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• `�R78HaZ
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MySQL History
• 1979 Mont y MlUNI REGmk ( $no 32kB�pqrst )

• 1994 MySQLuvuw/ ( I nnobase Oy 4x )

• 1995 MySQL 1. 0yz/{�p��&|��}~

• 1996 MySQL 3. 11 B'(��%���u/ LI MI T�

• 1996 Per l ,  PHP/ FI  B'(��(&��

• 1997  ����� ( uj i s, s j i s ���� ) REPLACE� , Wi ndows( �O���� )

• 1998 MyNA ML &'(% ( �����H�lMyNAr��� )

• 1998 Ruby B'(��(& ( ���� )

• 1999 HEAP( MEMORY) ,  MyI SAM �(��

• 2000 MySQL AB 4x/ ( ��Hr�l TcX Dat a Konsul t  AB)

• 2000 |�o�(q�WRAI DWMERGEW t cp- wr apper WEMI C��&'(

• 2001 I nnoDB( %�:�q� ) W SSL��W��o(�"��q#

• 2003 X����aW&% ��¡q¢�WOpenGI S

• 2004 NDB��&'(

• 2005 v i ew,  t r i gger ,  f eder at ed
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MySQL �� 1
• £¤�st

– MySQL��	
������������������
���� !��"
#$%&�'
���

– (�DB)�*+�'�,-.�!��/0�1 (eweek�¥¦ )$�2MySQL
(InnoDB)�Oracle+34�567�8�
���

• §¨�©ª�
– B&%(�W«¬��8�®�¯°H_/

– 9�:�;<= +>?@A�
5-B2*"/C"DEFG�HI+'�JK�L
$M���

• ±²³�´µ
– ±²r¶�·¸�N�¹(�º(&»('C(&r_/

– NO Linux Journal PQRSTUV$� 6WXY$�ZR9�:.��+[\A
�
���

• ¼k����%�½(¾¿2À(%
– Linux, Microsoft Windows, FreeBSD, Sun Solaris, AIX, Mac OS X, HP-UX, 

QNX, Novell NetWare, SCO OpenUnix, SGI Irix, Dec OSF ]�
,-^_�D`
"1;a�b+cd��
���

– e+Windowsf�2ghT+�,�hi
jk+�,�
���
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MySQL �� 2
• ¹(�º(&

– MySQL�2Ol�D�m��Rno9�:.��P$��pqrgstm��Lp
q@A2uvwx$��y2z{|RÁ��Â �§rÃÄ�ÅÆYÇÈMÉ�
��8�H_/

• ¼Ê���
– »('��ËÌZW�(���Y�Â(��������¿©¬r�H_/H�W�
ÍÎÏÐÑÒ�¼kMp��3B%��Ó�WÔÕ����¿Õ¬r�H_/

• Ö×ØÄ��BÙ&iÚ

– GPL�}��~� `=���L[�$M���GPLL��+���
���2
Ûp(q���BÙ&¿Ö×h8GPL ¿AÜ_���Mr�H_/ ( Ý¬Õ¬_�
�Þß��ÑàNGHaZ/NkHr�GPL ¿áâ_��ã� )

• ¼ä���Ê�
– C 2C++2PHP 2Ruby 2Perl 2 Python 2 Java 2ODBC 2 Tcl��R�yR�
�$MySQL�Õ¬r�H_/

– e+ PHP�R�����$�y��A���2 Linux + Apache + MySQL + 
PHPR������LAMP�
J���$$M�
5��$��

– ANSI SQL 92 +����
���
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MySQL ��MySQL AB
• MySQL ¿uvW$�å&h8����WMySQL AB ��ß&æ�(»�;çr
_/uvè�±²³�éê·��H_/

• º(&�ëì
– MySQL AB �2m��R�����
���

– ����stR��2� ¡"!�¢£ ABR¤¥L`=����!¦"/��

���

• `=���Ee§¨©+�x5hª�����«�

• MySQL R¬sJ�K

– *®L¯
K�

– °$�52HI$�5K�

– �,�°�


• MySQL AB ±²R³´�2µW2, 3¶$·¸�
5t�
�

– ¹Awx{|+ºBtA�
5t�
�q»T��
t�


– NASA,  Yahoo,  googl e,  ��� ,  mi x i ,  �yRD¼*=½� ,  . . . .

– ER/ St udi o ver . 6 L�MySQL +cd�
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MySQL������
• GPL �Ûp(q���BÙ&�

– GPL¿Ö×_��Pí¬� 0î

– GPL¿Ö×h���PÛp(q���BÙ&¿ïð_�ñOK

– PHP ��a8©¬_����Wòó��BÙ&MNGH_/ ( 0î )

– Ý¬Õ¬_��Þß��ÑàNGHaZ/

– ôõr©ß���WMySQL AB �ÊªñÛp(q���BÙ&r� 0î
�����MN�Ph�/

– 2000ö����BÙ&�÷�GHh�/��ø���BÙ&ùú��û
ür_/ý�þ r _�� r_�/� �� �

• OS����BÙ&� ��NGHaZ/�

• CPUÒW ��B %Ò� Ñàr_/�� �
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MySQL������ !"
• MySQL

– � W	 MySQL �Êªñ��/

– £¤ �W%�:�q�¿2À(%h8�H_/
�

– NDB��&'(�lMySQL 4. 1 �T� H�8�H_/� MySQL AB Ml
Al zat o �P � Hh�/ ��

– MySQL- Max �WMySQL �©¬r��ÃÄ�j8¿f� Z�3Båo�

¿ hH_/� MySQL � ßür�NGHaZ/�

– MS- Wi ndows ¬ ( �B�Â� ) � � Z��PNGH_/� �

• MaxDB

– SAP DB r_/MySQL AB MlSAP �P � Hh�/ ��

– W�� MySQL ������ �Ó�8�HaZ/ ° �� �_�� � � �� �

.Ph�r_/
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MySQL������ !" 2
• MyODBC ( Connect or / ODBC)

– ODBCB'(��(&r_

– MS- Wi ndows ¬�lUni x ¬MNGH_/

• Connect or / J

– JDBC B'(��(&r_/

• mysql - admi ni s t r at or

– GUI  � Ð (�r_/� �

– MS- Wi ndows ¬�lUni x ¬MNGH_/
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MySQL�#�$%
• 4. 0

– ��o�"��q#WSSL,  t cp- wr apper ,  uj i s ,  s j i s

• 4. 1 ( oo(&�� )  � 4. 1 ©ßkP��Pl 5. 0 ¿©ß

– ut f 8,  ucs2,  sj i s,  cp932,  uj i s 2À(%

– �ÍÛ(�� s÷� �

– »('C(&W�(��W�Â(��® ��ÍÛ(�¿÷ r�� !

– X����aWOpenGI S2À(%

– NDB��&'(

• 5. 0( uv³�� bet a Ú" )�D�P©ß�P 5. 0 ¿©ß

– &% ���¡q¢�

– %o (#

– #($

– FEDERATED�¢ :  on(%�MySQLM Ðh8���(��¿N��

��¡( ��N��ß� a�% &

12

MySQL�&'()	*+
• '(')

– ÃÄMN���ß� r ¿ÖZr�HaZ�* +, -

– j8�ÃÄM�	� Er_�. -

– 
/ 100 Ù�q�� x�W0 60msec.  12 ( 100baseT) r hH34

_/
• ��� ¤ �ñÛ��q��(o T�P��� /DHr� M �* * 5� 6 78 9
H_/

– E���� ¿W �� r1P��ñ��r���r�. * : ;< -

• ßZ= ( > ) î? llll�llllÒ î? ( 0î )

– _ 8�@ DB¿MySQL �5� ª���� O8HaZ/MW �©ª� A BC�

�ñ���r���r_�-ll r_/)DEF

• MySQL �º(&�3Båo�Webr�uÓ�8�H_/

– ¡(�h8 h8k�Ó�/GHIJ K

• MySQL AB ��ß;ç�ëì �L
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MySQL�,-. 1
• 4.� B��hr�s�H_/M

• 32M�N�ñs�H_

• 3BåoB&%(�
– Uni x �lWi ndows �3Båo���(¢¿ u_�� /N *

• 3Båo¿Û (_�ñsk��ß��r_/O
– MS- Wi ndows ¬lMySQL �|¢&%G¿ thHaZ/P

– MS- Wi ndows ¬lMySQL �WNTFS,  VFAT �sthH_/Q

– Uni x �3Båo�WÞ�»Â|�%o(WÞ�  %r�s�H_/%J

• 3 �PR 5 �¹�q�� .r �R � �S

• CPU ¿ Y_� r ÄT * U UP
– CPU¿ ?h���òû�÷ t �vzhHaZ/V ! W

– ����p��&|����r ÐM���

• ¶6O�P �XY 64bi t ��
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MySQL�,-. 2
• 3(¢� ���3Båo¿ h ª��Z [ *

– ý�� B����HH©¬r�H_/�� �� E�NGHaZM I .

• 3. 23 �»('� Úr" l 5. 0 �3Båo¿ h ª8�sk/Z [

• �sk/\

• »('� B��Û (h8 ßÃ � O8�k� rM O � ] ^ * OK

– ÃäK � �ZÞ �_U ` �

• �� �Y � �I Za bc lSQL �r Ó��bc

– �� ¿ ß � O8ÉO8W��bc � de ^ SQL¿ É_�ñW�Y_f

k M r��/g"h i�
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MySQL�,-. 3
• ¼k�3Båo �º�%M¶6�Pjk lMySQL ��

– �ZÞ�` l Li nux »Â&%o #(q���$ lMySQL �3Båo���(
¢MNGH_/

– MacOSX �� h8�H_/Ll

– Per l , PHP, Ruby �Þ�W���M3Båo¿tO8�H_

• ¼k�|'�2(3(��MySQLMB&%(� �m

– �¼�r_no

• þ�p

– ���mq 25 ø�r ?

• çst uMySQLvw * Wº�%3���o�qx 5ufyMySQL4 x

– ���p # �z

– bY{|b web� bM ª8��b T

• Web+DB vol 22 YlDB magazi ne � �}~ � X�

• � �ñ��G©��8�8������ �@

• O� bY �N��� b ;� ( ´µ�h�h�- )
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MySQL�,-. 4
• q��

– E���� MN�ñ��. *

– »Â&�B$(¢ �k8g� SQL�r¡ M¯�5

– »('C(& =di r ect or y,  �(�� =f i l e

• »('C(&¿ _»Â|�%o(�û��(�Âq�¿� mount
h8��hW

• »('C(&¿ _»Â|�%o(¿qÁo��o��h8� h� �

datadir

»Â|�%o( »Â|�%o(

� B�M� B�M� B�M

»('C(&

�(��
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MySQL�,-. 5
• Uni x/ Li nux � ��è��ß�h�B'(��(&/Ûp��f�

���arstÓa���M¼�

– mysql bi nl og f i l ename |  mysql  - h &%�� l - p

– t ai l  - f  ¡ � B��� 5 M l |  l ogger

– expor t  MYSQL_PWD=" �& (�� "

echo " SELECT"  |  mysql  - u 9(:(�

– mysql  - uuser name - p �& (�� l - e ' SELECT'
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/	01	��2	3	

• �� DB� 8W»('C(&�9(:(� ! ��=kNGHaZ/�@ � �

• »('(C(&� è��ß �NGHaZ/)� �8

• »('C(&��_� �Ù& M9(:(� ªP�8��� r_�� � *

•

• OS �  %�W9(:(Y»('C(&�ÑàNGHaZ%J

OS�
  %%J

MySQL�
9(:(

»('C(&
 �Ù&
��

MySQL2(3(
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/	01	��"4��

• »('C(&��¡Ù&�ÑàNGHaZ/

• 1 ��¡Ù&MW Ò�»('C(&¿ Ðh8�H_/� � �

•

• 1�¡Ù&Mj8YGH_

– Li st en W W¶ W�� '� I / O. . . . .

– ÏÐ�p��&|��r� a�

MySQL�
9(:( »('C(& 1

1 �� MySQL2(3(�¡Ù&

»('C(& 2»('C(& 3
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567	89:!;<

• SQL�¿ ªH_�

– & (&W �Í �Í�ð�8W j��M h��� �%hH� � � 3 �� �
aZ

• SQL�¿ Éh� ¿ ªH_f �C �

22

=>?>MySQL@	A	
• 2(3(� M�B��o(��O8�H_/ ¡Y

• C/ C++ �¡ �¾�f� �MØÄr_/5 �

• ©� �®/´����B %�¡ �¾�ÑÒ¢ 5 2 ¿?ª�� /� *

N��òû����hHaZ/

• SQL�� hH_/�£

• ¼k�&%|(¢�¢� O8�H_/^

• ��% (� � ÃÄ� O8�HaZ/� ¤S �� ^
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MySQL�BC7	DE
• $no(Q�

– ��o("��q#

– MEMORY(HEAP)�(��

– ������ B»��&�"��q#

– ����	
 �3�� /|Û(�WB»��&W¡ Wq&�¾þM 5 �

• &|��® � G	8P��$no( ¥

– sort 
W join
�©ß3��M

– ������|Û(��"��q#

– TEMPORARY�(��

24

F*GA	HIJ�K

• I nnoDB &%|(¢�¢rf¦
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F*G��L	H

• Ò�"���'(Ù�%M� 1 �3BåoW� 1 ��¡Ù&r Ò©¬r� �

��/

– bi nar y ar msci i 8 asci i  bi g5 cp1250 cp1251 cp1256 
cp1257 cp850 cp852 cp866 cp932 dec8 eucj pms euckr  
gb2312 gbk geost d8,  gr eek hebr ew hp8 keybcs2 koi 8r  
koi 8u l at i n1 l at i n2 l at i n5 l at i n7 macce macr oman 
sj i s swe7 t i s620 ucs2 uj i s ut f 8 

• »('C(&W�(��W�Â(���� ��"���'(Ù�%¿ .§ �
r��

• 2(3(���B %�"���'(Ù�%M ß��W s ��Í¿� � �
÷ _�� ( 2(3(M÷ _�� )

• OS�ÑÒ¿©¬h8����rWst�lOS K r /¨ _ ©/g

26

F*G��L	H

• ¼k�uvÊ��B'(��(&MN�

• C,  Ruby,  PHP,  Per l ,  Pyt hon,  Java,  Tcl . . . . . .

• C �lAPI  ¿ �h�ÑÒª ( $º�� ) ���rW Y�ñ �Ê��� �

�_Z�Gm �*

•

• C r�W SELECT ��o(� �WÞ��Â(�� r�W ��C « ¬ l

* char  r O8k��rW ¬ ��¡ �¾¿m�Y_� ® � 5

– ¶ r��¯ Pr epar eÑÒ�W�Â(��� �÷Ò� ¿�a��« «

�� ���rm��k�*

–
• ��(Û(����($�Ù(¢�j8�uvÊ�r01r��
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F*G�M!+

• ��B %� �W� � 1 &|��xË� 8��°

• �XY I / OÏÐ�Þ�û�&|��M��

thread
��B %�
��

thread
q å�5

thread

file
thread
��

thread
�nnoDB
� B� ÐM �

client

thread
��B %�
��

client

$no(Q�

28

F*G�NM	H6�H� (O	P*Q )
• MySQL ò�ò± ²

• ¶'�
– ©� ¿Éß��rWòû��#(  ¿ _���kW®��a* z 5 ³
G�� Ú�_���MØÄ/"

• ÅÆU
– D h� ªW§ M��h���W®� h�ÃÄ¿ ?r�´µ ¶ · µ V
�/h��DHr� � �r��/Ya ¸¹

• º�U
– ��&%|(¢�¢�� B�� � �©¬ØÄ/M  �

• ë W�L»U U
– 3 � G �hY_Ó/ ��¢� ¿µ hHaZ/5 ¼ a* � ¸¹ ½

MyI SAM I nnoDB MEMORY NDB

� ¾��¿L ,��o��� ,¶ e'�

À ¾
&%|(¢
�¢
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R�NM	H6�H���

l
My�SAM �nnoDB MEMORY NDB

������ disk disk memory memory
��	 
�� ��� 
�� ���

����	��� �� �� �� ��

���� �� �� �� �� !"#

$%&'( 2^64)*�+�

��

64T)*�+,- �./'( �./'(

01 23 ����	��� 23 	�45�

6�78 9:;<3=> ����	���
?@A�$%
B2�9:

	�45�

CD
)�E�F�G

�� �� �� ��

30

S��NM	H6�H�

• FEDERATED &%|(¢�¢ (version 5.0�P )
– on(%�MySQL2(3(�N��(��¿WN��� LOCAL��(��
��ß� a� �& *

• MERGE
– Ò��(��¿� 1 ��(��� a� �� & *

local

FEDERATED

remote

�(��f
»('��OË

 �Ù&

table1

table2

table3

tableall(MERGE) tableall��ß�(��� tP
�
table1,table2,table3¿ tP
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R�NM	H6�H� (O	P*Q )�
D�TUV

• ß�(�� ¿ 
�©¬ØÄ/� « /

• JOIN �W�(�� M O8�8�« � OK /

����	


�����

������

�����

HB29:

IJKLM
?@A��

��5M
NO�

����

PQ9:RS�TU

����	

����

����	
��	

������
������
�����

���O�GV*�

�����
�����
��

32

MyISAM6�H��(W�*XY
•  1�(��l= 3 �� B�� M

• »('� B�M (MYD)�B»��&� B�M (MYI)� �»Â|�%o(�5k��

�MØÄ/ (CREATE TABLE �r .r��� )

• B-Tree

datadir

cust test

.frm.frm

dir1

.MY� .MYD

.MY� .MYD

dir2

1�(��
MYD, MY� �û»Â|�%o(� 5r��j

SQL�r .ØÄ�
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MyISAMO	P*�B�O ��
• Ûp��WSQL�r ÉØÄf

• Ûp�

– myi samchk

• SQL�

– CHECK TABLE

– ANALYZE TABLE

– OPTI MI ZE TABLE

– REPAI R TABLE

34

�������

���������

	
��

���������	
��

����
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N��35;I�

• WXYZ[ \]^_["_``a^[.�b;[ _c

– BEGI N ( START TRANSACTI ON) [dYef

• g�3����	���hefijklZmnmo

– Y�3kpqrs

– COMMI T,  ROLLBACK,  BEGI N[Ytu

• SET AUTOCOMMI T=0;

– ,vMdZ����	���w3

– COMMI T,  ROLLBACK,  BEGI N[YxMg�3����	���;e

f

36

auto_increment
• yz{|
• }~��M
��q��v3j��YZ�3
• ���bM��Y��

– I NT aut o_i ncr ement  pr i mar y key
• ���{|
• ������[Z��*q�;$%��v���xM�M��q�7��j

• ����	
[Z��*q$%�v3�3��./��q�j�
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M"7Z	;I�

• ?��
• ��MC45�q�lR�M4���
• ��M4���Z���MC45������3
• }M4���E��E�Y�z�
• ���

– 4���M�	���

• �gZC45�YM� ¡

• �¢/£����¤¥M��5��4h��Ylj

– R¦�§3��5��4¨��¢/£����

38

M"7Z	;I�DEV 1
• )�	��¢��j3Z45�)*©A

– 4���V�)�qC45�V�)�MNO�h�ª�«i�
– 4���V�)�hQ@¬�v��n��j@®¨�¬�v¯°

ijk3±²7� ¡Yi�

• )�	��¢����q³ki@M´µM¶·

• ¸¹º»
– ¼M/�*���½��k¾�¿�À�Á�Active-Stanby[MÂªh

kÃv�ÄÅ@qyzAq¯�Æ�j~k; ¡Yi�

ÇÈÉÊËÌ
4���

ÇÈÉÊËÌ
C45�

$»Â 
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M"7Z	;I�DEV 2
• ´µM�Í

– 4���V�)�hÎ&q���9:M´µh�Í�Àj~k; ¡
Yi�

������
4���

������
C45�

������
4���

������
4���

Ï
C45�

client

client

client

client

SELECT

SELECT

SELECT

client

UPDATE

������
4���

40

[\�A!5]!"^_

• mysql dump ����SQL ����	�
•  �!"#�	$���%#
• InnoDB Hot Backup
• &'(!)*��+,'- (.�/012�3)0�45 )
• +,'-�6789#

InnoDB file

���������

PÐ

SQL d
FULL dump

mysqldump

InnoDB Hot Backup

InnoDB
backup file

�¢/£����Ñ	�45�

ÒÓNO�

MyISAM file

 file

)*Ô/�g�G )*Ô/�g�G

MyISAM file

 fileInnoDB file

)*Ô/�g�G )*Ô/�g�G



- 21 -

41

MySQL�4K(W�*
• R�MÕÖM�G
• �G��*M×lØ�ÙZyÚq�� ¡

• )*Ô/�g�G (- - l og- bi n)
– ��5q¤ijÛ�Ü¨�hÝÞßdY$%

• àá�G (- - l og)
– 3�}Mâ���;¬�vlv}Mã±�ä�h�§�àáq$%

• ¬�¯°�â���å�Ýæßæ"^d�kq�ç,è$%��j
– 
é4�êë
– ìéí/
�îïq�7 ¡
– &;ið3���
����3

• ñañ_��*h�± �GM×lØ�ÙZPQ��*òóY�
 ¡#

• ¯�Ø�4	/¢�ôh×ç

• 4��	�/��G (- - l og- sl ow- quer i es )
– õ»q@®M��Ã§	�/h$%� l ong_quer y_t i me=10#
– ÝÞßMDí�F�Gq��j

42

j»('

A� 7`a4K(W�*

• )*Ô/�g�G (- - l og- bi n)

– ,��5q¤ijÛ�Ü¨�hÝÞßdY$%

– �Ghö�§ç�3��5��4�
��h��Ylj

– ��5��*kZ÷±���	�/�q×lØÀj

– 
é4�MÝÞßdq�j mysql bi nl og#

– yzY¯�Æ�j


�

t0: log-bin 0uwÁ t1: �Â log-bin now

t0�P�÷!
t1�P�÷!

¡ � B�5 M 1 ¡ � B�5 M 2

6�Data


 �j� Ã Data = 6� Data + � B�M 1 + � B�M 2
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A� 7`a4K(W�*�b�7cA7

• øù

– ú�ûüýü7þ

– mysql bi nl og[NC�bYÝÞßdqÛ�

– mysql [NC�bq �Àj�

mysql bi nl og l og- bi n. 000001 |  mysql

• mysql bi nl og[¯�Ø� ��� ¡��

– - - st ar t - dat et i me,  - - s t op- dat et i me

– - - st ar t - posi t i on,  - - s t op- posi t i on

44

Status�CJ0	
• Dí�F�GijklM ��k�v���j�
• mysql admi n ext

– Status ���
•
• mysql admi n - i  10 ext

– 10 ® Y q h.F5���j�� 	 
� �
•
• mysql admi n - i  10 - r  ex t

– M� Status kM Y �� ��
•
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�������

�������
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��������

• �����	

– ��	�4 �����Z�l�3�

– ��	M Z�� [ � ý+��� �N�b[���7��3
• CD )�E�F�G�

– R�M����	���;� �N�bh�g�� SELECT �§=¿�

SELECT Z §���3�

• ��M����	�������
• Foreign Key
• Hot Backup �M�� �

• �¢/£����Z ����	
Y�z��

• � �ãç ��j Yi;� � ��

– r�NGHaZ/Vb«

– vacuum �NGHaZ

����	
����	
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��M����	�������

• READ UNCOMMITTED, READ COMMITTED, REPEATABLE READ, 
SERIALIZABLE

• REPEATABLE READ MÄÅ ( �H���Ì I nnoDB P�Æ ?)

• REPEATABLE READ[q�3v� phantom read[Z l�3� � 

• Û��!

– SET TRANSACTI ON I SOLATI ON LEVEL d

• BEGI N M Y� Y� � ¡� " �

– - - t r ansact i on- i sol at i on=

• �4
 MWXhÛ�j=¿#

����	
����	
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������(W�*XY

• $P�M$%�ë

– �mysqld q�l�} ��?�M� ¨�;{7Ylj�% !

– ,vM ����	
 M
��h�& �'(  
��4 �4) #q��
ij�

– 
��Ò q��5h�M��*q��ij�*
(i nnodb_f i l e_per _t abl e)

• 
��4 �4)

– 
��4 �4hÂªijR�M��*Z�}M���	�/q)
3v��«��3�+  �Y�±��� /�	ôh��nk�, - #

– � �M��*hÁ�Á�M���	�/q 3v��«��3. / +

• REDO��
– REDO �GZ��5 
��4 �4) #kZ�M��*q$%�

�j

– �v 7��j�01 2

– REDO �G��*h ç���	�/�Z+ ��¨�

– }M���	�/�q 3v�+ _3

����	
����	
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������(W�*XY 2
• $�M÷3[[[  M �êZ��*45 6 #

datadir

cust test

�(��& (&�

UNDO¡5

B»��& »('

»('»Â�q�åo

datadir

cust test

�(��& (&�

REDO¡5

UNDO¡5

»('»Â�q�åo

����	
����	


.ibd
»('

B»��&

.frm

REDO¡5

.frm .frm
.frm .frm .ibd

»('
B»��&

50

������������	

• $�M*���	4Yº»

– �N�bZì � /� *���	4k	�45�b *���	� 7 � �
4qã� ç�����«i�89 (B+-Tree)

• 	�45�b *���	4�

– ��Bpo(�"(� O8|Û(�¿ë h8�H_/Ç _

– B»��&�o(��|Û(�r_/
• ��O8�W|Û(�� Ð � ! �W|Û(�¿üÐ � _�� r�È � É Ê � bc *
NGHaZ/H�W ��|Û(�� ð��!�B»��&¿j8t h _µ Ë Ì Í
� r�NGHaZ/*

• Ù  o(�B»��&% I

– Ù  o(�B»��&�W��Bpo(�"(� ¿B»��& h8�% I ¬ �
H_/

����	
����	
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������� ���	
���
��
• �(��& (& �� �� � Ù $% � ñ�� MN�� X Î� g u 5 x Ï ÐÑ

• Ù $%�W� 5 Extent�P��

����	
����	


record
page(16k)

record

Extent
= 64page(1M)

Segment
N Extent

tablespace

RollBack
segment

Leaf Node
segment

non-Leaf node
segment

52

�����������
• ����	
�Z��N�bM�k q� Õ h�N�bq �v��: ; �� <=

�«i�
– ����	

– �������������	

– �����������

– ��G>? � !��"
– ���b *�5�; @
– ���bM�; �Qq Û6 "

����	
����	
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���������
• ��N�bq�l�� ý�� M��	 ��mok��3��

– � �M �Eq��N�bM��	 M. / ) �� ýÇü�� A;�j

– �jûBZ�$C)*���3;� �q v�./�M ; �3. DE FG H

• �I�./�YZ���ã.$J �N�bh��	YljK

• ��	�4 �����Z�3�

•

• þL [M ����	
[Y���	hz��ÀjqZ�
��q[ Primary Key[
;moYi�

����	
����	
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��������� ��
• PG8.0 READ COMMITTED / COMMIT @

����	
����	


A B
t est =# BEGI N; t est =# BEGI N;

BEGI N BEGI N

SET SET

��

UPDATE 1

�����

�	
COMMI T

UPDATE 1 ��

COMMIT�

t es t =# SET TRANSACTI ON I SOLATI ON 
LEVEL READ COMMI TTED;

t est =# SET TRANSACTI ON I SOLATI ON 
LEVEL READ COMMI TTED;

t es t =# UPDATE t  SET j =11 WHERE 
i =1;

t est =# UPDATE t  SET j =21 WHERE 
i =1;

t es t =# COMMI T;
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��������� ��
• ����	
 READ COMMITTED / COMMIT @
• @®;�%  NJO i nnodb_l ock_wai t _t i meout #q�jk��b��	����

����	
����	


A B
mysql > BEGI N; mysql > BEGI N;

Quer y  OK,  0 r ows af f ect ed ( 0. 00 sec) Quer y OK,  0 r ows af f ec t ed ( 0. 00 sec)

Quer y  OK,  0 r ows af f ect ed ( 0. 00 sec) Quer y OK,  0 r ows af f ec t ed ( 0. 00 sec)

��

Quer y  OK,  1 r ow af f ect ed ( 0. 00 sec )

Rows mat ched:  1  Changed:  1  War ni ngs:  0

�����

�	
Quer y  OK,  0 r ows af f ect ed ( 0. 00 sec) Quer y OK,  1 r ow af f ect ed ( 7. 61 sec) ��

Rows mat ched:  1  Changed:  1  War ni ngs :  0

COMMIT�

mysql > SET TRANSACTI ON I SOLATI ON 
LEVEL READ COMMI TTED;

mysql > SET TRANSACTI ON I SOLATI ON 
LEVEL READ COMMI TTED;

mysql > UPDATE t  SET j =11 WHERE 
i =1;

mysql > UPDATE t  SET j =21 WHERE 
i =1;

mysql > COMMI T;

56

��������� ��
• PG8.0 SERIALIZABLE / COMMIT @

• READ COMMI TTED M@kz�;Û�j�

• SERI ALI ZABLE /  ROLLBACK[M@k�z�;÷±�

����	
����	


A B
t est =# BEGI N;

��

UPDATE 1

�����

�	 COMMI T


��

t est =# SELECT *  FROM t ;

t est =# COMMI T; �����
ROLLBACK ��������

COMMIT�

t est =# BEGI N;

t est =# SET TRANSACTI ON I SOLATI ON LEVEL 
SERI ALI ZABLE;

t est =# SET TRANSACTI ON I SOLATI ON LEVEL 
SERI ALI ZABLE;

t est =# UPDATE t  SET j =11 WHERE i =1;

t est =# UPDATE t  SET j =21 WHERE i =1;

t est =# COMMI T;

ERROR:   coul d not  ser i al i ze access due 
t o concur r ent  updat e

ERROR:   cur r ent  t r ansact i on i s abor t ed,  
commands i gnor ed unt i l  end of  
t r ansact i on bl ock

�������� !"#$
%&'#(
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��������� ��
• ����	
 SERIALIZABLE / COMMIT @ !"kz��� #
• @®;�%  NJO i nnodb_l ock_wai t _t i meout #q�jk��b��	����

• �nnoDB YZ� (RC | S) | (COMMIT | ROLLBACK) @Mz�;��

����	
����	


A B
mysql > BEGI N; mysql > BEGI N;
Quer y  OK,  0 r ows af f ect ed ( 0. 00 sec) Quer y OK,  0 r ows af f ec t ed ( 0. 00 sec)

Quer y  OK,  0 r ows af f ect ed ( 0. 00 sec) Quer y OK,  0 r ows af f ec t ed ( 0. 00 sec)

��

Quer y  OK,  1 r ow af f ect ed ( 0. 00 sec )

Rows mat ched:  1  Changed:  1  War ni ngs:  0

�����

�	

Quer y  OK,  0 r ows af f ect ed ( 0. 00 sec)
Quer y OK,  1 r ow af f ect ed ( 8. 82 sec) ��
Rows mat ched:  1  Changed:  1  War ni ngs :  0

COMMIT�

mysql > SET TRANSACTI ON I SOLATI ON 
LEVEL SERI ALI ZABLE;

mysql > SET TRANSACTI ON I SOLATI ON 
LEVEL SERI ALI ZABLE;

mysql > UPDATE t  SET j =11 WHERE i =1;

mysql > UPDATE t  SET j =21 WHERE i =1;

mysql> COMMIT;

58

��������� ��
• PG8.0 READ COMMITTED / COMMIT @

����	
����	


A B
t est =# BEGI N; t est =# BEGI N;

OK UPDATE 1

UPDATE 1 OK

��)*�

+,�-�.$

ERROR:   deadl ock det ect ed  Error
DETAI L:   Pr ocess 19812 wai t s f or  Shar eLock on t r ansact i on 555;  bl ocked by pr ocess 19102.
Pr ocess 19102 wai t s  f or  Shar eLock on t r ansac t i on 556;  bl ocked by  pr ocess 19812.

OK UPDATE 1
t est =# SELECT *  FROM t ;
ERROR:   cur r ent  t r ansact i on i s abor t ed,  commands i gnor ed unt i l  end of  t r ansact i on bl ock������������

t est =# ROLLBACK;
ROLLBACK

COMMIT�

t es t =# SET TRANSACTI ON I SOLATI ON LEVEL 
READ COMMI TTED;

t es t =# SET TRANSACTI ON I SOLATI ON LEVEL 
READ COMMI TTED;

t es t =# UPDATE t  SET j =11 WHERE i =1;

t es t =# UPDATE t  SET j =22 WHERE i =2;

t es t =# UPDATE t  SET j =21 WHERE i =2;

t es t =# UPDATE t  SET j =12 WHERE i =1;

/01$��������
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��������� ��
• ����	
 READ COMMITTED / COMMIT @
• ��b��	���@Z�yzY ROLLBACK dN��35;I�ef

����	
����	


A B

mysql > BEGI N; mysql > BEGI N;

OK Quer y OK,  1 r ow af f ect ed ( 0. 00 sec)

Quer y OK,  1 r ow af f ect ed ( 0. 00 sec) OK

��$#�

Quer y OK,  1 r ow af f ect ed ( 12. 60 sec )

Rows  mat ched:  1  Changed:  1  War ni ngs:  0
mysql > SELECT *  FROM t ; 23&
+- - - +- - - - - - + ROLLBACK
|  i  |  j     | 45(�
+- - - +- - - - - - +
|  1 |  1    |

COMMIT�

mysql > SET TRANSACTI ON I SOLATI ON LEVEL 
READ COMMI TTED;

mysql > SET TRANSACTI ON I SOLATI ON LEVEL 
READ COMMI TTED;

mysql > UPDATE t  SET j =11 WHERE i =1;

mysql > UPDATE t  SET j =22 WHERE i =2;

mysql > UPDATE t  SET j =21 WHERE i =2;

mysql > UPDATE t  SET j =12 WHERE i =1;
67
�
�&8�
�9&
:;<=>?

ERROR 1213 ( 40001) :  Deadl ock f ound when 
t r y i ng t o get  l ock ;  t r y  r es t ar t i ng 
t r ansac t i on

@$dead lock 
error

60

��������� �
• ����	
 READ COMMITTED / COMMIT @
• ������ZN4���4�Ù ùYZ�3�P

����	
����	


A B

mysql > BEGI N; mysql > BEGI N;

Quer y  OK,  1 r ow af f ect ed ( 0. 00 sec) OK

OK Quer y OK,  1 r ow af f ec t ed ( 0. 00 sec)

Quer y  OK,  1 r ow af f ect ed ( 0. 00 sec) OK

��$#�

Quer y  OK,  1 r ow af f ect ed ( 0. 00 sec)

Rows mat ched:  1  Changed:  1  War ni ngs:  0

COMMIT�

mysql > SET TRANSACTI ON I SOLATI ON LEVEL 
READ COMMI TTED;

mysql > SET TRANSACTI ON I SOLATI ON LEVEL 
READ COMMI TTED;

mysql > UPDATE t  SET j =32 WHERE i =3; ��7ABC(

mysql > UPDATE t  SET j =11 WHERE i =1;

mysql > UPDATE t  SET j =22 WHERE i =2;

mysql > UPDATE t  SET j =21 WHERE i =2;

mysql > UPDATE t  SET j =12 WHERE i =1;

D�E7

��$
#�

ERROR 1213 ( 40001) :  Deadl ock  f ound 
when t r yi ng t o get  l ock ;  t r y  
r es t ar t i ng t r ansact i on

OK� �
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�������!��"�#
• mysql dump

• ��*MNO�

– my.cnf[��*�
��4 �4�) REDO[�G� .frm[��*
� .ibd[��*hNO��«i

• ������ Hot Backup
– mysqld h ijmoZ��«ÀQR S

– ����	
 q ij��*h � Y)�	��¢��*h�ªT U VS
�«i�

– mysqld hz��Àv3jC��'Y ��«i��

– YiWX (MySQL -qZ «�v��n�� ��v3«iY Z [ )

����	
����	
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�������$%�&'(�)*'
• ��G��
����Z �«i;� � }Îl� qZ��«\] . ^ �_

À �S

– ì � /�*���	4Ñ	�45�b*���	4��èÂ �� 7 `
}

– ��l�3q�§3=¿Z�

• ?a ����	
M��5,vh[mysqldump Y 3' vb c ����	

h�ª�pi��'(

• ALTER TABLE d

• OPTI MI ZE TABLEd

• ����	
 Hot Backup h�7�v)�	��¢hö��)�	��
¢�� id

����	
����	
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�������&'(+',
• °ôM�ÄÅ��M/ )/�Zyzef �
• SQL d

– CHECK TABLEd

– ANALYZE TABLEd

– OPTI MI ZE TABLEd

����	
����	


64

������-�./
• ��	h Aq���§3=¿Z�g�

– SELECT . . .  LOCK I N SHARE MODE

– SELECT . . .  FOR UPDATE

– LOCK TABLES Z�7��3

• BLOB, TEXT Z[ 4G Y�j~khi
• ���b�Z 1000 «Y
• 1 �N�bM Îj 6 (BLOB,TEXT Z ç? ) Z� 8KByte «Y
• FULLTEXT, GIS Z���3

• mysql ��5��4ò M (
��hk l [ ����	
 q�vZ3��&
3

• SELECT COUNT(*) Z��4	q$%�v3�3
• auto_increment M�Z��4	q$%�v3�3
• Primary Key Zmn j~km

����	
����	
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����%,0�12
• Alzato ��[ MySQL AB q
• MySQL 4.1 M½�4q¾� «�v3«i�V
•
• ��5Z�./��q��«i�

– B2�z�

– �G ( ��5��4M*��E ) Z disk q$%��v3«i
• NDB M
��& ( 4���E��E� ) � TYPE=ndbcluster
• HotBackup ¡n
• ÄÅ@M �bM¯�Æ�Z? �o p
• �bM��
Ô�4Z �o q

– �bh³k�v«§§ ' j¨�Y �o % c rs
•
• NDB Z& READ COMMITTED M��
• �����	

�	
�	
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����%,0���
• 3 � � �M Y4£���¢ ¡t . / t
• 1DB �bo [ = 1ndbd
• 1��� �bo [ = 1mysqld(etc...)
• �bZ}M �bq*�4���v��«��3;o u

�	
�	


node1
ndbd

node2
ndbd

node3
ndbd

node4
ndbd

mysqld mysqld mysqld

client client client client

�	
 � � v

	
 �bo

���#$V�)�w

��� �bo

��5Z��5
��4 �b,o

-Yº»

C �E�v
��V�)

�

C �E���v
	�*���
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����%,0��� �
• mysqld q�v��Á� ndbd Z�¢�ì4

• ndbd q�v��Á�mysqld Z[�	
���� h�Ã§½��

• ������%����	
Z Mxy mysqld ;º»
• NDB M��5Z�,vM mysqld,ndbd Y P:

�	
�	


������ ����	

MEMORY
(HEAP)

�	


����"

� ¾��¿L ,��o��� ,¶ e'�

À ¾
&%|(¢
�¢

ndbd

mysqld

��

����	�

������Y 	������e

��� (��%

���X/	0

��� 4K

��
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���	
������������

• § �j � � 7 �B2 òóM©AYM�3�S z6{ |m{ { {
• ò M01h øqkÃv���5�	ì4M��k }

– ������%����	
Z Mxy mysqld ;º»
– NDB M��5Z�,vMmysqld,ndbd Y P:

�	
�	


mysqld

ghic	j*

���k/	0

��� 4K

AYÒ
mysqld

������

j � ��YÒ Q
»('¿ë^

������

BYÒ

û�þ ��YÒR �

������%����	
�
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����������
��

• ,vM��5 ��	
 M��5& "Z�,vM	
 �bq� ��v�o ~ �
º»��«i�

• �/��
– ; ��!�q� ij~kY� 3z�;� Ylj�~ 89 �

– ��!�� MC��h Ñi¨�Y���j�./�&�� � ���Ylj

��5& "; �j�

• ��5��4M*��E�GZ; ��!�;z��v3j 'q�ª��n�
«i�

�	
�	


1Gbyte

j»('

ndbd 1

ndbd 2

ndbd 3

ndbd 4

1Gbyte

1Gbyte

1Gbyte
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������
�	��

• �j ��!�;º»�v3j��5Z��M ��!�qR¦��«i�
– , ;B«�«i�� {
– ��!��; q?�� §k�v�V� 4Z���«i�� % �

• &�������k[ ����������M¯�Æ�Z?p

– ��!��M��
Ô�4@�V� 4;  ¡q��«i�� ��

• � ��5h Ãv3jR�M� � [ ��!��h� �����'��(&�k «i��
• NO�Z��

�	
�	


j»('

ndbd 2

2

Û (O

1

ndbd 1

2 1

node group

replicaÒ =2
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