable for input to text formatters or for automatic translation
to a variety of formats suitable for input to text formatters. A copy made in an otherwise Transparent file
format whose markup, or absence of markup, has been arranged to thwart or discourage subsequent
modification by readers is not Transparent. An image format is not Transparent if used for any substantial
amount of text. A copy that is not "Transparent" is called "Opaque".

Examples of suitable formats for Transparent copies include plain ASCII without markup, Texinfo input
format, LaTeX input format, SGML or XML using a publicly available DTD, and standard-conforming

simple HTML, PostScript or PDF designed for human modification. Examples of transparent image
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formats include PNG, XCF and JPG. Opaque formats include proprietary formats that can be read and
edited only by proprietary word processors, SGML or XML for which the DTD and/or processing tools are
not generally available, and the machine-generated HTML, PostScript or PDF produced by some word
processors for output purposes only.

The "Title Page" means, for a printed book, the title page itself, plus such following pages as are needed to
hold, legibly, the material this License requires to appear in the title page. For works in formats which do
not have any title page as such, "Title Page" means the text near the most prominent appearance of the
work's title, preceding the beginning of the body of the text.

The "publisher" means any person or entity that distributes copies of the Document to the public.

A section "Entitled XYZ" means a named subunit of the Document whose title either is precisely XYZ or
contains XYZ in parentheses following text that translates XYZ in another language. (Here XYZ stands for
a specific section name mentioned below, such as "Acknowledgements", "Dedications", "Endorsements",
or "History".) To "Preserve the Title" of such a section when you modify the Document means that it
remains a section "Entitled XYZ" according to this definition.

The Document may include Warranty Disclaimers next to the notice which states that this License applies
to the Document. These Warranty Disclaimers are considered to be included by reference in this License,
but only as regards disclaiming warranties: any other implication that these Warranty Disclaimers may have

is void and has no effect on the meaning of this License.
2. VERBATIM COPYING

You may copy and distribute the Document in any medium, either commercially or noncommercially,
provided that this License, the copyright notices, and the license notice saying this License applies to the
Document are reproduced in all copies, and that you add no other conditions whatsoever to those of this
License. You may not use technical measures to obstruct or control the reading or further copying of the
copies you make or distribute. However, you may accept compensation in exchange for copies. If you
distribute a large enough number of copies you must also follow the conditions in section 3.

You may also lend copies, under the same conditions stated above, and you may publicly display copies.

3. COPYING IN QUANTITY
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If you publish printed copies (or copies in media that commonly have printed covers) of the Document,
numbering more than 100, and the Document's license notice requires Cover Texts, you must enclose the
copies in covers that carry, clearly and legibly, all these Cover Texts: Front-Cover Texts on the front cover,
and Back-Cover Texts on the back cover. Both covers must also clearly and legibly identify you as the
publisher of these copies. The front cover must present the full title with all words of the title equally
prominent and visible. You may add other material on the covers in addition. Copying with changes limited
to the covers, as long as they preserve the title of the Document and satisfy these conditions, can be treated
as verbatim copying in other respects.

If the required texts for either cover are too voluminous to fit legibly, you should put the first ones listed (as
many as fit reasonably) on the actual cover, and continue the rest onto adjacent pages.

If you publish or distribute Opaque copies of the Document numbering more than 100, you must either
include a machine-readable Transparent copy along with each Opaque copy, or state in or with each
Opaque copy a computer-network location from which the general network-using public has access to
download using public-standard network protocols a complete Transparent copy of the Document, free of
added material. If you use the latter option, you must take reasonably prudent steps, when you begin
distribution of Opaque copies in quantity, to ensure that this Transparent copy will remain thus accessible at
the stated location until at least one year after the last time you distribute an Opaque copy (directly or
through your agents or retailers) of that edition to the public.

It is requested, but not required, that you contact the authors of the Document well before redistributing any

large number of copies, to give them a chance to provide you with an updated version of the Document.
4. MODIFICATIONS

You may copy and distribute a Modified Version of the Document under the conditions of sections 2 and 3
above, provided that you release the Modified Version under precisely this License, with the Modified
Version filling the role of the Document, thus licensing distribution and modification of the Modified
Version to whoever possesses a copy of it. In addition, you must do these things in the Modified Version:
e A. Use in the Title Page (and on the covers, if any) a title distinct from that of the Document, and
from those of previous versions (which should, if there were any, be listed in the History section of the

Document). You may use the same title as a previous version if the original publisher of that version
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gives permission.

e B. List on the Title Page, as authors, one or more persons or entities responsible for authorship of
the modifications in the Modified Version, together with at least five of the principal authors of the
Document (all of its principal authors, if it has fewer than five), unless they release you from this
requirement.

e (. State on the Title page the name of the publisher of the Modified Version, as the publisher.

e D. Preserve all the copyright notices of the Document.

e E. Add an appropriate copyright notice for your modifications adjacent to the other copyright
notices.

e F. Include, immediately after the copyright notices, a license notice giving the public permission to
use the Modified Version under the terms of this License, in the form shown in the Addendum below.

e G. Preserve in that license notice the full lists of Invariant Sections and required Cover Texts given
in the Document's license notice.

e H. Include an unaltered copy of this License.

e [ Preserve the section Entitled "History", Preserve its Title, and add to it an item stating at least the
title, year, new authors, and publisher of the Modified Version as given on the Title Page. If there is no
section Entitled "History" in the Document, create one stating the title, year, authors, and publisher of
the Document as given on its Title Page, then add an item describing the Modified Version as stated in
the previous sentence.

e J. Preserve the network location, if any, given in the Document for public access to a Transparent
copy of the Document, and likewise the network locations given in the Document for previous versions
it was based on. These may be placed in the "History" section. You may omit a network location for a
work that was published at least four years before the Document itself, or if the original publisher of
the version it refers to gives permission.

e K. For any section Entitled "Acknowledgements" or "Dedications", Preserve the Title of the
section, and preserve in the section all the substance and tone of each of the contributor
acknowledgements and/or dedications given therein.

e L. Preserve all the Invariant Sections of the Document, unaltered in their text and in their titles.
Section numbers or the equivalent are not considered part of the section titles.

e M. Delete any section Entitled "Endorsements". Such a section may not be included in the
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Modified Version.

e N. Do not retitle any existing section to be Entitled "Endorsements" or to conflict in title with any

Invariant Section.

e O. Preserve any Warranty Disclaimers.
If the Modified Version includes new front-matter sections or appendices that qualify as Secondary
Sections and contain no material copied from the Document, you may at your option designate some or all
of these sections as invariant. To do this, add their titles to the list of Invariant Sections in the Modified
Version's license notice. These titles must be distinct from any other section titles.
You may add a section Entitled "Endorsements", provided it contains nothing but endorsements of your
Modified Version by various parties—for example, statements of peer review or that the text has been
approved by an organization as the authoritative definition of a standard.
You may add a passage of up to five words as a Front-Cover Text, and a passage of up to 25 words as a
Back-Cover Text, to the end of the list of Cover Texts in the Modified Version. Only one passage of
Front-Cover Text and one of Back-Cover Text may be added by (or through arrangements made by) any
one entity. If the Document already includes a cover text for the same cover, previously added by you or by
arrangement made by the same entity you are acting on behalf of, you may not add another; but you may
replace the old one, on explicit permission from the previous publisher that added the old one.
The author(s) and publisher(s) of the Document do not by this License give permission to use their names

for publicity for or to assert or imply endorsement of any Modified Version.
5. COMBINING DOCUMENTS

You may combine the Document with other documents released under this License, under the terms defined
in section 4 above for modified versions, provided that you include in the combination all of the Invariant
Sections of all of the original documents, unmodified, and list them all as Invariant Sections of your
combined work in its license notice, and that you preserve all their Warranty Disclaimers.

The combined work need only contain one copy of this License, and multiple identical Invariant Sections
may be replaced with a single copy. If there are multiple Invariant Sections with the same name but
different contents, make the title of each such section unique by adding at the end of it, in parentheses, the

name of the original author or publisher of that section if known, or else a unique number. Make the same
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adjustment to the section titles in the list of Invariant Sections in the license notice of the combined work.
In the combination, you must combine any sections Entitled "History" in the various original documents,
forming one section Entitled "History"; likewise combine any sections Entitled "Acknowledgements", and

any sections Entitled "Dedications". You must delete all sections Entitled "Endorsements".
6. COLLECTIONS OF DOCUMENTS

You may make a collection consisting of the Document and other documents released under this License,
and replace the individual copies of this License in the various documents with a single copy that is
included in the collection, provided that you follow the rules of this License for verbatim copying of each
of the documents in all other respects.

You may extract a single document from such a collection, and distribute it individually under this License,
provided you insert a copy of this License into the extracted document, and follow this License in all other

respects regarding verbatim copying of that document.
7. AGGREGATION WITH INDEPENDENT WORKS

A compilation of the Document or its derivatives with other separate and independent documents or works,
in or on a volume of a storage or distribution medium, is called an "aggregate" if the copyright resulting
from the compilation is not used to limit the legal rights of the compilation's users beyond what the
individual works permit. When the Document is included in an aggregate, this License does not apply to
the other works in the aggregate which are not themselves derivative works of the Document.

If the Cover Text requirement of section 3 is applicable to these copies of the Document, then if the
Document is less than one half of the entire aggregate, the Document's Cover Texts may be placed on
covers that bracket the Document within the aggregate, or the electronic equivalent of covers if the
Document is in electronic form. Otherwise they must appear on printed covers that bracket the whole

aggregate.
8. TRANSLATION

Translation is considered a kind of modification, so you may distribute translations of the Document under

the terms of section 4. Replacing Invariant Sections with translations requires special permission from their
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copyright holders, but you may include translations of some or all Invariant Sections in addition to the
original versions of these Invariant Sections. You may include a translation of this License, and all the
license notices in the Document, and any Warranty Disclaimers, provided that you also include the original
English version of this License and the original versions of those notices and disclaimers. In case of a
disagreement between the translation and the original version of this License or a notice or disclaimer, the
original version will prevail.

If a section in the Document is Entitled "Acknowledgements", "Dedications", or "History", the requirement

(section 4) to Preserve its Title (section 1) will typically require changing the actual title.
9. TERMINATION

You may not copy, modify, sublicense, or distribute the Document except as expressly provided under this
License. Any attempt otherwise to copy, modify, sublicense, or distribute it is void, and will automatically
terminate your rights under this License.

However, if you cease all violation of this License, then your license from a particular copyright holder is
reinstated (a) provisionally, unless and until the copyright holder explicitly and finally terminates your
license, and (b) permanently, if the copyright holder fails to notify you of the violation by some reasonable
means prior to 60 days after the cessation.

Moreover, your license from a particular copyright holder is reinstated permanently if the copyright holder
notifies you of the violation by some reasonable means, this is the first time you have received notice of
violation of this License (for any work) from that copyright holder, and you cure the violation prior to 30
days after your receipt of the notice.

Termination of your rights under this section does not terminate the licenses of parties who have received
copies or rights from you under this License. If your rights have been terminated and not permanently

reinstated, receipt of a copy of some or all of the same material does not give you any rights to use it.
10. FUTURE REVISIONS OF THIS LICENSE

The Free Software Foundation may publish new, revised versions of the GNU Free Documentation License

from time to time. Such new versions will be similar in spirit to the present version, but may differ in detail

to address new problems or concerns. See http:/www.gnu.org/copyleft/.
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Each version of the License is given a distinguishing version number. If the Document specifies that a
particular numbered version of this License "or any later version" applies to it, you have the option of
following the terms and conditions either of that specified version or of any later version that has been
published (not as a draft) by the Free Software Foundation. If the Document does not specify a version
number of this License, you may choose any version ever published (not as a draft) by the Free Software
Foundation. If the Document specifies that a proxy can decide which future versions of this License can be
used, that proxy's public statement of acceptance of a version permanently authorizes you to choose that

version for the Document.
11. RELICENSING

"Massive Multiauthor Collaboration Site" (or "MMC Site") means any World Wide Web server that
publishes copyrightable works and also provides prominent facilities for anybody to edit those works. A
public wiki that anybody can edit is an example of such a server. A "Massive Multiauthor Collaboration"
(or "MMC") contained in the site means any set of copyrightable works thus published on the MMC site.
"CC-BY-SA" means the Creative Commons Attribution-Share Alike 3.0 license published by Creative
Commons Corporation, a not-for-profit corporation with a principal place of business in San Francisco,
California, as well as future copyleft versions of that license published by that same organization.
"Incorporate" means to publish or republish a Document, in whole or in part, as part of another Document.
An MMC is "eligible for relicensing" if it is licensed under this License, and if all works that were first
published under this License somewhere other than this MMC, and subsequently incorporated in whole or
in part into the MMC, (1) had no cover texts or invariant sections, and (2) were thus incorporated prior to
November 1, 2008.

The operator of an MMC Site may republish an MMC contained in the site under CC-BY-SA on the same

site at any time before August 1, 2009, provided the MMC is eligible for relicensing.
ADDENDUM: How to use this License for your documents

To use this License in a document you have written, include a copy of the License in the document and put
the following copyright and license notices just after the title page:

Copyright (C) YEAR YOUR NAME.
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Permission is granted to copy, distribute and/or modify this document
under the terms of the GNU Free Documentation License, Version 1.3

or any later version published by the Free Software Foundation;

with no Invariant Sections, no Front-Cover Texts, and no Back-Cover Texts.
A copy of the license is included in the section entitled "GNU

Free Documentation License".

If you have Invariant Sections, Front-Cover Texts and Back-Cover Texts, replace the "with ... Texts." line
with this:
with the Invariant Sections being LIST THEIR TITLES, with the

Front-Cover Texts being LIST, and with the Back-Cover Texts being LIST.

If you have Invariant Sections without Cover Texts, or some other combination of the three, merge those
two alternatives to suit the situation.

If your document contains nontrivial examples of program code, we recommend releasing these examples
in parallel under your choice of free software license, such as the GNU General Public License, to permit

their use in free software.
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