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#$%�&'! 

#$#$PostgreSQL(�	�) 

PostgreSQL(� (�
$�+ ,C$�$A� gC��� P$Object-Relational (ORDBMS),�  �  !. AK� 

 i���POSTGRES version 4.21-U o#  	    (� !�p��% �p���q���. (�
/�� ,-.�  ��%��r��. l�

��� (AK .

()*�+POSTGRES  	��E�+ M��% Michael Stonebraker     Gp��)� ��p� ,$�p6 (*�pV * �$�A6 

      f�E !CE�/�+ 7�s�sN% ��6 ()*�+(DARPA)   o%	� 7�s�sN% (	�� j(ARO) ,-� l�-U ��<  j(NFS)

 jESL�� �����8 j��
$ !:� �* ��eU� *  A��  .

PostgreSQL !#�� Open-Source,� ,-.�  ,-;� A. b$���   �� � �� * AK� SQL92/SQL99

A<. ,� ,����C/+ ��*��� ��6	�T � �
$ *.

 ��<.�POSTGRESg�6�q� �� �	���  l�
/�+ ���<�  Object-Relational   (�p
$�+ �� ,e�  	 j

�
�� !t�U �	�Q% ��6 (� . �$�$A� gC��� 	 � (�p
$�+ ((RDBMS) Relational  �� j,�$ApY 

      ,p� ,����C/+ A��  ��
�6 ,%�q; \��K ,
�6 !. j!C� �* ��6 l�� !U��Q�   ��@�Cp��� 	 * ApK

     \��pK ,U��p�� j,p-�E �	�pQ%Floating Point Number j Integer jCharacter String jMoney

*DateA<K�  ,� ,����C/+ \ �Y  . ,@$A   T�� !-~�� b$�    ��p6 !p����  ���   DA� b$� !. ���Data 

Processing ���� ,E�. (A<$� .

PostgreSQL                	 AK�  �	� �	 gC��� !���% ,$����% � 	�. !. ,s$�:  �	 ,E�t� g@� ��- �Y A<� 

	� ,� !t�U �$� g�6�q�	�<.:

Inheritance

Data Type

.١ http://jakarta.apache.org/ant/index.html

1   http://s2k-ftp.CS.Berkeley.EDU:8000/postgres/postgres.html
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Function

** �6 ��- �Y \��K !. ��
$ ��6	�T � T��,� ��C/�  Z�:��� A<K� :

Constraints

Triggers

Rules

Transactional Integrity

    �6 ��- �Y b$�PostgreSQL        (� (�p
$�+ (��� 	 �	 Object-Relational     \p �Y* �p�� (� 	��pY 

    ���<U �  !. ,$ (� ��6 (�
$�+ �  �T$��% !L* ��E g�6�q� !. ��� !L�%Object-Oriented  !pt�U 

 � (AK  A��*    A�	�A� \��. �	�V��� ,�$AY !C� �* (� ��6 (�
$�+ � �A��K ,� ���N�  .  �p6 b$�� �< 

   !. A<�PostgreSQL      DA� ��@C�- �Y �� ,e�  Object-Oriented         (� ��6 (�
$�+ (	 	 ��� 	� �	 

Relational,� !CR�<K  �K.

#$*$ !
 � �+,����PostgreSQL

   + �$�$Ap� gCp��� (�*�p��  (� ��p6 (�p
$�Object-Relational      ���p<U !p  !p. PostgreSQL

    ��� (AK !CR�<K )    !;9R 	�:  *Postgres95   �K ,� ��:R  (��    �	�TE� l�� !C� POSTGRES

           ��� (AK !CE�V �  AK A���% ,-.�  	 ����q���. (�
/�� 	 !.  .PostgreSQL        !p6 Pp$ �� o�  �  

 (�
$�+ b$�% !CE�/�+ j!���% !#�� ���T�6 D�C<. (A<6 !��	� !. ����� ����� 	 i	�� b+� (�

   ��6	�CR�pp� !pp�6 �� ,����Cpp/+ jf�pp<C� ��pp6SQL) \��ppK �pp%	�% ��@pp/<$TV(Subselects) j

TransactionsB ��% j A<S�� `$��% � 	�. !. �� (� f���� * (    \p �Y ��p@�� � �� ��p$� 	���  �A�% *

 D�?%�) A<���C jC++ jJava jPerl jTcl * Python (,�AK� .

#$-$ �./!�PostgreSQL�01!
 ���23� �� 

   ()*�p+ ���pL�POSTGRES DBMS  D�p� 	 �c_5    �� �� Gp+ * Ap$�V ��p�� POSTGRES

 b��*� * �K�[V �� �/+ �	 	�/C�� b$A<�"	�TE� !���� "(demo ware)  D�p� 	 gC��� �c_J  \p �Y 

     G���q<. 	 * (�qC��ACM-SIGMOD   D�� �c__    Ap$�V !pt�U  .   !#p���        D�p� bp�*) (�p� 	 

�c_c          AK (� 	��Y ��� ��� 	�. �� A<� ��A�% 	��CR� 	  .   b����Y gC���POSTGRES   o<.�* 	 
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       b����pY gCp��� b�p�*� �� �psC�� Pp$ !p )A commentary on the POSTGRES rules system ( 

AK ,8��h ��AQ� ) �*	 ,%�89;� ,<�$Rule j�p6 procedure  j�p6Caching *View   gCp��� 	 �p6

   (� (�
$�+ (   !#�� *�            bp�*) 	 A$AL b����Y gC��� (���6 !   �� �ccd    Ap$�V !pt�U  .   D�p� 	

�cc�   !#�� '        	 (A<<. ��L� P$ jf�<C��$�R� �$�$A� gC��� �� ,����C/+ ���� !E�t� �   ����R

         �� �� o$��$* \ �Y b����Y gC��� P$ * (AK !<�@         ApK 	���p  	�* * ,p8��h  .    ��@p/$��$* b�p<"�6

  !#�� �% �A� POSTGRES95            T.��C� �	�A$�+ * ,$�Q �L ��@C�- �Y �*	 �  j�@C��Y �� �	���  	 j

A��  (AK.

POSTGRES          \p��Y �� ,$�p6 !����  A���% * 7�s�sN% ���L� ��V	 j :    7�pU9h� \p�-N% gCp���

        (�
$�+ j�L 	�%�� �	* (�@  D�C<. j,���               7�pU9h� (� (�p
$�+ j�p6 (	�Cp� ��p. D�p�� ���  (�

      AK ,$��E��mL 7�U9h� gC��� b$A<� * ,SKT+ .         �@6�
p/�� �� ,pe�  	 b�p<"�6POSTGRES

     A$�V ,K���� 	�T � P$ !  \$A�% .     7�U9h� �	*�<E �$�@� 	Illustrate )  (A�  !.    !p  �6Informix1

      !  !C� �* ��<.� * ����+IIBM ��� . (             �R�p� �	�pQ% �	 �� jBpL�� ��6Ap. bCE�V 	��CR� 	 �  .

 ��� b$A POSTGRES �R�*� 	 �cc� ,�-U 7����N� ()*�+ 	 (� (�
$�+ �$A� b��*� jSequoia 

20003A$�V .

   D�� 	�cc'     * ��� ��� 	�p. �A�%                   * !p��*� ��6Ap. �� �	�Ap@
�  !p. �p  �pt�* * ApK� �� 

   �$� 	���  ���� j,����C/+  ,� Z�; (� (�
$�+ �*	 7�s�sN% !  A$�  !. �	 �   ��p?CR� �pR !  AK

��� (� .  	�p  o6�p. �@L ,K9% 	 b$�� �<      ()*�p+ �p6 ,����Cp/+ bp$�Berkeley POSTGRES

 !#�� �  ,��	 7	�? 0,�A�/#  ��$�+ �R 	�. !      .

.١ http://jakarta.apache.org/ant/index.html

1  http://www.informix.com/
2    http://www.ibm.com/
3    http://meteora.ucsd.edu/s2k/s2k_home.html
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#$4$Postgres95

 D�� 	�cc0Andrew Yu * Jolly ChenL�C� P$  �� � gSQL !  POSTGRES  * Ap�*TE� 

 ���Y��C�Postgres95�	  A�� 	�/C�� �* �$�h ��.

Postgres95 	 \��. 	�h !  ANSI C   Tp�� �� (��Ap�� * �E�V \SK �2   �pE�$ o6�p. Ap;	  .

             A�*TE� gC��� , �$��  ��- �Y * �	* (�@   !  j,�*	 7����m% �� �	���  b�<"�6 .     	�A��Cp�� �p  �< 

�*   !#�� jb���S1.0.x    jPOSTGRES95  j'd   �% 2d      !#p�� �� �C�$�p� Ap;	 0,� jPOSTGRES

                 	 g@� ��6 �E�/�+ !-�L �� �$� 	��� j�L�� ��6��$��� ,R�  BE	 	�<. 	 b�<"�6 j�E�$ 	�/C��

POSTGRES95A��K ,� (��K�  :

� 	 �� �����R(query)PostQUEL   �  jSQL      Ap$�V �$�p�%  )  	Server    Ap$�V !p���%  .(.

�� ,-�Y ��6 !#�� 	 !C�����- �Y(Subquery) ,�� ,����C/+      !p. ,� ��p% Mp��% �p�- �Y b$� * AK

 	 � 	�.SQL ApK ,� ���� !��K �. ,� `$��%  .Aggregate function     ���p� (�p�+ (	�p * �p6 

  7�	�p�U ��� ,%���S�� * A�AKGROUP BY   	 (�qCp�� �p@L Query   pK (*TpE� �p6A .  b�p<"�6

 G�E�C<$�Libpq 	 ,�$�� !����  �@L CA��� ,Y�  .

�                l�p� !p  Ap$AL !p����  P$ j�6 !����  �<$	�C���� 	�H<� !  Psql        �p  �� (	*�pN� ��p�%	� ���p  

query ��6SQLA$�V g6��E .

� !��# �C. P$ Front-endA$AL  l�� ! Libpgtcl    �p  ,p<C�� ��p6 (A���V G$*�� �� !. jTCL

��C/+ ,� ,��  AK !E�t� A<. .       !C��+ !  ���% ,� !���� ��� pgtclsh          7�	�Cp� !p. �p�� (	�pK� Tcl

 !����  ���%	� ���  �A$ALTcl �  Postgres95 Back-end��� (�. g6��E .

�   M �	 Large-object  A$�V ��
���   .         Ap$�V �	Tp  �$�ps� (�p�R� ���  (�	 �@<% j���� !�*	�*

)� \$�E ���� !�*	�*A$�V Z[8 gC��.(.

�instance-level rule systemAK Z[8 j.
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�        �$�	 ��6	�T � `�;�% !  j�?C#� �����R P$ SQL       !p. , �pR ��p�6 !p  !pC��� j���p+ ,� 

POSTGRES95�. ,� �/C<� BL�� ��6A. (���6 !   .

� �� GNU make ��L !  BSD make ApK (�qC��  .  b�p<"�6POSTGRES95   �p����% ,p� 

��% �-$�r��. MGCC�K \$�r��. (A/� a9;� .

#$5$PostgreSQL  

   D�� 	�cc5      l�� AK �#/� !. �  Postgres95  l�p� �� b$�� �<  ���� >��<� 	�. !��� ���  

PostgreSQL      !: �	 i�S��� ���  �	 POSTGRES            ��p@C�- �Y !p. �p�R� ��6 !#�� * !��*� SQL  �	 

      � l��% �  �% g$A$TV�  A��  �	�        �� T�� �	 �6 !#�� �	�[V (	��K ���� b��6 	 * AK�  	�V��� �6 !#�

6.0g$��� ���� j.

      !�p��% ���  ,-;� A�.�%c2Postgres          ��6Ap. 	 �pL�� 79Sp/� �	 * ��#p/% �*	 �p  

Back-end �   .  � PostgreSQL                �p��6� * A�.�% jAK ,� !L�% >���L !�6 !  ��<"�6 !. ,��8 	 

 * !���% �*	� �E�$ o$�TE� �6 ��- �Y * �6	�T � \��S%.

 ��
�/� ��@CE�/�+PostgreSQLA<K�  ,� �$� 	��� \��K :

� \qY Table-level  ��p�T�6 ��q� A<� ��6���C<.  �  )multiversion concurrency control (

                 !. ��C/� 7�U9h� �A���R !  �% � ,� (��L� �6 (A<���R !  ���m% b$� jA�AK b$T
$�L  �6 (A<�$��

               �� A<K�  	�Y * A<6 !��� ���T�6 7	�; !  A��  �� �	�
� D�8 	pg_dump    (�
$�+ !. ,��
<6 

 !  ���+ ���  (�QueryA<$��� !�@% ��	9  ����C/+ j��� ��� �6 .

� \��Y �� ,�@� 	���  ��6	�T � subselects jdefaultsjconstrains * triggersA�AK !���% .

�T �  �� � �  	�V��� ,E�t� ��6	�SQL92       \��pK A�ApK !E�pt� gCp��� !p  !p.  Primary key j

Quoted identifire j,Hq� 79�L �$�% ��. ��N?% jTypa casting  �ApU� * ��<$�  ��6 �*	* j

A��  D�����T
6 ��N;.
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�Built-in type   f��p�� �� ,��p�* `�h \��K * A�AK a9;� �6date/time   p$AL ��p6  f��p�� * A

A�A$�V A$AL ,$��E��mL.

�    !#�� !. ,��
<66.0       ��6A. !�-. �U�� �E�$ 	�/C�� jBacke-end  ,�$�s% 7	�?  �d    �p% 0d

 �% �@�� �AK 	�. !  (���  ���� * o$�TE� A;	_d�E�$ o6�. A;	 .

#$6$�����3 / 7�89�: 

       (Ap@U !p  �	 �p6 (Ap<6 G$*�p� ��p�6�	 * >p?� !. ,?#K ,-. 	�:   gCp��� �$Ap� 	� ( 

Administrator )  �� (�qC�� ,$����% !. ��� ,�. � 	�. * �K ,� ��:R PostgreSQL  !CpK� �	 

      `-C#� ��@C��Y !  ,��C�	�C���R *PostgreSQL AK�   .   7�89:;� b$� A�K�  !CK� !L�% !C���

    *A8T�� BL��� * 7�A<C�� b$� * �K ���q% *AN� ,-�R 7	�; !  A$���  !p$*	 ���  �	 ,C �k �9��.

A<. ,�� ���  �$�$A� ��6.

   �� ��/usr/local/pgsql         �� * >?� !/$	 !R�K ���<U !  /usr/local/pgsql/data      !R�pK ���p<U !  

             b$� 	 !. �A<K�  f�<C� ��� bS�� ��K �$�� 	 �6 i	� b$� j�K ,� �$ (�
$�+ ��@-$�E ��CN�

 	 �C/�  7���TL !: �	Administrator’s GuideA<K�  ,� i�C� \ �Y .

�@C.��  	�C� P$ �	�
�	( [,] ) �$ �	��CR� 7�	��U ��$��� Keyword* A<C�6 �6 !. !"�� �6

 �6��.� 	({,})         ���U ��:R M��% * ��V ,� 	��Y "| "        A<C�6 b$� ��$��� jA��K ,� �AL g6 ��

A$��� ��#C�� �	 7�	��U �� �� ,S$ A$�  ��K !..

                    bpS�� jAp�� (ApK ��L� ,q-C#� ��6 !����  * �@ ��8 �� !. � A<6��R ��/� �	 ,%�	�C� �@����

       !C��+ P$ �� !. ,%�	�C� ���UNIX      	� ��9U �  A��K ,� ��L� "$ "     !. ,%�	�C� * A��K f*�K

       A<��� (�$* � 	�. P$ ���8 ��root   �$ postgres         pV ��9U ��R �� !��
  A��K ��L� A$�      !p  * �	�[

   A<. !��	� 7�N�t�% (���6 .   7�	�C� ��� bS�� b�<"�6SQL  �p�9U �  “=>”  * A��pK f*�pK   �p$

A<K�  !CK�A� ���� 	 ,C�9U !��
"�6 M$��K !  !C� .
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!L�% :                    7	�p; !p  j(ApK Ap�Y 7�	�C� 	�<. 	 !. ,%�S�  BL��� * 7�A<C�� ��@C��Y !�6 	

  9Sp/� �[p�  j��� (A/� (	*� �*�<C� �p  �	 7 >pgsql_docs@postgresql.org< jMailing List

A$	�[
  ����	 7�A<C�� (*�V.
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*$������� �!
 ;!<��PostgreSQL

*$#�=3 ��/� 

*$*$#���>1 �,	3 
./configure
gmake
su
gmake install
adduser postgres
mkdir /usr/local/pgsql/data
chown postgres /usr/local/pgsql/data
su - postgres
/usr/local/pgsql/bin/initdb -D /usr/local/pgsql/data
/usr/local/pgsql/bin/postmaster -D /usr/local/pgsql/data >logfile 2>&1 &
/usr/local/pgsql/bin/createdb test
/usr/local/pgsql/bin/psql test

��� (AK (	*� !���� 	 �� A<-  !#��.

*$*$*������%��3 

             ,p� GS���p$ �Cp�  �p  	�V��� l�� P$ ,-. 	�h !   Ap���%PostgreSQL  Ap<. ��pL� �	  .  �p���

                  �Ap�  ��@/#  	 ��� (AK l�Q�� ,$�@C�% �@�� �*	 �  	�/C�� l�
<6 	 !. ,$�6�C� )�,J ( (	*�

(AKA�� .*� (�$* ��6�C�  �  !: �	 	 ,Q$�	 7���� jB$��% A<� ���@E �$� 	(AK (	���.

!C� l�� ��6 bCR�� ���  �$� �	�TE�PostgreSQL��� l�� :

•GNU make��� ���� 	��  :!����  �
$ ��6make�. A<6��#� 	�.  .GNU make 	 >-�� 

 l�� �$�gmake,� >?� �K

•! ���� ��K �-$�r��. P$ISO/ANSICA$	�  :� !�;�%, !#�� b$�R� �� �KGCC  (�qCp��  

�K .  ,�*PostgreSQL    ,� ��- �Y b$� ��	�         `-C#� ��6�-$�r��. �� ��$� �A�% �  !. AK� 

��� 	�V���.
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• A<����� jB$��% !C�  ��.��  	�H<� !  D*� !-8�� 	gzip,� A�K� .

• !��# �C.GNU Readline)  !"#$	�% , �$��  * ��:R o$��$* 	 ���@� 	�H<� ! 

7�	�C� (o�+ 7	�; ! ��  �EAK A6��R (�qC . A�C��� �� �� (�qC�� !  \$�� !"��<�

,� !<$TV j�A< �¡�+ 	 A����%--without-readlineA�<. ��#C�� �	 ) . �*	 � NetBSD

 !��# �C.libedit �  readline �V� * A<C�6 	�V��� libreadline (�qC�� �� �� jAK��� �L�� 

,��K(.

•       �*A<$* �*	 �  >?� 	�H<� ! NT      �*Ap<$* �p$ �ddd   !Cp�  Ap<����� ��pK   l�p� ��p6  �	�TpE�

Cygwin   * cygip A�C�6  .                 !p�L��� �p$�	 7���p� op#  !p  �Cp/�  7�p��TL �� f9h� ��� 

A�����E.

!C�  l�� ��6     ,� ,�	�  !��� 	 !. �	�TE�           �	�p�L� !p��*� �Ap< �¡�+ 	 * A<C�6 �	��CR� �K

,��!<$TV >?� �� G+ * AK� �� ,-;� ��6A<C�6 ���� 	 .A�<. �Y �$� 	��� ! .

•   !����  �� � �Q$� ���    	*�� ,�$��PL/Perl       \��. >?� P$ A<����� ��K Perl ,� A�K�  . !.

 !��# �C. \��K  ��6libperl    ,� A<$��� ��@-$�E * AK�  .          ¢TpL ��6�Cp�  �p�.� 	 !p��# �C. b$�

!��# �C.  ,� ��C/� ��6AK�  .   �C/� !��# �C. ��K �V�        �p$� 7	�; !  ,���+ A�K�  !CK�A� �

,� �6�£�K:

*** Cannot build PL/Perl because libperl is not a shared library.
*** You might have to rebuild your Perl installation. Refer to
*** the documentation for details.

 (	� * A$�  ��K 7	�?<$� 	PerlC� 7	�; !  �	  �% A�<. >?� ,PL/Perl�K !CR�� .

•     P$ �Q$� 	�H<� ! Tcl    ��TL� �$ Tk)     �� � * �<$9.PL/TCL (     >p?� A<����� jA�C�6Tcl

A�C�6.



١٥

• (A<���V �Q$� 	�H<� ! JDBC !  ¤��C8� ��K Ant 1.5  Pp$ * �%��  �$ JDK A�Cp�6  .Ant

      !C�  �Q$� 	�H<� !  (�$* 	�T � P$ l�� ��6  $�+ �  �	�TE�  ,� �*�L !   ,� ��� 	�. !. AK�   Ap<���%

�* �� ���� �$��1AntA<<. ���V	�   .

       (�. >?� �R gC��� �*	 �  �*�L `-C#� �-$�r��. A<� �V� �A< �¡�+ !  !C�  jA$�Ant  ,pS$ j

   ,� (�qC�� �@�� ���K .  ��@�$��%Ant        \$�E P$ �A���R 	�H<� !  ����� antrc .    ,p?#K ���@E ��

 �	�L � 	�.    ,� (�qC�� �A< �¡�+ ���  �K .D��� ���<U !  :    Pp$ �� (�qCp�� ���p JDK  �� 7*�pqC� 

!  !. !"��o�+ 	�hA���  !Q�C� !  �$� (�	 �� A$�K j	� �L*  �E:

JAVA_HOME=/usr/local/sun-jdk1.3
JAVACMD=$JAVA_HOME/bin/java

�?>�:       �� (A<���V P$ bCR�� ���  ant   �$ javac �qC��  A�<S� ( .     ,�� !Q�C� !  (�	 b$� �� A�p�	 .

 ��� (AK (��� �$� 	 !. D��U* �*	 � �:�gmakeA����� ��L� �	 .

D��E 	�H<� !  ,��  �� � �� ,����C/+ ,V�$* ����(NLS) ��@��m�+ o$��� ��- �Y ,<�$ j

 �� ��L� P$ A<����� ��K j,��-
�� �� ��� ,�� � !  !���� Gettext APIA�C�6  . �� ,R� 

gC��� A<C�6 !C�  b$� ��	� �@-��U) jG.�<�� A<���NetBSDG$	��� j ( ,Y�  	 ,�*

gC���,� ��K �@-��U A����%���	 �� �	 ,C��C<$� i	� �$�� PostgreSQL!n :

http://www.postgresql.org/~petere/gettext.html !  (��� �E�$	 l�� !C� �	�TE� !E�t� �R 

A����� . ���L� �� ��K !"��<�gettext !��# �C. �*	 �  C,� (�qC�� �<V 	  ��K A�<.

�� ,R�  !  ¤��C8�!C�  ��6GNU Gettext!����  �� ,R�  ���  A�C�6 A<��� ��6 . ��� 

(��+ �
$A$	�A� ����� �� !  �@$���.

•         ��@�pp�*�� �� Ap$	� �p$�6 ���pp8� ,����Cp/+ * (�qCp�� !pp  \p$��% ��pK �pV�Kerberos j

OpenSSL �$ PAMA����� (�qC�� .

.١ http://jakarta.apache.org/ant/index.html
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     l�� !C�  �� (�qC�� ��L !  ��K �V�    �pR	 �� jBp�<� Mp��% (AK �/C<� �	�TE�CVS  (�qCp�� 

,�l�� !���% !  g��?% !"��<� �$ * A�<.!C�  A<����� jA$	� 	�TE�A�C�6 �$� ��6:

•  ,�	�* P$ bCR�� ��� CVS  !p$TQ% �p$ �
/$�+ ��@-$�E 	 ���m% �Q$� �$    j,-p;� �pVFlex

*Bison ��� l��  .   !p. A$�pK b~�:� �@�� !  ���� 7	�; 	Flex 2.5.4  * �%��p  �p$ Bison 

1.50    A$��
  �	 �%��  *  .       !p����  �p
$ 	��� �� ,R�  	   ��p6yacc      (�qCp�� 	�p� Tp��    	��pY 

,�,�� �@</�+ �	 �@�� \�� b��6 !  * ��� �% �#� �� �� (�qC�� ,�* A���Vg�<..

 ,� �V�   ,� A$��
  �	 �<V !C�  A�6��RP$T� �� ���� A����%!<�$� �$�� b$�% �<V ��) (A6�/� ��� 

     i	� !  �@�� l��http://www.gnu.org/order/ftp.htmlA�<. !�L���  ( �� �$ftp://ftp.gnu.org/gnu/

A����� �E�$	.

         A����� \;�8 ��<��h� T�� P�$ ��eE ��  ,E�. �� b�<"�6 .   !  ��K52      ���p  �peE �$� �
� 

      b�<"�6 *  B�<� �R	�2       ���� �@C��@E >?� ���  �$� �
� A$	� .   !K�R (� (�
$�+ P$   ,��pR ��

�2    ,� D�mK� �eE �$� �
�  	�As� b$� !. A<.2    ��p�6 �p  (�p� ,<C� \$�E P$ !. ��� ,$�eE � ��  

   ,� D�mK� (� 	�As�A<. .            Ap<����� Ap$	� ,C/V�  7�/$���� ���L� !  g��?% ��K �V�cd   �p$� �
� 

A$	� ,E�t� !HE�8 . 	�C� ��df�h� D�?8 ���  A����� (�qC�� j,E�. ��eE �L* �� ��<�.

*$*$-@<�� ���� 

 B�<�PostgreSQL 7.3.2,� �	  i	� �� A����%ftp://ftp.postgresql.org/pub/postgresql-

7.3.2.tar.gzA����� g6��E  .���� ��K ���  !"��<�!<��� �$�� P$ �� ��� ��A����� (�qC�� . �� G+

A�<. ��  �$� 	�C� �� (�qC�� �  ���� A$�  j(A�*�+ bCE�V:

gunzip postgresql-7.3.2.tar.gz

tar xf postgresql-7.3.2.tar

 l�pp� �pp  ,Cpp��@E	�C� bpp$� ���ppL� �� Gpp+PostgreSQL 7.3.2!R�ppK 	   Bpp�<� !pp. �	�ppL 

PostgreSQL 7.3.2,� �Q$� 	� 	��Y �� 	 �V .     �p��@E bp$� !p  >p?� A<$��E !��� l�Q�� ��� 

A$�K 	�*.
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*$*$4���	� �3� �%/!
 A�8 �� �+3��) 

   (��R� >��Y 7	�?<$� 	       A$AL !#�� �  j(� ,-R� (�VPostgreSQL   ,p� b$T
$�pL  �pK .  �pV�

 ,� ��K !#�� A�6��R       �	�
� (	��K ��	� !. �	 ��"7.3.x" ,��        Ap$�  jAp�<. ,��p�	�*	 !p  �	 ApK� 

A����� !�@% ��C%�U9h� �� �$� 7�	�C� � �:� ,����C/+ !#�� . ,-�E (AK >?� !#�� !. A�<.  �E

 !R�pppK 	 ��pppK/usr/local/pgsql(� (*ApppN� * ApppK�  !CpppK� 	��pppY  �pppQ<$� 	 ��pppK ��ppp6

/usr/local/pgsql/dataAK�  !CK� 	��Y  .	 �R >��<C� ����A�<. b$T
$�L �.

�.                (�p
$�+ ����C/+ !#�� �Q$� A<$��E �� G+ �$ D�h 	 !. A����� \;�8 ��<��h� �AC � 	 (�

 ,�� ,���	�*� �K .         ,p�* 	�Ap� ����C/+ !#�� �Q$� �N; �*	 �  ���k�% !-~�� b$� !C���

       (� �*	 �  (AK  l�Q�� 7����m% ��-��  ,�� D��U� ���� b$� 	 �6�V .� !   ���V�p-L 	�H<

  \pp$�E !pp  �	 �pp@�� �� 	�pp. ��ppQ� �pp�� l�� !pp"��<� ���pp
$ Mpp��% 7��pp��m% �ppQ$� ��

/usr/local/pgsql/data/pg_hba.confA�6 ���m% .

�.(�
$�+ >?� �� ����C/+ !#�� �Q$� ��� A����� ��L� �	 �$�  MR (�:

pg_dumpall > outputfile

     ¥q8 !  \$��% �V�OID  �6) ��� A<��� ,� (�qC�� ,L	�R A�-. ���<U !  �@�� �� !. ,�A�<. ( A$	�

 �� !. ,��
<6pg_dumpall,� (�qC��  !<$TV jA�<.–oA���TE��  �� !  T�� �	 .

     	�C� �� (�qC�� � pg_dumpall  ,� ��K     !#p�� ���p  A����%    gp6 !p. ��      (�qCp�� �� �� ��p<.�

,�A�<. !�@% ����C/+ !#�� A�<..

'.   !#�� �V�    !R�K ���6 	 �	 A$AL      ,� >?� �K� 	��Y �� 	 ,�$AY !#�� !. �� \�Y jA�<.

A$	*��  b���+ 	�C� b$� �  �	 ,�$AY 	*�� jA$AL ��@-$�E >?� ��:

kill -INT ‘cat /usr/local/pgsql/data/postmaster.pid‘

!#��    �� \�Y ��67.0   \$�E postmaster.pid   �pK�A� �	  .        #p�� b�p<� �� ��pK �pV�!   (�qCp�� ��

,� 	�C� �� (�qC�� �  ���� �	 	*�� A<$��E !��<K (	��K A$�  jA�<.ps ax | grep Gr� * (�. �A�+ 

 	�C� �� (�qC�� � killA$��� `Y�C� ���� .
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    !. ,$�@�C��� 	PostgreSQL         ,p� 	�. !  f*�K �A�� ��  ���� 	         \p$�E Pp$ ��p�C8� jAp<.

    !. 	� �L* (A<<. f*�K	� (A@U �  �	 !q�£* b���6  .    G.�p<�� gCp��� Pp$ 	 D��� ���<U ! 

 !R�K 	 \$�E b$� ��� bS�� �6	/etc/rc.d/init.d/postgresql stop     D�p�C8� ApK�  !CpK� 	��pY 

 �
$pg_ctl stop,� AK� .

0.      !R�K ���6 	 �	 A$AL !#�� �V�             ,p� >p?� �pK� 	��pY �� 	 ,�$AY !#�� !. ��  Ap�<.

$�C@ (�	 bA$��  b�  �� �$� 	�C� �  �	 (AK >?� ,�$AY ��@-$�E ,���% !. ��� b$� \8:

mv /usr/local/pgsql /usr/local/pgsql.old

 >?� �� G+PostgreSQL 7.3.2(�
$�+ ���  !R�K P$ j  �	 Ap$AL 	*�� * A�<. �Q$� A$AL (�

 A$��A���  (�	 .          *�* �� G+ ��K !. A�K�  !CK� �h�R !   (�p
$�+ �� 	�. ���8 P$ !  ,p� (�  Ap����%

A����� ��L� �	 �$� ��6	�C� :

/usr/local/pgsql/bin/initdb -D /usr/local/pgsql/data
/usr/local/pgsql/bin/postmaster -D /usr/local/pgsql/data

(� �$�@� 	A����V��  �$� 	�C� �  �	 �R ��6:

/usr/local/pgsql/bin/psql -d template1 -f outputfile

 �� Gr� *psqlA����� (�qC�� �R A$AL .

*$*$5�=3 ���'!" 

# .���
!C��

            !<$TV ��#C�� * ��K gC��� ���  B�<� �R	 �A< �¡�+ j>?� �� !-8�� b��*�      !pn �p�� ,$�p6

 ,� ��KA�6��R .       AK A6��R l�Q�� �A< �¡�+ �r$�¡�� ���L� M��% !n .        	�p; !p  >p?� �p��8 	 7

o�+A����� 	�* �	 �$� 	�C�  �E.

./configure

        gCp��� �$�ps� * Ap6 ,p� l�pQ�� �	 ,$�@/$���� j!C� �* ��6���mC� b���% ���  �r$�¡�� b$�

   ,� ,$���<K �	 \��U,� �Q$� �	 ,$�@-$�E (AK !CR�� �R	 	 �$�@� 	 * A<n    !pn �	 !p"�� * Ap<n

,� !
� �Q�� 	 (�n �A�+	�) .��<�,� ��K !" jA$	� !
� �AL B�<� �R	 �� �	 �Q$� !R�K A�6��R

,�A�<n ��L� B�<� �R	 ¤	�R 	 �	 �A< �¡�+ A����%(.
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 o�+ �A< �¡�+      ,� �Q$� �	 �6	�T � * 	*�� j �E l�� jA<n        !p  ���� MsE M��* * �� 	�n ��6	�TE�

 gL�C� ¦$CA�	�  .o�+ 7	�; !  �@-$�E ,���% !R�K 	  �E/usr/local/pgsql,� >?� A��K.

 ,� ��K      ,�	�q� �	 �Q$� * >?� !$*	 A����%A�<n ���� .      �� MpR Ap<� �p$ ¦p$ 	�pH<� b$� ��� 

!<$TV �Q$� ���  �	 �$� 7�	�C�A����� ��L� �A< �¡�+ ��6.

--prefix=PREFIX

         !R�pK ��pL !  �	 �@-$�E ,���%/usr/local/pgsql     �p��@E 	 PREFIX    p�<n >p?� A .  ��p@-$�E

       ApK A<6��R >?� ,q-C#� ��@C��@E�$� 	 ,s�s8 .             �p��@E 	 g�sCp�� 7	�p; !p  ,-$�pE §�p6

PREFIXAK A6��#� >?� .

,� A$	� ,;�R ��@$A<����� ��K �V�(�$* ��@C��@E�$� A����%A$���  �$� 	�C� �  �	 �� :

--exec-prefix=EXEC-PREFIX

 ,� ��K    �	 �	�p��� ��@�
C� �* A����%     ¦p$ 	 prefix     ,p<�$ j EXEC-PREFIX     >p?� �p
$ j

A�<n .           ,� �A<��� 	�n T�� j�@�� T�� b�  	 �	���� ��@�
C� �* bCK�[V ¨��CK� ! AK�  .   ��pK �V�

     jA�<¡� �	 	�n b$�EXEC-PREFIX   � ��  PREFIX           !Cp� �* * \sCp�� �	���� ��@-$�E * !CE�V 	��Y 

AK A6��R >?� �R	 ���6 �$� 	.

--bindir=DIRECTORY

 !����  ��� A�<n `$��% !��V�AL !R�K ,$��L� ��6 .  o�p+ ��p��    !p����  !p��
<$� ���p   �pE  �p6

EXEC-PREFIX/bin,�  ,<�� !  ����� !n AK� /usr/local/pgsql/bin,� AK� .

--datadir=DIRECTORY

   (� ���  !R�K ¦$     !����  M��% !n ,�A���R MsE ��6    �qCp�� (AK >?� ��6  ,p� (    	��pY j�pK

A�6 . o�+ !R�K  �EPREFIX/share,� AK�  .      !pn ,��p¡� !p  ,p: 	 f�pt�� b$� !n A�<n !L�%

	�A� 	� 	��Y ��K (� (�
$�+.

--sysconfdir=DIRECTORY

o�+ !R�K 	� 	��Y `-C#� �A< �¡�+ ��@-$�E ���  !n ,t�EPREFIX/etc,� AK� .

--libdir=DIRECTORY
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  E o�+ \N�   !��# �Cn >?� ���   �  !����+ * �6        �p$�+ �	�[pV	�  \p �Y ��6EXECPREFIX/lib

,�AK� .

--includedir=DIRECTORY

 A<$��� ��@-$�E >?� ���   �E o�+ \N�C * C++ 	 jPREFIX/include,� AK� .

--docdir=DIRECTORY

 7�Nq; ��<�C�� !  �<�� ��@-$�E"man"  �E o�+ !R�K 	PREFIX/docAK A6��R .

--mandir=DIRECTORY

 7�Nqpp;man �pp  (��pp�6 !ppn PostgreSQL,pp� o�pp+ 7	�pp; !pp  AppK�  !R�ppK �pp$� 	  �ppE

PREFIX/man�$� * AK A6��R >?� !h� �� ��@C��@E.

!C¡� :    >?� �� ��C8PostgreSQL         Ap<��� ¨�Cp/� ��@��¡� �*	 �  /usr/local/include    �*Ap  j 

  ���Rnamespace    jgC��� ,Y�    A�<n \;�8 ��<��h� .      !CpK	 �ApC � 	“/postgresql”     7	�p; !p  

!  	�n�Rdatadir sysconfdir,� (*TE�  * �Kdocdir      !pn !CpK	 l�p� !p  !pL�% �  “postgres”  �p$ 

“pgsql” ,�        �E�$ A6��R ��C�V * AK A6��R �+ AK�   .      ��K �V� D��� ���<U ! /usr/local    ���p  �	 

prefix   <�� jA�<n ��#C��    	 �/usr/local/doc/postgresql      �V� ��� jAK A6��R >?� prefix  , �p#C�� 

  ��K/opt/postgres     	 �<�� jAK�  /opt/postgres/doc     �pE�V Ap6��R 	��Y  .     A<$��p� ��p@-$�EC   �p  

    	 �<$9n M��*includedir  ,� >?�  * A��Knamespace,� >%�� �K .  * ,p-R� A<$��� ��@-$�E

K ¦$ 	 �	*�� �$� 	 ,;�?R !R�includedir .�$� ¦$ AK�  l�� �V� �$�@� 	 ,;�?R ���@E

!����+ ���  �$� 	 �$�+ �	�[V	�  \ �Y ��6libdir,� 	��Y ��V.

--with-includes=DIRECTORIES

DIRECTORIES         !R�pK l�p� �� \p��n ���@E ¦$             ��6�QCp�L �p��@E !p  !pn �p�� ,$�p6

   � A<$��� ��@-$�E ��@�L�C� ,� !E�t ,� jA��K    �  !n AK� colon    ,� �AL �
$A¡$ ��  A��pK .    ��pK �pV�

!C�          (AK >?� 	�A��C�� ��� ��@C��Y�� 	 !n A$	� �	��CR� ��6      (�qCp�� !p<$TV bp$� �� Ap$�  Ap��

!<$TV * A�<n ��� ,-�¡� ��6--with-librariesA����� (�qC�� .D��� :

--with-includes=/opt/gnu/include:/usr/sup/include
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--with-libraries=DIRECTORIES

DIRECTORIES     !R�K l�� �� ���@E ¦$     !��# �Cn ��QC�L ���  ��� �6       �p  !pn �p6colon �� 

  ,� �AL �
$A¡$A��K .   !C�  �� ��K �V�    ,� (�qC�� 	�A��C�� ��� ��6      !p<$TV b$� �� A$�  ���C8� jA�<n

 *) �� \�¡� !<$TV--with-includes (�A�<n (�qC�.D��� :

--with-libraries=/opt/gnu/lib:/usr/sup/lib

--enable-recode

Enable!�$�� ,� (� 	��Y �	�A@
� 7��AR ���  !n ��� ,C$�  ¦% ��V�K.

--enable-nls[=LANGUAGES]

      ,-� ��@�� � �� ,����C/+ �������%(NLS)                p�� ��p@�� � !p  !p����  ��p@���+ o$�p�� ��pS�� !p.  �

,� ,��-
��AK� .

LANGUAGES       ,� ��K !. ��� ,$�@�� � �� ,C��@E             �p  �p@��� bp$� * �pK ,����Cp/+ A�6��R

,� �AL �
$AS$ �� !-;�EA��K . D��� ���<U ! --enable-nls=’de fr’)    * ��pK �p��@E ��C/� \?E

  !�L�% ��@�� � ���@E       ,� !���N� 	�.�R 7	�; !  j�L�� (AK �K (.   E ��pK �V�   ��p@�� � �p��@

 !�L�% ,���% jA�<S� b���% �	 ,;�RAK A6��R >?� bS�� ��6 .     !p<$TV bp$� �� (�qCp�� 	�pH<� ! 

 A$�  ��Kgettext APIA����� ��L� �	 .

--with-pgport=NUMBER

NUMBER      o�+ (�V	 (	��K ���<U !  �	       A�<. g�H<% �<$9. * 	*�� ���   �E .    (	��pK bp$�

20'�,�AK�  .K b$�,� (A<$� 	 (	��   jAp�<. b�p��� ���� �Q<$� 	 ��K !"��<� ,�* A<. ���m% A���%

      o�+ 	�As� b��6 *�6 �<$9. * 	*��  ,� �	  �E      ,p� >p��<� 	���  !. A��$[+ ApK�  .    �p$T� �p@<%

      o�+ 	�As� �� ��� 	�As� P$ ��#C��       Ap<� ���pL� A?Y ��K !. ��� ,���� ���   �EPostgreSQL

�� P$ 	 	*��A�K�  !CK� �	 b�K.

--with-perl

 �� �PL/PerlA�<. �Q$� �	 �R 	*�� .

--with-python
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   M��* !����+Python    �� � * PL/Python    A����� �Q$� �	 	*��  .      ,$����% A$�  ��K 	�H<� b$� ��� 

       !����+ A����C  �% A�K�  !CK� !/$	 A8 	 ,��C� ��S�� *Pythono�+ \N� 	 �	 �R  �E  !p. 

/usr/lib/pythonx.y,� A�<. >?� jAK� .

--with-tcl

 !. �	 ,$�TL�Tcl/TkA����� �Q$� 	�����  .    �� Ap<%	��U �TpL� bp$�libpgtcl, pgtclsh, pgtksh  * 

PL/Tcl .   !  ,�*--without-tk  A�<. �Y  .    !<$TV ��K �V�--with-tcl    !����  jA�<. b���% �	    !p. ,$�6

 !  ¤��C8�(pgtksh)TK!CE�V (A$�� �	 A�	� A$�.

--with-tclconfig=DIRECTORY
--with-tkconfig=DIRECTORY

TCL/TK   ��@-$�E tclconfig.sh  * tkConfig.sh,� >?� �	     ���p  l�� 7�pU9h� \��pK !. A<.

  !����+ �Q$� 7���H<%   M��* ��6TK  �$ Tcl ,p� j ApK�  .       	 	�p.�R 7	�p; !p  ��p��� �p@-$�E bp$�

��S�    ,� �A�+ �R 	�/� ��@ �� 7*�qC� �	�
� P$ !. A$	� g��?% ��K �V� ,�* jA��KTcl  �p$ Tk �	 

A�<. b���% �	 �R �H� 	�� !R�K A$�  A�<. (�qC��.

--with-java

 �
C$�A6JDBC!C�  �
$ * l�� ��6A�<. �Q$� �	 �*�L !  �� �� �	�TE�.

--with-krb4[=DIRECTORY]
--with-krb5[=DIRECTORY]

 �$A?% ���  ,����C/+ �Q$� ��� Kerberos .,� ��K�� A����� Kerberos �	�
�0 �$ 2  (�qCp�� 

A�<. .  ����V	�DIRECTORY    >p?� ¢!p/$	 !R�pK b���% ���  Kerberos  !p. � /usr/Athena  !p  

o�+ ���<U(AK !CE�V �H� 	  �E��� .!��# �C. * A<$��� ��@-$�E �V�	 !C� �* ��6 	A+ !R�K �$� 

!<$TV �� A$�  AK�  !CE�
� 	��Y��6--with-includes * --with-librariesA�<. (�qC��  .

--with-krb-srvnam=NAME

     G$*�� l�� b���% 	�C�Kerberos ,� AK�  .Postgres  o�+ l��     ,p� !CE�V �H�	  �E   * �pK

	�A� �L* �� �$��% ���  ,-�� ����U.

--with-openssl[=DIRECTORY]
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    7�h��%	� �� ,����C/+SSL,� �Q$� �	 A<. .!C�  >?� A<����� 	�S<$� ��6OpenSSL ,p�  ApK�  .

  ����V	�DIRECTORY    ¢!/$	 !R�K jOpenSSL    ,p� b���% �	  Ap<. .       o�p+ 7	�p; !p  !p.   �pE

/usr/local/ssl,� !CE�V �H� 	 �K.

--with-pam

 �� ,����C/+ �Q$� ��� PAM (Pluggable Authentication Modules),� (�qC�� �K.

--without-readline

    !��# �C. ¢(�qC�� ��Readline ,p� ���V�-L  Ap<. .       * ��p��E MpR 	 �p��m% �pQ$� !p<$TV bp$�

 !"#$	�%psql,� bS�� ��� �	 ��� .,�� !�;�% �� �� (�qC�� b$�� �< �K.

--without-zlib

    !��# �C. ¢(�qC�� ��Zlib  ,� ���V�-L A<. .   (�/E ��S�� !<$TV b$� 	 ����pg_dump  �p�� �	 

,� bS�����.

--enable-debug

 !����  ,���%!��# �C. * �6D�SK� * !�L�% �	 �6,� ,$��A<. .,� ��K !. ���<�� ��A  b$� A����%

!���� D�SK� P$ M��% �	 �6A�<. \�-N% ���� 79S/� * (�. ��L� �� .

--enable-cassert

!  A<CE��  ��q%� A$��� !. ,:$��K o$���� ��� ,� 	�.*	 .!���% Z�A6� ���  !<$TV b$� 	���  ��

,� A<�K�	�AK� .

--enable-depend

       ,� D��E 	�.�R , �$	 ,V�$* !<$TV b$� � �K ..  !���% ��K !"��<�      !p<$TV bp$� A�C�6 (A<6

   �  A6��R A�q� 	���  .  �V� ,�*   Z�p?� �	 ��p$� 	� �� ���� A�<. !�L�% * >?� 	��S$ ���� A�6��# 

,�A<..

* .��D�

 A��$�<  ��#� �Q$� !  f*�K ��� 

gmake
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 �� !. A�K�  !CK� �h�R !  ��C8GNU makeA�<. (�qC��  (. ��K ,�C��� !  !C�  !-8�� b$�

    �� ��� bS��2      A��Q�� D�h !  �U�� g�� �%  .  � !. ,:R b$�R�,� (� o$��     �p$� MpR Ap$�  �pK

AK� :

All of PostgreSQL is successfully made. Ready to install.

- .��2E%�
 ���2���%'

  ,� ��K �V�              ,p� Ap�<. ��pNC�� >?� �� \�Y �	 �R (AK �Q$� 	*�� A�6��R    ��@p/$���� Ap����%

   A�<. ��L� �	 ,C/V��  .        ��Np; ���pL� �� ��<��h� ���  o$���� b$�PostgreSQL      gCp��� �*	 �p  

,� !h� ��AK�  .A��$�<  o$���� b$� l�Q�� ��� :

gmake check

)     ,�� ��L� !/$	 M��% 	�C� b$�         ��V l�Q�� A$�  ��C�� ��� � 	�. P$ M��% !S-  �K (.  bpS��

A��K *�� �@/$���� ,R�  ���.

4 .��3/!� �=3��

!CS� :      gC��� P$ ,���	�*�  D�8 	 ��K �V�       �	 A$AL ��@-$�E !. A$	� �H� 	 * A�C�6 �L�� 

         (� �� A$�  ��C8 jA�<. >?� ,�$AY ��@-$�E �*	 �             	*�p� * Ap�<. !p�@% ����Cp/+ !#�� �R ��6

A�<. ����R jg�CqV 9�Y !. ,%�	�C� �� (�qC�� �  �	 ,�$AY.

 >?� ��� PostgreSQLA�<. 	�* �	 �$� MR :

gmake install

 �C� b$�    !R�K 	 �	 �@-$�E 	             �p. Ap6��R >p?� jg$�p. b���% ,-�Y !-8�� 	 !. ,$�6 .  �p�C8

           A�K�  !CK� �	 (��8 �� !  ,��C� ��Q� ��K !. A$�K b~�:� .        �	 !p-8�� b$� A$�  D���� 	�h ! 

         ,� �� ��L !  �$ A�<. ��L� !/$	 � 	�. �� !R�K A����%          ,p��C� ��p6��Q� * (�p. �Q$� ZA6 ��6

 l��A�<. �$��% �Q�� 	 �	.

  ,p� ��pK  �� Ap����%gmake install-strip   ��pL !p  gmake install     * �p@-$�E �p% Ap�<. (�qCp�� 

!��# �C.      �	 (AK >?� ,���L� ��6strip A��K  .      !E�; �eE Z�?� 	 	�. b$� �    ,p� ,��pL Ap�<. .  bp$�
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     !E�; ���  ,s:<� ��6	�. ���  	�C�    ,� l�Q�� �eE 	 ,��LA6 .*        �� ���p  gp6 ,��:R A;	 ,�

A�6 l�Q�� �	 	�. b$� ,C� 7	�; !  AK�  l�� �V� * A$�K \��Y.

    M��* ��K �V�Python  (�. �Q$�    (A/� 	�* !/$	 � 	�. �� * A$�  ��pL� �	 ��  	�C� !. ,���� jA$�

,�       �/� l�Q�� >?� �� ,C��Y ��� bS�� jA�<. .        p/$	 � 	�p. �  A$�  ��K 7	�?<$� 	     * (ApK 	�* !

A�<. ��L� �	 �$� 	�C� Gr�.

gmake -C src/interfaces/python install

          l�� !���% ���  !. A<$��� ��@-$�E MsE 	�A��C�� >?� ���8 	    l�� �<$9. �� 	�. ��6	�TE�

  ,� >?� ���A��K .          A$�  jA$	� �	*�� !����  !��V�6 !���% !  g��?% ��K �V�PostgreSQL !p  �	 

,<. >?� \��. 	�h .A�<. ��L� �	 �$� 	�C� 	�. b$� l�Q�� ��� :

gmake install-all-headers

  ,� ��K !"��<�   l�� MsE !. A�6��R    !��# �C. * �<$9. �� 	�. ��6	�TE�       >p?� ��p�� Mp��* ��6

A�<. ��L� �	 �$� 7�	�C� A$�  A�<.:

gmake -C src/bin install
gmake -C src/include install
gmake -C src/interfaces install
gmake -C doc install

>?� �m� : 	�C� j>?� �� �/V��  * Z��?�� ��� gmake uninstallA����� ��L� �	  .  �pL* b$� � 

,�� b�  �� (A�� �L�  ��@$	�C.�$� �� l�AS"�6 j	�. b$� � A�*	.

����.�+ :   ,� >?� �� G+     ��@-$�E Z[8 �  A����%      A$���  ��%� jB�<� �R	 �� (AK !CR�� .  ���p 

 	�C� �� 	�H<� b$�gmake cleanA�<. (�qC��  .   !p����  Mp��% (AK �Q$� ��@-$�E A���% �� 	�. b$�

  ,� ���V�-L �A< �S�+A<. .  ,� �A�  !.    	�C� �  A����%gmake        Ap�<. ���p���  �	 Tp�� !�6  .  ���p 

�% !. ,C��8 !  B�<� �R	 �A��/���  �� �  (AK B$�use gmake distclean.A�<. (�qC��   . 	 �V�

                   �Q$� �6 ���  * (� l�Q�� 	�S<$� A$�  jA�<. �Q$� B�<� P$ �� j`-C#� ��6�C�  ���  ���� A$	� �H�

A�<. (	� * �A< �S�+ ����.
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*$*$6�=3 % F� 7���G�� 

# .�3�,
��1H!�2� ���

     . ��	� !. ,$�@�C��� ��.� 	!��# �C     ,p� ��Cp/� ��p6            �pR gCp��� !p  Ap$�  ��pK A<pK� 

!��# �C.      A�����</  �	 (AK >?� (��% ��C/� ��6 .    b$� �@�� 	 !. ,$�@�C���  ,�� �	*�t 	�. A<K� 

�� A<%	��U :  BSD/OS, FreeBSD, HP-UX, IRIX, Linux, NetBSD, OpenBSD, Tru64 UNIX 

 *  Solaris.

   ��QC�L ���� g�H<% ��@K*	 !��# �C.         ,p� 7*�pqC� j`-C#� ��6�C�  	 ��C/� ��6 ApK�  .

 �� 	�. ,�*        ��p6���mC� b�p��% �*	 b$�p%LD_LIBRARY_PATH  Ap<���  :    !Cp��+ 	Bourne

(sh,ksh,bash,zsh)
LD_LIBRARY_PATH=/usr/local/pgsql/lib
export LD_LIBRARY_PATH

 	 �$csh �$ tcsh:

setenv LD_LIBRARY_PATH /usr/local/pgsql/lib

/usr/local/pgsql/lib  ���  D*� !-8�� 	 !. �T���6 �  �	 –libdir  (�p. b�p��%    b$T
$�pL jAp$�

A�<. .      (�	 \$�E !C��+ 	 �	 7�	�C� b$�     Ap<��� ��Ap��/etc/profile    �p$ ~/.bash_profile    Ap�6 	��pY  .

           ,C��C<$� i	� 	 �*	 b$� �  !: �	 	 �C/�  7�U9h�http://www.visi.com/~barr/ldpath.html

	� 	��Y.

          ��6���mC� !. AK�  l�� A$�K �@�C��� �� ,R�  	LD_RUN_PATH      b���% j�Q$� �� \�Y �	 

g�<..

  	Cygwin  !��# �C. ���@E      	 �	 ��C/� ��6PATH      \$�E �$ A�6 	��Y .dll   �	    !R�pK !/bin

A�<. \sC<� .A$�. �E�$	 �$� ! �/� ,���+ ��K �V�:

psql: error in loading shared libraries
libpq.so.2.1: cannot open shared object file: No such file or directory

,� �	*�t 	���  !-8�� b$� (�
��AK� .
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 �� ��K �V�BSD/OS jLinux �$ SunOS 4� (�qC�� ,     �	 !p/$	 � 	�p. ,p��C� ��pQ� * A�<.

 ,� A$	�          �U�� 	�H<� !  * ��L� ���� (A<6 A���+ ���� ����% ���  j>?� �� G+ �	 �$� 	�C� A����%

!��# �C. bCE�$ 	A����� ��L� ��C/� ��6:

/sbin/ldconfig /usr/local/pgsql/lib

 	FreeBSD jNetBSD * OpenBSD�<. ��L� �	 �$� 	�C� A :

/sbin/ldconfig -m /usr/local/pgsql/lib

	�A� �L* ,���� 	�C� !CR�<K�� ��@�C��� �
$ ��� .

* .I�J� ���!��K��

   ��K �V�PostgreSQL     ���� 	 �	 /usr/local/pgsql        o�p+ ���8 	 !. ,$�@��S� �
$ �$    �pE

 ,� �QC�L  (�. >?� jA��K ���� A$�  ��K A$�/usr/local/pgsql/bin)  ���  !.�	 ��
$ ���� �6 �$

--bindir     (�. b���% D*� !-8�� 	 A$� (  A�<. !E�t� �	 .  ,� A�.�% g6��           �	*�pt 	�p. bp$� !p. g�p<.

,� ^U�  ,�* ���� �� (�qC�� !. �KPostgreSQL�K �CC8�	 .

  b$� l�Q�� ���        (�	 \$�E !C��+ ���  �	 �$� D��U� 	�.      Ap<��� j�pR ��A��~/.bash_profile)     �pV� �p$

,� \$�E A�6 	��Y ��k�% �N% �	 ��� 	�. ,���% A�6��R/etc/profileA�6 l�Q�� j:

PATH=/usr/local/pgsql/bin:$PATH
export PATH

 �� (�qC�� D�8 	 ��K �V�csh �$ tcshA�<. (�qC�� �$� 	�C� �� jA�C�6 :

set path = ( /usr/local/pgsql/bin $path )

  !         \p$�E !Cp��+ !p  �	 ��p:R bp$� Ap$�  j��<6�	 �<�� bCE�$ ���  ��C�C��� ���� ����% 	�H<�

(�	A�<. !E�t� �R ��A��:

MANPATH=/usr/local/pgsql/man:$MANPATH
export MANPATH

   M�N� ��6���mC�PGHOST   * PGPORT l��     (�
$�+ �� T�� 7	�+ �� 	�. ��6	�TE�   	*�p� (�

  ,� b���% �	<.A< . ,� !. � 	�. �6 !. ��� �C@  l�p� A6��R    	* (�	 �� �	 �p<$9. �� 	�p. ��p6	�TE�

 jA<. ��L�PGHOSTA��/���  �	 (� (�
$�+ .
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*$*$L�� �3�<��2� �1 ����!�	
 �3>M

PostgreSQl  !���% !C��. M��%   * (ApK o$���� �$� ��6�C�  �*	 �  ��. 	�. ���  ��VA<6

    *	 �  �� ���L� �N;    (AK A���% �6�C�  b$� ���� . ,<�$ �C�  P$ �� ,����C/+PostgreSQL �Q$� 

(AK l�Q�� �@�� �*	 �  T�� ,C/V��  ��@/$���� b�<"�6 * (AK >?� ��  7�	�C� ��h j(AK���.

!CS� :                       ,pC��C<$� ��@p�	� �p  A�CpK� �6�Cp�  �� ,pS$ �p  ,-Sp/� >p?� l�
<6 	 �V�pgsql-

bugs@postgresql.org �$ pgsql-ports@postgresql.orgA�<. 	��Y�  ���%	� .
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*$*%/���/ �/� !
 �=3

    !S<$� �L* � PostgreSQL gC��� ���      C. j(AK !CK�� GS���$ A<��� ��@-��U   �<$9. !��# �C

(libpq)   ,-���% !��$�+ * (psql),� ��A��K !�L�% * ��L� �*A<$* �N% A<���% .  ��p@-$�EMake  !p. �� 

,� B$��% B�<� \��K ���  A��KVisual C++(AK !CK�� �E��*�S$��     �p
$ �p  �p�� bS�� * ���

  A<S� 	�. �@�C��� .    !��# �C. !�L�% 	��� ,R�  	 ��� bS���; !  �6   ��pS�� Tp�� ,Cp� 7	  �$[p+

AK� .

N�O>�:     �*A<$* �� ��K �V� c_,� (�qC�� ���� �� �%A$AL �$ ,� A�<.  �� Ap����%PostgreSQL  !p  

A�<. (�qC�� AK ���  GS���$ 	 !. ,K*	 ���6.
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            !R�K !  A$�  jg$	� �*A<$* 	 !. ,$�6T�� !�6 �Q$� ��� src         	�Cp� �pQ�� 	 * A$�K \sC<� 

�	 �$�A�<. 	�* :

nmake /f win32.mak

,� ^U�  	�C� b$� ��K !. �KVisual C++A�K�  !CK� �R ���� 	 �	 .

AK A<6��R !CR�� �$� ��@-$�E:

interfaces\libpq\Release\libpq.dll

!��# �C. D�?%� \ �Y ��$�+ ��6frontend. 

interfaces\libpq\Release\libpqdll.lib

# �C. ��.	�*!�� !  ��K !����  D�?%� 	�H<� !  �6libpq.dll. 

interfaces\libpq\Release\libpq.lib

!��# �C. ��C�$� �	�
� ��6frontend

bin\psql\Release\psql.exe

 ,-���% !��$�+PostgreSQL. 

         j�K >?� ��� l�� ��C8 !. ,-$�E �@<%libpq.dll ,� AK�  .        R�pK 	 BpY��� ��.� 	 \$�E b$� !

WINNT\SYSTEM32  ,� BY�* �K .     �*Ap<$* 	 �$95/98/ME   	 WINDOWS\SYSTEM   	��pY 

,���V .             ��NC�� A$�  jAK�  (AK >?� ,$��L� !����  P$ �� (�qC�� �  \$�E b$� �V�    !p. �	�
� (A<<.

   B �<� 	VERSIONINFO                 �	�p
� !p. A$�K b~�:� �% �V >?� T�� j	� �L* \$�E �� 	 !. 

%A$ALAK��� �AK !CK�� D�8 	 !��# �C. �� ��.

        M��% !. A$	� �H� 	 ��K �V�libpq      * Ap$�  jAp�6 l�Q�� b�K�� b$� �*	 �  �	 !���% A<$��E 

  !R�K�$�src\include   * src\interfaces\libpq              !E�pt� �pR gL�pC� 7�p��H<% 	 B�<� �R	 !  �	 

A�<..

!��# �C. �� (�qC�� 	�H<� !  A$�  �6 \$�Elibpqdll.libA�<. !E�t� �R ()*�+ !  �	  ) . 	Visual 

C++�� * (�. ���	 P�-. MsE A�<. !E�t� �	(.
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*$- .�/!  �!? ;��% I�J�

               j\��U gC��� �  �� \ �sC� ��k�% * 	*�� (� (�
$�+ ���L� * >?� ,
��
� !  ������+ \?E b$�

,����+.

*$-$# �� !
��1 ���
�	8PostgreSQL

 ,� !�;�%                �� 	�p. ��p�8 jA<C�6 ���%	� 	 ¤	�R ��@L �  !. ,$�6	*�� �
$ A<���6 !. �K

!��V�AL   ���  ��PostgreSQL    �K !CE�V �H� 	  .     (� \��K A$�  �� 	�. ���8 b$� M��% !. ,$�6

  ,� �$�$A� 	*�� �K !CK�[V ���CK� !  ��� 	�. �
$ �  A$��� * jAK�  A��K . � !�p;�% ,p�   !p. �pK

            ��?� ��@�C��� ��$� A�<. (��R� �� 	�. ���8 b$� 	 �	 �R ,���L� ��@$�	�N   ,p� (AK !  Ap<���%

A<6 ��C�V �	 �@�� ��@��**.

 	�C� �� j��C�C��� !  GS���$ �� 	�. ���8 P$ ��. !E�t� 	�H<� ! useradd �$ adduser

A�<. (�qC�� . �� 	�. l��postgresqC�� ����� ,� (�	�A� ,;�R l�@q� * ,<�� ,�* �K.

*$-$*������ P� ��D��M>Q ����

             (�
$�+ (��R� ���  ,$�eE D*� !-8�� 	 A$�  ��K �	�. �6 l�Q�� �� \�Y       	 Pp�$ �*	 �p  (�

A$��
  �H� .   �� !p  �p� !.databases cluster ,p�  g���pV .  (�p
$�+ Pp$ !pK�R (� !pU��Q� �� �� ��

(�
$�+(�(�
$�+ 	*�� P$ M��% !. ��� ,$�6,� i�C� \ �Y * (AK ��L� (�A<K�  . !-8�� �� G+

!K�R (� (�
$�+ P$ jD*�(�
$�+ P$ \��K �� l�� !  (�template1�  A6��R  . 	 (AK �@</�+ l��

  (�
$�+ ���  (A<$�(�   !  (AK �Q$� ��6      ,s�s8 ��6	�. ���  !. �E	 A6��R 	�.      (�qCp�� �� �� A$��� 

�K.

     (�
$�+ P$ j,�C��� \$�E 7�89:;� 	 !K�R (�      (� �$� 	 !��V�AL �	�C.�$� P$ ��  ��p6

,� (AK (��R�AK�  . ���� �� !.data directory �$ data area,� AK�  .  (� (�p�R� ��pS� ��#C��  �p6

 	� ,
C�  ��K �R !  9��. .	 �� ���  ,t�q/�+ ��S�(A/� !CE�V �H�     ,$�p@��S� !p��V j�p��

  A<���/usr/local/pgsql/data   �$ /var/lib/pgsql/     ,� 	�@K * >��<� 	���  A<K�  .   ,��AC � !-8�� ��� 
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 (�
$�+ �Q$�!K�R (� 	�C� �� ��initdb (���6 !. PostgreSQL (ApK >?�    Ap�<. (�qCp�� �p�� .

     (�
$�+ ���  gC��� \$�E ��-:� ��S�(�        !<$TV �� (�qC�� �  ��K gC��� –D  ,� (�qC��    !p  *�K

D��� ���<U:

$ initdb -D /usr/local/pgsql/data

                   �� 	�p. ��p�8 !  �AK 	�* �� G+ �	 	�C� b$� A$�  ��K !. A�K�  !CK� !L�%PstgreSQL

A�<. (�qC�� jAK ( � ��t�% ,-�Y ���Y 	 !..

�?>�:,� ��K TV ��L !  A����% !<$–D M�N� ���mC� j PGDATAA�<. �� �	 .

     (�. �#/� ��K !. �	�C.�$� �V�     AK�  !CK�A� �L* jA$�Initdb   ,� �Q$� ����  Ap<. .  D�p�C8�

          AK�  !CK�A� �	 	�. b$� l�Q�� (��L� !. 	� )               ��p�8 Pp$ * A�pK�  (� l�pQ�� �	 �� !�;�% ��K �V�

   A�K�  (�. �Q$� ��C����� (   7	�?<$� 	     �	 �	�pC.�$� !p/$	 �� 	�p. ���8 �� (�qC�� �  A$�  ��K

 � 	�. ���� >8�; * A����� �Q$�PostgreSQLA�6 	��Y  .(A�� �$� 	 	�. l�Q�� \8������:

root# mkdir /usr/local/pgsql/data
root# chown postgres /usr/local/pgsql/data
root# su postgres
postgres$ initdb -D /usr/local/pgsql/data

 AK�  (AK !��*� ,6	�As� 9�Y �	�C.�$� !. A$� �H� !  !"��<�initdb ,�� ��L� ���� A<. .  ��p$�

(� ,���% \��K (� �	�C.�$�(�
$�+ 	 (AK (��R� ��6,� (� ��E� i�C� �� A$�  ��C8 * AK� 

AK�  ���� 	 ��Q� ��� . b$�� �< initdb,���% ��Q�  � 	�. TL !  ��E� PostgreSQL,� �m� �	 jA<..

        ,� b�$� �	�C.�$� 7�$�CN� !. ,���� jD�8 �6 !      o�p+ 7�p��H<% jApK�       �p$�6 ���p8�  �pE

       (�
$�+ !  D�?%� (��L� ,-N� ��� 	�. !  �<$9.        ,� �	 ��S�� b$� b�<"�6 * (� �	 (�     Pp$ !p. A6

A��K ��C�� � 	�. . 	�. �
$ !  ��K �V�,� �@</�+ jA$	�A� ��CU� ,-N� ��� !<$TV �� !. �K-W  �$

--pwprompt   	 initdb    ,p� �	 ��pC�� ��� 	�. ���  	��UT�	 �� 	��Y ��S�� !. A�<. (�qC��  Ap6 .

    �� �� G+initdb   \$�E pg_hda.conf    �� (�qC�� ���  �	 md5     	*�p� !p. �	�p  b�p�*� 	 	��UT�	 �$ 

,� 	�. !  f*�KA<.!  �$�6���8� ��L !  ,� 	�.� .
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  b�<"�6initdb  o�+ !s:<�    (�
$�+ ���  �	  �E !K�R (�   ,� !��*� ,6	�As� �� Ap<. .  ��p���

      ,� �	 M�N� 	 ,-N� 7���H<% MsE     (�
$�+ �*	 �  �@�� * ��V ,� D��U� (�A<. .   7�p��H<% `p$��%

  ��S�� 7*�qC� ,-N� ��� �$[+ .   ���� 7�Y�q%� �� ,S$(�HC<        ���L� l�
<6 	 ��� bS�� !. ��initdb

��� �$� ! �/� ,���+ �E�$	 jA<. �*� :

The database cluster will be initialized with locale de_DE.
This locale setting will prevent the use of indexes for pattern matching
operations. If that is a concern, rerun initdb with the collation order
set to "C". For more information see the Administrator’s Guide.

     ,� 	�A/6 ��K !  l�m�+ b$�      �@p?R�K �pK ^U�  ��� bS�� �	�L (AK ��#C�� !s:<� !. A6

      !. A��K >%�� ,��%�% ! LIKE     . (�qC�� �@�� �� A<���C� (AU�Y�  7�89:;� ��6�QC�L *  Ap<< .  �pV�

 ,� ��K               �  �	 �R �	�L !s:<� A$�  jA�K�  !CK� ,$��  (��  ,$�6�QC�L b�<� 	 A�6��RCD��E

 (	� * * A�<.initdbA�<. ��L� �	  . 	�C� ���L� � initdb --lc-collate=C��S�� 	�. b$�  �p�� �$[+ .

      (�
$�+ !. ,%A� 	 �AK >%�� >�%�% !K�R (�   M��% ��initdb�ED�,�  ,p� b���% jA��K  * �pV

,� g@� 	���  	�  b��*� 	 	�� b$� bCR�� G+ 	�A� �L* (A<$� 	 �� ���m% ��S��AK� .

*$-$- ��R
 %�&'��� P��/!  ��� ���

+�  � �� o$ �. !S<,   �+ !  A���C  $  ��C� (� (�
, + �   �  ��K A<. �A$ �+ A$       �� !p  !. 	*�� (� (�


postmaster �V $  A< (�	 �		�A��� <. �A .A $   	�H<� bpostmaster �  $  (� A��A  A�6,$      �p�� 	��Y !. �	 

     �  �Q. �� �	 A<. (�qC��$ + A� A<. �A .�$  TV M��% 	�. b$ !<–D� l�Q�� , �� �p<  �K$ (�p� b �p%$ (�	 b

�� �(�	 ��A�����L� 	*�� �� MR $� �,AK� :

$ postmaster -D /usr/local/pgsql/data

�$   � ^U�  	�. b,     	 	*�� !. �Kforeground  �K ��L�  . ��p
<6,     �@ �p�8 	�* !p. �  � 	�p. �

PostgreSQL � ,�K$ � A$  � ��q%� b,ACE� .  �*A –D   mC� �� 	*��  p��  pN� ��  MPGDATA     ���p<U !p  

�$	�C.��        p6 �V� * �. A6��R (�qC�� (� �§ p$  � �� P p$            	�pR�  �p�SK !p  jA�Ap/� �pE�� * b

�,<.�g.
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� ����L� �postmaster 	 background� MR ����� $AK A6��R ��L� �:

$ postmaster -D /usr/local/pgsql/data > logfile 2>&1 &

 � 	$ � �Q<�TV T$ !<–D<�� ���6 , (ApK (	*� \�Y 	 !.  	� �	 �p�� .Pg_ctl p<"�6 �  	�pY b

��� `Y�C� �	 	*�� ���.

  � ��K �����,6��R�     	*�p� !. A            �Sp�� j�pK ��pL� �ApK 7�p  l�p
<6 	$�@Cr� Ap�C� � 	 

��gC��@-��U�   �� 	 `-C#� �  �/contrib/startscripts    �  !. 	� �L* $ �6��Q� A� ��C� ,  � 	�. 

	$�K (� �� !  !/.

���@�C��  �@K*	 `-C#� � q-C#� ,��  ���L� � � �Ap�� ��  ���� 	 	*�� �    9�p� Ap�	� gCp�

R� ,� �� �	� �@�C����E $-,�� 	 � �/etc/rc.local $ � /etc/rc.d/rc.locale�  * A�	� , $  �� �p


  !R�Krc.d � (�qC�� ,A<<. .  p� l�pQ�� ��K !. !"���6,6 p� �  	*�p� jA p$   � 	�p. ��p�8 Mp��% A�

PostgreSQL      � 	�. ���8 �  !� j�K l�Q�� � 	 $  !/$  �$ �@ ��8 �
 .�� �< $      � ��pK �p�� bS�� b p� ��

K�  !CK�� 	�C� �� !. Asu -c ’...’ postgres��� (�qC�� �$� 	�C� D��� ���<U !  A$<. ��L� �	 ��A:

su -c ’pg_ctl start -D /usr/local/pgsql/data -l serverlog’ postgres

E��� !  !��� 	,� $�E b$�@-�* $� 	 (��gC��@-��U�� `-C#� ,���+$g:

• 	FreeBSD� $�E b$�� 	 \� �contrib/start-scripts/freebsd	� 	��Y .

• 	OpenBSD� ��:R $�E !  �	 �$ \/etc/rc.local!E�t� <. �A:

if [ -x /usr/local/pgsql/bin/pg_ctl -a -x /usr/local/pgsql/bin/postmaster ]; 
then
su - -c ’/usr/local/pgsql/bin/pg_ctl start -l /var/postgresql/log -
s’ postgres
echo -n ’ postgresql’
fi

•� 	��@�C��� �� ��:R G.�<$���� !E�t� �	 ��A:

/usr/local/pgsql/bin/pg_ctl start -l logfile -D /usr/local/pgsql/data
to /etc/rc.d/rc.local or look at the file contrib/start-scripts/linux in the PostgreSQL

source distribution.
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•  	NetBSD   � !  !C�  $  �S�� �� !S<$�@Cr�   f*�K FreeBSD$ � ��  � (�qC�� G.�<,    �p  �pK

��*� !  !L�%$�% �@�� ���b� ,�K.

•	��� 	$ G� $�E A$-, l�� �  /etc/init.d/postgresql� $�K �Q� MR \��K !. $� �,AK� :

su - postgres -c "/usr/local/pgsql/bin/pg_ctl start -l logfile -D 
/usr/local/pgsql

• Gr� *$� P� 	 P</etc/rc3.d as S99postgresql�� �  � $<. �Q�A.

# .�/!  ��1 �
 S/!M �����Q

�$ q-C#� \, ��  �       	�. !  f*�K 	 ��SK postmaster    ��  !. 	� �L* �  p+ ,      �� !p  ��p  

� $�E A$ \log<. P� �	 �� �A .R� ,� �� $+ b��@��m�9��. �-U �:R   �(AK ��A<��� ��� :

FATAL: StreamServerPort: bind() failed: Address already in use
Is another postmaster already running on that port?

���6   � 	 !. 	�h$ � �, �<�    ��K �V� jApostmaster    	 �	 $S,�@%	�+ (	��K �� �  ��pL� (AK *	�	 

<.�+ A�� l�m$� �6�£ �,�K:

$ postmaster -i -p 666
FATAL: StreamServerPort: bind() failed: Permission denied
Is another postmaster already running on that port?

+ �� !���� A<���@��m�� 	 �:R $(AK (	*� ����:

IpcMemoryCreate: shmget(key=5440001, size=83918612, argument
FATAL 1: ShmemCreate: cannot create region

� !  !.$<�� b,(AK *AN� ��K !C�6 (��A�� !. ��� �eE �� ��C/� !HE�8 gQ8 * ���� �E�  

� �C�.,AK� .

IpcSemaphoreCreate: semget(key=5440026, num=16, 01600) failed: No space left 
on device

�$ + b�  <�� ��A  l�, � �  �eE !. ���  $  �+ ��K P� (AK   A  !S-  ���$ <�� b,      !Cp�6 !p. ��� 

   �6	�E��� �A�% M��% ��K�V  (AK *AN�      p�� �� �pC�. �p@�� �A�% * A��,   !p. �p�� PostgreSQL

�,� A6��R$A<. �Q.

* .���91 �� T�<�� ��!U!
 79R2�
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  � �L* � $ �  !S<�	��       � ��q%� 	*�� ��� 	 79S/� �� ,        Cp� �* 	 �p@�� �*�p  �-U * ACE�  !p  !

l���6	�TE�� � 	�. � � , �* jAK� , R�  ,       
��
� �  M�%�� ��� bS�� �@�� �� ,        	*�p� 	�p. !p  f*�K 

AK�  .

psql: could not connect to server: Connection refused
Is the server running on host server.joe.com and accepting
TCP/IP connections on port 5432?

�$ + b�  l�$S,  �� �� �D��%$ �6�:R b,$     + l�
<6 	 !. ��� �   ��  	*�� �A/� �A� 	��Y�  �   ��p�%	� 

 � �*� ,A<. .$S,  �6�:R �� �      TV �� 	��Y ��. �����E jD���� $  !<–i � ,    !  !. AK� postmaster

[+ ��S��$ 7�h��%	� bCE�TCP/IP� �	 ,A6.

psql: could not connect to server: Connection refused
Is the server running locally and accepting
connections on Unix domain socket "/tmp/.s.PGSQL.5432"? 

��  �R� MR�	��Y�  �9. ���%	� $	� � 	�. j>��<� ��S� �  �<.

*$-$4G���!? ;��% 7��

H<%� �  7���	��    *	 �  !. 	� �L* ��t* �� ���+ gC�$k�% (� (�
��	�  .� 	 !.$  op#  b

 R�  ! ,   � �@�� �� ,���+$g .���%,   �6�C��	�+ case-insensitive     �� * A<C�6 $S,      ��p  f�p� 	�@� �� � jb

N; AU��� j��!CK	 * 	*�<K T��A�	� �	  . �@pK�	�� ��p  �  \��pK bON, OFF, TRUE, FALSE, 

YES, NO, 1,$+ �  ���6A��/�� �� �@�� g@�� �,AK� .

$S,   �� �@K*	�D��E  � ��. $ TV b$!< � �6$ m% �Q p��  �E 	 � p$  \postgresql.conf� 	 $ 	�pC.��

 � (�,  AK� )  !.$ �E P$ + \�o    (AK >?� �Q�� 	  �E���( .   � D��� ���<U ! $ �E b$    �p�� bS�� \

� 7	�; ! $AK�  �:

# This is a comment
log_connections = yes
syslog = 2
search_path = ’$user, public’
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  � !. 	�:���6, �<�     MR �6 	 A$ TV P$  !CE�V 	��Y !<��� . *��� ��9U�    	 �     j	�Aps� * l�� b

 ��� (��#� .�6�eE� ��R ,     ��R ��:R * A�	�A� ��	� ,  � Z[8 ,A��K . ��p �     pt�% �� 	��pY � 7�N

�,���%� ��9U �� A"# "<. (�qC���A .�6	�As�� * �6�C��	�+ $�  �AU� �$ 	 A � b'   '�K (� 	��Y  .

�E$ + \�A< �S� ��
<6 ,   !. postmaster$ � P�  D�<
SIGHUP 	 $ � �E�,  � ����Y jA<.,�K .

Postmaster � $ � b�    ��p�% !  �	 D�<
, ��E $ �6Ap<�backend          p� \psC<� ��pL� D�p8 	  ,     !p  * Ap<.

�@C��Y�   AL 	�As� `-C#� $   � l9U� �	 A,A<. .  � ��K !C���,���%� � A$  b��    sC�� 7	�; !  �	 D�<
� g

��E ! $�6A<�backend���� D��	� �A.

��  l* �*	�+ �A< �S�� $��L� �6�C��	�+ b�� 	�C� $� �,AK� :

postmaster -c log_connections=yes -c syslog=2

��L��� �� ��  	�C� $	�V����� �6 �Q� 	 postgresql.confV�-L ���� ,A<..

 R�  	,��� �� ��L� 	���  MsE 	�C� MR ��@C��Y � ��R backendE�. , p� , ApK�  . ��p �

� �sN%$mC� �� 	�H<� b��N� �� MPGOPTIONS9. Z�h 	 $<. (�qC�� �<�A.

env PGOPTIONS=’-c geqo=off’ psql

 	�C� � SET� ,���%�R�  A,�@C��Y �� � �E !  �?N<� SQLm% �	 ��6 ��D��� ���<U !  jA:

=> SET ENABLE_SEQSCAN TO OFF;

    !. ���� �6$  Psession    � 	�. !  f*�K , H<% jA<.� + 7���o  ��p   �E�   �+ * ��� 	�p. $ (�p
 (�

	�[V	� �� ,�K .%�	�C�, ��� ALTER DATABASE* ALTER USER��  �� $m% �Q�� p%��,

� 	$H<% b�� 	�S  7��,	.

*$-$5���!� ��	� @
��� �

    \��. >?� � PostgreSQL � ,���%� �  A�	��  *AN� �� $  � B �<� ��gC�     �� �	 \��U�  �p  b . 	

R� ,� �� �+ j�@�C��o�@t�E��  !��R	�. ��+ 	��$� b,� * AK� ������ \��. >?� !  ,AK� .
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*$-$6����/!  ��1 ;�

(�	�6� �  �	�� ��  �      �+ 	*�� 	�. !  �� !�%�R $  � (� (�
,AK�  . � ��K,���% p�  A    ����pR f�p�

� D��	� �  �	 	*�� ��.��@��<
���E !  `-C#� $�6A<��. D�C<. 	*�� .

*$4 / ;!
��1V������� ������ 

 �+ �6$�@K�R (� (�
� \��K $��S��+ ��� 	�. �� $� (� (�
,AK�  .�$��� 	�. �  ��� 	�. b,  !p. 

 � M��%�gC�  A� 	*�� \��U$�$ � �,  A�	� 7*�q% A��K .� 	�. K� j��� �+ ¢�$    S��� !  �	 (� (�
�  �R �

� * (	*�	,%�T� A<���$�,$ !  �	 $��  ��� 	�. �
���C� ,K� �� !  �A<6 ��?CR� ¢�.

�$E��� !  \?E b,�T� $��� �
��
� * gC�,� $A� * �Q$�$� ��� �. �,���+ .

*$4$#�� ;!
��1���� ���

 �+ ��� 	�. $     	�. �� 9��. (� (�
 � ����   A<C�6 7*�qC� \��U gC� .�@ ��8� � 	�. � �+ $   (� (�p


 �+ �����	$  !K�R (� (�
��    � !CE�V �H� 	 ,A��K .�� � � $  �Q$      � 	�Cp� �� � 	�p. P p$   (�qCp�� �

�����A:

CREATE USER name

���Y� 	�[
��� b�SQL  � 	 $  ��� ��; �Q< . �6�C.��. ��� * $(���   ���  " p�� (�qC��, �pK . p  !

 Z[8 	�H<�$� 	�C� �� � 	�. P$<. (�qC�� ��A:

DROP USER name

  @�% 	�H<� ! �   !����  	�. 	 \�6�createuser   * dropuser  �pL !  � �6	�Cp� �SQL  !ph� �� 

(A�� �L� ���R��E !C��+ ����E MR �� !. A��,� ,A��K:

createuser name

dropuser name

�� � � $ * �Q$V�, (�	 ��A����R  	�n � 	�  gC� p$     p+ �� � 	�p. P� �% o �p�     ��ApC � * (ApK b,  	 

�� ��% gC�$ � `,�K .�$     !��<K (	��K (	���6 � 	�. b�� ��?CR� �R !  �	 ,+ 	�h !  * A6� o

  ��� ���6  �E,      ��AC � ��� 	�. !. �K� A6��R �	 , � �gC�  �+ 	 \��U$   !pK�R (� (�
��     �pR !p  

� ��?CR�,A<6.
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 MsE$K P� 	�. !��<���  �$�+ 	*�� �  ���%	� P$� D��E (� (�
,AK�  .

*$4$*:>=Q�;!
��1 7�

$  �+ � 	�. P$(�
 �	� (�� ;�?R ��@C,$ � ,  �% !. AK� ��b �T� (A<<.$         �p  �� 7��p�q�� * \�E * �

����6���8� gC$9. �$� �<,AK� .

*$4$-%���� !
��1

$   �+ ��C�� � 	�. P$ �	� (�
� ��% �, �	��  ��@�   �/+ �	 �6��Q�  !CK�[V ����� .  �@<% p$   � 	�p. P

� ��C��,AL � 	�. A���%$� A$A<. �Q .�� �� $  �pQ p$    	�Cp� �� ��pC�� � 	�p. PCREATE USER 

name CREATEUSER<. (�qC�� �A.

*$4$4��� ��D�������

�$   �  � 	�. f�� b$  � ��Q� A$ �+ �Q$(�
     AK�  !CK� �	 (�) �� !    �  �ApC � !p. ��C�� ��� 	�. ¢�<�C p$ A

�	��  \8���,�/+ �	 �6��Q� 	�[V �� .(�� �� $� �Q$  	�Cp� �� � 	�. bCREATE USER name

CREATEDB<. (�qC�� �A.

*$4$5�><W V��

$   ��
<6 	��U T�	 P, <�� , � 	�,    	��Y�  �� G+ !. �K�     �+ �p  � 	�. ���%	� $ (�p
  �@pK*	 j(��

�6 ���8�$ �* ��� ����R	 $  Ap<. 	�p�U T�	 P . �@pK*	� �6 ���p8�  p$ �password, md5 * crypt

    � (�qC�� \ �Y �	 	��UT�	,��� .�+$(�
 �6T�	 (��   �6T�	 �� 	��U �  � 	��U �gC�   A<Cp�6 �AL \��U .

 	�C� M��%CREATE USER name PASSWORD ’string’� ,���%� � 	�. !  �� �� 	��U T�	 A

� �	$�� �Q���A.

;�?R� !  �� �� 7�$� �� G+ � 	�. P$� �Q, M��% A���%ALTER USERm%  p�� �pK (� � .

<"�6�  � ��� 	�. b, �  A<���%�	��  + �� �o  ��  �	 �@t�E� H<% � + 7���A< �S�      Ap<6 	��pY ��L� ����  .

� !  �V� D��� ���<U ! $-,6��#  � Aindex scans� �	 ���� D��E�$?C� !. ���� �6 jA p� \, �pK$ A

�,���%�� MR �� A$<. (�qC�� ��A.
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ALTER USER myname SET enable_indexscan TO off;

*$4$6�� �/!E

  	$���  A<  (*�V GS�   � ^U�  ��� 	�. ,  A� !. �K$�$ �T� �$ ���� �  �%�K .�,    ��p�% !p  ���%,

  �eU�$   (*�V P$��S� �T� $     � ��?CR� �	 �$   �E�V �@�� �� � .�� � � $�Q  $   � 	�C� (*�V P$    ��pL� �	 �

�����A:

CREATE GROUP name

 !E�t� 	�H<� ! $ Z[8 �$ !  � 	�. P$� 	�C� �� (*�V P$���� (�qC�� ��A:

ALTER GROUP name ADD USER uname1, ...
ALTER GROUP name DROP USER uname1, ...

*$4$LV�� �)7�3�R�(

��
<6,   !. $ ~K P, �+ $(�
 � (�$Q � �, ��  j�K�        p� (� ��p?CR� Pp��� �� , �pK .  Pp���

� 	�.�   ��E !. ��� $ � A<$ �� �Q   � (A@U �  �	,V�� .�� � � $ m% �Q��    P��� 	 �$    j�R�pK jD*AL P

%�%� >$ �$ 	�C� �� AALTER TABLE<. (�qC�� �A .+ ���8 	�o� P��� MsE  �E,  �p  A���%

*	� � $ K� b�    �� �	 `-C#� D��U� j¢� A6 l�Q .  � 	�H<� ! $  ��C� ��Q� �Q, ��  �  $   �  ��� 	�p. �
 p$ A

�T�$ �)7���S�� (�V  	�[V�*.

�T� p$��)  7�p��S��  ( pq-C#�,    �� Ap<%	��U !p. Ap�	� �pL*  :SELECT, INSERT, UPDATE, 

DELETE, RULE, REFERENCES, TRIGGER, CREATE, TEMPORARY, EXECUTE, 

USAGE� * �(� .� ��S��$m% �Q�� Z[8 * �$~K P,��� �� P��� !  �� �� MsE  .

 * � 	�.$(���    l�� !  PUBLIC ��  � �:U� � �T� $   !  ��� 	�. !  �  � (�  	�.,�K .      !p�-. bCpK�� �p 

ALL��S� 	 ,�  !. $�T� A$��� ^U�  j�K !CK�� �H� 	�� ,���% �K,�T� $�V �:U� �.

�� � �m� $T� P$� 	�C� �� �$<. (�qC�� ��A:

REVOKE ALL ON accounts FROM PUBLIC;

-�U�* 7�$A<��� D*�AL !  �� �� (�:DROP, GRANT, REVOKE      ��p?CR� Pp��� !p  MpsE 

$     �� �m� * 	�[V�* * !CE�,�K .�*,  -�U 	 �      m% ��S�� jP��� !  �� �� D���� 7���     	� �pL* �m� * � .

* D��� ���<U ! �� , A���%$��  �	 D*AL P� * �R $�A���R MsE ���
,A<. .
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*$5��� ������ ��!���

*$5$#�/!�

$ �+ P$   !U��Q� \��K (� (�
�� K� �   	�A��� ¢�SQL ���  .   ~pK �6 ����U,  �+ �� $ (�p
  (�) Ap<��� :

  D*�AL  * B ��% * (...    !  �� �� MsE$ �+ P$(�
 � (�,AK� ) .   � ����%�. A<� MsE�    !. 	� �L* gC�

   � �� �� >?� ! ,�     ��p  * ApK�   �+ l�p�% $ (�p
(� �p6�        p��C� \p �Y (ApK >p?� ,  p� ,    !p. ApK� 

pg_database  � �� $  � !���� b,AK�  .  -. 	�h ! ,  �+ �6 $(�
  !U�Q� \��K (���    p� �6�
�� �� ,   * ApK� 

      � * B ��% jD*�AL \��K �
�� �6� � (�,AK�  .�� �< $ !-�-� b       �� ��� 7	��U !  �� \��. >%���  : j	*��

�+$(�
 D*�AL j�6�
�� j(�)$ �$S/% ¢�TL� �
��+ (A<6 \$(�
(�(.

� 	�. !����  �6��+ 	*�� !  !. $(�
� \?C� (�,�+ l�� j�K$(�
(� �#/� �	 �R �H� 	�� 

�,A<. .       p��C� ��pS�� D�p?%� �6 	,    p  !p  � �� o p$�+ P$ (�p
  	�Ap� �pL* (�) . p�*,  �Ap�% 	 

�@%�h��%	�,$   !. $P l��  � 	�. 	�TE��   �+ ���6 	 $    (� (�p
 p$  �$  �+ �p
$ (�p
(�     p� 	��pY�  �p6,  Ap<.

*AN�$C,  	�A� �L*  (. ��C� ��S��,    !  �   �� o$   �h �� �
�� P$    	� �L* D�?%� ���6 � . �6�
��

  s:<� 9��. 	�CR��, �T� M��% * A�	� $��� �A� gC�$�$� �,A��K .�+$(�
(�E 7	�; !  �6�T$ pS,

  ��$AS$  ��C� D�C<. * A<C�6 �AL �
,  Ap� �p@h��%	� �:� M��% $�$ p� �, �pK .  �pV� p$  	*�p� P

�+$(�
    ��� 	�. (A�	�� 	 (�$ ()*�+ ��6,$ � ,  �  !. AK� $   �� A$AS$    A<K�  �AL �
$ � �$   �@C�p�Y !pS<�

  �� `-C#�$AS$;�% jA<K�  �AL �
�� !,�+ 	 �	 �@�� !. �K$(�
(� �p6� !p��V�AL  6 	��pY  p�A .  �pV�

  ()*�+ * ��� 	�.   �  �6$AS$    A<K�  M�%�� �
$ � ��      B �<� �� !. AK�  ��$AS$      �  �p�C8 Ap<<. (�qC�� �
 p$ A

 	 �	 �@��$�+ P$(�
�* (�,�6�
�� 	 �6 	��Y 7*�qC� �A.

*$5$*� ��D��� P���� ���

  � 	�H<� ! $  �Q$ P�+$(�
 	*�� j(�PostgreSQL�  $(�	 A����A�AK�  ��L� D�8 	 * (AK  .�� �

�$ �Q$�+ P$(�
(�� 	�C� �� $� (�qC�� �,<.�g:

CREATE DATABASE name
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���Y� l�� b	�[V�  � 	 $  !��<K A<���6 �Q<�6�SQL � ,AK�  . 	�L � 	�.�   + 7	�; !  �o   !p   �E

  �+ P��� ���<U$(�
 AL (�$   � (� 	��Y A,�K . �+ P���$(�
  (� � 	$� (A<,  !p. A<. Z[8 ���� A���%

� 	$���% 7	�?<,K� �� Z[8 �� !  �� �� ¢�,A��K.

� 	�H<� ! $�*� �Q��+ b$(�
�  (�$ A 	�C�CREATE DATABASE<. ��L� �	 �   	*�p� !p  * g

�+$(�
  �K \?C� (�$ ���� jg,   � 	 !. $ � a�:� �Q<,� �K$!. ��� b :�*���+ b$(�
� !��
� (�$ �Q

�,�K .�*�� �+ b$(�
    	�C� M��% (�initdb   6	�As� l�
<6 	 , �*�  p�  �peE !� R�  p�(� ��p��  (� 

�$  �Q�,  � !. �K$ �+ b$(�
  (�tempate1 ��� � � (A,�K . �� �p< $   � �p@L b$   p�*� �pQ� �+ b$ (�p
 (�

s8�s,�  $ !  Atemplate1�K \?C� $g.

�$  m% �6 �Q��   	 �template1  � ^U�  $ m% �Q��  �+ 	 �$(�
(� �p6�  Ap�  �  p� , �pK .� p$   ��Ap  b

��� !. ���<��$�+ �� A$(�
 (�template��  ��6	�. �s8 �s,���� (�qC�� �A.

�� � � $    !����  	�. 	 ���@� �Q��    ��  !. 	� �L* � � $ �+ �Q$(�
AL (�$  ��pL� ���� !C��+ �� A

<.�A:

createdb dbname

     	 !. 	�:���6 (A�� ��  � �p�� p$       � 	�pH<� !p  	�Cp� b$  �+ �pQ$ (�p
 AL (� p$   �+ !p  A$ (�p
 (�

template1� \?C� , 	�C� * �KCREATE DATABASE� ��L� �	 ,A<. .   pK�  !CpK� !pL�%� A

��  �V� !.�createdb����V	� ,6A� 	��Y ��+ jA$(�
	�L � 	�. l�� �  �	 (��� $� �Q,A<..

 R�  	,    ��K 	��� �,6��R� ��  A�   �#K $�
� �+ $(�
 � (�$  <. �pQ p�    � 	 !p. A$   �� 7	�p?<

�6	�C��� $<. (�qC�� ��A:

N� 	� MSQLj 

CREATE DATABASE dbname OWNER username;

$� 	�C� �� �$�h�� �$<. (�qC�� !C��+ ��A:

createdb -O username dbname

�� �� $�  ��K 	�. b$ A$* � 	�. P$K�  (��� ��Q� * A$�+ �Q$(�
��  (�� $K�  !CK� �	 ���
�A.
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*$5$-��<��U��� ���� ���

CREATE DATABASE��  �� $�+ �Q$(�
(� �p6�AL  p$�+ jA$ (�p
(� �p6�  pr. �	 �pL�� ,

�,A<. .      �+ 	�A��Cp�� �p��8 	 !.$ (�p
  (�template1   pr. �	 ,  p� , Ap<. .     pK� ��pK �pV���,$    !p  �	 

template1K�  (*TE���+ !  g6 �@�� jA$(�
(��6�A�  �� (*TE� ,�K.

�� �+ gC�$(�
   	�A��C�� (�$�
�     !. 	� �L* template0   	� l�p�  .� p$ �+ b$ (�p
   \��pK (�

 (� ���6�6,$   	 !. ��� template1K� * 	� �L* �
C�  	�A��C�� ¢�,  !#p�� !  PostgreSQL

	� .��L� �� G+�initdb��� $ 	 Atemplate0m% ��� �$�K �Q.

� 	�H<� ! $�+ �Q$(�
(��� �� template0r. ,� ,�6	�C� �� �K�� $<. (�qC�� ��A:

N� 	� MSQLj 

CREATE DATABASE dbname TEMPLATE template0; 

$� 	�C� �� �$�h�� �$<. (�qC�� !C��+ ��A:

createdb -T template0 dbname

*$5$4G����� 7������ ���

  � !. 	�:���6,���  � �A�% A$�� mC� �� ��  �� H<% �  	*�� 	 ��L� ���� 7��PostgreSQL �L* 

	� .� ��K,���%� A$��S�H<% �� �+ 7���o��  �	  �E��  �	��6 	��Y �@�� �� �A.

      � !  �<  �V� D��� ���<U ! $-,  6��#  ��K � @  A�!< ���GEQO��  �	 ��+ $(�
� �H� 	�� (� p� �

 ��� D��E$    �  D���� 7	�; !  jA$ ��  A�  �+ !�6 $(�
(� � �6� ��� D��E�$A . ��p �   �h� D�p?8 �   �� ��p<

�$�@h��%	� l��% !S<�9. $Y �<�N; * ��� �, !  AK� SET geqo TO off;<. !L�% �A .  	�pH<� ! 

+�o�� 	��Y  �E� $H<% b�� 	�C� 7��$<. ��L� �	 ��A:

ALTER DATABASE mydb SET geqo TO off;

�$  H<% 	�C� b�    R� �	 �H� 	�� 7���    �@h��%	� 	 * (�. (�� �+ $(�
(��6�A�  �� �6�£ , �K

 *SET geqo TO off;���R��E j��/� �6 f*�K \�Y ,� ,�K . pK�  !CK� !L�%�   	 ��� 	�p. !p. A

D�h � ��/� �6 ,� A<���%$H<% b�m% �	 7������ MsE * A<6 $�s� b$+ ���<U !  ��o  �pH� 	  �E
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� !CE�V,A��K .� �@L$m% �Q p��� 	 � p$H<% b�   	�Cp� �� 7�p�ALTER DATABASE dbname 

RESET varname;(�qC�� <. �A.

*$5$5�U>�������? �V����

�$      !. 	� �L* ��S�� b$ �+ P$(�
   ��S� 	 �	 (�, � �  �Y�� �� �� + ��o  <6 	  �E    j>p?� l�p


�$ <. �Q�g .   K�  !CK� �h�R ! �  ��C� !. A,   ��p�% !  , �+ $ (�p
(�   �h �� �p6 p$   �+ 	*�p� �$ (�p
 (�

��S��[+$� �,�� �<  AK� $�Y�� �6 b�* �$�  (�$��C� \ �Y 	*�� M��% A,AK�  .

�Y����@C��L $T
$<,mC� M��% ��6��N� �� (� f�L	� M,�� !. A��K��:Y �,��  �	 �eE ��

R��(�����  � �#/� ,A<. .mC���6�� N� � �  M$  N� 	 A�  ��� 	*�� M$ �� �p<  A��K (� o$�  b p$ A

     �� \�Y �	 �@��   ��% 	*�� 	�. f*�K$ <. `�g . mC� �6�� N� �� ��C�� M� � ,   mC� ���<U !  A���%� N� �� M

   �K !CE�V �H� 	 .  � �L* � $ � !S<$ mC� b��   + �  (���6 �6�  A��/PGDATA     p  	�p. !    p� (�,  jA��pK

;�%�� !,�@��� �� !. �K,$ �  !. $mC� �
�� (��CK� �6�,	* j�K�<. �A.

  � 	�H<� ! $ mC� �Q�  N� 	 �6��  ��#� j	*�� M �  $     mC� j(�p. ����pR �	 	*�p� A p���% �	 � p$ `

     6 	�As� �	 (� !s:<� j(�., �*� � <. !��@� 	 * A$(�	 �	 	*�� ���A���<. (	� *  p�A . � �p@L$  �pQ

mC��N� ��� MR jM$�<  �	 �$��A:

PGDATA2=/home/postgres/data
export PGDATA2

 !C��+ 	Bourne j$�

setenv PGDATA2 /home/postgres/data

 	csh$ �tcsh.

  � 	�H<� ! $ �eE �Q�R� �(����� 	 (� PGDATA2�h� j�<. \;�8 ��<��� !. A� !h� �� �

  � 	 !.$  �Q</home/postgres � ,      � 	�. ���8 M��% * 	� �L* jAK� �    ��pL� �� �pN% 	*�p� !. 

�,AK�  bCK�� \ �Y j�K .� MR Gr�$�<  �	 �$��A:

initlocation PGDATA2

� D�8,���%�(�	 (	� * �	 	*�� A��A���<. �A.
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�� �� $�+ �Q$(�
�Y�� 	 (��AL �$� 	�C� �� jA$<. (�qC�� ��A:

CREATE DATABASE name WITH LOCATION = ’location’

 	�C� �� (�qC�� �@LcreatedbTV �� $ !<–D<. (�qC�� �A.

�+$(�
(���   �Y�� 	 !. ��@C� �L $T
$<, � $ � �Q, A<���6 A��K$�+ �
$(�
(���C� \ �Y �6,

� Z[8 *,AK� .

*$5$6 Z[8��� P���� ���

�+ Z[8 \�U$(�
c� 	�C� M��% (�$� l�Q�� �,�K:

DROP DATABASE name

  �+ P��� MsE$(�
  (�$  * � 	�. P$ � (�,�A���%$   A6 l�Q�� �	 	�S< .   Z[8 � $ �+ P$ (�p
  ��p�% (�,

K��AK A6��R Z[8 �� �  M�%�� ¢� .-�U��+ Z[8 7�$(�
��� (�$A���  l��%�� A.

 	�C� �� (�qC�� ��S��DROP DATABASE��
<6 	 ��� !  !SC�6 \?C� � 	�Ap� �L* jA .

	��Y�  ��S�� ���� �  ���%	� $�+ �
$(�
(�C8 * �6,template1	� �L* .

  � 	�H<� ! $    !����  	�. 	 ���@� �Q��    ��  !. 	� �L* �  �+ Z[8 $(�
(�  �h �� �6 p$   !Cp��+ �

! � 	�.,*	:

dropdb dbname

*$6>� %!8��91���

��
<6,   !. $ l�� P � 	�. 	�TE�� 9. $   !  �<$  �+ 	*�� P$(�
  � \?C� (�,  �  �pK p$   �#p/� A

� 	�. ���8 l�A. !. �K�PostgreSQL	� �	 *	* A?Y .

��E$  �6 ���8� A<$   �+ 	*�� M��% �$(�
 ��  (�� ���<K ,$ 9. $  � �p<$   p� �pQ,    �@� 	 * �pK p$ �

�?%�� g,V�� 	�. !����  !  !. ��9. $�. l�� �N% �<� 	� A6A  *	* (��L� j!h� �� $!� �.

PostgreSQL �	� �  � �A�% $��  �@K*	 �� �  �6 ���8� $ � �, ApK�  .    ps:<� 	�ph !p , �@ �p�8 �

.� 	��PostgreSQL  �@ ��8 �� � � 	�. � � �gC�           p� ��pL� �� �pN% 	*�p� !p. \��U,    �ApL jA��pK

�,A<K�  .$        � D��Y �	 	* (�	 7�h��%	� !. 	*�� P, �	� jA<.�� �	��        �	� !p. �p�� ��� 	�p. �� �
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 � 	�. ���8� -N� , �� ,  <� 	 jA<K� �	��� b�6 �h��%	� §,  ��+ ��� 	�. b$ (�p
 �@ �p�8 * (��

� 	�.�� �gC��K� A6��#� �L* \��U.

*$6$#�"� \pg_hba.conf

 �6 ���8�$ 9. �$  �E M��% �<$  \pg_hba.conf   � 	 !. $	�C.��     D�C<.j	� 	��Y (� �, �pK .

�E$  \pg_hba.conf + �o   6	�As� l�
<6 	  �E, �*�  p�   � !p  !$ 	�pC.��     Mp��% (� initdb   l�pQ�� 

�,� 7	�; j�K,V��.

 -. ���E, � $ �E b$  �A�% \��K \�  � 	�.	 ,       MsE MR �6 	 !. AK� $   � 	��Y 	�.	 P,V p�� .

 ��R ��:R,��$  � !CE�V (A,A��K . <C� �6,   ��9U �� G+ !.  #Y� 	��,V� pt�% ���<U !  �� 	 �

  � !CE�V �H�,�K .    E A<� \��K 	�.	 �6�  p� A-,         !-p;�E Mp��% !p. ApK�  p$ �tab �� $ ApS$  �ApL �


�,A��K . 	�As� �V�$E P� jA-quoted�eE �� (�qC�� jAK�  �q� ��L A$� T,AK� .

   	�.	 �6$    j���%	� f�� P$    i	� ��	 PIP  9. 	 $  j�<$ �+ P$(�
 � (�  jl�$  � 	�. ���8 P� j

$�6 ���8� �*	 P$��  !. ��H<% ��6�C��	�+ g���% �	 �@h��%	� $� `,A<. .

�*��        9. i	� j(AK �#/� D�?%� f�� �  	�.	 b$  �+ j�p<$ (�p
        ��p�8 * (ApK �p���R	 (�

� 	�.� ��  �  �6���8� l�Q�� $ !  �  � (�  	�.,�K .   �6���8� \�U l�
<6 �V�$  �V� �$�� 	�.	 P  ��p#C

-�U * �K�6 j�K *� *	 ��SK �  7��C/+ §� ���$ �fall-through��  ��6	�.	 * 	�A� �L* �� �

G+�$�� !CE�V �H� 	 A<,A��K .6 �V��	�.	 §�H<% ���C� j�/� g,[+ ��S�� $�  A6��#� �.

$ ��� bS�� 	�.	 P$S,� >��Y !� �� $AK�  !CK� �	 �:

local database user authentication-method [authentication-option]

host database user IP-address IP-mask authentication-method 
[authenticationoption]

hostssl database user IP-address IP-mask authentication-method 
[authenticationoption]

<�� !.,E ��6A-�!  �� � 7	�;$� �,AK� :

local
This record matches connection attempts using Unix domain sockets. Without a record of this
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type, Unix-domain socket connections are disallowed
host
This record matches connection attempts using TCP/IP networks. Note that TCP/IP connections

are disabled unless the server is started with the -i option or the tcpip_socket postgresql.
conf configuration parameter is enabled.
hostssl
This record matches connection attempts using SSL over TCP/IP. host records will match either

SSL or non-SSL connection attempts, but hostssl records require SSL connections.

To be able make use of this option the server must be built with SSL support enabled. Furthermore,

SSL must be enabled by enabling the option ssl in postgresql.conf (see Section 3.4).

database

Specifies which databases this record matches. The value all specifies that it matches all

databases. The value sameuser specifies that the record matches if the requested database has

the same name as the requested user. The value samegroup specifies that the requested user

must a member of the group with the same name as the requested database. Otherwise, this is

the name of a specific PostgreSQL database. Multiple database names can be supplied by

separating them with commas. A file containing database names can be specified by preceding

the file name with @. The file must be in the same directory as pg_hba.conf.

user

Specifies which PostgreSQL users this record matches. The value all specifies that it matches

all users. Otherwise, this is the name of a specific PostgreSQL user. Multiple user names can be

supplied by separating them with commas. Group names can be specified by preceding the group

name with +. A file containing user names can be specified by preceding the file name with @.

The file must be in the same directory as pg_hba.conf.

IP-address

IP-mask

These two fields contain IP address/mask values in standard dotted decimal notation. (IP addresses

can only be specified numerically, not as domain or host names.) Taken together they

specify the client machine IP addresses that this record matches. The precise logic is that
(actual-IP-address xor IP-address-field) and IP-mask-field
must be zero for the record to match. (Of course IP addresses can be spoofed but this consideration

is beyond the scope of PostgreSQL.)

These fields only apply to host and hostssl records.

authentication-method

Specifies the authentication method to use when connecting via this record. The possible choices

are summarized here; details are in Section 6.2.
trust
The connection is allowed unconditionally. This method allows anyone that can connect to

the PostgreSQL database to login as any PostgreSQL user they like, without the need for a

password. See Section 6.2.1 for details.
reject
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The connection is rejected unconditionally. This is useful for “filtering out” certain hosts

from a group.
md5

Requires the client to supply an MD5 encrypted password for authentication. This is the

only method that allows encrypted passwords to be stored in pg_shadow. See Section 6.2.2

for details.
crypt
Like md5 method but uses older crypt encryption, which is needed for pre-7.2 clients. md5
is preferred for 7.2 and later clients. 
password
Same as "md5", but the password is sent in clear text over the network. This should not be

used on untrusted networks. See Section 6.2.2 for details.
krb4
Kerberos V4 is used to authenticate the user. This is only available for TCP/IP connections.
krb5
Kerberos V5 is used to authenticate the user. This is only available for TCP/IP connections.
ident
Obtain the operating system user name of the client (for TCP/IP connections by contacting

the ident server on the client, for local connections by getting it from the operating system)

and check if the user is allowed to connect as the requested database user by consulting the

map specified after the ident key word.

If you use the map sameuser, the user names are assumed to be identical. If not, the map

name is looked up in the file pg_ident.conf in the same directory as pg_hba.conf.

The connection is accepted if that file contains an entry for this map name with the identsupplied

user name and the requested PostgreSQL user name.

For local connections, this only works on machines that support Unix-domain socket credentials

(currently Linux, FreeBSD, NetBSD, and BSD/OS).

See Section 6.2.4 below for details.
pam

authentication-option

The meaning of this optional field depends on the chosen authentication method and is described

in the next section.

$�E �� D��� P$ \pg_hba� 	 $(	*� �(AK ���:

# Allow any user on the local system to connect to any database under
# any user name using Unix-domain sockets (the default for local
# connections).
#
# TYPE DATABASE USER IP-ADDRESS IP-MASK METHOD
local all all trust
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# The same using local loopback TCP/IP connections.
#
# TYPE DATABASE USER IP-ADDRESS IP-MASK METHOD
host all all 127.0.0.1 255.255.255.255 trust
# Allow any user from any host with IP address 192.168.93.x to connect
# to database "template1" as the same user name that ident reports for
# the connection (typically the Unix user name).
#
# TYPE DATABASE USER IP-ADDRESS IP-MASK METHOD
host template1 all 192.168.93.0 255.255.255.0 ident sameuser
# Allow a user from host 192.168.12.10 to connect to database
# "template1" if the user’s password is correctly supplied.
#
# TYPE DATABASE USER IP-ADDRESS IP-MASK METHOD
host template1 all 192.168.12.10 255.255.255.255 md5
# In the absence of preceding "host" lines, these two lines will
# reject all connection from 192.168.54.1 (since that entry will be
# matched first), but allow Kerberos V connections from anywhere else
# on the Internet. The zero mask means that no bits of the host IP
# address are considered so it matches any host.
#
# TYPE DATABASE USER IP-ADDRESS IP-MASK METHOD
host all all 192.168.54.1 255.255.255.255 reject
host all all 0.0.0.0 0.0.0.0 krb5
# Allow users from 192.168.x.x hosts to connect to any database, if
# they pass the ident check. If, for example, ident says the user is
# "bryanh" and he requests to connect as PostgreSQL user "guest1", the
# connection is allowed if there is an entry in pg_ident.conf for map
# "omicron" that says "bryanh" is allowed to connect as "guest1".
#
# TYPE DATABASE USER IP-ADDRESS IP-MASK METHOD
host all all 192.168.0.0 255.255.0.0 ident omicron
# If these are the only three lines for local connections, they will
# allow local users to connect only to their own databases (databases
# with the same name as their user name) except for administrators and
# members of group "support" who may connect to all databases. The file
# $PGDATA/admins contains a list of user names. Passwords are required in
# all cases.
#
# TYPE DATABASE USER IP-ADDRESS IP-MASK METHOD
local sameuser all md5
local all @admins md5
local all +support md5
# The last two lines above can be combined into a single line:
local all @admins,+support md5
# The database column can also use lists and file names, but not groups:
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local db1,db2,@demodbs all md5

*$6$*��M/��>� %!8 ��

# .>� %!8�]^��� �

 � ��$   �*	 bCY*,  � (�qC�� ,   !. �KPostgreSQL   � �H� 	 ,V p�   p�. !p. �,    	*�p� !p  !p. 

 � \?C�,  #/% * �K� �6 �$ � (� �,    ��% !p. 	�:��p�6 !p. 	� (��pL� j�K p$ (ApK `   !p  �p��

�+$(�
��C� (�,+ �A<. �A .�$  �*	 b���
<6 �C/,%��?%� 	 !. 	� � 	�. , �  !. postmaster

�Y� � 	�,�  �£�q8 �:� j�K���  	�,$AK�  !CK� �L* .

* .>�%!8��><WV�� �
 �

�6���8� �*	$�+ �  �$ \��K j	��UT�	 !md5, crypt * password p� , ApK�  .� p$  ! �p/� �*	 b

   � \�U \�Y �*	,  !-8�� 	 TL !  A<.��� D��	� ���%	� D�h 	 	��UT�	 !. ,�K . ���
� ��K �V�

!-�8�6�sniffing Cp�6 	��UT�	 � �� Amd5 <. (�qCp��  p�A .  p� �pV�,6��R p� Apre-7.29. $  �	 �p@C<

C/+����, <. �   �� Acrypt �qC��  <. (�A .  �6	��UT�	 �� (�qC���   �p@h��%	� 	 (�� �� $ pC��C<, p;�% � !

��,�K.

- .>�%!8� �Kerberos

�$ �*	 b$� P��6���8� gC�$� !��R	�. 	�A��C�� * b�� �,� �	 >��<� * AK$!���6���% $B (AK

  	$   !S�K P���U, � ,AK�  .;�%�  � \��. `$   � 	 �*	 b$  �L ��C. b$ �� T,AK�  .  � \. 	$  �*	 b

� � + 	��"�      �p�� Ap<�%	AY 9��. * (A .	�%$ �p@��  pq-C#� ,   �� Kerberos      ��p  * 	� �pL* �   >p�. 

   7�U9h��  j�C/,�  A����%     i	� * !p http://www.nrl.navy.mil/CCS/people/kenh/kerberos-

faq.html  * ftp://athena-dist.mit.edu<. !�L��� �A.

�� ���% �A�E$ \keytabA<��� � D��� $� \�U �,<.�g:

kadmin% ank -randkey postgres/server.my.domain.org
kadmin% ktadd -k krb5.keytab postgres/server.my.domain.org

4 .>�%!8��� !
 �� ��;�	R%� �
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�$  �6���8� �*	 b$  /.�� �  �,  �@ ��8 !  � � 	�. � 9. $  �% * �@C<�� �@ ��8 b�� 	�. � !  ��Q� 

�*�  !-map �E ��.$�@-,$   	�. ���@E !.        � l�Q�� jA�	� �  	 �	 ��Q� ��� ,[+$ Ap�� .  �% !p-8�� �p� b

  9. ��Q� ��� 	�.$  �@C<$�  !CS� P�8 	��%�,<�� �C,� ,  f�p� !  !C� �* 9��. �� �S-�U (�N� * AK� 

� ���%	�,AK� .

5 .>�%!8��� !
 �� ��;�	R%� � �� TCP/ IP

 ���<K \S%*�+,$   ���Q�  � ! �/��gC�   \p��U p$���  p� GS,        	*�p� �p  ApK�ident       7	�p+ !p  !p. 

+�o  �E��'� ��V ,(�	 jA<.��A���� ,�K .-;� B �%, 	*�� ident�+ �  $���+ !�V,$ D��� !  

 "    ��  �AC � 	 � 	�. l�A.� �@h��%	� ,$     7	�+ �� !. X  � ¤	�R ,     7	�+ !  * A��KY   p� \?C� , �A��pK "

 !CE�V \SK��� . � 	$  �Q<PostgreSQL �  $  �+ * A  7	X   * Y    E ��p�%	� * A��</  �	 �T$ pS, p  � * b

 � !:s��   AK�  (AK 	��Y�  T . � 	$   	*�� ���� bident� ��� 	 �� ���%	� �� T,t�E 7	�; !  A���%,

� ��� 	�.�gC���  �	 \��U����%	� �6 �% ! �/� ��A<. b.

6 .>�%!8��� !
 �� ��;�	R%� � ��  Socket���0J� �

�6���8�$  �+ �  �$!$���S���� � ,  �@h��%	� 	 A���%� -N� , � � !  T   A��pK (�  	�. . � 	 p$  �*	 b

6�  <�� �:R §�C,   A@% �	 �� $ �� A,   � ��-�� * A<.$   p�  �*	 b�  �p��<� 	�,  ��p  � � $   �p@h��%	� !p��
<�

-N�,� 	 $� b�� �@�C�,AK� .

L .�2_3����;�	R%� �

��
<6,      �*	 �� !p. �6���8� p$�+�  � p$ !ident �qCp��  p� (, p<.� �% �� Gp+ g �p�   ��� 	�p. l�p� b

��gC�    6	�As� !h� �� ���%	� 	 !. \��U,�*� �(AK ! jA��PostgreSQL p� P� ,  � !p. Ap<. p$ �� �

  �+ � 	�. ���<U !  D�?%� (��L� � 	�.$(�
	� �	 (� .�$  �p  	�. bmap  �6	�Aps� �ApK ,$   7�pm� 	 !p. 

-.�A�ident  �E 	 $  \pg_hba.conf � ,�$ � jA  AK A6��R l�Q� .$   + �� !/s� P� ��% o$     l�p� !  (AK `

sameuser      -N� ��� 	�. !  !. 	� �L* , (��L�       ���<U !  �AK \?C� $�+ � 	�. P$(�
  ��p�6 �  (�

� �	 l��,A6 .$!/s� �
�  �6$C� 7	�; !  A,� $A��V �Q.
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!/s��6�ident    TL !  sameuser  �E 	 $  \pg_ident.conf  � 	 $� 	�pC.�        !p. Ap�	� 	��pY (� 

>��Y �  ��:R \��K-. ,� $� �,A<K� :

map-name ident-username database-username

  � t�%�  �6�eE * 7�N� ��R ,    � 	�R�  \�Y A<��� ,�K .Map-name    �	��pY l�� \��K �   !p/s� 

�$    	 (AK �Qpg_hba.conf � ,AK�  . E *� A-$�% �
��� b,�. l�A. !. A<<.� � 	�gC� (��L� \��U

�+ � 	�. l�A. ���<U !  	�$(�
A<. 	��Y�  �	 ���%	� (�.

����,�E �� $ \pg_ident� 	 $���� (A�� :

# MAPNAME IDENT-USERNAME PG-USERNAME
omicron bryanh bryanh
omicron ann ann
# bob has user name robert on these machines
omicron robert bob
# bryanh can also connect as guest1
omicron bryanh guest1

` .>�%!8� a/� �
 �PAM

 	�$-�U �*	 b�    p� 	�p�UT�	 �*	 ! �p/� 9��p. 7�,   � TpL !p  ApK� $  ��pS� �� !pS<� lTPAM 

(Pluggable Authentication Modules)��  �#/% ��6 �$�� (�qC�� ,A<..

*$6$->� �V8 79R2���

�$<+ D��	� �  �	 �R 79S/� * �6�:R !��
���,� ! �/� $� ��/� �,A<6:

No pg_hba.conf entry for host 123.123.123.123, user andym, database testdb

 � 	$        (�. 	��Y�  	*�� �  �	 ���%	� ��K ���8 b�$      p�� 	*�p� �p�� A,      �
  �p��+ �� !p  Ap6��R p$A .

    + bC� 	 !. !��
���6� A�� l�   	��Y�  	*�� j��� (�    (�. 	 �	 ���%	�  � ���$ * ��� 6 � (� §�� ��  �

�6���8�$H<% 	 �� 7���E$ \pg_hba.conf+ �R �(�S� �A���.

Password authentication failed for  user ’andym’

�$ + b�    ���<�� ��A  l�m      (�. 	��Y�  ���%	� 	*�� �  ��K !.�$      ��% gp6 	*�p� * A p$    pY�  !p  \	���

  �* 	� ���%	�,    � �� \�Y �% $   #/% �*	 ��K !S<� �6 �$    H<% 	 (AK (	*� ��   7�p�pg_hba.conf  �	 
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  	�[
� �� �/+$ ��S�� A[+$ �� �,AK�  .   	��U T�	$  �Kerberos$ l�� �  	�TE�ident <. P� �	 �R �A . !.

�6���8� f�� !  !C�  !C���$+ ���� ��
���<. �A.

FATAL 1: user "andym" does not exist

 !h� �� � 	�.$(A/� �E����.

FATAL 1: Database "testdb" does not exist in the system catalog.

�+$(�
(���   �� ��K !. ,	��Y�  	 �	� �	 �� �  ���%	� $+ jA�(A/� �A��� .<. �Y p�   l�p� !p. A

�+$(�
 (�$� 	�. ���8 ���+ $(�
��% ��	 (�$AK�  (AK `.

*$L���"�����!
 A>��� �����3 ��� ���� ���

*$L$#�>�W b8�<��

$S,  D���� �� �%$ ���E b��@C�   D���� �� � 	�A@
� �PostgreSQL   � j(AK >?� $ !#�� �Q �p6�

C/+�  (� �� ���   	 �6$ A<����� P�  � �#/� ,AK�  . !#�� �*A  C/+ ¢�     �*�  �� G+ ���$   \Sp/� P

 �:R A<����  $ o%� jP�����    �� j�  6��CK� bCE	 b,   * D*�ApL  ... p���K,  ��p  � ��   p$ �,   7�pU9h� 

�K� A6��#� �L*.

 ���E A<��  �$ �  !. 	� �L* �
$(	* 7	�; !  A��� 	 !. �K l�Q�� $ (ApK (	*� �  * �p��

�@C��Y 	�A�  � �@�� a�K !  �,���+$g.

  	��$  �  !. �
$     \�U �K l�Q�� Avacuuming (	* �� �+ $(�
(��6 p� , ApK�  .    !p� \��pK !p.

� !-8��,AK� :

���� $ �,�eE � $���	�*�  M��% P�,$�6�:� Z[8 �

�����	�*� ,(� �6�� $ M��% �C�PostgreSQL query planner.

��(� �� �£�q8�6�AY$�, !  �� ��transaction ID wraparound

 \�U$�
��  !. $(	* 7	�; !  A���V l�Q��A� $�$	�A@
� * ���E $�@-�log� ,AK�  .$S,

 �C@  ��$ ���E b� 	�A@
� �@C� L*�R , �E $  \log   �+ !  �� �� $(�
   �L 	 	*�� (�,$ � ��� �� �� -p;� �,

$<�,/dev/null � j,AK�  . L*�R !C���, �E $  \log   ��  \8��� 	 �debug 	�A@
� � � ,  * �pK$  �p
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�����  	�A@
� !  � �6 �
/,   �@�� ���� . �  ��K$ � A$ �E b$     	*� 	 ��V !  �	 �@-$  A$<�, �E $ �p@-�log

AL$AY * !CK� !
� �	 A$�, �Y* A<� �6 �	 �6�%$	��S  �� ���  b$A.

*$`
��%�
 ���'!"�;�<��2� �,	3 ��D� / 

PostgreSQL �  $  ���% �� A, (� �6�   C/+ !#�� A<�K�	� ���� @% � A<. ! .�L*� $��E !S$� A<$ �Q

C/+ !#���� (�� ���,-��. g@E bCK� jAK� ,<S% �� �t�E * �@S�	*�t �� 7��� �H� !  ,A�	.

��  �*	 *�� $C/+ !#�� �Q� �� ���(��6�PostgreSQL�L* 	� :

•SQL dump

•File system level backup

*$`$#SQL Dump

�$ -;� (A,  � 	 $  � j�*	 b$  �Q$ �E P$ <C� \,  �h �� $ 	�C� ��6�SQL    l�� ��p�� 	 !p. ��� 

�+$       �pt* ��p�6 	 �	 (� (�
�    ��p�  �ApQ� j� . ��p � �  p$   	�pH<� bPostgreSQL   A<��p� !p����  

pg_dump� !��	� �	 ,A6 .-;� � 	�.,� $7	�; !  	�C� b� $��� �:

pg_dump dbname > outfile

pg_dump$  � 	�. !����  P� �C/� �   ��� )   A<�K�6 f�� �� !C��� ��  (     (A6�/� !. 	�h ���6 *

�,<.�  jApg_dump �C� $    	 �	 �$ L*�R P,  � 	�A��C�� ,��$A� .   � ��  A<�K�6 �� 	�H<�$ j!����  b

   � ��K !. ����,���%� *	 A$ C/+ !����V���   �h �� �	 $  6 l�Q�� 	* (�	 �� D�C<. ��A .  !p  p$  !CpK� �

K� �  ��  !. A� � $  � 	�. b�    ;�R (��L� bCK� !  ��, � ��� .  E�. BY�* 	,         * �Ap���R (��pL� ��pK ��� 

��C�,�+ !  $� �� (� (�
$�h b$K�  !CK� �	 ��A.

*$`$*%�
�
��Dump

�E$ <C� \,   !.  �h ��$  �pg_dump � $ � �Q,    p�* !p  j�K�    !p����  !-psql      �p�� �Ap���R \p �Y  .

��  D���� 	�C����  $ �,$ Pdump7	�; !  � $��� �:

psql dbname < infile
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  !.   �� 	infile               ���p<U !p  \p�Y ��p�Y 	 ��K !. ��� ���6 outfile     	�Cp� 	 pg_dump

 �. (�qC��$A .�+$   (� (�
dbname  �h �� $ � �$  � 	�C� b$ �� �Q,  �  ��K j�V p$    �� \p�Y ��p%�R A

��L��psql �� jtemplate0���  �	 �� $A:

createdb -T template0 dbname

$  P*$V�, �  �   g@� 	�pg_dump   * psql  * �A���R ��S�� j$�h �� bCK�� �$ !p��� �    !p. �p�� �p6

dump�+ ��. $sC�� �	 (� (�
����h �� $ �$ 	*�� !  	*�� P$� �� !  �
,A6 .�� �D���  :

pg_dump -h host1 dbname | psql -h host2 dbname

*$`$-�2� c0�,� d>� �3�<�

  ��6�	$ ��  �
� @% �� !!#��6�C/+�� j���$�E !. ��<$�@-,$  !p. PostgreSQL ��p  �R�  p� (�

(��6� �+ $   � (�qC�� (� (�
,  sC�� �	 A<.� . ��r, <. �g . � ��K,���%�  K*	 �6 A,    L�p% �R !. � �

�,6���  A�C/+ l�Q�� �
������� �� ��E gC�$�  	�. !  �	 �@-$A .�� �D��� :

tar -cf backup.tar /usr/local/pgsql/data

           * �ApK ,p-�U ��� >�� �$*AN� * �L*  ,pR�  	 ���� 	��p� p% �*	 �ApK >pg_dump

,��V:

�K ����R ��C8 A$�  (� (�
$�+ 	*�� jA��	�n ����C/+ !#�� ¦$ bCE�V ���  . \�� b��6 ! 

 ,�� !�;�%     \$�E !  !n �K  �� !n ,$�@�C���"snapshot 	�Ap$�+ ��6  " ,����Cp/+ ,p�  p<<n  �p�CU� jA

A�<n .(� , �$��  �� \�Y A$�  	*�� !n ���� !-~�� b$� bCqV !  ����� !C��� *�K ����R T�� �6.

�. ��K !"��<� !  	��Q�dug into �$ �@�*AL MsE A�6��#   ��� b¡�� jA�K�  \$�E gC��� 7���TL 

(� (�
$�+��@$	�Cn�$� �$ �@-$�E �� �	 ,;�R ��6 , �$��  j!h� ��  ���
����C/+ �@�� �� �$ (�n

A�<n .��� ���Y�* �� ,��� �@<% �@-$�E b$� 	 �L�� 7�U9h� ��$� ���� ,-�U �	�n b�<� . ,���

 	 �@�� �� �
$ ��k ��@-$�Epg_clog/*	��Y A�� .
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*$`$4
 7!?�����,	3 ]��

    (� (��R� >��Y j,���U ����Y ¦$ ���<U ! ��,-R� 3!#�� 	  ��6#� `-CostgreSQL \ �Y 

��� ���m% .f�t�� b$� ���  "patch level" � 	�n `-C#� ��6(��R� ��@���Y �  MsE * 	�A�  j���p�

 ��� 	�V��� .   !#�� jD��� ���<U !   ��6J,d,�  jJ,�,�   * J,�          !p¡���8	 jA<Cp��� 	�V��p� �
$Ap¡$ �  

J,�,�   * J,�,� A�	�V���  .       *	 !  	�V��� !#�� ¦$ !  !n ,��
<6  ,� ,���	 �       	�pY ,V�p� !p  jA�<n

    (� �� �AQ� �  A�6��R         A�$��� (�qC�� A$AL !#�� ���L� �  j¦�$ �*	 �L�� ��6 .   b$� ��� 	

    �  A$�  7	�;   �� (�qC��pg_dump    ����C/+ !#�� ¦$ �AC �   (� ��        	*�� �*	 Gr� * (�n !�@% �6

A�<n , �$��  A$AL.

      � ¦$ 	 A$AL 	*�� >?� �    (�	 * 7*�qC� �	�Cn�$      7	�p; !p  ,�$ApY * A$AL 	*�� * ���A��

              �p  A6��R ,��C� \ �Y ,V�CE� 	�n �� ���� b$�R� j!��V�AL ��@%	�+ �*	 �  j����� .    ��pK (�p
��

,�A�$��� \�U ,���� \$�E �� (�qC�� �$ (� D�sC�� ���  �$� ! �/� j\$��% 7	�; 	 A����%:

pg_dumpall -p 5432 | psql -d template1 -p 6543

 � Gr�,���%� 	*�� A AY $�,     (�. ����R �	   AL 	*�� *$  *	 �	 A� %	�+ ,         	�p. \p�Y 	*�p� !p. 

�,  �.(�	��A��� <. �A.  �  ��K $  K�  b~�:� A�  �+ !. A$   (�p
     ��pL� �� Gp+ (��pg_dumpall !p  �*	

���	,�� ,� 	 j�K�� �$%�U9h� ��:Y ��K 7	�; b,�� �� �	 6��R �� A.

 �� !"��<�,���%� A$�� �,6��R����� 7	�; !  �	 	*�� * A�(�	 ��A���<. � p� jA,���% p�  !p-8�� A

C/+����V���  AL !#�� >?� �� \�Y �	 $ A6 l�Q��� ApY !#�� �A$�,� �	  p�    j(�p. i�Cp� \p �Y �

AL !#��$AL 	*�� * >?� �	 A$(�	 �	 A��A������ �$��  �	 (� Gr� jA$ �,<. �A.��  �D��� :

pg_dumpall > backup
pg_ctl stop
mv /usr/local/pgsql /usr/local/pgsql.old
cd /usr/src/postgresql-7.3.2
gmake install

.١ http://jakarta.apache.org/ant/index.html

1 internal data storage format
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initdb -D /usr/local/pgsql/data
postmaster -D /usr/local/pgsql/data
psql template1 < backup

*$e3������" ;�!1 �>������� ����� ���

            ,p� !� �t�8 D�8 	 gC��� A<��A  !n ��� g@� ����6�	 ���  BY��� �	���  	 Ap<n .  bp$� 	

�R��+ g�6��R !-~�� b$� ��t�% !  o# .

          ��� i�C� 	 (� (�
$�+ ��@C����E ��n 	�C���� ���  �A�C� ��6	�T � .       !p  op#  bp$� 	

  ��t�% ¦�%�C�� 	�C¡-n3PostgreSQL ,� ��+g$� .  !����  A$��� !C���    A<��� G¡���$ �<$	�C���� ��6

ps * top�����E �	 �n .

*$e$#���V
� ���3��  �3>�FR

   �C/�  	  j�6�C� PostgreSQL         	 !"�� ��h �	 �R 7�	�C� ���<U ps  ,� �	�TV   ���m% j�K

,� �% jA6��6A<$��E��?#� A��K ,$���<K ,���� !  	*�� ¦$  .��� ¦$��� �$� 7	�; !  D:

$ ps auxww | grep ^postgres
postgres 960 0.0 1.1 6104 1480 pts/1 SN 13:17 0:00 postmaster
-i 
postgres 963 0.0 1.1 7084 1472 pts/1 SN 13:17 0:00 postgres: stats buffer 
postgres 965 0.0 1.1 6152 1512 pts/1 SN 13:17 0:00 postgres: stats collector
process
postgres 998 0.0 2.3 6532 2992 pts/1 SN 13:18 0:00 postgres: tgl runbug
127.0.0.1 idle
postgres 1003 0.0 2.4 6532 3128 pts/1 SN 13:19 0:00 postgres: tgl regression
[local] SELECT waiting
postgres 1016 0.1 2.4 6532 3080 pts/1 SN 13:19 0:00 postgres: tgl regression
[local] idle in transaction

.١ http://jakarta.apache.org/ant/index.html

1 statistics collector
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) �<� 	�e8�  >�ps �TL *�     j��� (AK (� ��/� !"�� 7� �6�C�  	�   `p-C#� m% p�� p� �, Ap<..(

  !�*�+�*�,    	 !. �$� �Q<� ��� (AK ��postmaster� ,AK� j��� AK	� !�*�+ !. . Ap�  !�*�+ * 

%�C���    � ��L� �	 �6	�CS-. P,���$A<      t�% �@�� (	� 	 A�  o#  	 !.�   AK A6��R (� �.    �p6  p$  �� P

�$   j�@��*�+ b$      !. ��� 	*�� G�*�+ P$   � (	�� �	 (��R	�. ���%	� P,A<<.. �6  p$   MpR �p@�� �� P

� 7	�; !  �	 �R ����E$��� �$� o,A<6:

postgres: user database host activity

 �+ j� 	�.$     � ���%	� l9Y� * (� (�
� B�<�j�� T8 D�h 	 �(��R	�. �  ���%	� 7�    \SpK ��p�6 !p  j

Y� ,� , jA<���!��/� ����V3���E � �m%��� �,A<..$���E P� ��� bS�� �idle)  	�HC�� 	$ 	�C� P

(��R	�.(jidle in transaction)  ��-  ��. 	�* 	�HC�� 	BEGIN(��R	�. M��% ( * $ l�� �$ f�� P

   A<��� 	�C�SELECT AK�  .     ��  D��� 	 $A � (,     Gp�*�+ !. �K�dd'   Gp�*�+ �pHC<� �d�5

 �% ���$��� \��. �	 o<.��% P$A.

*$e$*���  �>�R01�P

 	�ppCS-.%�Cpp��� PPostgreSQLs8 	�� �pps$����Cpp�, �� !pp. �pp�� collectionCpp/+ ����,

�,���$%�U9h� * A,���E (	� 	 ��@C�� �	�TV 	*�� ,A6.D�8 	  �t�8 $ �	��K ��S�� 	�CS-. P

 ��C� �A�%�  �@ � * D*�AL ! $   ��pK 	 gp6 j�	 �@p�.A<$  ��p-  M$  	 gp6 * Pp� 	�p� 	 $ �p@q�

	� �E !  �?N<� * �#/�.

*$e$-����
!R����  ��>�R01 P

  �Q�� �� !.collection�6�%�C�� �E�t� 	� �� P,��L� 	 �$Pi�+ � �L*$� �Q,jA<<.� , ���%

��   �h !  �	 gC�$s, + �A< �S�    !. �.   B�L �	 7�U9h�	*��   A<.  p$  � Bp�L	*�� Ap<S�. �  p$    �� 	�p. b

�h$+ ��A< �S�mC� ��6�,$ 	 ����� !. postgresql.confjA�	� 	��Y � D�C<. ,�V.

.١ http://jakarta.apache.org/ant/index.html

1indicator
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mC��  �STATS_START_COLLECTOR� $A ��  �  %�C�� 	�CS-. �P �	� �    	�Aps� true     �p% ApK�   !p 

6� !L* §� �
� ��L. � $ H<% b�g + �o  ;�% *  �E�  ��� (AK !.  � ��K ,���%�      !pY9U lAU 7	�; 	 A

 %�C�� ! �  � �	 �� P�<. D��E��A.� !  !L�% !C��� $   !p. �p�� g@� !CS� b p��, � ���p% p$TV b$  	 �	 !p<

��
<6,m% j��� 	�. D�8 	 	*�� !. ��� �.

mC���pppp6��STATS_COMMAND_STRING jSTATS_BLOCK_LEVEL* STATS_ROW_LEVEL

As� %�U9h� 	�,      � D��	� 	�CS-. !  ��Y�* !. ,� D�C<. �	 �K,<.<A * A $�% ��� b��� b,  !p� A<<.

       ��� (�CE� ��q%� ��L� ���� 	 	� �� 	�As�. � $ mC� b�  %�% !  �6���% >��� b, Ap<<. � !p.  p$  Gp�*�+ �

   	�L 	�C� !CK	 	*���     j��� (�. D��	� �	 �R   C� 	���  p��,        ��p-  �:p� !p  $    * Pp�  	�p��

��C�,   	 �:� !  $     � ��/� 	�CS-. !  �	 `,A<6.� ����� $mC� b�  �p6� 	postgresql.conf  	��pY 

A�	�� �� * $� *	 b, A<���%�� ����% ,��*�+ �@�A��K !CE�V 	�. !  	*�� .

mC���6��STATS_COMMAND_STRING  jSTATS_BLOCK_LEVEL   * STATS_ROW_LEVEL ! 

7	�; + �o �	�  �E�	�As�falseA<C�6.  �  ��K $A ��  �  �C� bCE�V $  �q��       (�qCp�� \p �Y * A  9�pY

$S, �@�� �� $!�6 ���� D��E �	 �$A.

*$e$4Viewing locks

 . 	�T �� 	��  $�
�   ��p  !. �  ��p� �     �+ D�p�U� ��p. 	�C$ (�p
      � ����p%�. �� (�qCp�� (��  gCp�

pg_locks � ,AK�  .�$  p � b     �+ �p�6�	 !p  	�T$ (�p
    �p  ��pS�� (�            �p  !p: �	 	 7�pU9h� �� �ApK �p�R

outstanding locksA� 	 $�$�\qY � �	 ,A6.��  �- �Y �� D��� ��@C�� $� �,�. (�qC�� ���%:

•���% (A6�/�,�@-qY ,$ D�8 	 !.  �t�8outstandingA<C�6 j�@-qY l��% �*	 ��@h��%	� �

 	 �L��$�+ P$ (�
 j(��@-qY l��%�*	 �$j�#/� ���%	� P$�@-qY l��% �,$ !.  M��%$ P

session �#/� PostgreSQL� !CK� !
�,A��K.
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• 	 !: �	 (A6�/��+$	�L (� (�
� (���6 !  � �C/�@-qY�(A/� (� .

•�%��k�% b� �\qY � �Y	3*	 �  ��	�. ,$�+ \. $(� (�
.

 � D*AL$  ���%$  `�@��C��pg_locks   � ��/� �	 ,A6.pg_locks ��CN� �$   ��� !  �:� P�  �6 

K�         (AK ����R	 \qY ���8 * ��. \qY \ �Y ª� �	, �A<.$K P� �AK \qY \ �Y ª$ �$  !p: �	 P

 ���$ �$ PID.��% o<.

.١ http://jakarta.apache.org/ant/index.html

1 lock contention
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*$#f3����>��g" ;�!1 �P	�� 

 � 	$    
��p
� op#  b, ��p��    �peE ��p. 	�C�     (ApK (�qCp��$   Pp� � 	�   gCp��+$   (� (�p


PostgreSQL t�% �  A6��R (� � AK .�+ ��6�	 �H� 	�� !#�� 	 $  (� (�p
 � D�pC<. p$�� *	 �p  �

�eE�R� �(����� $	�A� P�.�� �<  $� b$q� 7�U9h� \��K o#  b�� * ��� (A����� * A, !  A���%

 ��K�$(A�6,$
��
� 	 ,A�$�$�eE �� $�6	�T � �� (�qC�� �  P��� ��gC \��UA6.

*$#f$#�� \��W��� Z!=� ����1 ]�P	

�*AL �6,$ P�E$ \$ P�heap�*� �  !. 	� !�(� �C/R� �� 	 �6�� (�,A��K.��  �R� � (�

�s�$ ���h �, ��C�  � �  T$ �E P$  \TOAST       jD*ApL (��p�6 !          i�p�� �p  �� l�p� !p.OID  D*ApL 

� �#/�, �V)s8 	� �spg_class.relfilenode( * $� P$ G.A<*	 � � D*AL TOAST �L* j

	�.� ��� bS�� $�@�.A<,$� ��+ D*AL (���6 !  T$AK�  !CK� �L* !.
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pp� ��ppK,���%pp��ppeE A� $��pp� �ppL !pp� �� �	 Ppp��<. 	�Cpp�A: �� psql 7�ppU9h� �� (�qCpp�� �pp  

VACUUM �� jpsql  �� (�qCpppp�� �pppp  contrib/dbsize  �� (�qCpppp�� �pppp  ��pppp��E MppppR �� *

contrib/oid2name . �� (�qC�� � psql*	 � ��eE ���R ,�+ $� (� (�
,���%�i�+ A�6�L*,$ �@L 

$�eE �A�� jD*AL �6 M��% (AK (�qC�� $<. �Q�A:

play=# SELECT relfilenode, relpages
play-# FROM pg_class
play-# WHERE relname = ’customer’;
relfilenode | relpages
-------------+----------
16806 | 60
(1 row)

    �*A8 !Nq; �6_ . �� �-$ ��� �. ��  �  $ �eE �A�      D*ApL Mp��% (ApK (�qCp�� TOAST �� 

i�+�L*,$�<�� � �heap relfilenode<. (�qC�� (AK (� ��/� ��  	 !. �A:

play=# SELECT relname, relpages
play-# FROM pg_class
play-# WHERE relname = ’pg_toast_16806’ OR
play-# relname = ’pg_toast_16806_index’
play-# ORDER BY relname;
relname | relpages
----------------------+----------
pg_toast_16806 | 0
pg_toast_16806_index | 1

<"�6�� b,���%��eE A�� M��% (AK (�qC�� $� �	 G.A<�(A6�/� T<. �A:

play=# SELECT c2.relname, c2.relpages
play-# FROM pg_class c, pg_class c2, pg_index i
play-# WHERE c.relname = ’customer’ AND
play-# c.oid = i.indrelid AND
play-# c2.oid = i.indexrelid
play-# ORDER BY c2.relname;
relname | relpages
----------------------+----------
customer_id_indexdex | 26

+� ��. �A�CV	T $�E b$�@-,$ �� !. psql� (�qC�� , A<<.��TV�� ! ,��� bS�� :

play=# SELECT relname, relpages
play-# FROM pg_class
play-# ORDER BY relpages DESC;
relname | relpages
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----------------------+----------
bigtable | 3290
customer | 3144

contrib/dbsize   �+ !  �	 B ��%$(�
    � �� ��K (� ,A<.   + ��S�� !.  p�      (��Ap�� ��p. �A   D*ApL p$ �

�+$ (� (�
 \R� �� �	psql� �*A  � !  ��VACUUM/ANALYZE� ,A6.

<"�6�  b�,���%�   �� Acontrib/oid2name �eE �� ��/� �@L � (AK (�qC�� $  (�qCp�� P�

<.�A.��  � $�@���� �A,$� 	 $�E !: �	 b$ \README.oid2name�	 � �<�A.

*$#f$*��Q�� ;�M!� �P	

$S,  �C�@� �� $  ��� D��U� b�	�C$  �<$   �+ ����6�	 M��% P�$(�
 �h� D�p?8 (��   �pL* �� ��p<

�eE� ��R ,  	 $� P�,AK� . $     �R * 7�9CpR� �*�p  >�p� (� �� (ApK �p+ P� p �, 	 ��*��pE 

�$�@�.A<� �+ $  � (� (�
,   ���� 7�U9h� ��� j�K,  <  * ��� (� �6�    �� ���R �	 D*�AL ,A<..  �pV� 

�E$�@-�WAL *	 � �$  P$   A<K�  P�)H<%� + 7���o <�  �E� ��� b(     ��  �+ (�
�� $  	 P�

 6	�As� l�
<6,�*� � !�+$ �V >�� ��� bS�� (� (�
 ��R,$AK �Y�� ��E �$�@-�WAL�V  .

�$��K b$ �:R M���<K,$�+ 	*�� * (AK $(�	 �� B��� (� (�
��A���� ,�V.

 �� �V�,���%� �eE A� ��R , E�. , �h ��$    ��. Z[8 ���$� � ��6T     	*� �pL* !p   p$jA  p� ,���% p� A

R� ,�E$�@-� �+ $ (� (�
�E !  �	$� \��@�C�� $ * (�  �
$ Psymlink-;� ��S� �� ,� $<. �Q�A.

 <. !L�% ���� A !.pg_dump��,.�% 7�U9h� A���%�-;� >,� ��S� $(��� b����R� �	 ���� (�$A. �  

$ ��  P$ �,  � !�6 �    !  �	 T$  ��  ��S� P,A���V. ��  �  �� ��<CL�   �peE �ApK l��%� ��pR , $ jPp�

�,���%�  A�E$�@-�WAL   * $  ��+$ (� (�
�6� ?#/� ,     ��S� 	 �	 $�
�   � l�
<6 	 $   �p@�� �pQ  	��pY

6�A.��  �  7�U9h� >�. � �<�� �C/initdb!���:� �	 <. �A.
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-$ ;�	�>3 ���3!
 �!
 �����PostgreSQL

-$#�>Q��1 I /

 � 	$     t�% !  ��<6�	 �� o#  b� !����  ���$�,       !p��# �C. * (��R	�p. ��� M��*  �p6,$  ��p  !p. �

�@�� ��C/+ `-C#� ����,� ,��K6��R jA��R��+ g.

-$#$# �3�,
��1Libpq-c 

Libpq   !p����  M��* ¦$  ,p�$��  �� 	�pn   ��p �C  ���p  PostgreSQL ,p�  ApK�  .Libpq  ¦p$ 

!��# �Cn ��@��*	 �� !U��Q�,� ��!����  !  !n AK�   ��p6Client       !p  �pL * i�p+ ��Cp��E (��pL� 

���	�nPostgreSql ,� �	 �� !Q�C� �E�$	 * A<6.Libpq 	�%�� ¦$ b�<"�6    Mp��* ���p  ,����

 !p����     �p
$ �� 	�pn ��p6PostgreSQL \p��Y �� Libpq ++(c++)j Libpgtcl(tcl)  jperl j ecpg

,�AK�  .!C�  �� �� ,¡$ �� A�6��#  �V���6	�CE	 �� ,R�  A�<n (�qC�� �6Libpq �K ,� g@� A�.

    o$�p�� ���p  op#  b$� ��@C�� 	 ¦��n !����  !�  !p����  ,
��p
�  �p  ,p�$��Libpq (	*� 

(AK���.

!����  ���  \��n D��� b$A<�  ��6 �  �� 	�nLibpq 	 (AK (	*� �$� ��6���� ���:

src/test/examples
 src/bin/psql

-$#$*�!U!
 @
>� ��� T�<�� ���� ���

!���� � \$�E ��	� A$�  b$���� ��6 A<$��libpq-fe.d A<K�  !��# �Cn !  b�<"�6 *libpq   Ap���+ 

A��K (�.

 ¦$ �R�� �  �$� ��@��*	 	*�� �  ���%	�libpq,6	�As� ,� �K.

!����   ,� �� 	�n ��6            A<pK�  !CpK� ��  ���%	� b$A<� ���� ¦$ 	 A<���% )     �� \p$� �� ,p¡$

,� (� (�
$�+ ¦$ �� o�  !  ���%	�AK�  (. ,K ¦$ �  ���%	� �6  PGconn(� o$���(AK  !n ���

  ��PQconnectdb   �$ PQsetdbLogin (AK ���8� ��� .!CK� �Y     Ap$�  !p/��6 Bp ��% bp$� !n A�K� 
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 (	�K� ¦$  ,pK !  �� ��?CR� ���  gn ,-�R !HE�8 !¡<$� �
� A<6 �/V��  �	 «�+ ��� ,�K �V

PGconn �L�� AK�  .

 B �%PQstatus �� \�Y  �L * i�+ D��	� � ,�	�  ���%	� ,K �$�h ��,    !p  ��p�%	� �p$� !n A<n

 ��R �$ ��� (AK 	��Y �  ,C�	.

PQconnectdb(�
$�+ l�R �  A$AL ���%	� ¦$ (�,� 	��Y�  A<n.

PGconn *PQconnectdb(const char *conninfo)

(�
$�+ ���%	� ¦$ D�*	 b$�  !-��* !  �	 (��h �� (AK (�qC�� ��6�C��	�+!CK	 �$conninfo  �	 

��¡�� ,� �$[+A<n.  	 G¡U� PQsetdbLogin,� B �% �N; 	 ���m% �*A  �6�C��	�+ !U��Q�  A<���%

A<<n �A�+ ��C�V .     �p$ D�*	 bp$� �� (�qCp�� !pQ�C� 	PQconnectStart* PQconnectPoll   ���p  

!����   ��6    ��� (AK (� ��L�% �� 	�n .  ,� �	��U !CK	 �  A���%     o�p+ ��p6�C��	�+ l��% ��   �pE

,� �$ AK�  ,��R(AK �TQ� A�q� !-;�E �  !n �C��	�+ ���8 b$A<� �$ ¦$ \��K A���%AK�  A��.

   ���8 �6    l�E !  �C��	�+keyword=value ,� AK� ).          !pn �	�Aps� �$ ,��R 	�As� ¦$ bCK�� ��� 

 !-���  �	 �� A$�  AK�  !-;�E \��K single quotes�n 	�?N�j e.g. jkeyword='a value'.

Single quotes  *  backslash ¦$ �  	�As� ¦$ 	backslash,� (� T$�V   j�pKe.g. j\\   �p$ \'

 (,� �	��CR� j�� ��  ��9U Z��h� !-;�EAK�  .()�* A�-n�� A<%	��U �C��	�+ ��6:

Host

,� \?C� �� !  !n ,�� T�� l���K.

Hostaddr

 ,��/�IPT�� ,� \?C� �� !  !n ,�� �K.

Port

         ,p� (�qC�� ���	�n �� T�� !  D�?%� ���  �� �� !n ,6�V	 (	��K      (Ap�*�+ l�p� A��p�+ �p$ j�pK

!<�� ���%	� ���  �n���UNIX

dbname

(�
$�+ l��(�
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user

,� (�qC�� D�?%� ���  �� �� !n �� 	�n l���K.

Password

,� (�qC�� !n �	��U T�	�n ����R	 �	 	��U !�-n ,Q<�	��CU� ���	�n !n ,%	�; 	 �K.

connect_timeout

        ��� 	��Y �  ���%	� !n !���k !  ,���� !-;�E .          ,<�� !  �/� ,6	�As� �$ AK�  �q; �� 	�As� �V�

,� �� ��  *AN���AK� .

option

 ��@ �#C��trace/debug ,� (�C��E ���	�n !  !n �K.

Tty

$ �$ \$�E ¦ttyD�¡K� ,L*�R ���  �	��CR� ,$��.

Requiressl

 D�?%� ����R	 ��� SSL !  ���	�n !  �,� ,6	�As� �K.libpq  D�p?%� ���	�n �V� SSL  �	 

   ,�� �	 D�?%� j�$[r��$[+ .      ,� ,6	�As� ���	�n �  7���� ���  �q; �  �pK .    	 MpsE !p<$TV bp$�

,� i�C� 	 ,%	�;AK�  !n postgreSQL ,����C/+ �  SSL �pK !�L�% .PQsetdbLogin   ¦p$ 

	��Y �  ���	�n �  A$AL ���%	�,� A<n.

PGconn *PQsetdbLogin(const char *pghost,
const char *pgport,
const char *pgoptions,
const char *pgtty,
const char *dbName,
const char *login,
const char *pwd)

PQsetdb ¦$ ���%	�(�
$�+ ���	�n �  A$AL ,� �Q$� (�A<n.

PGconn *PQsetdb(char *pghost,
char *pgport,
char *pgoptions,
char *pgtty,
char *dbName)
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PQconnectStart* PQconntectPoll   ��p�%	� ¦p$ non-blocking      ��p�	�n !p  D�p?%� ���p  �	 

(�
$�+,� 	��Y�  (�A����.

PGconn *PQconnectStart(const char *conninfo)
PostgresPollingStatusType PQconnectPoll(PGconn *conn)

 jf*�K ��� 

conn=PQconnectStart("connection_info_string")

 �	A�<n ,���R��E. 	�As� �V�conn(�
�� jAK�  «�+ libpq       	�CR�p� ¦p$ �� ��p?#% !p  	�pY 

PGconn,�� A$AL AK�  . ��C�� 	�As� ¦$ 7	�; b$� ��� 	

PGconn  ,p� (� �/V�   �pK .  �� ,���pR��E 	PQconnectStart jstatus=PQstatus(conn)

,pp� ,���ppR��E�ppK . �ppV�status �pp ��  CONNECTION_BADjAppK�  PQconnectStart  *�pp� 

(AK���.

 �V�PQconnectStart j�K l�Q�� ��sE�� �  

 b$�ppR� �ppV� ,���ppR��EPQconnectPollj PGTES_POLLING_ACTIVE 7	�pp; !pp  jAppK�  

"active",� !H89� �K.

    ,���R��E b$�R� �V�PQconnectPoll( conn) j PGRES_POLLING_READING     ¦p$ jApK�  

select() �*	 �A���R ���  PQsocket(conn) ,� l�Q�� �K.

    j �� ,���R��E b$�R� �V� PGRES_POLLING_WRITING      ¦$ jAK�select()     bCpK�� ���p  

�*	PQsocket(conn) l�Q�� ,� �K.

#$� I / !<3��(fast-path).

PostgreSQL  M��* ¦$        B �% ,���R��E ��C��E ���  ������ (�n g6��E��� . ¦$ b$�trapdoor

    ,� gC��� \R�  	  ,� * AK�     AK�  ,C�<�� (�q8 ¦$ A���% .       p�� ,pV�$* bp$� !p  �p6� 	�n >p-�� ���

�K� A<6��#�.

PQfn ����R	 ������ M��* �$�h �� �	 B �% ���L� ,� A<n.

PGresult* PQfn(PGconn* conn,
int fnid,
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int *result_buf,
int *result_len,
int result_is_int,
const PQArgBlock *args,
int nargs);

  A����/�fnid       ,� ��L� !n ��� ,� �% ,�K !��<K �K.result_buf      	�As� !n ��� ,CY�� ��
���� 

,� 	��Y �� 	 ,C/V�  ApK�  ,C/V��  	�As� (��R� ���  ,E�n ��eE ��	� A$�  * ��V.result_len 

 ,pp� ��pp/� �	 ,Cpp/V�  	�Apps� D�pphApp6 .  ��Npp; !ppQ�C� ¦pp$ �ppV�0  �pp  	�ppHC�� 	�pp� �pp$�  

	�As�result_is_int �R �q; � ��  7	�; b$� ��� 	 * ¦$ � ��   �p  A6� .args *  nargs A����p/� ��6

,� �#/� �	 B �%A<<n

typedef struct {
int len;
int isint;
union {
int *ptr;
int integer;
} u;
} PQArgBlock;

pqfn ¦$ PGresult*,���V��  ��C�� ,� A<n.

*$ �
���� @
>� libpq

PQtrace��$�L ¦$ 	 7�h��%	� , �$	 D�¡K� (A�*�+ �,� D��E �	 �A<n.

void PQtrace(PGconn *conn
FILE *debug_port)

PQuntrace !-���  (AK ���� , �$	 PQtrace D��E��� �	 ,� A<n.

void PQuntrace(PGconn *conn)

-$ ��!��� @
>� libpq

typedef void (*PQnoticeProcessor) (void *arg, const char *message);
PQnoticeProcessor
PQsetNoticeProcessor(PGconn *conn,
PQnoticeProcessor proc,
void *arg);

4$��3/!� ��
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  (A�*�+.pgpass    (A�*�+ j,?#K ���@E 	    ,� !n ��� ��       	 �V� ��� ,$�6T�	 g�� \��K A���%

g�� D�?%��K ����R	 T�	 .AK�  !CK� �	 �$� >��Y A$�  (A�*�+ b$� :

hostname:port:database:username:password

 �6 �$ j,�Y�* g�� ¦$ b¡�� �@�� �� l�An *,� \��K �	 T�� !�6 !n j�K.

	 �6��Q�.pgpass A<<n f�<�� �	 ��Q� ��� ,��C� !��V�6 ,C�$�  ;    ��p��E �� 	�pn bp$� ���  

chmod 0600 .pgpass(�qC�� ,� g�<n.

���3!
 �3>�3 ���

 D���� !  �� �� libpq

/*
* testlibpq.c
*
* Test the C version of libpq, the PostgreSQL frontend
* library.
*/
#include <stdio.h>

#include <libpq-fe.h>

void
exit_nicely(PGconn *conn)
{
PQfinish(conn);
exit(1); 
}
main()
{
char *pghost,
*pgport,
*pgoptions,
*pgtty;
char *dbName;
int nFields;
int i,
j;
/* FILE *debug; */
PGconn *conn;
PGresult *res;
/*
* begin, by setting the parameters for a backend connection if the
* parameters are null, then the system will try to use reasonable
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* defaults by looking up environment variables or, failing that,
* using hardwired constants
*/
pghost = NULL; /* host name of the backend server */
pgport = NULL; /* port of the backend server */
pgoptions = NULL; /* special options to start up the backend
* server */
pgtty = NULL; /* debugging tty for the backend server */
dbName = "template1"; 
/* make a connection to the database */
conn = PQsetdb(pghost, pgport, pgoptions, pgtty, dbName);
/*
* check to see that the backend connection was successfully made
*/
if (PQstatus(conn) == CONNECTION_BAD)
{
fprintf(stderr, "Connection to database ’%s’ failed.\n", dbName);
fprintf(stderr, "%s", PQerrorMessage(conn));
exit_nicely(conn);
}
/* debug = fopen("/tmp/trace.out","w"); */
/* PQtrace(conn, debug); */
/* start a transaction block */
res = PQexec(conn, "BEGIN");
if (!res || PQresultStatus(res) != PGRES_COMMAND_OK)
{
fprintf(stderr, "BEGIN command failed\n");
PQclear(res);
exit_nicely(conn);
}
/*
* should PQclear PGresult whenever it is no longer needed to avoid
* memory leaks
*/
PQclear(res);
/*
* fetch rows from the pg_database, the system catalog of
* databases
*/
res = PQexec(conn, "DECLARE mycursor CURSOR FOR SELECT * FROM pg_database");
if (!res || PQresultStatus(res) != PGRES_COMMAND_OK)
{
fprintf(stderr, "DECLARE CURSOR command failed\n");
PQclear(res);
exit_nicely(conn);
}
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PQclear(res);
res = PQexec(conn, "FETCH ALL in mycursor");
if (!res || PQresultStatus(res) != PGRES_TUPLES_OK)
{
fprintf(stderr, "FETCH ALL command didn’t return tuples properly\n");
PQclear(res);
exit_nicely(conn);
}
/* first, print out the attribute names */
nFields = PQnfields(res);
for (i = 0; i < nFields; i++)
printf("%-15s", PQfname(res, i));
printf("\n\n");
/* next, print out the rows */
for (i = 0; i < PQntuples(res); i++)
{
for (j = 0; j < nFields; j++)
printf("%-15s", PQgetvalue(res, i, j));
printf("\n");
}
PQclear(res);
/* close the cursor */
res = PQexec(conn, "CLOSE mycursor");
PQclear(res);
/* commit the transaction */
res = PQexec(conn, "COMMIT");
PQclear(res);
/* close the connection to the database and cleanup */
PQfinish(conn);
/* fclose(debug); */
return 0; 
}

 D���� !  �� �� libpq

/*
* testlibpq2.c
* Test of the asynchronous notification interface
*
* Start this program, then from psql in another window do
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* NOTIFY TBL2;
*
* Or, if you want to get fancy, try this:
* Populate a database with the following:
*
* CREATE TABLE TBL1 (i int4);
*
* CREATE TABLE TBL2 (i int4);
*
* CREATE RULE r1 AS ON INSERT TO TBL1 DO
* (INSERT INTO TBL2 values (new.i); NOTIFY TBL2); 
*
* and do
*
* INSERT INTO TBL1 values (10); 
*
*/
#include <stdio.h>

#include "libpq-fe.h"
void
exit_nicely(PGconn *conn)
{
PQfinish(conn);
exit(1); 
}
main()
{
char *pghost,
*pgport,
*pgoptions,
*pgtty;
char *dbName;
int nFields;
int i,
j;
PGconn *conn;
PGresult *res;
PGnotify *notify;
/*
* begin, by setting the parameters for a backend connection if the
* parameters are null, then the system will try to use reasonable
* defaults by looking up environment variables or, failing that,
* using hardwired constants
*/
pghost = NULL; /* host name of the backend server */
pgport = NULL; /* port of the backend server */
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pgoptions = NULL; /* special options to start up the backend
* server */
pgtty = NULL; /* debugging tty for the backend server */
dbName = getenv("USER"); /* change this to the name of your test
* database */
/* make a connection to the database */
conn = PQsetdb(pghost, pgport, pgoptions, pgtty, dbName);
/*
* check to see that the backend connection was successfully made
*/
if (PQstatus(conn) == CONNECTION_BAD)
{
fprintf(stderr, "Connection to database ’%s’ failed.\n", dbName);
fprintf(stderr, "%s", PQerrorMessage(conn));
exit_nicely(conn);
}
res = PQexec(conn, "LISTEN TBL2");
if (!res || PQresultStatus(res) != PGRES_COMMAND_OK)
{
fprintf(stderr, "LISTEN command failed\n");
PQclear(res);
exit_nicely(conn);
}
/*
* should PQclear PGresult whenever it is no longer needed to avoid
* memory leaks
*/
PQclear(res);
while (1) 
{
/*
* wait a little bit between checks; waiting with select()
* would be more efficient.
*/
sleep(1); 
/* collect any asynchronous backend messages */
PQconsumeInput(conn);
/* check for asynchronous notify messages */
while ((notify = PQnotifies(conn)) != NULL)
{
fprintf(stderr,
"ASYNC NOTIFY of ’%s’ from backend pid ’%d’ received\n",
notify->relname, notify->be_pid);
free(notify);
}
}
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/* close the connection to the database and cleanup */
PQfinish(conn);
return 0; 
}

 D���' !  �� �� libpq

/*
* testlibpq3.c Test the C version of Libpq, the PostgreSQL frontend
* library. tests the binary cursor interface
*
*
*
* populate a database by doing the following:
*
* CREATE TABLE test1 (i int4, d real, p polygon);
*
* INSERT INTO test1 values (1, 3.567, polygon ’(3.0, 4.0, 1.0, 2.0)’); 
*
* INSERT INTO test1 values (2, 89.05, polygon ’(4.0, 3.0, 2.0, 1.0)’); 
*
* the expected output is:
*
* tuple 0: got i = (4 bytes) 1, d = (4 bytes) 3.567000, p = (4
* bytes) 2 points boundbox = (hi=3.000000/4.000000, lo =
* 1.000000,2.000000) tuple 1: got i = (4 bytes) 2, d = (4 bytes)
* 89.050003, p = (4 bytes) 2 points boundbox =
* (hi=4.000000/3.000000, lo = 2.000000,1.000000)
*
*
*/
#include <stdio.h>

#include "libpq-fe.h"
#include "utils/geo_decls.h" /* for the POLYGON type */
void
exit_nicely(PGconn *conn)
{
PQfinish(conn);
exit(1); 
}
main()
{
char *pghost,
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*pgport,
*pgoptions,
*pgtty;
char *dbName;
int nFields;
int i,
j;
int i_fnum,
d_fnum,
p_fnum;
PGconn *conn;
PGresult *res;
/*
* begin, by setting the parameters for a backend connection if the
* parameters are null, then the system will try to use reasonable
* defaults by looking up environment variables or, failing that,
* using hardwired constants
*/
pghost = NULL; /* host name of the backend server */
pgport = NULL; /* port of the backend server */
pgoptions = NULL; /* special options to start up the backend
* server */
pgtty = NULL; /* debugging tty for the backend server */
dbName = getenv("USER"); /* change this to the name of your test
* database */
/* make a connection to the database */
conn = PQsetdb(pghost, pgport, pgoptions, pgtty, dbName);
/*
* check to see that the backend connection was successfully made
*/
if (PQstatus(conn) == CONNECTION_BAD)
{
fprintf(stderr, "Connection to database ’%s’ failed.\n", dbName);
fprintf(stderr, "%s", PQerrorMessage(conn));
exit_nicely(conn);
}
/* start a transaction block */
res = PQexec(conn, "BEGIN");
if (!res || PQresultStatus(res) != PGRES_COMMAND_OK)
{
fprintf(stderr, "BEGIN command failed\n");
PQclear(res);
exit_nicely(conn);
}
/*
* should PQclear PGresult whenever it is no longer needed to avoid
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* memory leaks
*/
PQclear(res);
/*
* fetch rows from the pg_database, the system catalog of
* databases
*/
res = PQexec(conn, "DECLARE mycursor BINARY CURSOR FOR SELECT * FROM test1");
if (!res || PQresultStatus(res) != PGRES_COMMAND_OK)
{
fprintf(stderr, "DECLARE CURSOR command failed\n");
PQclear(res);
exit_nicely(conn);
}
PQclear(res);
res = PQexec(conn, "FETCH ALL in mycursor");
if (!res || PQresultStatus(res) != PGRES_TUPLES_OK)
{
fprintf(stderr, "FETCH ALL command didn’t return tuples properly\n");
PQclear(res);
exit_nicely(conn);
}
i_fnum = PQfnumber(res, "i");
d_fnum = PQfnumber(res, "d");
p_fnum = PQfnumber(res, "p");
for (i = 0; i < 3; i++)
{
printf("type[%d] = %d, size[%d] = %d\n",
i, PQftype(res, i),
i, PQfsize(res, i));
}
for (i = 0; i < PQntuples(res); i++)
{
int *ival;
float *dval;
int plen;
POLYGON *pval;
/* we hard-wire this to the 3 fields we know about */
ival = (int *) PQgetvalue(res, i, i_fnum);
dval = (float *) PQgetvalue(res, i, d_fnum);
plen = PQgetlength(res, i, p_fnum);
/*
* plen doesn’t include the length field so need to
* increment by VARHDSZ
*/
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pval = (POLYGON *) malloc(plen + VARHDRSZ);
pval->size = plen;
memmove((char *) &pval->npts, PQgetvalue(res, i, p_fnum), plen);
printf("tuple %d: got\n", i);
printf(" i = (%d bytes) %d,\n",
PQgetlength(res, i, i_fnum), *ival);
printf(" d = (%d bytes) %f,\n",
PQgetlength(res, i, d_fnum), *dval);
printf(" p = (%d bytes) %d points \tboundbox = (hi=%f/%f, lo = %f,%f)\n",
PQgetlength(res, i, d_fnum),
pval->npts,
pval->boundbox.xh,
pval->boundbox.yh,
pval->boundbox.xl,
pval->boundbox.yl);
}
PQclear(res);
/* close the cursor */
res = PQexec(conn, "CLOSE mycursor");
PQclear(res);
/* commit the transaction */
res = PQexec(conn, "COMMIT");
PQclear(res);
/* close the connection to the database and cleanup */
PQfinish(conn);
return 0; 
}

-$#$*��M ���!�	E 

#. !� � �M �
 ���!h % i�V
 � jLibpq

 D������,� ��/� !n ��� ,����  A6M��* 	 �	T  ,�K   libpq	�:�,�  (�qC�� 	�� A���%

��V 	��Y .

Example 2-1. Large Objects with Libpq Example Program
/*--------------------------------------------------------------
*
* testlo.c--
* test using large objects with libpq
*
* Copyright (c) 1994, Regents of the University of California
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*
*--------------------------------------------------------------
*/
#include <stdio.h>

#include "libpq-fe.h"
#include "libpq/libpq-fs.h"
#define BUFSIZE 1024
/*
* importFile
* import file "in_filename" into database as large object "lobjOid"
*
*/
Oid
importFile(PGconn *conn, char *filename)
{
Oid lobjId;
int lobj_fd;
char buf[BUFSIZE];
int nbytes,
tmp;
int fd;
/*
* open the file to be read in
*/
fd = open(filename, O_RDONLY, 0666);
if (fd < 0) 
{ /* error */
fprintf(stderr, "can’t open unix file %s\n", filename);
}
/*
* create the large object
*/
lobjId = lo_creat(conn, INV_READ | INV_WRITE);
if (lobjId == 0)
fprintf(stderr, "can’t create large object\n");
lobj_fd = lo_open(conn, lobjId, INV_WRITE);
/*
* read in from the Unix file and write to the inversion file
*/
while ((nbytes = read(fd, buf, BUFSIZE)) > 0)
{
tmp = lo_write(conn, lobj_fd, buf, nbytes);
if (tmp < nbytes)
fprintf(stderr, "error while reading large object\n");
}
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(void) close(fd);
(void) lo_close(conn, lobj_fd);
return lobjId;
}
void
pickout(PGconn *conn, Oid lobjId, int start, int len)
{
int lobj_fd;
char *buf;
int nbytes;
int nread;
lobj_fd = lo_open(conn, lobjId, INV_READ);
if (lobj_fd < 0)
{
fprintf(stderr, "can’t open large object %d\n",
lobjId);
}
lo_lseek(conn, lobj_fd, start, SEEK_SET);
buf = malloc(len + 1);
nread = 0;
while (len - nread > 0)
{
nbytes = lo_read(conn, lobj_fd, buf, len - nread);
buf[nbytes] = ’ ’;
fprintf(stderr, ">>> %s", buf);
nread += nbytes;
}
free(buf);
fprintf(stderr, "\n");
lo_close(conn, lobj_fd);
}
void
overwrite(PGconn *conn, Oid lobjId, int start, int len)
{
int lobj_fd;
char *buf;
int nbytes;
int nwritten;
int i;
lobj_fd = lo_open(conn, lobjId, INV_READ);
if (lobj_fd < 0)
{
fprintf(stderr, "can’t open large object %d\n",
lobjId);
}
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lo_lseek(conn, lobj_fd, start, SEEK_SET);
buf = malloc(len + 1);
for (i = 0; i < len; i++)
buf[i] = ’X’;
buf[i] = ’ ’;
nwritten = 0;
while (len - nwritten > 0)
{
nbytes = lo_write(conn, lobj_fd, buf + nwritten, len - nwritten);
nwritten += nbytes;
}
free(buf);
fprintf(stderr, "\n");
lo_close(conn, lobj_fd);
}
/*
* exportFile * export large object "lobjOid" to file "out_filename"
*
*/
void
exportFile(PGconn *conn, Oid lobjId, char *filename)
{
int lobj_fd;
char buf[BUFSIZE];
int nbytes,
tmp;
int fd;
/*
* create an inversion "object"
*/
lobj_fd = lo_open(conn, lobjId, INV_READ);
if (lobj_fd < 0)
{
fprintf(stderr, "can’t open large object %d\n",
lobjId);
}
/*
* open the file to be written to
*/
fd = open(filename, O_CREAT | O_WRONLY, 0666);
if (fd < 0) 
{ /* error */
fprintf(stderr, "can’t open unix file %s\n",
filename);
}
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/*
* read in from the Unix file and write to the inversion file
*/
while ((nbytes = lo_read(conn, lobj_fd, buf, BUFSIZE)) > 0)
{
tmp = write(fd, buf, nbytes);
if (tmp < nbytes)
{
fprintf(stderr, "error while writing %s\n",
filename);
}
}
(void) lo_close(conn, lobj_fd);
(void) close(fd);
return;
}
void
exit_nicely(PGconn *conn)
{
PQfinish(conn);
exit(1); 
}
int
main(int argc, char **argv)
{
char *in_filename,
*out_filename;
char *database;
Oid lobjOid;
PGconn *conn;
PGresult *res;
if (argc != 4)
{
fprintf(stderr, "Usage: %s database_name in_filename out_filename\n",
argv[0]);
exit(1); 
}
database = argv[1]; 
in_filename = argv[2];
out_filename = argv[3]; 
/*
* set up the connection
*/
conn = PQsetdb(NULL, NULL, NULL, NULL, database);
/* check to see that the backend connection was successfully made */
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if (PQstatus(conn) == CONNECTION_BAD)
{
fprintf(stderr, "Connection to database ’%s’ failed.\n", database);
fprintf(stderr, "%s", PQerrorMessage(conn));
exit_nicely(conn);
}
res = PQexec(conn, "begin");
PQclear(res);
printf("importing file %s\n", in_filename);
/* lobjOid = importFile(conn, in_filename); */
lobjOid = lo_import(conn, in_filename);
/*
printf("as large object %d.\n", lobjOid);
printf("picking out bytes 1000-2000 of the large object\n");
pickout(conn, lobjOid, 1000, 1000);
printf("overwriting bytes 1000-2000 of the large object with X’s\n");
overwrite(conn, lobjOid, 1000, 1000); 
*/
printf("exporting large object to file %s\n", out_filename);
/* exportFile(conn, lobjOid, out_filename); */
lo_export(conn, lobjOid, out_filename);
res = PQexec(conn, "end");
PQclear(res);
PQfinish(conn);
exit(0); 
}

-$#$-Pgtcl-Tcl
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,�AK� .

 D*AL'�� 	 �L�� 7�	�C� �  �	*��pgtcl,� AK� .

;��!"N�O>�

pg_connect���	�n !  D�?%� ¦$backend ,� ��  �	 A<n.

pg_disconnect,� �	 D�?%� ¦$A< .

pg_conndefaults!<$TV6o�+ * D�?%� �� �E,� �	 �� ��6��V .
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pg_exec!  ����R	 ¦$backend ,� AC��E.

pg_result,� (	�� �	 ����R	 ¦$ !Q�C�A<n.

pg_select !-�L ¦$ !Q�C� � SELECT,� oR�� A<n.

pg_execute,� ����R	 ¦$ oR�� !Q�C� �*	 �  �	��CR� 7	�?  * AC��E

,�A<n.

pg_listenl�m�+ ���  ,C/V�  ,���R��E ¦$�  ,���	 f9h� ��6,� 	��YA<n .

pg_on_connection_loss�  (�HC<� ��� 7��?%� �E� ���  ,C/V��  ,���R��E ¦$,� 	��Y ���

pg_lo_creat,� (�C�V ,K ¦$���

pg_lo_open,� ��  �	 (�C�V ,K ¦$A<n

pg_lo_closeV ,K ¦$,� �	 (�C�A< .

pg_lo_read,� �	 (�C�V ,K ¦$A���R

pg_lo_write,� �	 (�C�V ,K ¦$A�$��

pg_lo_lseek,� �QC�L �	 (�C�V ,K 	 ���Y�� ¦$A<n
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pg_lo_tell,� �  �	 (�C�V ,K �� ,-�E ��QC�L ���Y��A���V

pg_lo_unlink,� Z[8 �	 (�C�V ,K ¦$A<n

pg_lo_import (A�*�+ ¦$Unix,� (�C�V ,K 	�* �	 A<n

pg_lo_export (A�*�+ ¦$ 	�* �	 (�C�V ,K ¦$Unix,� A<n

Example 3-1. pgtcl Example Program
# getDBs :
# get the names of all the databases at a given host and port number
# with the defaults being the localhost and port 5432
# return them in alphabetical order
proc getDBs { {host "localhost"} {port "5432"} } {
# datnames is the list to be result
set conn [pg_connect template1 -host $host -port $port]
set res [pg_exec $conn "SELECT datname FROM pg_database ORDER BY datname"]
set ntups [pg_result $res -numTuples]
for {set i 0} {$i < $ntups} {incr i} {
lappend datnames [pg_result $res -getTuple $i]
}
pg_result $res -clear
pg_disconnect $conn
return $datnames
}

-$*���3!
 �	�>3�/! 

 � 	$     ��<6�	 �� o#  b % �*	!���[+$��PostgreSQL  t�% �	 �    � a�K * (� �,6�   !p��
� g

  �h �� ��� 	�.$    !����  �� � B ��% * �6�
-�U jf���� ��. !E�t� ���$�,� * ��6�L * i�+ T�   !p. ��p � 

��% � 	�. �R M��%$(AK `��  jA��� !���% PostgreSQL�. l�AY� .



٨٩

-$*$#������

      �  ��K jg�<n f*�K !¡<$� �� \�Y   �	���� A$ gCp���PostgreSQL     A�pK�  (Ap��@E �	  .  �Ap��@E

opp#  ��pp6PostgreSQL,pp� �C��pp�� �	 App�  ��pp�Y ¨	 j ��pp� . �pp�/�PostgreSQL \��ppK 

!���� ��6,� �$� AK� :

���H� (���+ ¦$ ,%	(postmaster)

�� !����  �� 	�nuser's frontend

'� A<� �$ ¦$ ���	�nbackend database



٩٠

-$*$*�/!�

       ,� ^N  b$� !  �� jo#  b$� 	   ,� !��
� !n g$���+    o#  ��n !E�t� �  ���%    ��p � �p$� ��p6

i�+* ��LSQL jPostgreSQL��C�V �	 � :

��B ��%

��(� f����

'��
-�U�6

0��N%�

-$*$-@
>�

PostgreSQLf�� 	�@� ��� !CK�[V 	��CR� 	 �	 B �% :

��i�+ �� � B ��%* �L) B ��%CK�� 	 (AK !SQL( 

��!$*	 �� � B ��% �� )! 	�h 	 B ��% D���PL/TCL �$ PL/pgSQL( 

'�,-R� B ��%

0�� � B ��% �C

k!� ;�
% @
>�/>?

D���:    �� a�K ���    B �% ¦$SQL j(��              ¦p$ ���p  ��� b¡�� !n (AK (�qC�� �$� D��� �� 
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CREATE FUNCTION tp1 (integer, numeric) RETURNS integer AS ’
UPDATE bank
SET balance = balance - $2
WHERE accountno = $1;
SELECT 1; 
’ LANGUAGE SQL;

,� � 	�n ¦$ ,6A  ���8 ���  �	 B �% b$� A���%�J �  �dd,dddA<n ��L� 	� :

SELECT tp1(17, 100.0);

V \$��% ����C8� ¦$ b$��% 	 � �k �� ��� B �% �� ��C/�  A<��� �$�C� bCE�"� " G+ jg$	�

,� �$� 7	�?  �C@  `$��% ¦$AK� :

CREATE FUNCTION tp1 (integer, numeric) RETURNS numeric AS ’
UPDATE bank
SET balance = balance - $2
WHERE accountno = $1;
SELECT balance FROM bank WHERE accountno = $1;
’ LANGUAGE SQL;
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CREATE FUNCTION square_root(double precision) RETURNS double precision
AS ’dsqrt’
LANGUAGE INTERNAL
WITH (isStrict);

) ��n�,� 	�HC�� ,-R� B ��% 7	�?  !n *	"strict"`$��% A��K (.
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,�A���V .  ,� A�<n  �E    ,� o$��� �	 �AU� !U��Q� f�� !U��Q� ¦$ g�6��Rg�<n `$��% �	 A<6.

 ��#C�� �� j ��C���hC structure 	 !U��Q� ¦$ o$��� ���  �	 �$� !HE�8:

typedef struct Complex {
double x;
double y;
} Complex;

   ¦$ *    l�E �� !CK	(x,y)  ���<U !        ,L	�pR !CK	 o$��� .          \¡p/� bCpK�� ���p  ���p��� Bp ��%
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 ���  \��n * A<�*��� (A<<n A��$�<  �*	* B �% o$���

D��� ��� :

For instance:
Complex *
complex_in(char *str)
{
double x, y;
Complex *result;
if (sscanf(str, " ( %lf , %lf )", &x, &y) != 2) {
elog(ERROR, "complex_in: error in parsing %s", str);
return NULL;
}
result = (Complex *)palloc(sizeof(Complex));
result->x = x;
result->y = y;
return (result);
}

L*�R B �%,� ,V�� !  ,AK�  �$� 7	�?  A���%:

char *
complex_out(Complex *complex)
{
char *result;
if (complex == NULL)
return(NULL);
result = (char *) palloc(60);
sprintf(result, "(%g,%g)", complex->x, complex->y);
return(result);
}

A$���  �
$A¡$ G¡U �	 ��C�L*�R * �*	* B ��% !n A�<n ,�� A$�  ��K.

  ���    !U��Q� f�� ¦$ `$��%        � 	�pn Mp��% (AK `$��% B �% * g$	� ���� �� j��complex_in * 

complex_out�� \�Y �	 g$���  f�� �R��:

CREATE FUNCTION complex_in(cstring)
RETURNS complex
AS ’PGROOT/tutorial/complex’
LANGUAGE C;
CREATE FUNCTION complex_out(complex)
RETURNS cstring
AS ’PGROOT/tutorial/complex’
LANGUAGE C;
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,� `$��% �	 f�� �� �R� 	g�<n :

CREATE TYPE complex (
internallength = 16,
input = complex_in,
output = complex_out
);

-$*$5!�0�W

PostgreSQL �� left unary j right unary  ,p$** ��p6�
-�U *   Ap<¡�� ,����Cp/+  .  �p6�
-�U

           ,� !n AK�  ,� �
-�U l�� ���6 !n jA���
  ,E�t� 	�  A<���C��         !pn ,pq-C#� ��p6�
-�U ���p  A���%

      �	 �6A��-�U f���� * �AU� ,� �	�  A<K�  �K (�qC��.         gC��� * AK�  !CK� �L* g@�� \¡K ¦$ �V�

             �K ,� ,���V��  �:R l�m�+ ¦$ jA<n ��#C�� (�qC�� ���  �	 ��N; �
-�U A���C�.   ��� b¡�� ��K

    �� A$�K 	��Q�type-cast    * �� ��6A��-�U A�<n /          ��pK 	�H<� A��@q  !¡<$� !  ¦�n ���  ���	 �$

,� (�qC��  ���  �
-�U l�AnAK�  .

 �
-�U �6"syntactic sugar" B �% ¦$ ,���R��E ���  underlying ,�      �	 ,p�Y�* 	�pn !pn ApK� 

 ,� l�Q�� G+ jA6     j�
-�U �R�� �� \�Y A$�  ��K  B �%underlying  A$���  �	  .     j7	�p; �p6 !p   ¦p$

 ��E�; �
-�Usyntactic sugarb$� ��$� jAK�  ,�� ,� !n �	 ,E�£� 7�U9h�  A���%  i�p+ a��ph ! *  �pL

i�+ ��n ���� !<�@  ��� *,� (�qC�� �
-�U !n ,$�6�L,� ¦�n jA<nA<n.

��D� :          ,p� Bp�L �
$Ap¡$ �p  �	 AU !U��Q� * !n �
-�U ¦$ �R�� ���  D��� ¦$ �Q<$�  Ap<n

,�AK�   . ,�  �E         (� l�Q�� T�� �	 f���� !U��Q� `$��% b�<"�6 �� g�<n  g$�.   �% �� �AC � 	   ��p�� ,� 

,� (�
��* A6 l�Q�� 	�n !n g$	�g�<n `$��% �
-�U g����%:

CREATE FUNCTION complex_add(complex, complex)
RETURNS complex
AS ’PGROOT/tutorial/complex’
LANGUAGE C;
CREATE OPERATOR + (
leftarg = complex,
rightarg = complex,
procedure = complex_add,
commutator = +
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);

,� ��8g�6 l�Q�� �	 �$� 	�n g����%:

CREATE FUNCTION complex_add(complex, complex)
RETURNS complex
AS ’PGROOT/tutorial/complex’
LANGUAGE C;
CREATE OPERATOR + (
leftarg = complex,
rightarg = complex,
procedure = complex_add,
commutator = +
);

-$*$6��J�

  B ��%   	 �N%�PostgreSQL              (ApK ��p�  �p��8 D�psC�� Bp ��% * ���8 �$�s� ���<�   Ap�� .  �pN%�

,�     ,� a9;� ���8 7�	��U 	 A���%A��K                �p�
  	��pY ��p$�L 	�p� �*	* !p<$TV ¦$ !n ���� �6 

 �K `$��% .             ���8 	�As� ���  (� f�� ¦$ jA$AL �N%� B �% ¦$ `$��% ���      ¦p$ j�K ,� ��#C��

       ���8 D�sC�� B �% * ���8 ���  !��*� 	�As� .               !pn ApK�  ,p� ,��p��� B �p% ¦$ MsE ���8 D�sC�� B �%

,�        ��
  	��Y (�qC�� 	�� �N%� bC� �� ¤	�R A���%.   ,� ,$�@� B �% ¦$jAK�  ��?#  A���%  ,pL*�R

             l�
<6 	 �	�A@
� !  ���� !n �� (� �  �N%� 	�HC�� 	��        ApK�  ,p� 7*�qC� 	� ��L� ���8 ���L� .

       !Q�C� (� f���� * �*	* f��Q� 	 b$�� �<       ,p-R� ���8 	�As� (� f�� ¦$ j�N%� � 	�n �H� �� ��

   	� �L*        AK�  7*�qC� !Q�C� f���� * �*	* �* �6 �  ��� b¡�� !n .  B �p% �� !n �N%� ¦$ �� �V�

     g�<n `$��% A<n ,�� (�qC�� ,$�@�                 �	 �:p� �p6 �� ��Cp� �$�ps� ���L� B �% !n g$	� ��N%� �� j

  A<n ,� !���N�.sum      ��� �N%� f�� b$� �� ,���� .sum     ,p� f*�K �q; ��        �$�ps� !p/��6 * �pK

         ,� B�L �R ���L� D�8 	 f��Q� �  �	 ,-�EA<n.          ���p  B�L �N%� ¦$ g�6��#  �� �V� jD��� ��� 

     AU� ���  (� f�� �*	 	�n  jg$���  !U��Q� �     gp$	� ¤�p�C8� (� f�� �� ���  B�L B �% !  MsE �� .

,� �$� 7	�?  �N%� `$��%AK� :

CREATE AGGREGATE complex_sum (
sfunc = complex_add,
basetype = complex,
stype = complex,
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initcond = ’(0,0)’
);
SELECT complex_sum(a) FROM test_complex;
complex_sum
-------------
(34,53.9)

-$*$L l�	�  ]�3>U

    ����@q� gC��� b����Y            	� �L* �@�� �� (�qC�� 	 �T$	 7�¡� ��� j A<K�  ,� (�� .   �� ��Ap�%

    b����pY gCp��� �	�p~% 	�CR�� * 7�¡� b$�PostgreSQL ,p�   	 Ap���%On Rules j Procedures j 

Caching * Views�K �E�$ .

�%     (� (�
$�+ ��6 gC��� �� ��A         ,� `$��% �	 D��E (� (�
$�+ b����Y j �
$ ��A<<n.D�*	   * �p6

¨�N�  �6(triggers) ,�    	 A<���%PostgreSQL      * B ��% ���<U !  triggers     A��pK ���p� (��+ .  ¦p$

i�+*,� ,�$����  �	 ����Y gC��� j�LD�*	 �  f��Q� 	 * A<n* (AK (��R� ��6triggers  7*�qC� 

   i�+ * AK�  ,�*             i�p+ (�p
�� jA<<n ,� a9;� 7�H89� \R� b����Y bCE�V ���  �	 �6�L*  ��pL

       a�h ���  (� (�
$�+ a��h !  (AK a9h�           ,p� Ap<�%	AY ,-�R * �K ,� D��	� ��L� * �T$	   * ApK� 

,�   i�+ �� � ��@��*	 \��Y �� 	��� �� �	���  ���  A���%* j�Lviews!#�� *  � 	�p� �6   	��pY (�qCp�

 ��
  .

-$-��/� ���3�
%�

� 	$�@�� � o#  b�*	 $!�� i�C� 	 �� ���% $ BPostgreSQLt�% �AK A6��R (� �.

PostgreSQL      �@�� � ��. !E�t� ��S�� ��� 	�. !  � !����  ��$�, AL $       * Bp ��% bCK�� �@L �	 A

*	$! � �6,    � � �@�� !  !. jA6�@�� *	 $!��3) PL (�,�V$A< .   	�� 	$    B �p% P p$  � p$ *	 P p$ �% !$  �p


    !  (AK !CK��$  *	 �� � P$!��  �+ 	*�� j$  /�� (� (�
,  
��
� (	� 	 , �q% �    	�A� B �% B�<� bC� � .

.١ http://jakarta.apache.org/ant/index.html

1 procedural languages
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  �  �U 	$ £* b�  (A<���V !  !q3 * $(���  � (�C��E , �pK     �TL �p  !p.  p�      �p�� �<pK� ��p � 7� .� p$ b

 ���% (A<���V,�6	�.�   -�U !  �� �� �  TQ% ji	�+ 7�$  -N% * !� �N� \�   � * ��L� j p�      l�pQ�� �pR �	 (�

�,   * A6$  �   ���<U ! glue   �  bPostgreSQL  + * �(�����  	 �L��     !p����  ��p � ��$ p�,   ��ApR j

���$A . � �R$   (A<���V b$   !����  �� � B �% P��$�, * $          ���p<U !p  !p. �p�� (� p$  pK P�   ��Cp/� ª

�r��.$(AK \	�[V	�  �t�s% �  �<  * �� ,�K.

-$-$#/� ;�
%���PL/pgSQL – SQL

  �� �PL/pgSQL$   *	 ��p � P p$!��    	�[pV	�  \p �Y �  ��p  � � �  �+ gCp�$    (� (�p
PostgreSQL

�,AK�  .8��h �� ZA6,PL/pgSQL� j$*	 �� � �Q$!��	�[V	�  \ �Y �!. ��� :

•� �@L$*	 * B ��% �Q$!�6��% $ \ �Y �
AK�  (�qC��

•�6	�CR�����C<. , �	  �� � ! SQL!E�t� A<. 

•+ 7����N� A���C �"�A6 l�Q�� �	 (A

•���%,�6�
-�U * B ��% jf���� ���% $�  	� !  �	 � 	�. M��% (AK `

•�h ! $s,��  !. ���% AK�  ��CU� \ �Y 	*�� $�V `

•AK�  ���� * (�� �� �� (�qC��

  (A<���VPL/pgSQL �E ���R�,           * (�p. i	�+ �	 B �% B�<� bC� (AK  p$   \����	�Cp� �pR	 P

**,$ -R� ,   �*� 	 �	 � 	�  b�   ���R��E B �% !. , � , ��% j�K� � A,A<. .    	�h !  \����	�C� �R	

    7�	�C� 	�CR�� \��.PL/pgSQL   � !�L�% �	 ,  s:<� 7�	��U ��� A<., ��R SQLi�+ * *�6�L�

SQL�% 	 (AK (�qC�� �� !�L�% �	�E B �,A��K.

.١ http://jakarta.apache.org/ant/index.html

1 handler
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   �6 !"��<�$    i�+ * 7�	��U �� P�6�L*�SQL ��  � �*� �        �p�q� jAp��V (�qCp�� B �p% 	 	�p  b

PL/pgSQLpp$!pp/s� P3��L� ,pp$� (�pp�� $pp� �ppQ,���pp$ A) Bpp ��% �� (�qCpp�� �pp SPI_prepare * 

SPI_saveplan .( ��  	$ ���k A$    7�	��U �� !$ i�+ �  /s� 	 �AQ� �6�L*� (�qC�� !,A��K .�� �< $ b

  �@<%$   �6A. �  B �% P� h�K ,    �  7�	��U \��K !. �	��     ��L� !p/s� !. ���  ,p$     � �p�� bpS��  p� ��

      !/s� �� * (AK (��� jAK�  !CK��6,$        �+ �  ���%	� D�h 	 ��Y�* !. �	 $   � (�qC�� (� (�
,   �	 A��pK

R��� (�,���$A.

�$  � ��� b,� ����� A���%����� ��T-. , !p/s� * A6 o6�. �	 i	�+ �@L l��  �p6� i�p+   �pL*

�� �*	 �� � B �% 	 �L�� 7�	��U $!����% �	 �A<. A .� D�SK�$� �*	 b$�6�:R !. ��<� 	 �L�� 

$ 7	��U P$i�+ ��L*����� �% j��R �  �� jA��� ��L� !-8�� !  B �% �� ���Y �� !S��� b,*	.

��
<6,   !. PL/pgSQL$  	��S i�+ !/s� ��  �L*� i�+ �L*� ;�R ,   	  p$    p� B �p% P,  j��p�

    	��Y�  ���� D�h 	 !/s� �� �� �AQ���+ �  ���%	� $� (�qC�� (� (�
,A<. .�$    �p�@  >�p� �p�� b

�	�.,$ � ,     �+ 7	�; !  �V� ��� j�V$ ��®K �� �+ $    m% �	 �R (� (�
�� 6 ��     %9Sp/� �p�� bS�� jA,

+�� o$A .�� �D��� :

CREATE FUNCTION populate() RETURNS INTEGER AS ’
DECLARE
-- Declarations
BEGIN
PERFORM my_function();
END;
’ LANGUAGE ’plpgsql’;

 %	�; 	�     �	 ��  B �% !S ��� ��L��$   !  jAOID     !p  �� �� my_function()     i�p+ !p/s� 	  �pL*�

��  (AK !CR��� 7	��U  PERFORM p� (� f�L	�, pK� .    ��pK �Ap�  !p"��<�my_function() �	 

drop      ���  �	 �� �AQ� * (�. $   (�
�� jApopulate() �� ,  A���%my_function()  + �	 �  Ap<. �A . � 	 p$ b

.١ http://jakarta.apache.org/ant/index.html

1 plan
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  �  ��K 7	�;$   �AQ� Apopulate()  � �	 $ <. �Q�   * A$  �$  Psession AL $  ��p  A� �+ $      ��p�� �	 (� (�p


<.�C� 	 * A��  !Q$�. �� �� �	 �� A�r�$��� \�$A.

    !. �Q�� ��PL/pgSQL A  $ �h b$ !/s� ��6� ��L� ,$  R� �	 � � (�,  i�p+ jA<. �p6�L*,$     !p  !p. 

 sC�� 7	�;�    B �% 	 gPL/pgSQL  � �6�£ , �  A��K$   E * D*�AL !  A� �6Ap-� @ �p/� ,   ��pL� �p6 	 

   � �� �A<<. !�L���$  �� *	 b,���%� �C��	�+ A�     D*AL l�� ���6 �  $E �� i�p+ 	 A- pL* <. (�qCp�� � p�A .

�� � 	* �  � �� $ *AN� b$ � j�,���%� i�+ A�6�L*��+ $�� 	�ph �	 �R � a�ph 	 p$T�<.  p�  �� !p. A

7	��UEXECUTE  A<<. (�qC�� )� �  !C���$T6 b$��  !. !<� ��L� �6 $i�+ !/s� P �pL*�AL  p$ A

�$��� �Q�$A.(

�T�$�� �� (�qC�� PL/pgSQL<%	��U �� A:

•�	�.,$�%��  

•/+C����,�  �SQL

•- �Y��Q �L * D�sC�� �,$

-$-$*/� ;�
%���PL/Tcl – Tcl

PL/Tcl$  *	 �� � P$!��  	�[V	�  \ �Y � ��  � �+ $   (� (�
PostgreSQL � ,     ��p � !. AK� Tcl  �	 

� 	�Y,��  ����bCK�� *	 * B ��% $!�6��% $�K (�qC�� �
 .

PL/Tcl   �  �C/%���S��,    !. �	 $ �� P$A<�      ��p � 	 B �% (C  CR� 	  p�     p� !p��	� j	� 	�,    !p  jAp6

�<�C����. �A�% ,*AN� $�.

$ *AN� P$  � ��R �$   � !�6 !. ��<�   	 T$  � ��q� P$  b�Tcl  ��pL�   p� , �pK .     	 (*9pU !p 

  !U��Q�    (AK *AN� 7�	�C�Tcl � $   �. �A�% �@<% jb�,    ��C� �@L 7�	�C� �� ,�+ !  $ (� (�


�h ��$ �SPI% * ���+ A��h �� l�m$ �elog()� i�C� 	 j,A<K�  .6�6�	 §,��  ���C� , \R� !  

�+$ (� (�
backend * $��C� �,  !p  OS-level  �p6��Q� �pN% j�user ID jPostgreSQL  �pL* 
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     B ��% !. !��
�� j	�A�C � ,A<���% . � ��$  6 *	 b�  � � 	�. §� * �$ �+ (�$       � �� (�qCp�� ��pS�� j(� (�
 p$ b

	� �	 �� �.

$ *AN� �
$ + ��(�����  � (AK $  *	 !p. �p�� b p$! �p6�Tcl p�� ,  � �p@L Ap<���%$   Bp ��% �pQ

*	*�/L*�R,��  �(� f���� ��AL $A��K (�qC�� A.

6�V,    � ��% ��� l�� 7�Y*� ,  !  !. A��K !CK�� Tcl� $ A<pK�  (A/� *AN� jb� .  9�p� p$  �pq� P

     B �% !  ��� bS��Tcl   !. mail � D��	�,� jA<. p�  ApK�  !CpK� �� . p<� 	� 	��p� b�TV $ !p< �p6�

A�C�� �� PL/Tcl !. A�	� �L* PL/TclU��� �� (A,  A��pK)untrusted Tcl.(�  p$Y b�   ��p�6 �ps

 � �� �,   � TL !  AK� $  !S<$   ��q� PTcl   � (�qC�� \��. ,�K .  !"��<�PL/TclU  � (�qC�� , j�V

� $ ���<U !  A$*	 �� � P$!��� � �@<% !. �V >?� ��CU� \ �Y �superuser� ��S�� �6 $ 	 B �% �Q

  A�	� �	 �� .��$   B �% (A<�PL/TclU �  $     �� B �% !. AK�  !CK� !L�% A,6 A���%� 	�p. §�   Ap6 l�pQ�� 

� �
�$ ���<U !  � 	�. !S<$�+ ��6�	 P$(� (�
�K 	�* .

-$-$-/� ;�
%���PL/Perl

PL/Perl$  *	 �� � P$!��  $           Bp ��% bCpK�� ��S�� ��K !  !. ��� �
PostgreSQL      ��p � !p  �	 

!���� ��$�,Perl� ,A6.

�� � >?� PL/Perl�+ 	 $�  (� (�
$ �� Acreatelang plperl dbname��� (�qC�� �$A .  !p  !L�%

�$ !"��<� !. ��� g@� !CS� b$ 	 �� � Ptemplate1���% jAK�  (AK >?� ,�+ $�@6�
�(� �� !. 

� �� G+$� b$� 	�.�R 7	�; !  jA��V �Q$�K� A<6��R �	 �� � b.

  �����PL/Perl    ���<U !  $  !����  �� � P��$�,      l�� �N% j��CU� \ �Y plperl  � >?� ,�V . 	

�$   ��  >?� �*	 b�  <�� ¥q8 � R�  j�,  -�U �� ��@%��Perl � �    p� D�p�E �, Ap��V .     p-. 7	�p; !p ,

-�U��@%�,$   � *AN� !. , �@�� �K,$    N� �  !. A<C�6 �  A<-���% 	 M . .6� 6�	 §, ��  � ��C� ,   !p  

�+ \R�$ (� (�
backend * $ p��C� �,  !p  OS-level  �p6��Q� �pN% j�user ID jPostgreSQL
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      B ��% !. !��
�� j	�A� �L*C � ,A<���% . � ��$  6 *	 b�  � � 	�. §� * �$ �+ (�$  �� j(� (�
    �� (�qCp�� ��S

�$	� �	 �� � b.

*$V���@�   � 	 (AK a�:� $ 	 �t�8 D�8 	 �PL/Perl�� �L�� ,    	�p� �p�� bpS�� * A<K� 

A��V BY�* �.	�/� �@L ��A<�Y9U !L�%:

• B ��%PL/Perl�� ,A<���%sC�� � ��$AS$���R��E �	 �
, A<<. )�$ ��� �@��$�@��*	��  , 	 l��Perl

�,A<K�  .(6�	 �t�8 D�8 	,��  �mC� bCK�[V ���CK� !  �@L �@�� ��6������� �	�A� �L* .

•PL/Perl�� �	 ,��  ���%��% B ��% bCK�� $�. (�qC�� �
.

•DBD::PgSPI * $- �Y ���@C��  ! �/� $ 	 A��%$ 	�A��C�� BPostgreSQLB�L A��V .

-$-$4/� ;�
%��� PL/Python

PL/Python  	 �� � *$!��   ��S�� ���  B ��% bCK��PostgreSQL!����  �� � !  ��$�,Python �	 

�,A6.

   �L�� !#��PL/Python        ���<U !  �@<% �t�8 D�8 	 $    p� \p�U �p�CU� \p �Y �� � P,��� p$ �A

��C�,  �E !  $ � \�   * gC�$  -N� B �<� �
, � � ��� bS��� . * ! $  (�PL/Python  N� �� � ��L� M ,p$

  *AN�Python  � (�qC�� ,  � !. jA<.$    *AN� D��U� >�� �R b$   ��     ���pR��E �� (�qCp�� 	 �C/,

open �E $ � \,    �@�*)�� !  MsE * �V,$   �� $ � P� * ��$   � *	* (��L� (�,A6 .� p$� b�   D�p8 	 �p�

� 	��� \��K �t�8$� �,AK� :

array  jbisect  jbinascii  jcalendar  jcmath  jcodecs  jerrno  jmarshal  jmath  jmd5  jmpz  j

operator  jpcre  jpickle  jrandom  jre  jregex  jsre  jsha  jstring  jStringIO  jstruct  jtime  j

whrandom * zlib ..
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4$���� �� >� �!
 ����� ;�EPostgreSQL

4$#  @<�� �1 ���UPostgreSQL

    B�<� A. >��Y     A<� * ��C� 	�@�tab      � 	�. !  *	�	 ���<U !  ,�  .� ��Emacs �@C��Y j� �  p$ �

�E !  �	$ \~/.emacs<. !E�t� �R �A:

;; check for files with a path containing "postgres" or "pgsql"
(setq auto-mode-alist
(cons ’("\\(postgres\\|pgsql\\).*\\.[ch]\\’" . pgsql-c-mode)
auto-mode-alist))
(setq auto-mode-alist
(cons ’("\\(postgres\\|pgsql\\).*\\.cc\\’" . pgsql-c-mode)
auto-mode-alist))
(defun pgsql-c-mode ()
;; sets up formatting for PostgreSQL C code
(interactive)
(c-mode)
(setq-default tab-width 4)
(c-set-style "bsd") ; set c-basic-offset to 4, plus other stuff
(c-set-offset ’case-label ’+) ; tweak case indent to match PG custom
(setq indent-tabs-mode t)) ; make sure we keep tabs when indenting

�� �vi j~/.vimrc$�E �$\�  �� ! �/� $� 	��� \��K A$AK�  �:

set tabstop=4

 *$ D��� �vi:

:set ts=4 

4$* �0Q� ��� !
 ��/!�PostgreSQL

�$   \?E b$A� -. ,    	�CR�� �� -R�,backend  jPostgreSQL  � !��	� ,A6 .   � �A���R �� A� $ b

� ��K o# $(A��
��
� �  !: �	 	 \��. , ����+ * �S-�U $6��R �L * i�+ P��K� A . �Q�� ��

 t�% !.�    �TL �+ * \��. ��          (���6 !  (�qC�� 	�� B ��% * (� 	�CR�� 7�PostgreSQL �  � Q8 	�� g

  �K * (� $   A�   �� o�ddd  � !Nq;  p�      � 	 jApK�  !CpK� ��$    �TL !p  bCR��p+ �� �pQ< p� 	��pR 7��

(�.�$g . � ZA6$      ���U D�C<. �	 !  P�. j\?E b,  �L * $       �p  � �p:� (� ��backend �� j   ��p�� 

	$ �E�$�C� D��	� �% �L * i�+ P$� �,AK� .



١٠٣

4$*$#�� �Q�M� !� >>?

 � 	$   b 	*�� o#�      ����+ \8��� �  (�%�. $           �pC� �Ap�� �p� !  �% �L * i�+ P$  6��pR �� g

�K�.

�.h��%	�,�h �� $ �$. !����  P� 	�� 	*�� �  PostgreSQL	��Y�  � ,�V .�$� 	�. !����  b�

�L * i�+,$�C� * (��� D��	� 	*�� !  �	 $	 �� �� �	 �$�E��,���$A.

�.L * i�+ j��	�+ !-8�� 	���h �� (AK D��	� $� 	�. !����  ��) *��$V G�(A��3 ( �H� ��

C�	,�N� �I�	�  7�	�C� ,� , * �V$�L * i�+ �R	 P=� $� �Q,�K .

'.������  gC�$�,O�L * i�+ �R	 �  	 * !CE�V �	 ��	�+ !-8�� M��% (AK !CR�� � b

���Y�R� b�� ����%�. 	 (AK (��� �QC�L gC�,�Y �% A<. �L * i�+ �R	 �  �	 l�� ���

A�% * A<. D��U�$� !�A  	 �L�� 79$���Y b�� ��L� �	 b,���$A .$� � 	�. P�����  gC�$�, 	 

 �sN% * �	$� �6A,AK� .

    !. ���� �6$       Z9R �  �L * i�+ P$  P$   � j�K !CR�� A� ����  gC�$�,   �L * i�+ �  	�� 

     	��% �  � �:� �	 � 	�. ����R	$    	 �L�� `$   �h !  * A$s,  �+ D*�AL !  !.  p$ p��C� !,  !CpK� 

����  �AQ� jAK� $�,� ,A<..

0.!���� ���/@ �!<�L * i�+ �R	 j��������  $�, �	 (AK  * !CE�V$ Pqueryplan� ,��� !. 

*	* ���<U ! �(A<<.��L� ]�  A6��R  .

 � 	$   ���% �AC � ���Y b, �� ��6�� <S�� ,    C� !p  !. � pQ        p� gCpR �pH� 	�p� !,  � jA��pK$  �pQ

�,A��V .�� �      ��� 	��Y �V� D��� $ � P$   *	 �  �L�� G.A<�$  �	�  j���%	� P,   �p+ * $o�   j�pK 

.١ http://jakarta.apache.org/ant/index.html

1 client
2 syntax
3 query tree
4 rewrite system
5 executor
6 Scan
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  ��  (�	 *� �	�  ,   �K� A6��R �L*  .$  �	�  ��S�� P,   �p+ * $ %�% o� p�,     ��pS�� * $      	�p. !p  �p


 � bCE�V$��� G.A< .T6 Gr�$��L� !<��#% l�A. �6 �� (� b,K�� * �����C�. !. $T6 b$  !p<

� ��#C�� 	� �	,�K.

2.C/V��  7	�; !  �	 \8��� (A<<.��L�,� �� � ��plan treeh ,� , !����  !  !L�% �  �	 �@-+�% * A<.

�� $ �,� ,���$A .8 	 (A<<.��L���+ b$� �� 7�h��%	� o�R� gC��(������ (�qC�� , jA<.

>%�����$+ * �@�Q�� �	 �6A��� l�,��K jA6$�	�  �	 l�� M,�@-+�% �R� 	 * (�. � �	 !h� �� 

�� ,A���V.

���% �� !��� 	,�TL �  �	 ��  	 (AK �.� 	��� �  7��t�% �C/�6��R ���C@  �	 �% � g� �� 

-R� D�C<., *  (� 	�CR��PostgreSQL!��	� 6 �g.

4$*$*�3>�)� �7�h�<�� ��D

��L��PostgreSQL  s8 	 �    DA� �� �s»�C/��/	�[
C�AR « � (�qC��,A<. . � 	$   DA� b p$ P

 �C/� !�*�+�3Y !. 	� �L* �#/� � !  �s$	�[
C�AR !�*�+ PI� \?C� ,�K . �� !. �Q�� ��

   �#  7��?%� �A�% ���   	�A� f9h� �R $ �  jg$   �� A$  AK	� !�*�+ P=  � (�qC�� ,<.�      ��p�� 	 !p. g

�	�    �p6 �A   	��pY�  �p���R	�    j��p�%	�  p$     ��% 	�[p
C�AR !p�*�+ P p�  Ap<. A .� p$     jApK	� !p�*�+ b

postmaster ��� � � (A,     7	�+ !  * �KTCP/IP     ��p  (ApK �#/� �        ��pV j(A��pK 	�* 7�ph��%	� 

�,A6 .    !. ���� �6$      j�K �#/� ���%	� ����R	 Ppostmaster$  AL 	�[
C�AR G�*�+ P$ A

   l�� ! postgres ��% � � A,.A< .!�*�+�6�postgres  �h �� $    .��CK� !HE�8 * �6	�E��� �,   �  $ ApS$ �


  � 	��Y�  ���%	�,   ���L �� �% A<<.� (� ���    ��C� 7A� l��% 	 ,    �h� (� !p  �     �pK \p;�8 ��p< .

.١ http://jakarta.apache.org/ant/index.html

1 client process
2 server process
3 master process
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 \SppK\ref{connection}pp  \pp���% � AppK	� !pp�*�+ bpostmaster 	�[pp
C�AR !pp�*�+ postgres * 

!���� � 	�.��C/� ��	 � ��/� ,A6.

�C/� !�*�+��,l�� A���%�@� 	�TE�,$3psql) �6�L * i�+ 	�(	*�N� ��I ($!����  �6 �� �.�

     !��# �C. �� !. � 	�.libpg  � (�qC�� ,AK�  A<. .K�  !CK� !L�%� !p����  !. A �p6� � 	�p. �  �� !p. 

ecpg� (�qC�� ,� A<<.�� T$� 	�. !  �	 !��# �C. b,V�A��.

 	��Y�  � �   �C/� !�*�+ ���%	� � � ,  A���%$          !p  �	 �pL * i�p+ Pbackend)  	�[p
C�AR (  D�p�	�

���$A .  �L * i�+�  � (�qC�� �	 	�SK� * �t�* bC� j(AK D��	� ,6 �A<.�  p�	�+ \p�U §,  ��p� 	 

frontend) �C/�� ( �� l�Q��,�K .      � i	�+ �	 �L * i�+ 	�[
C�AR,��� p$  jA p$       ��pL� \p �Y a�ph P

�$�Q � ,      �@-+�% * (�. ��L� �	 a�h jA<.�      �Cp/� !p  �	 !h� �� �  �h ��  p$�       D�p�	� j�pL�� ��p�%	� 

�,A<..

4$*$-! ��� �08!�

S/% ���Y * �� ��	�+ !-8������ (AK \:

•��% ��	�+$ ` 	 (AKgram.y * scan.l�6	�T � �� !. �$��� GSyacc * lex(�qC�� � ,A<..

•A�% !�*�+$ !. D�sC�� * \m%��A�%* �$��  l�� 79��s% $�6	�CR�� ��(� �� ��	�+ M��% !. 

�� ,� l�Q�� �	 �V,A6.

+�  � �� o$ 
��
� b, � $  �Q$    i	�p+ �pR	 P=  pt�% �     ��p  �ApK (� ��     �p6	�T � �� �� l�pQ�� �

   (AK !CR�<Klex   * yacc$���  � (�qC�� GS,�K . �E 	$  \scan.l jlexer��% $    D�~p�� !p. (ApK `

%��� !��<K b  -. 7�m� j�6�A�SQL  � * � ��� (� .�� �  �m� �6  -. �A�$ !��<K ��� + !. �� �A,  j�pK

$� b.�% P$� (� ��	�+ !  * �Q,�K.

.١ http://jakarta.apache.org/ant/index.html

1 frontend
2 interactive
3 parse tree
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   	 ��	�+�E$  \gram.y ��% $ �V `$   !U��Q� \��K * (A��  ���Y �� �   ���U� * ����V b,     	 !p. ��� 

 ��L� �����   � ��L� 7�	�C� ,A��K . � A.$ ��U� b  D)  s8 	 !.�  �s    ��p � ! C  �p��  ( ��p �   bCR�p� 

A�	� � 	�. i	�+ �R	.

�E$  \scan.l  �E !  $   B�<� \C A�% $      !����  �� * (AK \lex  � (�qC�� ,   * A<.gram.y     �� (�qCp�� �  

yacc   !  gram.c A�% $  ��� (AK \ .   � l�Q�� �� G+$ A�% b$  j79$ �r��. P$  �-C ����� , � ,  ��p  A���%�

�	�+ bCR���K !CE�V 	�. !  �.

!L�% :A�%$ �r��. j79$  B�L * �@-	*��    �p  * 	�p.�R 7	�p; !  ����� j��  	 (AK �.� 7�U9h� 

 �� (�qC��makefiles B�<� 	 �L�� PostgreSQLl�Q�� � ,V�A��.

t�%�  ��TL�   7��  �C/yacc  ���Y * �     	 �L�� ����V bgram.y � �:� �� �%��E $� ��C. b, ApK�  .

   � B �<� * �@ �C.$��     �  !: �	 	 lex   * yacc   Ap�	� �L*  . p+�           	 �pL�� �p���V !p���:� !pS�� �� o

gram.y   <. ���� �	 �  �  ��� l�� Ayacc�<K� ,$K�  !CK� �� 	 jA�� �$6��#� !L�C� 7	�; b�  ApK A

%�Y�q%� !� !.,� ±	 �Q�� 	 ,A6.

(�qC�� 	�� (� 	�CR�� �C@  �	 	�H<� !  	 PostgreSQL��  � ����+ $ 	 �L * i�+ P

�$ ���� �,(	*� �$g .� D���$�L * i�+ \��K �� (�p� ��   �@C�p�Y 	 !p. �p�� � Ap�  ��  p� T �� ��

 6��R (�qC��� �. g . � 	$    � �   �E D��� b$        �+ 	 (ApK (� D*�AL !. ��� b$   (�p
  (�Supplier

9�Y��% $��� (AK `.

 D������ :$ Pselect(��

select s.sname, se.pno
from supplier s, sells se
where s.sno > 2 and s.sno = se.sno;
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  \SK\ref{parsetree}$      ���Y M��% (AK !CR�� i	�+ �R	 P�        	 (ApK (� D��U� * ����V b

gram.y  ��  �	 �   �L * i�+ �   D��� ���  � ��/� ,  A6)  \��U �R	 �*A 3 ��  �   �9. where  	 !. 

  \SK\ref{where_clause}     � j��� (AK (� ��/� $ �eE ��� E�. , ��  � ��� $      (� 	�CR�p� * �6 o

 	$	�A� �L* \SK P .(

�%�� $   	 (�V b (�V �R	SelectStmt���  .�� �-RA� �6 , �9. 	 !. from  �pL * i�p+ �

SQL  � �6�£ ,  j�K$   (�V PRangeVar   !. alias ��� � * (AK (A$(	�K� P (�V !  �VRelExpr l�� �  

relation � $ � �Q,�V . ��p�%,  (�pV  �p6�RangeVar  � 	 � Cp�,  E !p  !p. �  Ap-fromClause  (�pV 

SelectStmt+ �� ���,�V B�L j�K$(AA��.

�� �      � 	 (AK �6�£ \RA� �6 �  ��select    �pL * i�+ �SQL p$    (�pV PResTarget    �p   p$ P

(	�K�    (�V !  �VAttr  � !CR�� ,�K. ���% , (�V �6�ResTarget  � 	 �C�,    E !p  !. �   Ap-targetList

 (�VSelectStmt�V B�L j��� \;* $(AA��.

  \SK\ref{where_clause}        ��p  \��U �R	 	 (AK (� ��/� �    �9p. where     �pL * i�p+ �

SQL      D��� 	 (AK (� ���     E !p  !. (AK !CR�� �  Ap-qual  (�pV SelectStmt   �p�� (ApK \p?C�  .

�� �%$    ��� j\��U �R	 (�V b$   (�V (A<A_Expr     \p�U * AND  p� , ApK�  .� p$   �	� (�pV b�   i�	 * 

/��L�  �@��� !  b�lexpr   * rexpr � ,    � * !  !. AK� $   � (	�K� �R	 �,A<<. .$S,  � �� $   !  �@CR	 �

lexpr  * (�  \?C� � ��K �
��s.sno > 2� * ��� $ �R	 �$ !  \?C� j�
rexpr  * � �
��s.sno 

= se.sno� ,AK� .

A�% !�*�+$CR	 D�sC�� * \,*	* ���<U !  �	 �K (A���V�  ��	�+ M��% ��� 	��Y !. � !CE�V 

C/V��  7	�; !  *,+ �	 �� ���$� o,A<. . (�V !"��<�SelectStmt+ � !  j�K �A$ (�V PQuery * 

.١ http://jakarta.apache.org/ant/index.html

1 operator tree
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�%�� $     AL (� 	�CR�� 	 (�V b$ A�% A$ � \,�V .   \SpK\ref{transformed}    m% (� 	�CR�p�  p�� �

$� ��/� �	 !CE�,A6.

 D�8$�	�  P,� 7	�; ,V�� �K �#/� �% �$�@��� ��relation �9. 	 FROM� !  � gC�

 (AK (A����<K  A��$ !� � .�� �    l�� �6 relation    � ����%�. 	 !. �   jA��L�� gC�$   (�V PRTE   \��pK 

 l��relation l�� jalias * relation id� $� �Q,�V .� ��$ A�  !  �Q<relation id  ��p  �p6�   !p  f�pL	 

relation�6�        � (�qC�� �L * i�+ 	 (AK (� ,A��K .���%, (�V  �p6�RTE  � 	 �   �@-RAp� �p��

  D*ALrange   E !  !. �  A-rtable   (�V Query      Bp�L j�p�� \p?C� 	*��  (ApK  Ap�� .   !p"��<� p$   l�p� P

relation     ��  �L * i�+ 	 � � �   jAK�  !CR�<K�� gC�$ p� ±	 �:R P,   i�p+ ����p+ * Ap6  �pL * 

� `Y�C�,�V.

 �	�  Gr�, � ,  � !. �K$        	 (ApK (�qC�� 7�q; l�� � !p: �	 �p6�         �pL * i�p+ 	 (ApK (� 

   A<C�6 �L��$ !� � .�� �  Cq; �6 ,  + !. � � �A,  j�K$   (�V PTLE (���6 !  $ (	�pK� P    (�pV !p  �pV

Resdom)  ��C� l�� !.�,AK�  ( *$(	�K� P (�V !  �VVAR� $� �Q,�V .

4$*$4 �3>U l�	� ]PostgreSQL

PostgreSQL  � �� �gC� ���Y � A<�%	AY b�  �% �@L �� * b$V���@�  $    ���	�*	 !  7���@ � * �6A,

$C/+ jA����,� ,A<. . ��;������Y gC�� bPostgreSQL* + �(�����) � 	�. (	�:

•$�� �S-�U PN:� ����+ ,s�U 7	�; !  (A<<.��L� 	 * (�. (�qC�� �@-+�% , \�U 

�,���$A .��C� !. ���� �6 	 AU��Y gC�� �, !  $ jAK�  �H� 	�� �E !  �?N<� \+�% P

���R��E,� ,�V$A .�$+ b�(����� D�� 	 �cc2��  �AK (A.

•+�(������ l* �<S% jAU��Y gC��S,����  !. ��� $�,�L * i�+ AQ�3��� �� (A,�K .

������  gC�$�,�*)�� ,  !. ��� �@  * ��	�+ !-8�� b�!<��� (AK BY�* ��� .�$ �*	 b

.١ http://jakarta.apache.org/ant/index.html

1 query rewriting
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��� (�qC�� D�8 	 ��<"�6.

�� �       �h� * �N� 	�C� �� f9h� >�. �  �Y �� ��<���  � 	 b�  gC�PostgreSQL  ��<6�	 !  j�  � 	�. 

PostgreSQL!�L��� ��� �$A.

4$*$5
����%� 

£*� @  !q�!< � ���$  �Q$  ��L� a�h P,$ @  � ��� !< .@ �!<���% �AC � ���,�@6�	 ��+ bS�� $ * o

+� !: �	 A���6�        .�% �	 �L * i�+ 	 (AK �6�£ �� >,A<. .�� !�6��6����% � !  (AK A$C� P�  !pQ

�,£* * A<�	�@  !q�!<T6 	*��  ���$�� �6 !<�+ * ��T6 g. ��. �A$!<�%$� �@�� b,AK�  .

@ �!<� f���� i��� �  ���$�@�.A<���% $*	 (AK `�!: �	 �6��?% j�L * i�+ 	 (AK �6�£ � g

�,V�   �@8�h !� !. �,$ �  $ � A$ A��V �Q .�6�  � D��C8� !/$ + �Q���$%�% o��,  �	� �pL* !: �	 

�� �< $ (	���6 b$+ �� MsE !. a�h P���$%�% o��,� (�qC�� , jA<.�$� �Q,�V.

�@8�h l��% !S�� �� A� �-�U * bS�� ,�+ �@L $!: �	 o�6�+ A8�* ��@8�h jA�AK �A,$��  �

+� !: �	 A�� � �6$ � �Q,�V .@ �!<  ����	� , + ��6A���   �     !p: �	 * �p6 b��       ��pK 	 !p. where

� ���� �	 A<K�  g6 �£�<C�,���$ A)�� � *ApN� �6 $  ! �p/� �where rel1.attr1=rel2.attr2 �pL* 

AK�  !CK�.(

+ !���� A<%	��U bS�� A��:

•+��%	�% 	��S% A��3 : ���	 ��� !: �	$��  	��S�+ \+�% �6 � �� ��� !: �	 	 (AK �A

�+$� o,�K .+�(������ $�  ��� (�� ��6�	 b��Y* 	�V���� �.

•+�>%�� �  A������l��� I :+�+ f*�K �� o� �	 �6 jA��+ 7�q; 	 !:�R� A���� (�,�V .

+ 	 (AK >%�� 7�q; �  !: �	 * Gr�� �  A��$AS$� l��� �
,A��K .�$+ �*	 b� �C@  A��

.١ http://jakarta.apache.org/ant/index.html

1 nested iteration join
2 merge sort join
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� ���$ �@<% !: �	 �6 ��$�+ 	��S$� o,�K.

•+�g6	 A��3 :*	 �  >%���� 7	�; !  ���	 ��� !: �	 �AC ��+ 7�q; �H<% A���� g,�K .

+ �� ��� !: �	 Gr��$�@K�	� * (AK o�-. ���<U !  \+�% �6 >��<� � Ahash��  �

�%��� j���	 ��� !: �	 	 �@-+�% ��S� b$� �Q,A��K.

4$*$6����1!?

@  M��% (AK (A���V�  a�h (A<<.��L��!<�%��  ����+ !  f*�K * !CE�V �	 ���$� (�V b,A<. .

 D��� 	�%��  ��$ (�V j(�V bMerge-Join� ,AK� .

+�      �  \+�% * l��� �6 �� o$ .�* A/, A��K  .�� �< $      ����p+ �@L j(A<<.��L� bsubplan    !p  j�p6

 C/V��  7	�;,   ���R��E �	 �R , � ,   Ap<.)� p$      �p  \p�U bsubplan + �       !p  (ApK �p��lefttree   ��p�� 

�,�K .( ��  (�V,$ AL $  A) ��  (�V,$subplan  �� ���  ($   (�V PSeqScan     �AQ� * ��� +� o

     j�K ����+ (�V �R !S�� ��$�  \+�% P$/.�* A,�K  . (A<<.��L�$ 	��S$��  �	 �R �
� ����+ 

subplan+ � !  (AK ���lefttree (�V SeqScanC/V��  7	�; !  j,���R��E ,� ,A<..

  AL (�V D�8$ (�V jASort� ,AK�  . (�V ����+ !. ���� �6Sort�  p�  -+�p% !p  ��,  jApK�  !CpK� 

   C/V��  7	�; !  (A<<.��L�, ���R��E , � ,�K .   ��K �  \+�% �V�$        (Ap���V�  jAp<. �ps �:� �L�� M

�,  � 	 ��K� � �$   A�  \+�% 7	�; b� �	�  , � ,  ���� �% �V�  !S$     + >p��<� \p+�% P p�  �pK �A . 	

%	�;,-+�% !. ,��K �  � �:� $ M$ 	�As� j�/� �E�NULL��  ,�V.

4$-�  ���E>����1l�	

�@V���%�.�� ���S� gC�,� !. ��� �A� gC�$�$�+ �$!: �	 (� (�
����K j�� � j(�%�U9h�,

     <"�6 * �@��C� * �@�*AL (	� 	�  6A����� 7�U9h� b, -R� ,  R� �� 	 �	 �� (�,��� p$A . �p@V���%�.�

���C�,PostgreSQL � D*AL 7	�; !  ����� ,A<K�  .  p� ��pK,���% p� A p$ �	 D*ApL P  * Z[p8 

.١ http://jakarta.apache.org/ant/index.html

1 hash join
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 � �AQ�$ ��� �Q�$ ��C� jA, !E�t�  <. �   * A$  AL 7�U9h� �$    ���	�*	 !  * 	�* A, <. �A .   D���� 	�h ! 

�$ m% �Q�� C� 7��,   � ����%�. 	 �  � bS�� gC�� ��  j��� � $   ��� b  7�	�C�SQL *  p$(���   �pL* 

	�.

 � �@V���%�. �C/� � �   � l�
<6 	 gC�$  �+ �pQ$  AL (� (�p
 p$ �� jA p$�+ P$   pr. �pY�� (� (�p
,

�,A��K .�. �A�%,E �H� �� �@V���%�. �� �T$S,  j��+ !�6 b$(� (�
� !CK�[V ���CK� !  �6,A��K.

 D*AL'-� :�@V���%�.�� �gC�
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t�% !��� 	�  7�N��C/� �6 (	� 	 $��� (A�� P.

4$-$#pg_aggregate

pg_aggregateh� %�U9,��L B ��% �  !: �	 	,R� �� (�,A<. .$��L B �% P,� �% j, !. ��� 

*	 � �!U��Q� ���s� �� $� \�U �, A<.)* ! $ (�$��K �  !. �:� �6 �� ��C� P$ �L * i�+ M

	� �s �:� ( *$-. �� A8�* 	�As� P�� !$�s� b$��  �,A���V .�$ b �� A<%	��U B ��%sum jcount * 

max.B ��% ��L ,AL $ �  A 	�C�CREATE AGGREGATE(���6 � ,A<K� .

 D*AL'-� :�@��C��pg_aggregate
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4$-$*pg_am

pg_am %�U9h� , �@K*	 (	� 	� ��C� , � $  R� �	 �@�.A<� � (�,A<. .�� �    p��C� �*	 �6 ,

� ! $ G.A<$� M��% !. 	� �L* �:� P�C/+ gC�����,� ,�K.
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 D*AL'-� :�@��C��pg_am
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4$-$-pg_amop

pg_amop %�U9h� , (	� 	  �6�
-�U � �.�K [+$   �6�
-�U i9. �  ��  C� �*	 � �, � $  jG.Ap<

R��� (�,A<. .�� � �
-�U �6 $ �eU !. 	� �L* �:� P$� �
-�U i9. P,AK� .

 D*AL'-' :C��@���pg_amop

4$-$4pg_amproc

pg_amproc %�U9h� , (	� 	  *	 $!�6� C/+ � �.�K ���[+$    C� �*	 (���6 !  �� �,�@�9. !  �

 � �
-�U$  R� �	 G.A<� � (�,A<. .�� �  *	 �6 $ C/+ !�     j�p
-�U i9. !  !C� �* ��� p$   �pL* �:p� P

	�.
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4$-$5pg_attrdef

 � 	$  �s� ����%�. b$ + ��o �E  R� �@��C� �  p� (�, �pV .   -p;� 7�pU9h�,      	 �@��Cp� (	�p 	 

pg_attribute R� � � (�,�V . �@��C� �@<%,$    � l�
<6 	 !. $  ��  D*AL �Q$    p+ 	�Aps� ��/�o   �pE

�%��� 	 j��� (AK b$ �Q<$� (A,A��K.

4$-$6pg_attribute

pg_attribute %�U9h� ,   (	� 	 �@��C��   � !
� D*AL ,	� .�� �        	 �pL�� D*�AL �� ��C� �6 

�+$ j(� (�
$ P 	 �:�pg_attribute�L* �K� A6��R .
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4$-$Lpg_cast

pg_cast�@K*	 * (�	 �A�% $ f���� \R� �	 (��� (�,���$A.
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4$-$`pg_class

   � �6 * D*�AL�  T$�
�  �@��C� !. ,$    * 	� $ �h !  �$s,�� D*AL ! �/� � ����%�. �	 �,A<. .

�$%�% j�@�.A<� j�@�$R�  * �6A,!: �	 �� �6� ��R $�@���� j�
,$� �� $!C� bA��.
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4$-$epg_constraint

� 	$ ����%�. b�� Y gCp� p� �CHECK jPRIMARY KEY jUNIQUE * FOREIGN KEY

*	�R� �@�*AL �� (�,�K.

!CS� :Y�6 ��§[+�� 	�As�$��%�. 	  ����pg_attribute(	*� � ,A��K.
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4$-$#fpg_conversion

� 	$A�% 7�U9h� ����%�. b$	�[VT�	 79�R� �� (�,�K.

4$-$##pg_database

�$  %�U9h� ����%�. b,   (	� 	 �+$  (� (�p
 �p6�   R� �pL��  p�  p� (�, Ap<. .�+$       	�Cp� �p  (� (�p


CREATE DATABASE� $� �Q, �pK . ��p �	 �TL � p�  7��  �p�<6�	 �Cp/�Adminstrator �	 

��� !���:��$A.

    Z9R � � �@V���%�. �C/� � �  jgC�pg_database   ��+ b$(� (�
�6�$!K�R P3   ���CpK� !p  

� !CK�[V,�K.

.١ http://jakarta.apache.org/ant/index.html

1 cluster
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4$-$#*pg_depend

  D*ALpg_depend 
C� �* , !: �	 ��   � K� b��� �+ $    � ¥q8 �	 (� (�
, Ap<. .� p$  7�pU9h� b 	

��L� l�
<6�	�C� �  Ap<��� DROP  p� Pp�. j,   �p� �p% Ap<.$    Mp��% !Cp� �* 7�pU9h� �DROP 

CASCADEpp<"�6 * A��ppK Z[pp8 � �h �� !Cpp� �* 7�ppU9h� !Cpp���R�� Z[pp8 �� bpp$ �DROP 

RESTRICTV�-L ���� ,A<..
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4$-$#-pg_description

 � 	$  � D*AL b, t�% ���%�  �q% * 7�N��6�,$   CR� 7	�; !   p�	�� ��p �    pK �p6 � �+ ª$   (� (�p


��%$��� `.
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4$-$#4pg_group

 � 	$   ��% �@6*�V ����%�. b$ � `,   * A��K%�U9h�,   � ��/� !. ,  � 	�. !� A<6�   6*�V !� !  ,

R� �� 	 j	� �-�%�� (�,�V .� �	 (*�V,  	�Cp� �� (�qC�� �  ���%CREATE GROUP� $  �pQ

�..

�$� ����%�. b�  T��% b�+ l�$(� (�
�6�$� !CK�[V ���CK� !  !K�R P,�K.

4$-$#5pg_index

�$   R�  \��K ����%�. b,     � (	�p 	 7�U9h� �� $   p� �@p�.A<,�  ApK . Y�p ,     	 7�pU9h� pg_class

�,A<K� .
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4$-$#6pg_inherits

�$%�U9h� ����%�. b,Ck�	* >%��� !-�-� (	� 	 ,� ��k D*AL ,���$A.

4$-$#Lpg_language

pg_language �@:��* � ���R��E ,$ �@�� � �  ��  �	 �      B �p% bCpK��  p$ *	 � p$ R� ! p�   R� (ApK (� p� (�

�,A<..
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4$-$#`pg_largeobject

�� � R� �    	 7�U9h� (�"K���	T  �3 "� (�qC��,�K .$K P� �	T  ª M��% p$ POID��  !p. 

      � (� �� !  �R�� ���� 	, !CR�<K j�K � ,�V.  K �6 �     �Ap�% !p  �	T  ª�    !p�:Y  p$   !Nqp; �

 � !C�SK,   (��A�� !  �% �K��   R� !. �K P��.� �6�:� 7	�; !  �� (�,$ 	 pg_largeobject!  

C8�	,[+ 7	�; $�.

.١ http://jakarta.apache.org/ant/index.html

1 large objects
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4$-$#epg_listener

C/+����, 7�	�C� LISTEN * NOTIFY M��% pg_listener7	�; � ,V��.

4$-$*fpg_namespace

namespace 	�CR�� � ��;� ,  K 	 ���SQL92 ���  .  �6namespace p� ,  p�S-. Ap���%���, �� 

 * f���� j7�h��%	� ...6 �*A  jAK�  !CK��§	�V����� !��V��@�� l�� 	 .
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4$-$*#pg_opclass

�@K*	� C� � �, � $     ��% �	 �6�
-�U i9. !  G.A<$ � `,A<. .     �p<�� �p
-�U i9. �6,$  ��p  �

��@��C�� $ G.A<$* (� f�� P$� * (�� T$C� �*	 P� �,� !  $��% ��R G.A<$� `,A<..

4$-$**pg_operator

�� � � (	�p 	 \��. 7�U9h� >�.  p$ b   	�Cp� ����p%�.CREATE OPERATOR �p�<6�	 * �

!���� ��$��� !���:� �	 ����$A.



١٣٤
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4$-$*-pg_proc

%�U9h�,      * B ��% (	� 	 �	 $�*	$! R� �6� � (�,A<. .�� �    f9h� � t�% �C/�    	�C� !  �� �� 7�N

CREATE FUNCTION��<6�	 * �����  !��$��� !���:� �	 ����$A.
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4$-$*4pg_rewrite

�$� ����%�. b����Y gC������  b$�, * �@�*AL $R� �	 �6A�� (�,A<..

4$-$*5pg_shadow

   ,%�U9h� \��K ����%�n b$�     ��� (� (�
$�+ ��� 	�n (	� 	  .         !p�-n \��pK D*AL b$� !n �Q�� ��

��� !-~�� b��6 T�� �	�[
��� b$� �-U * AK�  �A���R \ �Y l��U ���  A$��� j��� ��E� 	��U.
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4$-$*6pg_statistic

,� (��R� �	 (� (�
$�+ 7�$�CN� (	� 	 �	��� 7�U9h� ����%�n b$�A$��� .�C� �6 ���  D*AL �

  \RA� ¦$ jAK�  (AK \�-N% * T����� !n3 	  	� �pL* �� .pg_statistic     \p �Y l�p�U ���p  Ap$��� 

             A<K�  g@� * i��8 ��� b¡�� �@�*AL 7�$�CN� (	� 	 �	��� 7�U9h� ��$� jAK�  �A���R .  	 9��

���6� !-~�� b$� ��s8 ��C� ��T�� b$�C�n * b$�C/�  �  !: �	,� �A�+ A<n.

.١ http://jakarta.apache.org/ant/index.html

1 entry
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4$-$*Lpg_trigger

� 	$�% ����%�. b$�6�
� R� D*�ApL  p� p� (�, A��pK . ��p �   f9ph� �   	�Cp� �Cp/CREATE 

TRIGGER�V !���:� .
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4$-$*`pg_type

,� �	�A@
� (� f���� (	� 	 ,%�U9h� ����%�n b$�A<n .
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١٤٤
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4$4��0R�/!� �frontend/backend

PostgreSQL  %*�+ ��  <C�� \S,  + �  �  l�m�� �  	��pY�  �    p  ��p�%	� �  bfrontend    �p6 ) �Cp/�� ( *

backend   �6 )��AR	�TV ( � (�qC��,A<. .�$    *	 �p  \S%*�+ b�TCP/IP  � *  p�  �@C.�p� T�domain

$���GS3� ��L� ,�K .� 	$t�% !  �Q<� !#�� ��,d 	 !. j\S%*�+ PostgreSQL 6.4!#�� * �6�

A� �+ �(�����(AK t�% �	 ��� �6��R ��� g.

$  Pfrontend ��?%� ,  � 	��Y�  	�[
C�AR �  �	 ,!C�  * A<.I f*�K �AC � *,$  p� D�p�	� �	 , Ap<. .

�$    � 	�. l�� \��K !C�  b�  �+ �� $    �t�s% !. ��� (� (�
� 	��Y�  �   	� �	 ���%	�  .   � �� 	�[p
C�AR p$ b

   �E 7�U9h� * !C� $  \pg_hba.conf  �% �@L j��  p�CU� b    p� (�qCp�� 	�,          !p� �pK �#p/� �p% Ap<.

%�U9h�,�  $��  A�frontendD��	� �V .

  Gr�frontend   � 	�� 7�U9h� � ��  ��� �% ��    p� D��	� 	��CU� b,��� p$A .  � 	�[p
C�AR p�  �� Gp+ T

�	� ,    �% 7	�; 	 �@#��+ �$  + �@�� A� sE�� l�m�����     ��p  �	 f*�K ��  T�     p� D�p�	� �� ,  	 * Ap<.

C���� 7	�;sE�� lAU j��  ���� l9U� *� !  �	 �,���$A.

  �
#��+ 	�H<� ! ,$        �Cp/� Ap<� !p  �k�p� �     ��� !p  	�[p
C�AR j�    �Cp/� �p6 � p$   Gp�*�+ P

»backend «��%�A � ,A<. . + 	�(�����   j�L�� $   AL A���E G�*�+ P$     	��pY�  �� G+ !-;�E9  A�

� ���%	�$� �Q,�V.

   l��% �    	�. �AKfrontend %	� j �  ���$    j�K B:Y Afrontend ��  � � $  !C�  ��� b    D��	� �	 >��<� 

��  	�HC�� �*A  ���%	� * (�.�	 $�+ 	�[
C�AR �� ���L �E�$� ��,$A �.

 � 	$  �t* i��� �  \S%*�+ b��L f�� 	�@� j���%	� ���8 * �$+ ���	� l�$g :  j�pL * i�+ jf*�K

���R��E,   !�%�R * B �%  .    �L * i�+ !R�� 	  jfrontend$ + P�    ��  �L * i�+ l�m�backend   D�p�	� 

�,A<. .backend        i�+ 	 �L�� 7�	�C� !CK	 !  !L�% �      j�L * $  P$   + Ap<� � p�     D�p�	� �p��+ l�

.١ http://jakarta.apache.org/ant/index.html

1 Unix domain sockets
2 packet
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�,   * A<.  (�R�� $ + P�   ���+ l�ReadyForQuery � ,AC��E .ReadyForQuery   !  frontend  f9h� 

�,  � !. A6,  A���%$   �L * i�+ P� AL $  A  (�C��E$  �$   ���R��E �	 B �% P,  Ap<.  .   ���pR��E !pR��,

 � B �%�    Mp��% Tfrontend       D�p�	� �p  *  p$ + P�   l�pmFunctionCall  ��p  �backend    p� ��p�� , �pV .

backend � �           �p  �	 >��<� ���+ ����R	 !  !L�% �  T p$  P p$   + Ap<� ��   ��p  l�pm�frontend   D�p�	� 

�,	� .<"�6�      ��C��E �  \�Y ! �/� b$P+ � l�ReadyForQuery !  frontend� f9h� ,  !p. A6

�, A���%$�L * i�+ P�AL $ (�C��E A$ �$���R��E �	 B �% P,. A<.

  � �  (*9U $  * 7�	�s� j�@<$(��� ��  �     � * 7��.[% * �6	�:R� �         �� Ap�  !. 	� �L* 7�	�C� �m� T

� �L* �@�� �� ±	 ��S�� ���� �6 	 ���%	� f*�K.

�!#��6� R� �  �PostgreSQL    ���%	� !  frontend/backend        �� (�qC�� �  ��. T�	 ��S�� SSL

 � �	,A<6 .�� � �  p$    	�pH<� bfrontend p$ + P�   l�pmSSLRequest   p+ �	 �      D�p�	� f*�pK !Cp�  �� o

�,���$A . ���+ 	 	�[
C�AR$�  P$ \��K (�� �Y$ �N��  �� D��	� �� ,��% !. A<.$ * \$lAU �

��%$ � \$   �pQSSL    �� 	 �	  p� p� ��,	� .     �p� �� �pt�s% 	 7	�p; 	 �p�� bpS���  j	�[p
C�AR 

frontend    ��� B:Y �	 ���%	� $A .  ��% 7	�; 	$  �@sE��% 	�[
C�AR \� �*�  p�  ��p  !�    f*�pK SSL    �� �p  

 � l�Q��,V�� .      � D��	� f*�K !C�  �� �� G+,�V . � ��$ !  �Q<  ���% A�  , (�     	�p; !p  �p6  Tp�	 7

� DA *	 (AK,A��K.

4$5��>�W ���>? / k!� �%�  ����


4$5$# �!
 �� \R2� m>? / k!� �+�E���
 ���%� �

   ���  �6�
-�U !�6 b� !: �	 ��+ j�"�(A�%$@  * ����+ 	 �@�� b� !p< ��p��+ j� Ap��3 p� , ApK�  .

 �@6�	 �A�%� /��L � ��  b�    �6�L * i�+ ���L ,$   + \��K !. �   jA<C�6 A��     �p�� 7	�p; !p ,$   ApK	 

.١ http://jakarta.apache.org/ant/index.html

1 join
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�,A<. . C� 	� ���E !Q�   ���C/��  $@  M��% A�!< �6 	 ��� p$ �@pK*	 �� P�+ �  V 7	�p; Ap�� p� �

)!s-8�6�+ j�%	�% � A��hash+ j����� A��, 	 PostgreSQL.(

+�(����� @  �!<  ���PostgreSQL   �L�� $ �QC�L P� !�K �\��.3  *	 �  � �eE � �6��6�	 �

/��L�   l�Q�� b�,A6 .<S%� @  P� !p< ��p��       ��p  �pL * i�p+ �  Cp/+ ����,   !p����  ��  �p6�  � 	�p. �

�+$�@6�
�(��8 (� �6�U�<?� ��6 A<��� j�L * i�+ (�C�V ,� �Y�� j,AK� .

   + �� !��� 	�(����� 	�
�� $  gC  ��  �	 �k�	*�  @  \S/� �!<����   �L * i�+ � �+ $     !p��	� (� (�p


�,6�g.

4$5$*�>�� �������n�/ o

	�
��$   j�k�	* gC$  @  �*	 P�!<���� .� E�/C,    �h �� !. ��� $ �6�QC�L �� E�?% ,  p�:Y j,=

� \�U,��� p$A . (�	 !pU��Q� �p@-8�  ��p  bpS�� � @  !��p�� � !p< ��p��   ���p<U !p  population of 

individuals�	�  ,� ,A��V .�:% !L	� �$ PindividualN� �  ��* !  o:� !-fitness�% �� �� b

�,�V.

g6�+$!�6�O$  Pindividual  �eE 	 �           !pU��Q� �p  \p;� 	 * �@�*���*�. M��% �QC�L   �� ��

!CK	  ��� ��Cn�	�n ��6$  � (� o,A��K" .�) "    �C��	�p+ ¦p$ 	�Aps� !n ��� l*���*�n ¦$ �� ,/# 

,� �	�[VAn �	 (AK !<�@  (��A<n .,� �@�) �	�[VAn �$ ,$** 7	�; !  A���%integerAK�  .

          	 (AK a�:� ��@#��+ * o��+ !  !L�% � comp.ai.genetic ,�� j      �pK� 	�p@£� !���h�Y ���%

  !nGA ,��         (�	 ���  �-:� * \��n ,E�?% ��QC�L �*	 A���%   AK�  !-~�� ¦$ \8 .  BpY�* 	GA

 ,� \�U ,���C8� ��6A<$��E �$�h ��!Q�C� a�t* !  !Q�C� ��� jA<n�� ,E�p?% ���    ��pR �C�p�� * 

���.

.١ http://jakarta.apache.org/ant/index.html

1 near-exhaustive search
2 genetic algorithm (GA)
3 determined
4 coordinates
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4$5$->? / k!� �%�  ����
���>�W 1(GEQO) �� PostgreSQL

��  D*)GEQO ��  �   @  !���� \8 �!<����       (	* (A<pK*�E !��p�� ! �/� �L * i�+   �pV(TSP)

 � \�U,���$A .�@6�	�      !CK	 !  �L * i�+ bS�� �6�integer(AK T�	 A�� .��/� !CK	 �6 (A<6$ P

+� �� A��$A�  !  �L * i�+ ���%	� P�� ,AK� .

.١ http://jakarta.apache.org/ant/index.html

1 Genetic Query Optimization
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       !CK	 �  �L * i�+ �R	"��'���0 "   A  * (AK T�	$ <�� b,     p�*� !p. ��� � + b�     �p  Ap��0   * � j

 Gr�' A�  * � !. 	� ���%	��,�,',0ID�6�@  	 ���%	� �!< ���PostgreSQLA<C�6 .

�*)���@�GEQO  @  !  �!<      �pL * i�p+ ��p��PostgreSQL    p/+ ��pS�� C����,       * i�p+ �� �	�p. 

�6�L�+ �A����h �� �	 �	T  $�QC�L ��� \��.�� ,A6.

�� �  7�U9h� >�. �	�
�� (	� 	 �C/$�@�C�� �k�	* ,���%�� B �<� !  A$��� f�L	 ��$A:

•��<6�	�Hitch-Hiker3) FAQ��  �2comp.ai.genetic(

•-��S% 7����N�,!����  * �6�� 	�. � * �<6 �@L �� �h8�,= !CK�� jCraig Reynolds

•�@%	�@����;� ,� ��@�C���+ $(�
(�4

•8��h,+ * �(�����@  �!<�L * i�+ ����POSTGRES5

4$6�2� �3�<���3�
% % �0� �

4$6$#!
 �l?!�� 

!���� �6�PostgreSQL) �C/��  	�[
C�AR *  (�, + A<���%��@��m�         !pY9U 	�p� �� � !  �	 �R 

<. 	�; ��K jA<!C���+ !"��<� ��K !�L�% l�m .�$	�A@
� * �Q�+ !U��Q� ���E� P�. !  �@��� !. 

     �R !  �R �� � � ,    � * A<C�6 �<K� ,    ��C�V 	 A<6��RPostgreSQL  @p� �g   � jA<pK�   p� 	� �� .

�� � � $� 	�H<� b����� � ��K !. ��$!����  P��$ pK�  G�A .   pt�% �� l�pQ�� �*	 !p��� 	� (� �

�,�K.

# .3����%����

.١ http://jakarta.apache.org/ant/index.html

1 http://surf.de.uu.net/encore/www/
2 news://comp.ai.genetic
3 http://www.red3d.com/cwr/evolve.html
4 Ramez Elmasri and Shamkant Navathe, Fundamentals of Database Systems, 3rd Edition, Addison-
Wesley, ISBN 0-805-31755-4, August 1999.
5 Zelaine Fong, The design and implementation of the POSTGRES query optimizer2, University of 
California, Berkeley, Computer Science Department. (http://s2k-
ftp.CS.Berkeley.EDU:8000/postgres/papers/UCB-MS-zfong.pdf)
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 � 	$     %*�eY �� � 	 ��K 7	�@� (	� 	 ���Y b,�� ,� ��K$�6	�T � !  �� �� o#  b�l��  	�TE�

��� .-�U �H� ��, !  �@<% ��K $* P$��$� bC� �
/�	� ��$A .��
<6,+ A?Y !. �A< �S� B�<� �R	 

  	� �	 �R$  jA �K b~�:�$  TV !. A$  !<--enable-nls     	�p. !p  �	   p� ,�  p$A .� p$b    p<"�6 �p�� �  ��p  b�

.  !��# �Clibintl    !����  * msgfmt �  $�	�  A,�V  .�� ����� $    �@p/#  j�pR 	�p. \p��. o�  \p �Y 

��L��<. D��� �	 >?� \����	�C� �A.

  	� A?Y !"��<�$  A$  AL !�L�% P$��� ���� �	 A�$ * A$ + ����p%�. l��� A?Y �� 	� �	 l�pm p$  !p  jA

!���� �6�xgettext   * msgmerge  %�% !  j�  + 	 j>�(�����    	�V��p� GNU �  p� 	� �� p$A .   ��p  �Ap� �

>%������   � l�AY� �� ,<.�    ��% �� ��K !"��<� jg p$    !Cp�  Bp�<� B Ap< �   <. (�qCp��  p� � jA p����   !p  

xgettext	�A� $ A)�� �CVS� �� !  ��<"�6 ��K �	� ��$A .(gettext 0.10.36   ��p<"�6 Ap�  !  �<V 

;�%�!� ,��KA.

 ��  ��K�  �TL >�. �   7�� � �C/� 	� ��$   !. A+�(�����gettext  p-N� ,       p� �p  (��p�6 ��p% �A<

�K (	*� .

* .��p��l

+� -;� l�,) -
����, ( !�L�% D��� *+ ����%�. 	 �� (AK�l�m3	�A@
� �� , jA��K$ pS, ��p  �

   !����  �6)<"�6� !����  b�6�  � !C� �* ,  + ����%�. A<���%�m    A�	�[V ���CK� !  �	 l� ( ��  *�    ��p � �6 

A?s� .   �E >��Y f�� *$  ��p  \�   + ����p%�. �    	� �pL* l�pm : p�*�, �E  p$  \»2PO «) ��p �  pK� �   \p �Y �

! �L�L,$( !. j$�E P$ \plain text* �@�L�C� !. ��� ��R �N� * ����V �  $��$� o,A<<. . p�*,

�E$  \»MO= «)�� � K� � K�� ��b(      * \p$�E ¦p$ !n j      \p$�E �� ,p$*PO         l�p
<6 	 * �p�� !ph� �� 

b� ,� (�qC�� !����  ��n ,--����K.

.١ http://jakarta.apache.org/ant/index.html

1 Message catalogs
2 Portable Object
3 Machine Object
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     l��+ ����Cn \$�E A���+.po  �$ * .mo,� AK�  .   ,��p � �p$ * ��� �� (���6 !����  l�� �$ ,-;� l��

   (AK !CR�� �� ���  \$�E !n��� . 9��psql.po)  \$�EPO ���  psql ( �$ *fr.mo)  \$�EMO ��p  �

!����E.(

 \$�E >��YPO	 ��� (AK (� ��/� �Q<$� :

# comment
msgid "original string"
msgstr "translated string"
msgid "more original"
msgstr "another translated"
"string can be broken up like this"
...

msgid �6 (AK ¤��#C�� !����  B�<� �� A��) .����� !C������ ,���U �*	 b$� ��� ����  (.  	�Aps�

 !��*� ��:Rmsgstr��� ,��R !CK	 �  gL�C� M��% * ,� �+ A�q� �� 	�n ��6A��K.

  �Cn�	�n #��/�    �p�� 7�N�pt�% (A<6 .      �� Ap�  !-p;�E9    �Cn�	�pn #   ¦p$whitespace   �6�p£ 

,�   ,� ��/� !n �K       ��� (AK !E�t� gL�C� M��% ��t�% b$� A6 .b�<"�6    !p  7�N�pt�% ,pR�  

,� !E�t� 	�n�R 7	�; �Cn�	�n �� G+ 7	�; b$� 	 !n A��K # §�6whitespace,�� 	��Y ��V.

#. automatic comment
#: filename.c:1023
#, flags, flags

4$6$* q�K�� ���E>����� �����3 / ��D�

  ,� !��
� j��R     l�m�+ ����%�n ¦$ ���%»,��R «   �AC � ��R��       !pn �R �H� 	�� �	�Cn�$� ! 

 !����  \��K         Ap$*�  jAp�<n !�L�% �	 o$�@��m�+ A$	� A?Y !n ��� �� .   \p$�E !p"��<�nls.mk  �pL* 

��� (��� !�L�% ���  !����  b$� jAK�  !CK�.
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  �V�   \$�E ��A�%.po                (� l�pQ�� �	 !�L�% ��6	�n �� ,�n 9�Y ,�n !n ���� \�� 	� �L* 

��� .$�E g�� �  �@-language.po  ,p� �	�[p
���    !pn A��pKlanguage   ,pE�8 * Apn 1ISO 639-1 

     !����E ���  9�� j���@�� �fr.po ���  .            !p�L�% �� � ¦$ ���  �AQ� !n ��� ���� ,-�� !  !"��<�

          g�� �  �@-$�E b$� 7	�; b$� 	 j�K l�Q��language_region.po  ,� �Q$�     !pn �Kregion    * Apn 

�8 ,EISO 3166-1I 9�� j��� �H� 	�� 	�/n pt_BR.po,��s%�+ �� � ���  \$��  	 .

,� ���� !�L�% ���  �	 �9% b��*� ��K �V� ���A�$��� ��L� �	 �$� 	�C� A$�  �AC � jA�<n:

gmake init-po

 b$� \$�E ¦$ 	�C�progname.pot,� ���) ..pot ��@-$�E �� �� T���% ���  PO��  !n (AK (�qC

   �� 	T   !  »�
��= «   	� (	�K� �� ��  (. 	 �	 \$�E b$�language.po  Ap�<n o$��p$* * ,rn  .  ���p 

 \$�E j��� i�C� 	 A$AL �� � ¦$ !n >-:� b$� 	�@£�nls.mk �� � An * (�n o$��$* �	 ) An �$

	�/n An * �� � (E�t� �$� ! �/� �	A�<n !:

AVAIL_LANGUAGES := de fr

      !p��# �Cn �$ !���� �$� 	 ����m% !¡�%	�;	               Mp��% ,$�p@���+ �p�� bp¡�� jAp$� �pL* !p  ��

!����      A<<n ���m% �$ (AK !E�t� G$�� .          A�<n f*�K �q; �� ��K !n ���� ����� 7	�; b$� 	 .  ,E�pn

A�<n ��L� �	 �$� 	�C� ���:

gmake update-po

       l�m�+ ����%�n \$�E ¦$ 	�C� b$�L ,��R (�n �Q$� A$A) \$�Epot      	�pn !p  f*�pK �� �p  !pn 

A$�n ( ��@-$�E �  �	 �� *PO l��� �L�� ,�A$���.

.١ http://jakarta.apache.org/ant/index.html

1 http://lcweb.loc.gov/standards/iso639-2/englangn.html
2 http://www.din.de/gremien/nas/nabd/iso3166ma/codlstp1/en_listp1.html
3 template
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4$6$-!
 ����3!
 >3�;�	

�$   t�% !  o#  b� 
��
� �, C/+ ����,  ;�?CR� �� � ��,3    !����  	 $      p/#  !p. !p��# �C. �,  �� 

��%$ BPostgreSQL� ��� ,���+ .� �t�8 D�8 	$��� b��  �@<% �!����  �6�C\ �Y ����L� .

•�2� ;�!1 �"�O�3�<�NLS �
 ����3!
 P

�.�AC � 	�� A. !�:Y !���� $��� !E�t� �	 ��$A) :progname�	 � ,�. ��#C�� !����� ���%(

#ifdef ENABLE_NLS
#include <locale.h>

#endif
...
#ifdef ENABLE_NLS
setlocale(LC_ALL, "");
bindtextdomain("progname", LOCALEDIR);
textdomain("progname");
#endif

���L �6 	�$+ !S���m,��  � !�L�% +� jAK �Agettext()�  $���R��E A,�K .9��:

fprintf(stderr, "panic level %d\n", lvl);

� \SK ! $m% ���� �,$A �:

fprintf(stderr, gettext("panic level %d\n"), lvl);

'�$�E P$ \nls.mk� 	 $	�C.����� !E�t� !����  B�<� �$A .�$�E b$ ���<U !  \$ Pmakefile(A���R 

AK A6��R .6	�As���@�� $� 	 �$�  ���Y b$V 7	�; A��:

CATALOG_NAME

 !. j!����  l�����R��E � ,textdomain()g6��E � ,�K.

AVAIL_LANGUAGES

.١ http://jakarta.apache.org/ant/index.html

1 native language


