
IvorySQL
Version v4.0, 2025-01-09



Table of Contents
!" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê1

*Tjk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê2

?(IvorySQL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê4

IvorySQL¬þ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê7
ÿ!23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê7
pêJt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê9
pêÐÑ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê48

IvorySQLCÿ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê71
23zI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê71
®gfd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê77
2*EzI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê81
AÐàâzI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê159
ÅÆzI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê195

IvorySQLæç . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê211
PostGIS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê211
pgvector . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê213

Oracle,-NOßù . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê217
1óö÷øù . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê217
2óGUCö÷ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê217
3ó³ú«öõ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê220
4óûà¦øù . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê227
5ó,-Oracle like . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê228
6ó,-Oracleüñý . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê229
7ó,-Oracleñ.ûáðÁá . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê230
8óÜå./çéûÜåñ. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê232
9óÖÇOracle,-à¦+¼ÓûIP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê252
10óXMLñ. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê252
11ó,-Oracle sequence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê257
12óí . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê258
13óÝXÞß . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê262

mn;<zI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê264

Ú)~� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê285

FAQ. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ê392



!"
IvorySQL #$%%&'( PostgreSQL )*+,- Oracle +./01

23
4 Github 5678 231

*9
:;< IvorySQL *9=> 1

?( IvorySQL
IvorySQL @A#BCDEFG+%H27@AIJKL Oracle ,-MNOPQRST+ PostgreSQL
./0U1

IvorySQL 27VWXYZ[\]I^_`abcde:fg support@ivorysql.org

hi56
IvorySQL v4.0 pdf hi

1

https://github.com/IvorySQL/IvorySQL
https://www.ivorysql.org/releases-page
mailto:support@ivorysql.org
https://docs.ivorysql.org/cn/ivorysql-doc/v4.0/ivorysql.pdf


*Tjk
lmno
[*Tpqr2024s12t23p ]

IvorySQL 4.0'(PostgreSQL 17.0IVuvwxHyz1{x|}:~� hiÄÅ  1

ÇÉNOÑyzuv
¥ PostgreSQL 17.0

1. Ö+ VACUUM ÜáàâgäIXãåÜáçéVFèêë VACUUM MO1

2. ÖÇ SQL/JSON NOIíìîïñ.óòôñ.YÑ JSON_TABLE() ñ.IXL JSON
./öõúùûùü1

3.  ¡¢£MO¤¥Iíì'(S¦ I/O +§¨©ªóKCV*5+«¬­®¯IYÑK B-tree
°±U²xH³+´°µ¶1

4. ÇÉ·¸v¹NO1

5. Ö+º»¼½¾¿@ sslnegotiation=directIÀÁÂ¾ TLS ÃÄÅZÆÇ+<ÈÉÊ1

6. pg_basebackup ËKÌÍÇ¯ÎÏ1

7. COPY ÇQwÖ¿@ ON_ERROR ignoreIÐÑKGËÒÓÔÕÖ×Tv¹ØÙ1

{xÚÛ, :~Ü PostgreSQL*9jk .

¥ IvorySQL 4.0

1. Oracle ÝXÞß+,-: #608

K Oracle à¦5ÖÇ²ÝXÞß+ÌÍIVK psql
+áâãäåæç\d+èUéüÝXÞß+|}1
²ù+êëìyLÝíéüÝXÞß1ÝXÞßîïÀÁðßñé¦±]I¢£òðóØÙôOìy
õöß1

2. Oracle í,-M: #589

ÌÍ PL/SQL íàâNOIíì÷dóu¤òãäíÑíë1 ÇÉw PostgreSQL
øù¦ú¼çpsqlèIÖÇ \k åæI](ûíü?+ØÙ1 ýÇIÀÁÖ+ ACL
ñ.þËwCÿ!"àâIV±¬wí#á$¹YFèMO1

3. ñ. pg_get_functiondef ÌÍxH OID òñ.ñ: #696

ÇÉñ. pg_get_functiondef() YÌÍK~.ßùU%¬xHñ.
OID1ËKI&'XY(G)aü*ñ+,Ý*~.+ñ.-.1

4. L 'ivorysql' PQú/0./0: #575

5. F1Ubuntu23í: #703

748
IvorySQL56í72H4880:

¥ IvorySQL./078: https://github.com/ IvorySQL/IvorySQL

¥ IvorySQL9:ÄÅ: https://github.com/ IvorySQL/Ivory-www

2

https://docs.ivorysql.org/
https://www.postgresql.org/docs/release/17.0/
https://github.com/IvorySQL/IvorySQL/issues/608
https://github.com/IvorySQL/IvorySQL/issues/589
https://github.com/IvorySQL/IvorySQL/issues/696
https://github.com/IvorySQL/IvorySQL/issues/575
https://github.com/IvorySQL/IvorySQL/issues/703
https://github.com/IvorySQL/IvorySQL
https://github.com/IvorySQL/IvorySQL
https://github.com/IvorySQL/IvorySQL
https://github.com/IvorySQL/IvorySQL
https://github.com/IvorySQL/IvorySQL
https://github.com/IvorySQL/Ivory-www
https://github.com/IvorySQL/Ivory-www
https://github.com/IvorySQL/Ivory-www
https://github.com/IvorySQL/Ivory-www
https://github.com/IvorySQL/Ivory-www


;<=>
Y5H=ç?@AB¨èÙúCDÙEóFøEóF¢EóGHEIyzJKEúýlmLGw;<1

¥ Cary Huang

¥ Grant Zhou

¥ Imran Zaheer

¥ jerome-peng

¥ MNO

¥ PQ

¥ CRS

¥ T§U

¥ VWX

¥ YÖZ

¥ [\Õ

¥ b]

¥ ^_

¥ ^`a

¥ h%

¥ Ñbc

¥ då2

¥ efg

¥ hiZ

3



?(IvorySQL
IvorySQLjk

nä

IvorySQL#%&YPostgreSQLú'l¥T2*IVW,-Oracle+27./01

IvorySQLmn3úopûPostgreSQL./0qÍ100%,-IVWXYÂ¾rõsÖlm+PostgreSQL1

IvorySQLÇQw%Hñú ivorysql.compatible_mode  +GUC~.]Yt¹IvorySQL+,-à¦Iu~.a
oracle  ò pg v¡³1Kw3¶./Ax+ÔyIÀÁz- -m ~.{z-./Ax+,-à¦I -m pg
|./AxúPostgreSQLà¦Iuà¦5 ivorysql.compatible_mode  ~.Lí}~I -m oracle  IEÝz-
-m ~.|./Axú,-Oracleà¦Iuà¦5 ivorysql.compatible_mode  ~.w3³ú oracle
VWÝÌÍ�ÄPostgreSQL+ÅfIÀÁ set ivorysql.compatible_mode to pg
ÇXY\É./0100%ÌÍPostgreSQL+ÅfÑNO1

IvorySQL+ÑÖÜ%#PL/iSQLÁáÅàI&ÌÍOracle+PL/SQLÅf1*ÔIIvorySQLÀÁÇQûÜâä
-+ãE ivorysql_ora
{þË,-Oracle+NOIA;þË+NOíìÜåñ.ó./çéógäèêómergeYÑGUC~.+Ç
QIë{LíÕÖYä-Üâ+ãE+í¦{þËÖ+,-NO1

IvorySQL@A#KApache 2.0ÑXì5*9+ImnîïW!"ñaçé+;<ò~û1

óòAòòôö

õúùû(ü`
27:¦ + |Iõú¡|d¢%H£¤òí-+mn1õú¡Í0úI¥+¦fXY{§bc¨:1©ªI
vorySQLA;+lm56?«Oracle,-MNOI,ë{+¬­êòNO®L¯mnY27:¦°-1

â±²M

IvorySQL'(PostgreSQL./02*IûOracle./0,-I)aÉ³+,-M1´](PostgreSQL./0
òOracle./0µ¶1

·¸µ¹

¥ â±27 rIvorySQL+â±48íì,-NOº�K27Ée5»2I¼a½Ê+"¹1V¾](BC
¿Ï./0»ÀþÁIWÂa%HÃÄ+2*Emn1

¥ ,-Oracle rXYLOracle./0ÅÆRIvorySQL1

¥ X-¹¶ rÇÈ5648IV?ÉÊ+¦f§-.1

¥ jËÌ] r²gäàâ>{jIIvorySQL
³ÍÎÏwàâòÐÑ+4Ò1²2*E{jIIvorySQLF1wjË+¾ÓóÔj+ÕÖ:×òûØÙ
:Ú)+ÛÜ®Ý1²./ÄÞßi{jIIvorySQL F1wàá+./ìyOû1

¥ BCÌÍ r¯âã+PostgreSQL./0F1ÊBC¿ÏF1ÌÍ1

äåæç

IvorySQL'(PostgreSQLI)aèê+SQLó¡^éê+XëMòì³+æçgä1

â±¾]µ¶

Ivory./0+56¾]µ¶r

¥ íî./0

4

https://opensource.com/open-source-way


! ERP"#$%&"'(%&)*+,"-./0123456789:(;<=>2?@
IvorySQL
AB34CDEF2GHIJKLMN34GOPQRSRTUIVP2WHIJVXYZ[
\]^=>Z:(;<_

¥ 7 LBS +¾]

`abc"O2O /dVefghijkl"mnZop2qrsZtu/6v2PostGIS
wxyzk{z|Zgh2}~MJ SQL
�ÄÅÇÉÑ2Ö5ef=>Z[Ü2KLMáàâ{ä;<2áãåZ]^
LBS2RUV.çP_

¥ ./80ò³./

IvorySQL
áé34èaêë`Zíì6v26îKLMáXYïñ34óòóô`34öõúù2Bû
:�üxö_

¥ dÅI App

IvorySQL  ¡ZP6êë`Z¢62IJ£¤ZRU¥¦P62§¨©ª«¬_

¥ ./0ÅÆ

!­ef®Oracle34ó¯°±PostgreSQL34ó2IJ²³´VIvorySQL34óµÄ¯°_

56ó'mNO
IvorySQL#%HNOÉ³+27²ï?g./0àâgä(ORDBMS)1
](2º¨áð./IÌÍsñLfIVÐÑKòâ:óÔô°&ú1õýÜÇI',-wOracle+ÅfI
´](\]Oracle+µ¶1

ûOracle+,-M
¥ ivorysqlö÷øù

¥ GUCö÷

¥ ³ú«öõ

¥ ûà¦øù

¥ ,-Oracle like

¥ ,-Oracleüñý

¥ ,-Oracleñ.ûáðÁá

¥ Üå./çéûÜåñ.

¥ ÖÇOracle,-à¦+¼ÓûIP

¥ XMLñ.

¥ ,-Oracle sequence

5

https://docs.ivorysql.org/cn/ivorysql-doc/v4.0/v4.0/14
https://docs.ivorysql.org/cn/ivorysql-doc/v4.0/v4.0/15
https://docs.ivorysql.org/cn/ivorysql-doc/v4.0/v4.0/16
https://docs.ivorysql.org/cn/ivorysql-doc/v4.0/v4.0/17
https://docs.ivorysql.org/cn/ivorysql-doc/v4.0/v4.0/18
https://docs.ivorysql.org/cn/ivorysql-doc/v4.0/v4.0/19
https://docs.ivorysql.org/cn/ivorysql-doc/v4.0/v4.0/20
https://docs.ivorysql.org/cn/ivorysql-doc/v4.0/v4.0/21
https://docs.ivorysql.org/cn/ivorysql-doc/v4.0/v4.0/22
https://docs.ivorysql.org/cn/ivorysql-doc/v4.0/v4.0/26
https://docs.ivorysql.org/cn/ivorysql-doc/v4.0/v4.0/27


¥ í

¥ ÝXÞß

6

https://docs.ivorysql.org/cn/ivorysql-doc/v4.0/v4.0/28
https://docs.ivorysql.org/cn/ivorysql-doc/v4.0/v4.0/29


IvorySQL¬þ
ÿ!23

"#6ó

¥ $E6ó

%å~. sÏ%å &'%å

CPU 4â 16â

Üá 4GB 64GB

áð 800MBI$($) 5GBY*ISSDINvMe

Ä+ ,-Ä+ .-Ä+

¥ DE6ó

IvorySQL./0A;ÌÍ+ØÙgäíì,Ý"(CentOS 8.XóCentOS Stream 9YÑUbuntugä1

ÿ!23

Ê ¶·©¸¹º»´VZ¼A%&BCentOS Stream 9_

4yum723IvorySQL./0

¥ 23;/Î

23;:ã÷d%H]»IV01ðroot!"I23ò\]2Yu]»×T1õ3Yivorysql]»úÁ1
^c÷dsudo]»

¥ 5623

÷dI4¸IvorySQL yum7%åhE/etc/yum.repos.d/ivorysql.repo

vim /etc/yum.repos.d/ivorysql.repo

[ivorysql4]

name=IvorySQL Server 4 $releasever - $basearch

baseurl=https://yum.highgo.com/dists/ivorysql-rpms/4/redhat/rhel-$releasever-$basearch

enabled=1
gpgcheck=0

qá5G6I23IvorySQL4

$ sudo dnf install -y ivorysql4 ivorysql4-server ivorysql4-contrib ivorysql4-test

Ê ½¾¿ÀÁ234ó®Â¿ÀN/usr/local/ivorysqlÃÄSZivorysql-version(!:ivorysql-
4)ÅÆÇÈ
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×TY5åæúivorysql]»0!r

$ sudo chown -R ivorysql:ivorysql /usr/local/ivorysql

¥ %å"#7¯

LY5%å«¬~/.bash_profilehEV\]sourceåæuhE\"#7¯æ~r

PATH=/usr/local/ivorysql/ivorysql-4/bin:$PATH

export PATH

LD_LIBRARY_PATH=/usr/local/ivorysql/ivorysql-4/lib

export LD_LIBRARY_PATH

PGDATA=/usr/local/ivorysql/ivorysql-4/data
export PGDATA

$ source ~/.bash_profile

¥ ./0w3¶

$ initdb -D /usr/local/ivorysql/ivorysql-4/data

Ê ÉÊ-DË3VÌÍÎ34óZ34ÏÐ_áéË3´VÑÒ2Ó´Vinitdb --helpÔÕÖ×_

¥ 89./0:;

$ pg_ctl -D /usr/local/ivorysql/ivorysql-4/data -l ivory.log start

ðU-D~.]{z-./0+./AxI^_ [v4-0::3:::%å"#7¯]  %åwPGDATAI|u~.XY<=1-
l~.]{z-p>Ax1{x~.\]:fI:\]pg_ctl --helpåæ?ª1

¢@°0./089ÝNr

$ ps -ef | grep postgres
ivorysql  3214     1  0 20:35 ?        00:00:00 /usr/local/ivorysql/ivorysql-

4/bin/postgres -D /usr/local/ivorysql/ivorysql-4/data

ivorysql  3215  3214  0 20:35 ?        00:00:00 postgres: checkpointer

ivorysql  3216  3214  0 20:35 ?        00:00:00 postgres: background writer

ivorysql  3218  3214  0 20:35 ?        00:00:00 postgres: walwriter

ivorysql  3219  3214  0 20:35 ?        00:00:00 postgres: autovacuum launcher

ivorysql  3220  3214  0 20:35 ?        00:00:00 postgres: logical replication launcher
ivorysql  3238  1551  0 20:35 pts/0    00:00:00 grep --color=auto postgres

8



docker:¦AT

¥ 4Docker Hub*?ªIvorySQLBC

$ docker pull ivorysql/ivorysql:4.0-ubi8

¥ ATIvorySQL

$ docker run --name ivorysql -p 5434:5432 -e IVORYSQL_PASSWORD=your_password -d
ivorysql/ivorysql:4.0-ubi8

¥ ¢@IvorySQL-DAT#EÝN

$ docker ps | grep ivorysql
CONTAINER ID   IMAGE               COMMAND                   CREATED          STATUS

PORTS                              NAMES
6faa2d0ed705   ivorysql:4.0-ubi8   "docker-entrypoint.sÉ"   50 seconds ago   Up 49
seconds   5866/tcp, 0.0.0.0:5434->5432/tcp   ivorysql

./0½¾

psql½¾./0r

$ psql -d <database>

psql (17.0)

Type "help" for help.

ivorysql=#

Ê ÉÊ-
dË3VÌÍÎØfÙ³±Z34óÚÛ_IvorySQLÜÝ´Vivorysql34ó2Þß¨àáZIvory
SQLâã´VäeV.åÙ³postgres34ó2æÁçèéñivorysql34ó_ßUàáZIvorySQ

LêëBV.éñ¡ivorysql34ó2IJ²³Ù³_

Ê áéË3´VÑÒ2Ó´Vpsql --helpÔÕÖ×_

! DockerATIvorySQLÔIÈ6PQÆÇ~.I^ psql -d ivorysql -U ivorysql -h 127.0.0.1 -p
5434

ËKXY23\]IvorySQLFGÇ#õHjËG

¦6?É{x23:¦I:~� 23zI

pêJt
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Jt./Ã9

ò/UnixÚ)

K³�Ä Unix
KL*IIvorySQLíu¤¯`ps`JK+åæòzIõMHë:;D¥áXYNòô1%HéüMÁ

$ ps auxww | grep ^postgres

postgres  15551  0.0  0.1  57536  7132 pts/0    S    18:02   0:00 postgres -i
postgres  15554  0.0  0.0  57536  1184 ?        Ss   18:02   0:00 postgres: background

writer
postgres  15555  0.0  0.0  57536   916 ?        Ss   18:02   0:00 postgres:

checkpointer

postgres  15556  0.0  0.0  57536   916 ?        Ss   18:02   0:00 postgres: walwriter
postgres  15557  0.0  0.0  58504  2244 ?        Ss   18:02   0:00 postgres: autovacuum

launcher
postgres  15558  0.0  0.0  17512  1068 ?        Ss   18:02   0:00 postgres: stats

collector
postgres  15582  0.0  0.0  58772  3080 ?        Ss   18:04   0:00 postgres: joe runbug

127.0.0.1 idle
postgres  15606  0.0  0.0  58772  3052 ?        Ss   18:07   0:00 postgres: tgl

regression [local] SELECT waiting
postgres  15610  0.0  0.0  58772  3056 ?        Ss   18:07   0:00 postgres: tgl
regression [local] idle in transaction

ç`ps`+O]:¦PÝ*+KLQ7I,#éü+ÚÛRSÝx1õHÁT{§(%HsU+ Linux
gäè1ßKõ3+Ø%H¥á#5:;D¥á1ú&éü+åæ~.#V&N89Ô\]+Wö1¾5{
+XH¥á#¯5¥á§989+6LÚÙE¥áç^_ÊYZøågäúÝ89äù[®DIÒäù[®
DÓ¥áLÝíGË\*MÒ§9]â*9Ó¥á^XYN_]è1`a+b%H¥áR#%Hòâ%Hº
»¼½¾+:;D¥á1bHõ¡¥áRíc&+åæTéüøåúõ¡í¦

postgres: user database host activity

Kuº»¼½¾+æåqUI]»ó./0YÑçº»¼è5$@qÍÝ7I,#Ã9züDí¤71Ã9
XY#`då`çefg%Hº»¼åæèó Nì(ÊíÇ çK%H`BEGIN`ý3fgº»¼èIE%Håæ
çéñIÁ^`SELECT`1'aI^_:;D¥áhKfg%Hð&íiÍa+jI
`fgU`íNkQR*ä|}U1K*>+ÁTUIõúXY&lr¥á 15606 hKfg¥á 15610
èÝðm;VWnýop%öjç¥á 15610
î-#qrEInú¼aðóÃ9íi1K{vs+tuUIXOÈ6¢@pg_locksgäèê{Ö-vqr
wvè1

^_%åwcluster_nameI|®w+ñx ^LíéüK`ps`+yGUr

$ psql -c 'SHOW cluster_name'

Êcluster_name

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

Êserver1

(1 row)
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$ ps aux|grep server1
postgres   27093  0.0  0.0  30096  2752 ?        Ss   11:34   0:00 postgres: server1:

background writer
...

^_ÊYZ?zwupdate_process_titleIWHÃ9züDLÝíN{ÖI¥áòz{KÖ¥áN89+Ôy
øå%|1 K}öKL*õMLXYúbHåæÛ<X~+2�I,Kð&KL*ÄÝké1

Fü

SolarisÈ6²Å+òâ1ÊîÈ\]`/usr/ucb/ps`QÝ#`/bin/ps`1
Ê'îÈ\]vH`w`ò>IQÝ#%H1ÇÇIÊ²`postgres`åæ+swO]îï]%HÉ:;
D¥áF1+Ñ+`ps`Öçéü1^_Ê¼aÜáº�ÙH6óIbH:;D¥á+`ps`yGL# 
3+`postgres`åæT1 command line1

äù[®D

IvorySQL+ äù[®D  #%HÌÍ[®òJK:;DÃ9|}+Tgä1
A;IõH[®DXY²ùò°±+ìyù.Iù.XY?à)ýòHëT{¥T1&'âäbHùU+ã
T.óbHù+]âòÄÞ9Ù+|}1&^äùO]]»-.ñ.+|.YÑKb|O]Uå[+ãÔç
1

IvorySQL^ÌÍJKa?gähKéèH+
9ç|}IÁ^V;hKNðó:;D¥á×T+åæYÑgäUáKêöðó½¾1
õHNO#ë¢([®D¥ááK+1

äù[®%å

núäù[®í¢£×TÇQw%öìîIgäXYN%åú[®IÝ[®|}1õ¯%å~.t¹I&ú
ÀêK`postgresql.conf`Uøå1

~.track_activitiesÐÑJtV;Nbï:;D¥á×T+åæ1

~.track_countst¹#E[®?(ùò°±ìy+äù|}1

~.track_functions8]²]»-.ñ.\]+âä1

~.track_io_timing8]²ý©«|.+Jt1

Àêõö~.NøåK`postgresql.conf`UIõM&úí¾](ña:;D¥áI,#XYKËHíiU\
]SETåæñ2I?z&úçúwqóòÀ]»²àâ>ôöóú+Ã9IÇaõÿ]»NÐÑ\]`SET`
{¤7õö~.è1

äù[®DÀÁúÔhEL[®R+|}%ùíðóIvorySQL¥á1õöhENáðKñx¯stats_temp_di
rectory~.z-+AxUI/0#`pg_stat_tmp`1úwÉR{¥+MOI`stats_temp_directory`XYN
zû%H'( RAM +hEgä{ÎÏüâ I/O
Èó1V:;DNé ¨?zÔI%Ïäù./+¡¢£QNáðK`pg_stat`TAxUIõMK:;D¤8
6äù|}ONqÍ1VK:;D89Ô×T¥vÔçÁ^¢e?zó:;D¦§YÑÔçÖ¥vÜ6èI
ñaäùù.DíN¤å1

¢@äù|}

ù 1 UßGw%ö¨-.èê XY]{éügä+V;Öç1 ù 2 UßGwÇ%öèêXY
éüäù[®+©_1Ê^XY\]ª«äùñ.{d¢§-.+èê1

K\]äù|}Jt[®R+./ÔIÊîïwÕõö|}V¬#þÔ{Ö+1bHë¢+:;D¥áÇK
¥¬dåÖçÜ;ôû[®D%ùÖ+äùù.\nýhK¥T+¢£Im;VÝ­®éüG{+ã.1*
MI[®Dm¯^sxb`PGSTAT_STAT_INTERVAL`°±ç²<ú
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500msIõ¬K4³:;D+Ôyu¤Áè*ù%
|Ö+JK1nýéü+|}ã#´6(þµÃ91,#¯`track_activities`[®+V;¢£|}ã#sÖ
+1

Ç%H¤Ö#V%H:;D¥áN6óéübcõöäù|}ÔI&¶ãªÉ[®D¥ásU*G+JKV
W¾·úñaäùèêòñ.\]õHÿÉIÂR&+V;m;+©¸1nýÇ6ÊÕÖV;m;Iäù.
/Lí%Âéü¹ç|}1üº¨IVbc?(ñaíi+V;¢£+|}K%Hm;UØ%|N:óÔI
õM+|}LN[®1VWKêHm;qçLéüü*+|}1õ#%¡²MQ¬²»Inú&ÐÑÊKu
äù|}*×TxH¢£VW?f©_QÝ]¼±Wö.xíKÊÝ½t+tu5¤71,#^_Ê¾¿]
bH¢£R@RÖ©_I6°qKbcm;ýÜÇLWö¢£1IEIÊXYO]`pg_stat_clear_snapshot
`()IWLÀÁV;m;+äùÿÉç^_aè15%|²äùM|}+\]L(ù?ª%HÖ+ÿÉ1

%Hm;^XYKèê`pg_stat_xact_all_tables`ó pg_stat_xact_sys_tables ó`pg_stat_xact_user_tables
`ò`pg_stat_xact_user_functions`U@R&§Â+äù|}ç'¼aN%ùí[®Dè1õö.xVÝC
*>ñä+WMT9IüÃ&úKm;qçÍÖN{Ö1

ù 1Uéü+9çäùèêU+%ö|}#a2º"¹+1
òÀ]»ÇO@R?(óú§Â+íi+ña|}çÄ(óú#Ý>+ÅÆ+íiè1
K?(ðóíi+TUIÑxßLúÇ1
,#I:«ïI%Híi+áKò&+%ÈÄMIÁ^íi]»ò./0I²ña]»R#XÞ+1
õÿ]»òÜåÅÆ`pg_read_all_stats`+Ý>XY@Rñaíi+ña|}1

ù1.9çäùèê

èêñ+ ãä

pg_stat_activity bH:;D¥á%TIéüûWH¥á+V;Ã9ü
?+|}IÁ^ÖçòV;¢£1

pg_stat_replication b%H WAL
*ù¥á%TIéüa?Ru*ù¥á½¾+6Î:
;D+v¹+äù|}1

pg_stat_wal_receiver Ça%TIéü{§ WAL
¾[Dñ½¾:;D+a?u¾[D+äù|}1

pg_stat_subscription bHÉÜÊå%TIéüa?uÉÜ+ÚÙE+|}
1

pg_stat_ssl bH½¾çêë+IEv¹è%TIéüKõH½¾
*\]+SSL+|}1

pg_stat_gssapi bH½¾çêëòv¹èa%TIéü?(GSSAPIË
ìòQÌ+|}1

pg_stat_progress_analyze bHAT`ANALYZE`+6¼(íì§9]âÚÙE¥
á)+TIéüV;¥Í1

pg_stat_progress_create_index bH6LAT`CREATE
INDEX`I`REINDEX`+6¼Ra%TIéüV;+
¥Í1

pg_stat_progress_vacuum bHAT·`VACUUM`+6¼çíìautovacuumÚ
ÙE¥áè%TIéüV;+¥Í1

pg_stat_progress_cluster bHAT·`CLUSTER`I`VACUUM
FULL`+6¼%TIéüV;¥Í1

pg_stat_progress_basebackup b%HWAL*ùE¥á+Téü%H'lÎÏIéü
V;¥Í1

ù2.Y[®äù|}+èê

èêñ+ ãä

pg_stat_archiver Ça%TIéüa? WAL
Îi¥áÃ9+äù|}1
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pg_stat_bgwriter Ça%TIéüa?6L«¥á+Ã9+äù|}1

pg_stat_database bH./0%TIéü./0ôö+äù|}1

pg_stat_database_conflicts bH./0%TIéü./0ôö+äù|}I
õö|}+Ü-#?(¯(û6Î:;D+¥vÁá
*æÏÐQNªç+¢£1

pg_stat_all_tables V;./0UbHù%TIéüa?ìyz-ù+ä
ù|}1

pg_stat_sys_tables ò`pg_stat_all_tables`%MI,Çéügäù1

pg_stat_user_tables ò`pg_stat_all_tables`%MI,Çéü]»ù1

pg_stat_xact_all_tables ò`pg_stat_all_tables`üºI,ù.9ÙÇKV;
m;Ü*æI](æáòÑÒT.¯+ßYÑ]âò
ÄÞ9ÙKýèêUÝGË1

pg_stat_xact_sys_tables ò`pg_stat_xact_all_tables`%MI,Çéügäù
1

pg_stat_xact_user_tables ò`pg_stat_xact_all_tables`%MI,Çéü]»ù
1

pg_stat_all_indexes V;./0U+bH°±%TIéürùOIDó°±
OIDóà¦ñóùñó°±ñó
\]wu°±+°±Óãã.ó°±ÓãÈÔ+°±
Õx.ó\]u°±+j
Ë°±ÓãÖª+Ãù(livetable)U./T.1
V;./0U+bH°±%TIéüûìyz-°±
a?+äù|}1

pg_stat_sys_indexes ò`pg_stat_all_indexes`%MI,Çéügäù*+
°±1

pg_stat_user_indexes ò`pg_stat_all_indexes`%MI,Çéü]»ù*+
°±1

pg_statio_all_tables V;./0UbHù%T(íìTOASTù)Iéürù
OIDóà¦ñóùñó
4uùU©ª+à)ýã.ó#ÏnåU|.óuù
*ña°±+à)ý©ªã.ó
uù*ña°±+#ÏnåUã.óKuù+×ØT
OASTù(^_áK)*+à)ý©ªã.ó
Kuù+×ØTOASTù(^_áK)*+#ÏnåUã
.óTOASTù+°±+à)ý©
ªã.óTOASTù+°±+#ÏnåUã.1
V;./0U+bHù%TIéüa?Kz-ù*
I/O +äù|}1

pg_statio_sys_tables ò`pg_statio_all_tables`%MI,Çéügäù1

pg_statio_user_tables ò`pg_statio_all_tables`%MI,Çéü]»ù1

pg_statio_all_indexes V;./0UbH°±%TIéürùOIDó°±OID
óà¦ñó
ùñó°±ñóu°±+à)ý©ªã.óu°±+
#ÏnåUã.1
V;./0U+bH°±%TIéüûz-°±*+
I/O a?+äù|}1

pg_statio_sys_indexes ò`pg_statio_all_indexes`%MI,Çéügäù*
+°±1

pg_statio_user_indexes ò`pg_statio_all_indexes`%MI,Çéü]»ù*
+°±1
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pg_statio_all_sequences V;./0UbH¨ß²ï%TIéür¨ßOIDó
à¦ñó¨ßñó¨ß+à)©ªã.ó¨ß+#Ï
nåUã.1
V;./0U+bH¨ß%TIéüûz-¨ß*+
I/O a?+äù|}1

pg_statio_sys_sequences ò`pg_statio_all_sequences`%MI,Çéügä¨
ßçA;¼a-.gä¨ßInýõHèêã#úÇ
è1

pg_statio_user_sequences ò`pg_statio_all_sequences`%MI,Çéü]»¨
ß1

pg_stat_user_functions ²(ñaâäNOIñ.+OIDIà¦Iñ+I.¯
ÀiãÔçIò§õ+Ôç1§õÔç#
Kñ.m¯ñå[+Ôç¯IãÔçíì
&O]ñ.ñå[+Ôç1Ôç³Y°±úËÙ1
b%HNâä+ñ.%TIéüû×Tuñ.a?+
äù|}1

pg_stat_xact_user_functions ò`pg_stat_user_functions`üºI,#ÇäùKV
;m;qç+O]

pg_stat_slru bHSLRU%T, éüØÙ+äù|}1

Ú²bH°±+äù|}²(ÛlêH°±hN\]YÑ&ú+~_²Åa]1

`pg_statio_`gßèê56](Ûl#Ïn+~_1Vþµà)©ª.Üú(#ÏnåUÔIõH#ÏOÜ
á³�Ä©:óQÛÈ¥TÜâO]1,#Iõöäù|}V¼aíGña+mtr¯(IvorySQLòâà)
I/O +:¦IÝKIvorySQL#ÏnU+./0ÝªÞßKÜâ+ I/O
#áUIVWnýXYNà|©ªQÝÈ6üâà)©ª1õúde¾¿wÕIvorySQL I/O
Tú{xÚÛ+]»LIvorySQLäù[®DòØÙgäUÐÑ~áÜâòâ I/O +Ú)%â\]1

pg_stat_activity

`pg_stat_activity`èêbH:;D¥áLa%TIéüûu¥áV;Ã9ü?+|}1

ù3. pg_stat_activity  èê

ß çé ãä

datid oid õH6¼½¾R+./0+OID

datname name õH6¼½¾R+./0+ñ+

pid integer õH6¼+¥á ID

leader_pid integer VTããä+¥áIDI^_u¥á
#VT¢£ÚÙE1^_u¥á#
%HVTã+ãäIÝ~ûVT¢
£I|ú`NULL`1

usesysid oid åxRõH6¼+]»+ OID

usename name åxRõH6¼+]»+ OID

application_name text ½¾RõH6¼+¾]+ñ+

client_addr inet ½¾RõH6¼+º»¼+ IP
¨æ1^_õHxçúÇI&ùü
º»¼ÀÁ:;D$D*+%H
Unix
è¾x½¾IEõ#%HÜ�¥á
I^§9]â1
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client_hostname text Y½¾+º»¼+5$ñI¯
client_addr  +Ãû DNS
¢éJK1 õHxçLÇ² IP
½¾¬ÇIVWÇalog_hostnam
eN8]Ôôí¬Ç1

client_port integer º»¼](ûý6¼À|+TCP¼
ÓêI^_\]Unixè¾xI|ú
`-
1`1^_uxçúÇI&ùüõ#
%HÜ�:;D¥á1

backend_start timestamp with time zone õH¥áN89+Ôç1²º»¼
6¼{jIõÇ#º»¼½¾R:
;D+Ôç1

xact_start timestamp with time zone õH¥á+V;m;N89+Ôç
I^_¼aÃ9m;|úÇ1
^_V;¢£#&+Ø%Hm;I
õ%ßf( query_start  ß1

query_start timestamp with time zone V;Ã9¢£N23+ÔçI^_
state  Ý#
active I|ú*%H¢£23+Ô
ç

state_change timestamp with time zone state  *%|N¤7+Ôç

wait_event_type text 6¼fg+mEçéI^_a+i;
E|NULL1

wait_event text ^_6¼V;hKfgI|fgm
Eñ+IE|úNULL1

state text õH6¼+V;ãëÖç1XO+
³úr active :
6¼hK×T%H¢£1 idle :
6¼hKfg%HÖ+º»¼åæ
1 idle in transaction :
6¼K%Hm;UI,#V;¼a
hK×T%H¢£1 idle in
transaction (aborted) :
õHÖçû idle in transaction
üºIõwKum;U+%HÅë
(ùw%HÒÓ1 fastpath
function call : 6¼hK×T%H
fast-path ñ.1 disabled :
^_KõH6¼Utrack_activities
N_]I|JKõHÖç1

backend_xid xid õH6¼+ì«m;òôíI^_
áK1

backend_xmin xid V;6¼+ xmin ôö1

query text õH6¼sU¢£+hm1^_
state  ú
active IõHxçéüV;hK×
T+¢£1
KñaðóÖç5I&éü*%H
N×T+¢£1/0tu5I¢£
hmíNîlÊ1024HxÛIõH
³XYÀÁ~.track_activity_que
ry_size{¤1
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backend_type text V;6¼+çé1XO+çéú
autovacuum launcher, autovacuum
worker, logical replication
launcher , logical replication
worker, parallel worker ,
background writer , client
backend, checkpointer , startup ,
walreceiver , walsender and
walwriter .
õýYÇI¯áâ«ï+6LWork
erXOaÆÇ+çé1

wait_event`ê`state`îHïðZ_!­GrÁñòó`active`ôõ2öI6H÷I65HørìÆùZ`wa
iting 1^_Öç#`active`VW`wait_event`ú¬ÇI&ïð·%H¢£hKN×TI,#&NqrKgä
U}ò1

ù4.fgmEçé

fgmEçé ãä

Activity :;D¥áÇd1ýmEçéùüKð5òâñ"U
fgÃ9+¥á1
`wait_event`LôÅ²-+fgÖ1

BufferPin :;D¥áhKfg²./#Ï+ëòìy1
^_Ç%H¥áÍa%Hñ2+óòIuóòs6%
|4ü?#Ïn©ª./I|#Ïn�fgXO#ô
ä+1

Client :;D¥áhKfg½¾R]»¾]á¨+è¾x*
+Ã91
nýI:;D¨ù*æ%öë¢(ðÜ�¥á+mt
1`wait_event`LôÅ²-+fgÖ1

Extension :;D¥áhKfgáâàý-.+}HõE1

IO :;D¥áhKfg%HI/OØÙèÝ1`wait_event
`LôÅ²-+fgÖ1

IPC :;D¥áhKfgûÇ%H:;D¥á¥Tøù1
`wait_event`LôÅ²-+fgÖ1

Lock :;D¥áhKfg%H¤¯ÿj1¤¯ÿjI^+
újàâDjIjËjI56qÑùfSQLXÞ²ï
1
ªQI&ú^](°q}öÜ�ØÙ+ùöIÁ^?
gáâ1`wait_event`LôÅfg+j+çé1

LWLock :;D¥áhKfg%H÷¯ÿj1³x.õM+j
qÑøùÜáU+²-./©î1
`wait_event`Lí7òô÷¯ÿj]ú+ñ+1
(aöja²-+ñ+\ðój#%ãj+%�ÄI
bHj)açº+A+1)

Timeout :;D¥áhKfgõÔÁq1`wait_event`LôÅ
²-+fgÖ1

ù5.`Activity`çé+fgmE

Activity  fgmE ãä

ArchiverMain KÎi¥á+5ñ"Ufg1

AutoVacuumMain K§9]â89Áá+5ñ"Ufg1

BgWriterHibernate K6L«¥áUfgIûüÖç1

BgWriterMain K6L«¥á5ñ"Ufg1
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CheckpointerMain KýËzÚ¥á+5ñ"Ufg1

LogicalApplyMain K·¸v¹¾]¥á+5ñ"Ufg1

LogicalLauncherMain K·¸v¹89D¥á+5ñ"Ufg1

PgStatMain Käù[®D¥á+5ñ"Ufg1

RecoveryWalStream S¥vqçIK89¥á5ñ"fgWALRþ1

SysLoggerMain Ksyslogger¥á+5ñ"Ufg1

WalReceiverMain KWAL¾[D¥á+5ñ"Ufg1

WalSenderMain KWAL*ùE¥á+5ñ"Ufg1

WalWriterMain KWAL«¬¥á+5ñ"Ufg1

ù6.`BufferPin`çé+fgmE

BufferPin  fgmE ãä

BufferPin fg?É#Ïn*+ëò�1

ù7.`Client`çé+fgmE

Client  fgmE ãä

ClientRead fg4º»¼©ª./1

ClientWrite fg«¬./Rº»¼1

GSSOpenServer Kd¢GSSAPIíiÔfg4º»¼©ª./1

LibPQWalReceiverConnect KWAL¾[DfgûÜá:;Dd¢½¾1

LibPQWalReceiverReceive KWAL¾[DUfg4Üá:;D¾[./1

SSLOpenServer KÿH½¾ÔfgSSL1

WalReceiverWaitStart fg89¥á*ù](Sv¹+w3./1

WalSenderWaitForWAL KWAL*ùD¥áUfgWALN!Ö1

WalSenderWriteData KWAL*ùD¥áUòâWAL¾[D+ÔvÔIfg
bcÃ91

ù8.`Extension`çé+fgmE

Extension  fgmE ãä

Extension KáâUfg1

ù9.`IO`çé+fgmE

IO fgmE ãä

BufFileRead fg4#ÏhEU©ª1

BufFileWrite fg²#ÏhE+«¬1

ControlFileRead fg©ª`pg_control`hE1

ControlFileSync fg`pg_control`hERþÍ¢áð1

ControlFileSyncUpdate fg{Ö`pg_control`hEYþRÍ¢áð1

ControlFileWrite fg«¬`pg_control`hE1

ControlFileWriteUpdate fg«¬{Ö`pg_control`hE1

CopyFileRead KhEv¹ØÙqçfg©ª1

CopyFileWrite KhE£QØÙqçfg«¬1
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DSMFillZeroWrite fg]"#$9çøùÜáÎÏ(backing)hE1

DataFileExtend fg?g./hENáâ1

DataFileFlush fg?g./hEþRÍ¢áð1

DataFileImmediateSync fg?g./hERÍ¢áð+¢e*%1

DataFilePrefetch fg?g./hE+&%¨ª1

DataFileRead fg²?g./hE+©ª1

DataFileSync fg²?g./hE+{¤þRÍ¢áð1

DataFileTruncate fg?g./hENîl1

DataFileWrite fg²?g./hE+«¬1

LockFileAddToDataDirRead Kû./AxjhEUPQ%TÔfg©ª1

LockFileAddToDataDirSync fg./RþÍ¢áðI*Ôû./AxjhEPQ
%T1

LockFileAddToDataDirWrite Kû./AxjhEUPQ%TÔfg«ØÙ1

LockFileCreateRead ÷d./AxjhEÔfg©ª1

LockFileCreateSync K÷d./AxjhEÔfg./RþÍ¢áð1

LockFileCreateWrite K÷d./AxjhEÔfg«ØÙ1

LockFileReCheckDataDirRead K¤Öô¢./AxjhEqçfg©ª1

LogicalRewriteCheckpointSync fg·¸¤«'(RKô¢ÖRþÍ¢áð1

LogicalRewriteMappingSync K·¸¤«qçfg'(./RþÍ¢áð

LogicalRewriteMappingWrite K·¸¤«qçfg'(./+«¬1

LogicalRewriteSync fg·¸¤«'(RþÍ¢áð1

LogicalRewriteTruncate fgK·¸¤«qçîl'(./1

LogicalRewriteWrite fg·¸¤«'(+«¬1

RelationMapRead fg?g'(hE+©ª1

RelationMapSync fg?g'(hERþÍ¢áð1

RelationMapWrite fg²?g'(hE+«¬1

ReorderBufferRead K¤ÖB¨#Ïnàâqçfg©ª1

ReorderBufferWrite K¤ÖB¨#Ïnàâqçfg«ØÙ1

ReorderLogicalMappingRead K¤ÖB¨#Ïnàâqçfg©ª·¸'(1

ReplicationSlotRead fg4v¹)Ùt¹hE©ª1

ReplicationSlotRestoreSync fgv¹)t¹hERþÍ¢áðI*ÔLð¥vR
ÜáU1

ReplicationSlotSync fgv¹)t¹hERþÍ¢áð1

ReplicationSlotWrite fg²v¹)t¹hE+«¬1

SLRUFlushSync Kô¢ÖI./0?zqçfgSLRU./RþÍ¢
áð1

SLRURead fg©ªSLRU=>1

SLRUSync K«=>6fgSLRU./RþÍ¢áð1

SLRUWrite fgSLRU=>+«¬1

SnapbuildRead fg©ª¨ß¶+*+AxÿÉ1

SnapbuildSync fg¨ß¶*+AxÿÉRþÍ¢áð1

SnapbuildWrite fg,T*+AxÿÉ+«¬1
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TimelineHistoryFileSync fgÀÁSv¹¾[+Ôç­*+hERþÍ¢áð
1

TimelineHistoryFileWrite fgÀÁSv¹¾[+Ôç­*+hE+«¬1

TimelineHistoryRead fg©ªÔç­*+hE1

TimelineHistorySync fgÖ÷d+Ôç­*+hERþÍ¢áð1

TimelineHistoryWrite fg«¬Ö÷d+Ôç­*+hE1

TwophaseFileRead fg©ªv-çÖçhE1

TwophaseFileSync fgv-çÖçhERþÍ¢áð1

TwophaseFileWrite fg²v-çÖçhE+«¬1

WALBootstrapSync K±(ÁáUfgWALþRÍ¢áð1

WALBootstrapWrite K±(ÁáUfgWAL=>+«¬1

WALCopyRead ÀÁv¹%HYaWALç{÷d%HÖ+WALçÔf
g©ª1

WALCopySync fgÀÁv¹%HYaWALçRÍ¢áð{÷d%H
Ö+WALç1

WALCopyWrite ÀÁv¹%HYaWALç{÷d%HÖ+WALçÔf
g«¬1

WALInitSync fg%HÖw3¶+WALhERÍ¢áð1

WALInitWrite Kw3¶%HÖ+WALhEÔfg«¬1

WALRead fgWALhE+©ª1

WALSenderTimelineHistoryRead KwalsenderÔç­åæqçfg4Ôç­*+hE
©ª1

WALSync fgWALhERþÍ¢áð1

WALSyncMethodAssign fg./RþÍ¢áðI*ÔÄ%%HÖ+WAL*%
:f1

WALWrite fg«¬WALhE1

ù10.`IPC`çé+fgmE

IPC fgmE ãä

BackupWaitWalArchive fgÎÏñÈ+WALhEÝNái1

BgWorkerShutdown fg6LÚÙE?z1

BgWorkerStartup fg6LÚÙE891

BtreePage hfgÕÖVTB-.ÓãñÈ+=ê7ÉX]1

CheckpointDone fgô¢ÖèÝ1

CheckpointStart fgô¢Ö231

ExecuteGather K×T`Gather` ù/ÛÖÔIfgT¥á+Ã91

HashBatchAllocate fg%H¿-+VT0¾~ûEÄ%0¾ù1

HashBatchElect fg¿1%HVT0¾~ûE{Ä%0¾ù1

HashBatchLoad fgðóVT0¾~ûEèÝ0¾ù+Q61

HashBuildAllocate fg%H¿-+VT0¾~ûEÄ%w30¾ù1

HashBuildElect fg¿1%HVT0¾~ûE{Ä%w30¾ù1

HashBuildHashInner fgðóVT0¾~ûEèÝÜ�?g+2ß1

HashBuildHashOuter fgðóParallel
0¾~ûEèÝ²Ç�?g+Än1
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HashGrowBatchesAllocate fg¿-+VT0¾~ûEÄ%{x3òâ1

HashGrowBatchesDecide fg¿1%HVT0¾~ûE{Ö-ë{+3òâÇ
ä1

HashGrowBatchesElect fg¿1%HParallel
0¾~ûE{Ä%{x3òâ1

HashGrowBatchesFinish fg%H¿-+VT0¾~ûEÖ-ë{+3¯Çä
1

HashGrowBatchesRepartition fg%H¿-+VT0¾~ûEÖ-ë{+3òâÇ
ä1

HashGrowBucketsAllocate fg¿-+VT0¾~ûEèÝ{xbucket+Ä%1

HashGrowBucketsElect fg¿1%HVT0¾~ûE{Ä%{x+buckets
1

HashGrowBucketsReinsert fgðóParallel
0¾~ûEèÝL4ãã¬RÖbucketsU1

LogicalSyncData fg·¸v¹Üá:;D*ù](w3ù*%+./
1

LogicalSyncStateChange fg·¸v¹Üá:;D{¤Öç1

MessageQueueInternal fgÇ%H¥á5QRøùç}6ß1

MessageQueuePutMessage fgLÉeç}«¬øùç}6ß1

MessageQueueReceive fg4øùç}6ß¾[xÛ1

MessageQueueSend fgLxÛ*ùRøùç}6ß1

ParallelBitmapScan fgVTÙêÓãNw3¶1

ParallelCreateIndexScan fgVT`CREATE INDEX` ÚÙEèÝ7Óã1

ParallelFinish fgVTÚÙ=>èÝù81

ProcArrayGroupUpdate fgãâ(KVTØÙ©9Ô]õm;ID1

ProcSignalBarrier fg:;mENña6¼òâ1

Promote fgÎ]gäFè1

RecoveryConflictSnapshot fgvacuum]â+¥vÏÐÕÖ1

RecoveryConflictTablespace fg¥vÏÐÕÖ<õùÇç1

RecoveryPause fg¥vÕÖ¥T1

ReplicationOriginDrop fgv¹77ú¬Ã9ÖçIYàXY<õ&1

ReplicationSlotDrop fgv¹)7ú¬Ã9ÖçIYàXY<õ&1

SafeSnapshot fg?ª`READ ONLY
DEFERRABLE`m;+a~ÿÉ1

SyncRep K*%v¹qçfgÜá:;D+°01

XactGroupUpdate fgÄããäKVTØÙ©9Ô{Öm;Öç1

ù11.`Lock`çé+fgmE

Lock fgmE ãä

advisory fg?É%Hde]»j1

extend fgáâ%H?g1

frozenid fgèÿ pg_database.datfrozenxid  ò pg_database
.datminmxid.

object fg?ª¬?g./0²ï*+j1

page fg?ª%H?g=>*+j1
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relation fg?É%H?g+j1

spectoken fg?ª&G+ã¬j1

transactionid fgm;èÝ1

tuple fg?ª4ã*+j1

userlock fg?ª]»j1

virtualxid fg?ª=>m;IDj1

ù12.`LWLock`çé+fgmE

LWLock fgmE ãä

AddinShmemInit fgàâøùÜáU+áâÇçÄ%1

AutoFile fg{Ö`postgresql.auto.conf`hE1

Autovacuum fg©ªI{Ö§9]âÚÙE+V;Öç1

AutovacuumSchedule fg°q¿1ú§9]â+ùÝªÈ6]â1

BackgroundWorker fg©ªI{Ö6LÚÙEÖç1

BtreeVacuum fg©ªI{Öb-.°±+]âü?|}1

BufferContent fgìyÜáU+./=1

BufferIO fg./=*+I/O1

BufferMapping fgL./ýû#Ï?U+#Ïn?f1

Checkpoint fg23%Hô¢Ö1

CheckpointerComm fgàâfsync:ó1

CommitTs fg©ªI{Öm;FøÔç@+s6%H³®1

CommitTsBuffer KFøÔç@SLRU#Ïn*fgI/O1

CommitTsSLRU fgìyFøÔç@SLRU#á1

ControlFile fg©ªI{Ö`pg_control`hEI÷d%HÖ+W
ALhE1

DynamicSharedMemoryControl fg©ªI{Ö9çøùÜáÄ%|}1

LockFastPath fg©ªI{Ö¥á+ÿ!¬Aj|}1

LockManager fg©ªI{Ö?(ÒheavyweightÓj1

LogicalRepWorker fg©ªI{Ö·¸v¹ÚÙD+Öç1

MultiXactGen fg©ªI{Öøù+multixactÖç1

MultiXactMemberBuffer KmultixactÝ>SLRU#Ïn*fgI/O1

MultiXactMemberSLRU fgìymultixactÝ>SLRU#á1

MultiXactOffsetBuffer Kmultixact BÆ SLRU#Ïn*fgI/O1

MultiXactOffsetSLRU fgìymultixact BÆ SLRU#á1

MultiXactTruncation fg©ªIîlmultixact|}1

NotifyBuffer K`NOTIFY` ç} SLRU#Ïn*fgI/O1

NotifyQueue fg©ªI{Ö`NOTIFY` ç}1

NotifyQueueTail fg`NOTIFY`ç}áð*+{Ö"¹1

NotifySLRU fgìy`NOTIFY`ç}SLRU#á1

OidGen fgÄ%%HÖ+OID1

OldSnapshotTimeMap fg©ªI{ÖC+ÿÉt¹|}1

ParallelAppend KVT5Qù/×Tqçfg¿15%HTù/1
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ParallelHashJoin KVT0¾½¾ù/×Tqçfg*%ÚÙD1

ParallelQueryDSA fgVT¢£9çøùÜáÄ%1

PerSessionDSA fgVT¢£9çøùÜáÄ%1

PerSessionRecordType fgìya?vDçé+VT¢£|}1

PerSessionRecordTypmod fgìya?òôüñÕxçé+çéuEí+VT
¢£|}1

PerXactPredicateList KVT¢£qçfgìyV;X¨ß¶m;Ía+F
Gjßù1

PredicateLockManager fgìyX¨ß¶m;\]+FGj|}1

ProcArray fgìybH¥áøù+./©î(ÀêtuI#?
ªÿÉIJKíi+m;ID)1

RelationMapping fg©ªI{Ö`pg_filenode.map`hE(](âä}
ögäAx+hEÛÖÄ%)1

RelCacheInit fg©ªI{Ö`pg_internal.init`?g#áw3¶h
E1

ReplicationOrigin fg÷dó<õI\]v¹71

ReplicationOriginState fg©ªI{Ö%Hv¹7+¥Í1

ReplicationSlotAllocation fgÄ%Iopv¹)1

ReplicationSlotControl fg©ªI{Öv¹)Öç1

ReplicationSlotIO Kv¹)Ù*fgI/O1

SerialBuffer KX,Tm;ÏÐ+SLRU#Ïn*fgI/O1

SerializableFinishedList fgìyYèÝ+X¨ß¶m;ßù1

SerializablePredicateList fgìyX¨ß¶m;Ía+FGjßù1

SerializableXactHash fg©ªI{Ö?(X¨ß¶m;+|}1

SerialSLRU fgìyX¨ß¶m;ÏÐSLRU#á1

SharedTidBitmap KVTÙê°±Óãqçfgìyøù+TIDÙê1

SharedTupleStore KVT¢£qçfgìyøù4ãáð1

ShmemIndex fgKøùÜáUéRIÄ%Çç1

SInvalRead fg4øùAx}~6ßUô°ç}1

SInvalWrite fgûøù4A}~6ßPQç}1

SubtransBuffer KTm;SLRU#Ïn*fgI/O1

SubtransSLRU fgìyTm;SLRU#á1

SyncRep fg©ªI{Öa?*%v¹Öç+|}1

SyncScan fg¿1*%ùÓã+â3Ùå1

TablespaceCreate fg÷dI<õùÇç1

TwoPhaseState fg©ªI{ÖY/Îm;+Öç1

WALBufMapping fgKWAL#ÏnUrõ%H=>1

WALInsert fgLWAL./ã¬Üá#Ïn1

WALWrite fgWAL#Ïn«¬à)1

WrapLimitsVacuum fg{Öm;idòmultixactç[+"¹1

XactBuffer Km;Öç+SLRU#Ïn*fgI/O1

XactSLRU fgìym;Öç+SLRU#á1

XactTruncation fg×T`pg_xact_status`I{Ö&X]+sH+m
;ID1
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XidGen fgÄ%Ö+m;ID1

ù13.`Timeout`çé+fgmE

Timeout fgmE ãä

BaseBackupThrottle Va"SÃ9ÔK'lÎÏqçfg1

PgSleep ¯(O]`pg_sleep`I*çñ.Qfg1

RecoveryApplyDelay ¯(IJøåIK¥vqçfg¾]WAL1

RecoveryRetrieveRetryInterval VWAL./Ûf4bc{7( pg_walIáiIS)?É
ÔIK¥vqçfg1

VacuumDelay K%H'(4Ò+]âIJÖ1

5>+ÁTâüw^c¢@fgmEr

SELECT pid, wait_event_type, wait_event FROM pg_stat_activity WHERE wait_event is NOT

NULL;

Êpid  | wait_event_type | wait_event

------+-----------------+------------

Ê2540 | Lock            | relation

Ê6644 | LWLock          | ProcArray
(2 rows)

pg_stat_replication

`pg_stat_replication`èêLKbHWAL*ù:¥áUí7%TIéü?(v¹R*ù:½¾+Î]:;D
+äù|}1 ÇaÂ¾½¾+Î]øÎNßG;¼a?(5óÎ]:;D+|}1

ù14. pg_stat_replication  èê

ßçéãä

pid  `integer`%H WAL *ù¥á+¥á ID

usesysid  `oid`åxRõH WAL *ù¥á+]»+ OID

usename `name`åxRõH WAL *ù¥á+]»+ñ+

application_name  `text`½¾RõH WAL *ù¥á+¾]+ñ+

client_addr  `inet`½¾RõH WAL *ù¥á+º»¼+ IP ¨æ1
^_õHKúÇI&ùüuº»¼ÀÁ:;D$D*+%HUnix è¾x½¾1

client_hostname  `text`½¾*+º»¼+5$ñI¯%|²`client_addr`+Lû DNS ¢éJK1
õHKLÇ² IP ½¾¬ÇIVWÇaK log_hostnameN8]Ô¬Ç1

client_port  integer`-.ñVÌúûr WAL ªüµ\ýþZ TCP ñÿ!2!­´V Unix "³#êB
-1`

backend_start  `timestamp with time zone`õH¥á23+ÔçIeº»¼#cÔ½¾RõHWAL
*ù¥á+1

backend_xmin `xid`¯hot_standby_feedbackJK+õH6Î$+`xmin`MK­1

state  text`$QZ WAL ªüµ\ôõ_ I6Z%H&`startup : õHWAL*ùDhK891 catchup:
õHWAL*ùE½¾+Î]:;DhKN*5:;D1 streaming :
Kð½¾+Î]:;DN*5:;DÜ6IõHWAL*ù:hKS¶7¶1 backup:
õHWAL*ùDhK*ù%HÎÏ1 stopping : õHWAL*ùDhKOó1

sent_lsn  `pg_lsn`KõH½¾**ù+s6%H¨«¦p>+Ùå
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write_lsn  `pg_lsn`NõH6Î:;D«¬Rà)+s6%H¨«¦p>+Ùå

flush_lsn  `pg_lsn`NõH6Î:;D!¬Rà)+s6%H¨«¦p>+Ùå

replay_lsn  `pg_lsn`N¤pRõH6Î:;D*+./0U+s6%H¨«¦p>+Ùå

write_lag
`interval`4m¨!ÖUq+WALû¾[RýÎ]:;DY«¬WAL+À½(,Pë!ÖI¾]&)Üç+Ôç
ZÁ1
^_Lý:;D%åú*%Î]:;DI|XY\]ý~.{Q¯KFøÔ`synchronous_commit`ÿÅ`r
emote_write`ñ(ù+IJ1

flush_lag
`interval`Km¨!«Uq+WALû¾[R6Î:;DYZ«¬VW!«&ç,'¼a¾]è+À½ÜçS
R+Ôç1
^_õL:;DN%åú%H*%6ÎIõXY]{ù¯KFøÔ`synchronous_commit`+ÿÅ`on`ñ
(ù+IJ1

replay_lag
`interval`Km¨!«Uq+WALû¾[R6Î:;DYZ«¬&ó!«&VW¾]&+À½ÜçSR+Ô
ç1
^_õL:;DN%åú%H*%6ÎIõXY]{ù¯KFøÔ`synchronous_commit`+ÿÅ`remote
_apply`ñ(ù+IJ1

sync_priority
`integer`K'(µã+*%v¹UIõL6Î:;DN¿ú*%6Î+µãÿ1K'(ë-.¯+*%v
¹UIõH³¼a~_1

sync_state  text`ûGùÁ'(()Z*+ôõ_ I6Z%H&`async :
õL6Î:;D#&%+1 potential :
õL6Î:;DËK#&%+I,XOKV;+*%6Î}~Ô7Ý*%+1 sync:
õL6Î:;D#*%+1 quorum: õL6Î:;DNVLë-.¯6Î:;D+y¿1

reply_time  `SÔn+Ôç@`4Î]:;D[R+s6%õÔv|}+*ùÔç

`pg_stat_replication`èêUJK+T6ÔçUq+WALN«¬ó!«VW¤pYÑ*ùD½Uõ%Vñå
+Ôç+Í¯1^_Üá:;DN%åú%L*%6ÎIõöÔçùü¯b%¡*%FøÿÅñS{çIE
#XOS{è+FøIJ1²(%L&%6ÎI`replay_lag`ß#sU+m;7É²¢£XÞ+IJÔç+
Uº³1^_6Î:;DYZèºk*w*ù:;DVW¼aWALÃ9IKÑÔçÜLÕÖéüsUGR+
T6ÔçIàª6ÇíéüúNULL1

²(üâv¹í§9G¯T6Ôç1·¸Õ8ãEXOí¿1M¨*Gâäç}I^_&ú¼aõMLIâ
ä$¹LcT6éüúNULL1

«ï

JK+T6ÔçV¬?ÉV;+¤p!Wu6Î'ax¢ôOk**ù:;D+¨G1KÖ+WALN
æÝqçIõM%¡gäLéüçº+ÔçI,#V*ùD7údåÔíéüÝ*+³1²Å#V6
Î:;Dèºk*ÔI`pg_stat_replication`éü+#«¬ó!«Ñ¤psUJK+WALÙåñå+
ÔçQÝ#%ö]»XO¨q+"1õ¡LfûúUq+«m;G¯*%Føòm;XÞMIJ+A
+%ù1úwÎÏ]»¨q%¡Ý*+T6àéS{+XYIK%Hèº¤pè+dågä*Ilagß
íK%çÉZÑ+Ôç6ÔvÝNULL1Jtgä¾u¿1Lõ¡tuùüú²}./ó"IEÕÖé
üsU+Y½³1

pg_stat_wal_receiver

`pg_stat_wal_receiver`m;Çí7%TI&éüw4 WAL
¾[Dñ½¾+:;DÉR+a?u¾[D+äù|}1

ù15. pg_stat_wal_receiver  èê

ßçéãä

pid  `integer`WAL¾[D¥á+¥áID
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status  `text`WAL¾[¥á+Ã9Öç

receive_start_lsn  `pg_lsn`WAL¾[D89Ô\]+Ø%H«;p>Ùå

receive_start_tli  `integer`WAL¾[D89Ô\]+Ø%HÔç­.x

written_lsn
`pg_lsn`YZ¾[V«¬à)+s6%H¨«¦p>ÙåI,¼a!¬1õÝO](./èêMô¢1

flushed_lsn
`pg_lsn`YZ¾[V!¬Rà)+s6%H¨«¦p>ÙåIuxç+w3³#89WAL¾[DÔ\]+
Ø%Hp>Ùå

received_tli
`integer`¾[V!¬Rà)+s6%H¨«¦p>Ùå+Ôç­.xIuxç+w3³ú89WAL¾[D
Ô\]+Ø%Hp>Ùå+Ôç­.x

last_msg_send_time `timestamp with time zone`47[WAL*ùD[R+s6%õ|}+*ùÔç

last_msg_receipt_time  `timestamp with time zone`47[WAL*ùD[R+s6%õ|}+¾[Ôç

latest_end_lsn  `pg_lsn`û7[WAL*ùDJK+s6+¨«¦p>Ùå

latest_end_time  `timestamp with time zone`û7[WAL*ù:JK+s6%|«;p>Ùå+Ôç

slot_name `text`õHWAL¾[D\]+v¹)+ñ+

sender_host text`ûrWAL³,)Ù³±ZIvorySQL]ºZ-._
ûIJH-.Ú"IPk/2ô0ÏÐÃÄ2!­Ù³Hý1Unix"³#µÄZ_(ÃÄZ23IJ4ö25
Bö6HJ /`2[+\²¬A1)

sender_port  `integer`õHWAL¾[D½¾+IvorySQLþÁ+¼Óê1

conninfo  `text`õHWAL¾[D\]+½¾xí,I²2º]^+xç¥Twà_òâ1

pg_stat_subscription

b%HÉÜ+5ÚÙERK`pg_stat_subscription`èêUa%Tç^_ÚÙE¼aAT|PIDúÇèIòâ
NÉÜù+w3./£QØÙ+ÚÙE'íaÆÇ+T1

ù16. pg_stat_subscription  èê

ßçéãä

subid  `oid`ÉÜ+OID

subname `name`ÉÜ+ñ+

pid  `integer`ÉÜÚÙE¥á+¥áID

relid  `oid`ÚÙDhK*%+?g+OID;Null](5¾]ÚÙD

received_lsn  `pg_lsn`¾[R+s6%H¨«¦p>ÙåIuxç+w3³ú0

last_msg_send_time `timestamp with time zone`4WAL*ùD[R+s6%õ|}+*ùÔç

last_msg_receipt_time  `timestamp with time zone`4WAL*ùD[R+s6%õ|}+¾[Ôç

latest_end_lsn  `pg_lsn`ûWAL*ùDJK+s6¨«¦p>Ùå

latest_end_time  `timestamp with time zone`ûWAL*ùDJK+s6%|¨«¦p>Ùå+Ôç

pg_stat_ssl

`pg_stat_ssl`èêLúb%H6¼IE WAL *ù¥áí7%TI]{éüõH½¾*+ SSL \]tu1
XYc&û`pg_stat_activity`IE`pg_stat_replication`ÀÁ`pid`ß½¾{ÉR{xa?u½¾+ÚÛ1

ù17. pg_stat_ssl  èê

pid  `integer`6¼IWAL*ùD¥áID

ssl  `boolean`^_Ký½¾*\]SSLI|ú`
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version  `text`\]SSL+lmI^_ý½¾*¼a\]SSL|úNULL

cipher  `text`hK\]+SSLÌ8+ñ+I^_ý½¾*¼a\]SSL|úNULL

bits  `integer`\]+QÌ8fU+Ù.I^_ý½¾*¼a\]SSL|úNULL

compression `boolean`^_\]SSLab|ú`IE|úcI^_ý½¾ë\]SSL|úNULL

client_dn  text`47ÚÛ(DN2Distinguished
Name)#8ú´VZ-.ñ9:2!­;£RT-.ñ9:ôN<Ù³ù;£´VSSL2êBNULL_
!­DN#8=ó`NAMEDATALEN (ò/îdUú64Hxí)I|uxçLNîl1

client_serial
`numeric`º»¼ìd+¨ßêI^_¼aF1º»¼ìdIKý½¾*¼a\]SSLI|úNULL1
ìd¨ßêòìde*E+ãD$%òô%Hìd(õ¬e*EÒÓ¨¤]¨ßê)1

issuer_dn  `text`º»¼ìde*E+nÅñ+(DNIDistinguished
Name)I^_¼aF1º»¼ìdIKý½¾*¼a\]SSLI|úNULL1uxçC`client_dn`%MNî
l1

pg_stat_gssapi

`pg_stat_gssapi`èêLí7b%H6¼%HTIéüu½¾*+GSSAPI\]tu1
&XYQ¬R`pg_stat_activity`I`pg_stat_replication`*+`pid`ßI?ª{x?(½¾+fÚ|}1

ù18. pg_stat_gssapi  èê

ßçéãä

pid  `integer`6¼¥áID

gss_authenticated  `boolean`^_ý½¾\]wGSSAPI¯ÏËìI|úTrue

principal  text`Vó>9<Ù³Z-?2!­@´VGSSAPIz<Ù³µÄAB>92êBNULL_
!­-?=¬C1`NAMEDATALEN (ò/îdUú64Hxí)I|uxçNîl1

encrypted  `boolean`^_Ký½¾*\]wGSSAPIQÌI|ú`

pg_stat_archiver

`pg_stat_archiver`èêã#a%TIðUí7?(®g+ái¥á+./1

ù19. pg_stat_archiver  èê

ßçéãä

archived_count  `bigint`YÝNái+WALhE.

last_archived_wal  `text`s6%HÝNái+WALhE+ñ+

last_archived_time  `timestamp with time zone`s6%|ÝNáiØÙ+Ôç

failed_count  `bigint`ÕxWALhEÎi}h|.

last_failed_wal  `text`s6%|}h+áiØÙ+WALhE+ñ+

last_failed_time  `timestamp with time zone`*|áiØÙ}h+Ôç

stats_reset  `timestamp with time zone`õöäù./s6%|¤å+Ôç

pg_stat_bgwriter

`pg_stat_bgwriter`èê3úÇa%TIðUí7®g+ºi./1

ù20. pg_stat_bgwriter  èê

ßçéãä

checkpoints_timed  `bigint`Y×T+¨-ô¢Ö.
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checkpoints_req  `bigint`:óY×T+ô¢Ö.

checkpoint_write_time  `double
precision`ô¢ÖòâULhE«¬à)+�Äñå[+ãÔçIY°±úËÙ

checkpoint_sync_time  `double
precision`ô¢ÖòâULhE*%Rà)+�Äñå[+ãÔçIY°±úËÙ

buffers_checkpoint  `bigint`ô¢Öqç«¬+#Ïn.

buffers_clean  `bigint`6L«¬D«¬+#Ïn.

maxwritten_clean  `bigint`6L«¬Dnú«¬jx#ÏnQOó]âÓã+|.

buffers_backend  `bigint`6¼Â¾«¬+#Ïn.

buffers_backend_fsync
`bigint`6¼îï×T§Â+`fsync`O]+|.(Àê6L«¬DòâõöIe\6¼×T§Â+«¬)

buffers_alloc  `bigint`Ä%+#Ïn.

stats_reset  `timestamp with time zone`õöäù./s6%|¤å+Ôç

pg_stat_database

`pg_stat_database`èêLí7%T](®gU+bH./0IQ%T](øù²ïIéü./0ôö+ä
ù|}1

ù21. pg_stat_database èê

ßçéãä

datid  `oid`u./0+OIDIÄ(øù?g+²ïú0

datname name`ûr34óZÚÛ2ô0DEz|B`NULL 1

numbackends integer`$QÙ³±<34óZÁñ32zóDEz|êB`NULL 1
õ#uèêU$%ÈÔÃ'V;Öç+³+ß;ñaðóßÈÔ§*|¤åY{kl+³1

xact_commit `bigint`ý./0UYFø+m;.

xact_rollback  `bigint`u./0UYÔm+m;.

blks_read  `bigint`Ku./0U©ª+à)ý.

blks_hit
`bigint`K#áU*Ëà)ý+|.Iný©ªÝ#îÈ+(õÇíìKIvorySQL#áUIQÝ#KØÙgä
+hEgä#áU)

tup_returned  `bigint`õH./0U¢£ÈÔ+T.

tup_fetched  `bigint`õH./0U¢£?ª+T.

tup_inserted  `bigint`¢£Ku./0Uã¬+T.

tup_updated `bigint`õH./0U¢£{Ö+T.

tup_deleted  `bigint`õH./0UN¢£<õ+T.

conflicts  `bigint`¯(ûý./0U+¥vÏÐQªç+¢£.1(ÏÐÇ*æKÎ]:;D*)

temp_files
`bigint`õH./0U¢£÷d+úÔhE+.¯1ñaúÔhERLNù.IQÝnÑúÔhEúèHN
÷d(Á^IB¨I2ß)I^Ý�olog_temp_filesøå1

temp_bytes
`bigint`õH./0U+¢£«¬úÔhE+./ã¯1ñaúÔhERLNù.IQÝ�oúÔhEúè
HN÷dI^Ý�olog_temp_filesøå1

deadlocks `bigint`Ký./0UôGR+Ñj.

checksum_failures
`bigint`Ký./0(Iøù²ï)UôGR+./=ýË8}h.I^_¼a8]./ýË8|úNULL1
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checksum_last_failure  `timestamp with time
zone`Ký./0(Iøù²ï)UôGRs6%H./=ýË8}h+ÔçI^_¼a8]./ýË8|úN
ULL1

blk_read_time  `double
precision`KõH./0UÀÁ6¼©ª./hEýñå[+ÔçIY°±úËÙ(^_8]wtrack_io_timi
ngIE|ú")

blk_write_time  `double
precision`KõH./0UÀÁ6¼«./hEýñå[+ÔçIY°±úËÙ(^_8]wtrack_io_timing
IE|ú")

stats_reset  `timestamp with time zone`õöäù./s6%|¤å+Ôç

pg_stat_database_conflicts

`pg_stat_database_conflicts`èêúb%H./0í7%TI
]{éü./0ôöÜ¯(û6Î:;D*+¥vÁáÏÐQNªç+¢£+äù|}1
õHèêLÇí76Î:;D*+|}InúÏÐíÝ*æK5:;D*1

ù22. pg_stat_database_conflicts  èê

datid  `oid`./0+OID

datname `name`./0+ñ+

confl_tablespace  `bigint`õH./0U¯(<õùÇçQªç+¢£+.¯

confl_lock  `bigint`ý./0U¯(j-õÔQNªç+¢£.

confl_snapshot  `bigint`ý./0U¯(CÿÉQªç+¢£.

confl_bufferpin  `bigint`ý./0U¯(p-#ÏnQNªç+¢£.

confl_deadlock  `bigint`ý./0U¯(ÑjQNªç+¢£.

pg_stat_all_tables

`pg_stat_all_tables`èêLúV;./0U+b%Hùçíì TOAST
ùèí7%TIuTéüû²uù+ìyü?+äù|}1
`pg_stat_user_tables`ò`pg_stat_sys_tables`èêí7ü*+|}I,#NÁqÉÄÅÇéü]»ògä
ù1

ù23. pg_stat_all_tables  èê

ßçéãä

relid  `oid`ù+OID

schemaname `name`uùñK+à¦+ñ+

relname `name`õHù+ñ+

seq_scan `bigint`Kýù*89+§¨Óã.

seq_tup_read `bigint`½ÖÓã?ª+þÔT.

idx_scan `bigint`²õHù*â+°±Óã.

idx_tup_fetch  `bigint`°±Óã?ª+þÔT.

n_tup_ins  `bigint`ã¬+T.

n_tup_upd `bigint`{Ö+T.(íìHOT{Ö+T)

n_tup_del  `bigint`<õ+T.

n_tup_hot_upd `bigint`HOT{Ö+T.(eIÝÈ6Ëë+°±{Ö)

n_live_tup  `bigint`Ã+T+rù.¯

n_dead_tup `bigint`sÑT+rù.¯
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n_mod_since_analyze `bigint`§*|ÄÞýùY{u¤+T+rù.¯

n_ins_since_vacuum `bigint`§*|]ÇýùY{ã¬+T+rù.¯

last_vacuum timestamp with time zone`FÁGãGHI{ûrJ(5KL`VACUUM FULL )

last_autovacuum `timestamp with time zone`õHùs6%|N§9]â`Ñ¥á]â+Ôç

last_analyze  `timestamp with time zone`*%|Ä9ÄÞõHù

last_autoanalyze  `timestamp with time zone`§9]â`Ñ¥ás6%|ÄÞõHù

vacuum_count `bigint`õHùNÄ9]â+|.(`VACUUM FULL`Ýù.)

autovacuum_count `bigint`õHùNautovacuum`Ñ¥á]â+|.

analyze_count `bigint`Ä9ÄÞõHù+|.

autoanalyze_count  `bigint`õHùNautovacuum`Ñ¥áÄÞ+|.

pg_stat_all_indexes

`pg_stat_all_indexes`èêLúV;./0U+bH°±í7%TIuTéü?(²u°±ìy+äù|}
1`pg_stat_user_indexes`ò`pg_stat_sys_indexes`èêí7ü*+|}I,#NÁqÉÇÄÅéü]»ò
gä°±1

ù24. pg_stat_all_indexes  èê

ßçéãä

relid  `oid`²(ý°±+ù+OID

indexrelid  `oid`õH°±+OID

schemaname `name`õH°±ñK+à¦ñ+

relname `name`õH°±+ù+ñ+

indexrelname `name`õH°±+ñ+

idx_scan `bigint`KõH°±*28+°±Óã+.¯

idx_tup_read  `bigint`Óãý°±ÈÔ+°±@.

idx_tup_fetch  `bigint`\]ý°±¥TjË°±Óã?ª+Ã9ùT.

°±XYNjË°±ÓãóÒÙêÓ°±ÓãYÑµ¶D\]1K%|ÙêÓãUIxH°±+yGXYN
ÀÁ AND I OR
ë|ãDInýV\]%|ÙêÓãÔtYLªÉ+Hë7Tû²-+°±?fâ{1nýI%|ÙêÓã
íÇQ&\]+°±+`pg_stat_all_indexes`. idx_tup_read`í32M9BNrJwx`pg_stat_all_tables .
idx_tup_fetch`í32ÞHö5OP`pg_stat_all_indexes .idx_tup_fetch 1^_ñF1+ê¯³ÝKµ¶
Däù|}Õx+ôöÜÜIµ¶D^íìy°±{ô¢Inúµ¶Däù|}XOYZÒÝÖuÓw1

«ï

e\Ý]ÙêÓãI`idx_tup_read`ò`idx_tup_fetch`ù.^XOÝ*Inú`idx_tup_read`äù4
u°±ªÉ+°±@Q`idx_tup_fetch`äù4ùªÉ+Ã·+T1^_\]u°±ªÉwbcÑÒT
I'ëFø+TIIE^_ÀÁ%|Ç]°±Óã+:¦ÅZwbc7?ªI6ELZú1

pg_statio_all_tables

`pg_statio_all_tables`èêLúV;./0U+bHùçíì TOAST
ùèí7%TIuTéüz-ù*a? I/O
+äù|}1`pg_statio_user_tables`ò`pg_statio_sys_tables`èêí7ü*+|}I,#NÁqÉÄÅÇ
éü]»ùògäù1

ù25. pg_statio_all_tables  èê
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ßçéãä

relid  `oid`ù+OID

schemaname `name`uùñK+à¦ñ

relname `name`õHù+ñ+

heap_blks_read `bigint`4uùU©ª+à)ý+.¯

heap_blks_hit  `bigint`uùU+#ÏnåU.

idx_blks_read  `bigint`4õHù*ña°±©ª+à)ý.

idx_blks_hit  `bigint`õHù*ña°±U+#ÏnåU.

toast_blks_read  `bigint`4õHù+TOASTùU©ª+à)ý+.¯(^_a+i)

toast_blks_hit  `bigint`õHù+TOASTùU+#ÏnåU.(^_a+i)

tidx_blks_read  `bigint`4õHù+TOASTù°±U©ª+à)ý+.¯(^_a+i)

tidx_blks_hit  `bigint`õHù+TOASTù°±U+#ÏnåU.(^_a+i)

pg_statio_all_indexes

`pg_statio_all_indexes`èêLúV;./0U+bH°±í7%TIuTéüz-°±*a? I/O
+äù|}1
`pg_statio_user_indexes`ò`pg_statio_sys_indexes`èêí7ü*+|}I,#NÁqÉÄÅÇéü]»
°±ògä°±1

ù26. pg_statio_all_indexes  èê

ßçéãä

relid  `oid`²õH°±+ù+OID

indexrelid  `oid`õH°±+OID

schemaname `name`°±ñK+à¦ñ+

relname `name`ý°±+ù+ñ+

indexrelname `name`õH°±+ñ+

idx_blks_read  `bigint`4ý°±U©ª+à)ý+.¯

idx_blks_hit  `bigint`ý°±U+#ÏnåU.

pg_statio_all_sequences

`pg_statio_all_sequences`èêLúV;./0U+bH¨ßí7%TIuTéüKz-¨ß*a? I/O
+äù|}1

ù27. pg_statio_all_sequences  èê

ßçéãä

relid  `oid`¨ß+OID

schemaname `name`ý¨ßñK+à¦+ñ+

relname `name`ý¨ß+ñ+

blks_read  `bigint`4õH¨ßU©ª+à)ý+.¯

blks_hit  `bigint`Ký¨ßU+#ÏnåU.

pg_stat_user_functions

`pg_stat_user_functions`èêLúb%HNkä+ñ.í7%TIuTéüa?uñ.×T+äù|}1
track_functions~.t¹Rªêöñ.Nâä1

30



ù28. pg_stat_user_functions  èê

ßçéãä

funcid  `oid`ñ.+OID

schemaname `name`õHñ.ñK+à¦+ñ+

funcname `name`õHñ.+ñ+

calls  `bigint`õHñ.YZNO]+|.

total_time  `double precision`KõHñ.YÑ&ñO]+ðóñ.Uå[+ãÔçIY°±ù

self_time  `double precision`KõHñ.m¯å[+ãÔçIÝíìN&O]+ðóñ.IY°±ù

pg_stat_slru

IvorySQLÀÁ*SLRU*(simple least-recently-usedIjË+sU-så-\])#áìy}öà)*+|}1
`pg_stat_slru`èêLúbHNâä+SLRU#áí7%TIéü?(ìy#á=>+äù|}1

ù29. pg_stat_slru  èê

ßçéãä

name `text`SLRU+ñ+

blks_zeroed  `bigint`w3¶qçNå"+ý.

blks_hit
`bigint`YZKSLRUU+à)ýN*Ë+|.InýÝÈ6©ª(õÇíìSLRUU+åUIQÝ#ØÙgä
+hEgä#á)

blks_read  `bigint`úõHSLRU©ª+à)ý.

blks_written  `bigint`úõHSLRU«¬+à)ý.

blks_exists  `bigint`úõHSLRUô¢#EáK+ý.

flushes  `bigint`ýSLRU+v./!Ö.

truncates  `bigint`õHSLRU+îl.

stats_reset  `timestamp with time zone`õöäù./s6%|¤å+Ôç

Statistics Functions

ðó¢@äù|}+:f#Â¾\]¢£Iõö¢£\]*äò/èê]R+ª«äù|}ìyñ.1
^6wÕ^ñ.ñfÚÛIX~�ò/èê+-.çÁ^IKpsqlUÊXY*G`\d+ pg_stat_activity`è1
Ú²b%H./0äù|}+ìyñ.c%H./0 OID
Ùú~.{òô6JKêH./01QÚ²bHùòbH°±+ñ.6óùI°± OID1
Ú²bHñ.äù|}+ñ.]%Hñ.
OID1«ïÇaKV;./0U+ùó°±òñ.ôONõöñ.@R1

{xäù®D+ñ.ßK ù 30 U1

ù30.Additional Statistics Functions

ñ.ãä

pg_backend_pid () w `integer`ÈÔ5QRV;íi+:;D¥á+¥áID1

pg_stat_get_activity  ( integer  ) w setof
record`´VÍÎZµ\IDQR£SÁñ01ZTÐ2!­ÍÎy`NULL I|ÈÔgäUbHÃ96¼+%õ
Õx1 ÈÔ+xç#`pg_stat_activity`èêUxç+T®1

pg_stat_get_snapshot_timestamp () w `timestamp with time zone`ÈÔV;äùÿÉ+Ôç@1

pg_stat_clear_snapshot  () w `void`ÀÁV;+äùÿÉ1
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pg_stat_reset  () w
`void`LV;./0+ñaäùù.D¤åú"1/0tu5uñ.{"(õÿ]»I,#ðó]»XY
Nx1EXECUTE{ATýñ.1

pg_stat_reset_shared  ( text  ) w `void`y/~.+Ý*IL%ö®gôö+äùù.D¤åú"1
~.XY#`bgwriter`{¤å`pg_stat_bgwriter`èêUéü+ñaù.DI
IE`archiver`{¤å`pg_stat_archiver`èêUéü+ñaù.D1/0tu5uñ.{"(õÿ]»I
,#ðó]»XYNx1EXECUTE{ATýñ.1

pg_stat_reset_single_table_counters  ( oid  ) w
`void`LV;./0UËHùI°±+äù|}¤åú"1/0tu5uñ.{"(õÿ]»I,#ðó
]»XYNx1EXECUTE{ATýñ.1

pg_stat_reset_single_function_counters  ( oid  ) w
`void`LV;./0UËHñ.+äù|}¤åú"1/0tu5uñ.{"(õÿ]»I,#ðó]»
XYNx1EXECUTE{ATýñ.1

pg_stat_reset_slru  ( text  ) w void`®YrSLRUUEôVWÊ»£SLRUZ&í01XÇBY_
!­ZË3BNULL2ê»£SLRUUEZ`pg_stat_slru`[lÊ\¹Zí3)®ÂXÇ_
Ë3IJH`CommitTs ó MultiXactMemberó MultiXactOffset ó Notify ó Serial ó Subtransó
I`Xact`U+%HIYàÇ¤åuõA+ù.D1
^_~.#`other`(Iþµ*IbcÛfôÅ+ñ+)IWHñaðóSLRU#á+ù.DI^áâ-.+#
áILN¤å1/0tu5uñ.{"(õÿ]»I,#ðó]»XYNx1EXECUTE{ATýñ.1

`pg_stat_get_activity`#`pg_stat_activity`èê+ª«ñ.I
&ÈÔ%HT®DIðUí7a?bH6¼¥áñaX]+|}1aÔÇ?Éu|}+%HT®XOí{:
à1 KWötuUIXY\]%ã{z+Ú²bH6¼+äùìyñ.IõöéüK ù 31U1
õöìyñ.\]%H6¼ ID êIôö4 1 RV;Ã96¼.A1
ñ.`pg_stat_get_backend_idset`F1w%¡:à+:fúbHÃ96¼óæ%T{O]õöñ.1
Á^I6éüPIDYÑña6¼V;+¢£r

SELECT pg_stat_get_backend_pid(s.backendid) AS pid,

Ê      pg_stat_get_backend_activity(s.backendid) AS query
Ê   FROM (SELECT pg_stat_get_backend_idset() AS backendid) AS s;

ù31.Per-Backend Statistics Functions

ñ.ãä

pg_stat_get_backend_idset  () w `setof integer`ÈÔV;Ã96¼IDê+®D(41RÃ96¼.)1

pg_stat_get_backend_activity  ( integer  ) w `text`ÈÔý6¼sU¢£+hm1

pg_stat_get_backend_activity_start  ( integer  ) w `timestamp with time
zone`ÈÔ6¼sU%|¢£23+Ôç1

pg_stat_get_backend_client_addr  ( integer  ) w `inet`ÈÔ½¾Rý6¼+º»¼+IP¨æ1

pg_stat_get_backend_client_port  ( integer  ) w `integer`ÈÔº»¼](À|+TCP¼Óê1

pg_stat_get_backend_dbid ( integer  ) w `oid`ÈÔý6¼½¾+./0+OID1

pg_stat_get_backend_pid ( integer  ) w `integer`ÈÔý6¼¥áID1

pg_stat_get_backend_start  ( integer  ) w `timestamp with time zone`ÈÔu¥á23+Ôç1

pg_stat_get_backend_userid  ( integer  ) w `oid`ÈÔåxRý6¼+]»+OID1

pg_stat_get_backend_wait_event_type  ( integer  ) w
`text`^_6¼V;hKfgIÈÔfgmEçéñ+IE|ÈÔNULL1

pg_stat_get_backend_wait_event  ( integer  ) w
`text`^_6¼V;hKfgI|ÈÔfgmEñ+IE|úNULL1

pg_stat_get_backend_xact_start  ( integer  ) w `timestamp with time
zone`ÈÔ6¼V;m;23+Ôç1
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¢@j

Jt./0Ã9+ÇÇ%Ha]+Ú)#`pg_locks`gäù1õMÇÐÑ./0àâ>¢@KjàâD3>
ëÕÖ+j+|}1Á^IõHNOXYN](r

¥ ¢@V;ñaëÕÖ+jóK%H²-./0U+?g*ña+jóK%H²-?g*ña+jIIE
¯%H²-IvorySQLíiÍa+ña+j1

¥ ÛlV;./0USasxëx1j+?gç&{XO#./0º»¼+·¸7è1

¥ Ûlj·¸í./0ãëMOS{+­®IYÑj·¸P·êH./0S¯+7¶ôö1

Progress Reporting

IvorySQL)aKåæ×TÁáUJK}öåæ¥Í+Oû1
A;IÌÍ¥ÍJK+åæÇa`ANALYZE`, CLUSTER,CREATE INDEX, VACUUM, ò BASE_BACKUPÁ^
pg_basebackup*G+¥T'lÎÏ+v¹åæ1ë{XO'íáâ1

ANALYZE Progress Reporting

bV`ANALYZE`ATÔI`pg_stat_progress_analyze`èêLí7V;ATuåæ+bH6¼+%T1
5>+ùãäwL6JK+|}IVF1w?(^cÕo&ú+|}1

ù32. pg_stat_progress_analyze  èê

ßçéãä

pid  `integer`6¼+¥áID1

datid  `oid`6¼½¾R+./0+OID1

datname `name`6¼½¾R+./0+ñ+1

relid  `oid`NÄÞ+ù+OID1

phase `text`V;òâ-ç1~Þ ù 33 1

sample_blks_total  `bigint`LN|M+7ý+ã.1

sample_blks_scanned `bigint`Óã+7ý.¯1

ext_stats_total  `bigint`áâäù|}+.¯1

ext_stats_computed `bigint`YZù8+áâäù+.¯. ýù.D{K `computing extended
statistics`-çÇ¥1

child_tables_total  `bigint`Tù+.¯1

child_tables_done  `bigint`Óã+Tù.1ýù.DÇaK`acquiring inherited sample
rows`-çôíÇ¥1

current_child_table_relid  `oid`V;hKÓã+Tù+OID1ýxç{K`acquiring inherited sample
rows`Ôa~1

ù33.ANALYZE phases

-ç ãä

initializing åæhK/Î23Óã71õH-ç¨ùí¬êÑ}
1

acquiring sample rows uåæV;hKÓã`relid`íG+ùY?ÉüÁT1

acquiring inherited sample rows uåæV;hKÓãTùY?ÉüÁT1ß`child_ta
bles_total`, child_tables_done ,
ò`current_child_table_relid`í7ý-ç+¥Í|
}1

computing statistics uåæ4ùÓãqç?É+MÁTù8äù|}1
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computing extended statistics uåæ4ùÓãqç?É+MÁTù8áâäù|}
1

finalizing analyze uåæK{Ö`pg_class`1Vý-çèÝÔI ANALYZ
E L©91

«ï

VKÄnù*AT`ANALYZE`ÔI&+ñaÄn^íN~ÎÄÞI^KANALYZEU�FRÁ1
Kõ¡tu5I¶ãJKÄù+`ANALYZE`¥ÍI[®&+Õoäù|}Iª6#bHÄn+(Õoä
ù|})1

CREATE INDEX Progress Reporting

bVAT`CREATE
INDEX`I`REINDEX`ÔI`pg_stat_progress_create_index`èêLí7V;hK÷d°±+bH6¼+%T
1 5>+ùãäwL6JK+|}IVF1w?(^cÕo&+|}1

ù34. pg_stat_progress_create_index  èê

ßçéãä

pid  `integer`6¼+¥áID1

datid  `oid`6¼½¾R+./0+OID1

datname `name`6¼½¾R+./0+ñ+1

relid  `oid`hK÷d°±+ù+OID1

index_relid  `oid`hK÷dI¤d°±+OID1K¬V* `CREATE INDEX`+ÔyIýú 01

command text`N�ÄZÔÕ: `CREATE INDEX ,CREATE INDEX CONCURRENTLY, REINDEX, I REINDEX
CONCURRENTLY.

phase `text`°±÷d+V;òâ-ç1 ~Þ ù 35 1

lockers_total  `bigint`K´]+tu5IÈ6fg+ðüÅã.

lockers_done `bigint`YZfg+ðüÅ.¯1

current_locker_pid  `bigint`A;hKfg+ðüÅ+¥áID1

blocks_total  `bigint`m-ç6òâ+nýã.1

blocks_done `bigint`V;-çYZòâ+ný.¯1

tuples_total  `bigint`V;-ç6òâ+4ãã.1

tuples_done `bigint`KV;-çYZòâ+4ã.¯1

partitions_total  `bigint`KÄnù*÷d°±ÔIußNøåú6Kð*÷d°±+Änã.1

partitions_done  `bigint`VKÄnù*÷d°±ÔIußNøåúKð*èÝ°±+Än.1

ù35.CREATE INDEX +-ç

-ç ãä

]¸^ `CREATE INDEX`I`REINDEX`hK/Î÷d°±1
õH-ç¨ùí¬êÑ}1

_ñQ/`ab) CREATE INDEX CONCURRENTLY`ô`REINDEX
CONCURRENTLY`½N/`£I6c±JZbdZì(
ef_
$5NMªghä2ûri8jÂk1_`lockers_t
otal ó lockers_done ò current_locker_pid
ßí7wõH-ç+¥Í|}1
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lñmn °±#¯ìy:fß]48d¢+1
Kõ%-çIÌÍ¥ÍJK+ìy:f#«§Â+¥
Í./IT-çKõ%ÇUùü1
Àêtu5I blocks_total`ê`blocks_done`®Ko
µ¬342÷I6Ko`tuples_total`ê`tuples_do
ne1

N>9Q/`ab) CREATE INDEX CONCURRENTLY`ô`REINDEX
CONCURRENTLY`½N/`£I6bpJZì(efb
dZì(_$5NMªghä2ûri8jÂk1_
`lockers_total ó lockers_done ò
current_locker_pid  ßí7wõH-ç+¥Í|}1

mn>9&qrmn CREATE INDEX
CONCURRENTLY`½Nqrmn2smef>9Zlt
u_!­5HNMªghS2ûri8jÂk1_î
`blocks_total çøåú°±+ã³úèò
`blocks_done`í7wõH-ç+¥Í|}1

Í3>9&vwtu `CREATE INDEX
CONCURRENTLY`hK²°±Óã-ç+yG¥TB
¨1

mn>9&qrJ `CREATE INDEX
CONCURRENTLY`hKÓãùIYËì;vH-ç[
®+°±ê41VÝKV*à¦ÔIõH-çNÉÁ
1`blocks_total`ßçøåúù+ã³úèò`blocks
_done`ßí7õH-ç+¥Í|}1

/`xy CREATE INDEX CONCURRENTLY`ô`REINDEX
CONCURRENTLY`½N/`I6c±JZì(z{¶y
_ $5òóMªghä2ûri8jÂk1_
`lockers_total ó lockers_done ò
current_locker_pid  ßí7wõH-ç+¥Í|}1

|T dead}Q/`readers REINDEX
CONCURRENTLY`/`Jù£adZì(efÁ2~®
xmn|TB�mn_$5NMªghä2ûri8
Âk1_`lockers_total ó lockers_done ò
current_locker_pid  ßí7wõH-ç+¥Í|}1

N dropping}Q/`readers REINDEX
CONCURRENTLY`/`Jù£adZì(efÁ2~7
Äxmn_$5NMªghä2ûri8Âk1_î
`lockers_total ó lockers_done ò
`current_locker_pid`í7wõH-ç+¥Í|}1

VACUUM¥ÍJK

Ç6`VACUUM`hKATIb%HV;hK]â+6¼çíìautovacuumÚÙE¥áèK`pg_stat_progres
s_vacuum`èêURía%T15>+ùãäwLNJK+|}VWF1w^cÕo&ú+|}1`VACUU
M FULL`åæ+¥Í#ÀÁ`pg_stat_progress_cluster`JK+Inú`VACUUM
FULL`ò`CLUSTER`R#¤«ùIQòÀ+`VACUUM`Ç# ¨u¤ù1

ù36. pg_stat_progress_vacuum èê

ßçéãä

pid  `integer`6¼+¥áID1

datid  `oid`õH6¼½¾+./0+OID1

datname `name`õH6¼½¾+./0+ñ+1

relid  `oid`Nvacuum+ù+OID1

phase `text`vacuum+V;òâ-ç1
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heap_blks_total
`bigint`uùU7ý+ã.1õH.xKÓã23ÔJKIÜ6ÇQ+ýLÝíçVWÝÈ6èNõH`VAC
UUM`ìy1

heap_blks_scanned bigint`ÂqrZÅÇ3É_Ñóvisibility
mapÂVÌÖ^qr2GÜÇ®Âk1Ö5áàÉ2
Âk1ZÇjÂKLNûr63Ê25<$I{efäûr3#Fâ®j/ó`heap_blks_total 1
{Vò(`Óã7`-çÔõHù.Dôí;¥1

heap_blks_vacuumed
`bigint`N]â+7ý.¯1õ¬ù¼a°±IõHù.D{Kò(`]â7`-çÔôí;¥1
Ýí7ÑÒ4ã+ýíNÉÁInýõHù.DXOaÔíû;ÉÄ%HÉZ³+Ç¯1

index_vacuum_count `bigint`YèÝ+°±]âhq.1

max_dead_tuples
`bigint`KÈ6×T%H°±]âhqÜ;õúXYáð+ÑÒ4ã.IªÖ(maintenance_work_mem
1

num_dead_tuples `bigint`4*%H°±]âhqY{[®+ÑÒ4ã.1

ù37.VACUUM+-ç

-ç ãä

]¸^ `VACUUM`hK/Î23Óã71õH-ç¾u{j
Ñ1

qrÅ `VACUUM`hKÓã71^_È6I&Lí²bH=
>¥TudYÑÑÖêâIVWXOí×TÜ©9Ù
1`heap_blks_scanned`ßXY]{JtÓã+¥Í
1

I{mn `VACUUM`V;hK]â°±1^_%HùÂa°±
IWHb|]âÔõH-çíK7ÓãèÝ6Êå*
æ%|1^_maintenance_work_memÝáYáp
éR+ÑÒ4ãI|b|]âÔíx|]â°±1

I{Å VACUUM`$Q½NI{Å_I{ÅúqrÅ5H*G
räã2I{ÅªåNNGãI{mnZ]º}Á_
!­`heap_blks_scanned`çó`heap_blks_total I
gäLKõH-çèÝÜ6ÔáÓã7\E|Igä
LKõH-çèÝ623]â°±1

Iémn `VACUUM`V;hK]õ°±1õH-ç*æK7N
èºÓãVW²7ò°±+ña]âRYZèÝY6
1

èêÅ `VACUUM`hKîl7IYàc?g¸�+Ç=>È
'íØÙgä1õH-ç*æK]õè°±Ü61

ëÄFÁZIé `VACUUM`K×Tsú+]õ1KõH-çUI`VA
CUUM`L]âÇdÇç'(ó{Ö`pg_class`U+
äù|}VWLäù|}JKíäù[®D1VõH
-çèÝÔI`VACUUM`^Ç©9w1

CLUSTER¥ÍJK

bV`CLUSTER`I`VACUUM
FULL`ATÔI`pg_stat_progress_cluster`èêLí7V;hKAT+b%H6L+Õx15>+ùûãä
wLNJK+|}IVF1w?(^cÕoõö|}+|}1

ù38. pg_stat_progress_cluster  èê

ßçéãä

pid  `integer`6L+¥áID1

36



datid  `oid`u6¼½¾+./0+OID1

datname `name`ûý6¼½¾+./0+ñ+1

relid  `oid`N®g+ù+OID1

command text`½N�ÄZÔÕ_`CLUSTER`ô`VACUUM FULL 1

phase `text`V;òâ-ç1

cluster_index_relid  `oid`^_hK\]°±²ù¥TÓãIõÇ#hK\]+°±+OID\E|ú01

heap_tuples_scanned bigint`qrZÅtu3_ ûrí3)í£Ni8B`seq scanning heap ,index
scanning heap I `writing new heap`ÔôíÇ¥1

heap_tuples_written  bigint`bpZÅtuZ3É_ûrí3)í£Ni8B`seq scanning heap ,index
scanning heap I `writing new heap`Ôôí;¥1

heap_blks_total  `bigint`ùU+7ýã.1 õH.x#K`seq scanning heap`+23ÔJK+1

heap_blks_scanned `bigint`Óã+7ý.¯1 õHù.DÇaK-çú`seq scanning
heap`ÔôíÇ¥1

index_rebuild_count  `bigint`¤d+°±.1 uù.D{K`¤d°±`-çÔôíÇ¥1

ù39.CLUSTER ò VACUUM FULL -ç

-ç ãä

]¸^ uåæ/Î23Óã7à1
õH-ç¨ùí¬êÑ}1

seqqrÅ uåæA;|]§¨Óã+:¦²ù¥TÓã1

mnqrÅ `CLUSTER`A;hK\]°±Óãù1

tuvw `CLUSTER`A;hK²4ã¥TB¨1

lbpÅ `CLUSTER`A;hK4«Ö+71

#ìS%ÅÆ A;IuåæhKLÖd¢+hEOõRÙ1

Xñmn uåæA;hK¤d%H°±1

I{ uåæhK×Ts6+]âÚÙ1
Vý-çèÝ6I`CLUSTER`I`VACUUM
FULL`L©91

'lÎÏ¥ÍJK

bVCpg_basebackupõM+¾]á¨¥T'mÎÏÔI
`pg_stat_progress_basebackup`èêLí7V;AT`BASE_BACKUP`v¹åæòSÎÏ+bHWAL*ù¥
á+%T1 5>+ùãäwL6JK+|}IVF1w?(^cÕo&+|}1

ù40. pg_stat_progress_basebackup èê

ßçéãä

pid  `integer`WAL*ù:¥áID1

phase `text`A;+òâ-ç1

backup_total  bigint`®ÂîïüZ346É_ûHN`streaming database
files`i8©¸äZñíêóò_ ôö2ûíHGrnõ%25BN`streaming database
files`i8234óI6júù2ÖWALûüI6jN ÁZ'BÊKo_
G¡î34ÉC1yñíZ6`ç2Z%¸âú`backup_streamed`¢*_
!­Npg_basebackupÊ£Vñì(÷¤H¥2ÍÎy --no-estimate-size`¿@)Iõú`NULL`1

backup_streamed `bigint`./S+ã¯1õHù.DÇK`streaming database files`-çI`transferring
wal files`ÔÇ¥1

tablespaces_total  `bigint`6Syù+ùÇçã.1
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tablespaces_streamed `bigint`Syù+ùÇç.1ýù.D{K`streaming database files`-çÇ¥1

ù41.'lÎÏ-ç

-ç ãä

initializing WAL*ùD¥áhK/Î23ÎÏ1õH-ç¨ùí
¬êÑ}1

waiting for checkpoint to finish WAL*ùD¥áA;hK×T`pg_start_backup`Y
/Î¥T'lÎÏIVfg89ÎÏô¢ÖèÝ1

estimating backup size WAL*ùá¨A;hKrùLÙú'lÎÏS%y+
./0hE+ã¯1

streaming database files WAL*ùDV;hKS./0hEÙú'lÎÏ1

waiting for wal archiving to finish WAL*ù:¥áA;hK×T`pg_stop_backup`Y
èÝÎÏIVfg'lÎÏñÈ+ñaWALhEÝN
ái1 ^_Kpg_basebackupUz-w`--wal-
method=none`I`--wal-
method=stream`I|ÎÏLKý-çèÝ6©91

transferring wal files WAL*ùD¥áhK%yÎÏÁáUóæ+ñaWAL
p>1 ^_pg_basebackupUz-w`--wal-
method=fetch`I |u-ç*æK`waiting for wal
archiving to
finish`-çÜ61Vý-çèÝÔÎÏL©91

9çkä

IvorySQLF1wNO{ÌÍ./0:;D+9çkä1õMÇÐÑK48U+²
-Ö*O]Ç�Ú){kä×TÁá1

%öâÚIkäÖYZNã¬K748U1õöâÚ+A+#N./02*Eòàâ>\]1/0tu5I
âÚÝN4³RIvorySQLU\]»È6é¦¨Kä%åãm\ÉâÚX]1

A;IDTraceYNÌÍI&K SolarisómacOSóFreeBSDóNetBSD ò Oracle Linux *X]1 Linux
+SystemTap@AF1w%¡X]+ DTrace
fÒü1ÌÍðó9çkäÚ)Kâå*XYÀÁ¤7`src/include/utils/probes.h`U+ç-.þË1

9çkä+4³

/0tu5IâÚ#ÝX]+InýÊLÈ6é¦¨Kä%åãméâÚKIvorySQLUX]16íì DTrace
ÌÍIK%åÔz-`--enable-dtrace`1

ÜdâÚ

^ù 42ñüI748UF1w%öò/âÚ1ù
43é¦wKâÚU\]+çé1VªIXYÇQ{xâÚ{ÇÉIvorySQL+X~GM1

ù42.Üd DTrace âÚ

ñ+ ~. ãä

transaction-start (LocalTransactionId) K%HÖm;23Ôè*+âÚ1
arg0 #m; ID1

transaction-commit (LocalTransactionId) K%Hm;ÝNèÝÔè*+âÚ
1arg0 #m; ID1

transaction-abort (LocalTransactionId) V%Hm;}hèÝÔè*+âÚ
1arg0 #m; ID1
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query-start (const char *) V%H¢£+òâN23Ôè*+
âÚ1arg0 #¢£xí,1

query-done (const char *) V%H¢£+òâèÝÔè*+â
Ú1arg0 #¢£xí,1

query-parse-start (const char *) V%H¢£+ÕÞN23Ôè*+
âÚ1arg0 #¢£xí,1

query-parse-done (const char *) V%H¢£+ÕÞèÝÔè*+â
Ú1arg0 #¢£xí,1

query-rewrite-start (const char *) V%H¢£+¤«N23Ôè*+
âÚ1arg0 #¢£xí,1

query-rewrite-done (const char *) V%H¢£+¤«èÝÔè*+â
Ú1arg0 #¢£xí,1

query-plan-start () V%H¢£+ë/N23Ôè*+
âÚ1

query-plan-done () V%H¢£+ë/èÝÔè*+â
Ú1

query-execute-start () V%H¢£+×TN23Ôè*+
âÚ1

query-execute-done () V%H¢£+×TèÝÔè*+â
Ú1

statement-status (const char *) bcÔyV:;D¥á{Ö&+`p
g_stat_activity`.`status`Ôè*+
âÚ1arg0 #Ö+Öçxí,1

checkpoint-start (int) V%Hô¢ÖN23Ôè*+âÚ
1arg0
%~Ùò>{nÄÝ*+ô¢Öç
éIÁ^?zçshutdownèó¢
eçimmediateèIÉ¹çforceè
1

checkpoint-done (int, int, int, int, int) V%Hô¢ÖèÝÔè*+âÚç
ô¢ÖòâÁáU¨ßUßG+5
%Hè*+âÚè1arg0
#6«+#Ïn.¯1arg1
##Ïn+ã.1arg2óarg3 ò
arg4
ÄÅí7wÇQó<õòñ"Ô[
+ WAL hE+.¯1

clog-checkpoint-start (bool) V%Hô¢Ö+ CLOG
�ÄN23Ôè*+âÚ1arg0
ú`ùühêô¢ÖIúcùü?
zô¢Ö1

clog-checkpoint-done (bool) V%Hô¢Ö+ CLOG
�ÄèÝÔè*+âÚ1arg0
+7.û`clog-checkpoint-
start`Uü*1

subtrans-checkpoint-start (bool) V%Hô¢Ö+ SUBTRANS
�ÄN23Ôè*+âÚ1arg0
ú`ùühêô¢ÖIúcùü?
zô¢Ö1

subtrans-checkpoint-done (bool) V%Hô¢Ö+ SUBTRANS
�ÄèÝÔè*+âÚ1arg0
+7.û`subtrans-checkpoint-
start`Uü*1
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multixact-checkpoint-start (bool) V%Hô¢Ö+ MultiXact
�ÄN23Ôè*+âÚ1arg0
ú`ùühêô¢ÖIúcùü?
zô¢Ö1

multixact-checkpoint-done (bool) V%Hô¢Ö+ MultiXact
�ÄèÝÔè*+âÚ1arg0
+7.û`multixact-checkpoint-
start`Uü*1

buffer-checkpoint-start (int) V%Hô¢Ö+«#Ïn�ÄN2
3Ôè*+âÚ1arg0
%~Ùò>{nÄÝ*+ô¢Öç
éIÁ^?zçshutdownèó¢
eçimmediateèIÉ¹çforceè
1

buffer-sync-start (int, int) VõúKô¢Öqç23«v#Ï
nÔçKòôêö#ÏnîïN«
Ü6èè*+âÚ1arg0
##Ïnã.Iarg1
#V;úvVWÈ6N«+#Ïn
.¯1

buffer-sync-written (int) Kô¢ÖqçVbH#ÏnN«è
Ü6è*+âÚ1arg0 ##Ïn+
ID1

buffer-sync-done (int, int, int) Vñav#ÏnN«Ü6è*+â
Ú1arg0 ##Ïnã.1arg1
#ô¢Ö¥áþµ«+#Ïn.¯
1arg2 #q¿«+.Aç`buffer-
sync-start`+ arg1è\arg1 ò arg2
+bc+Ý*Ã'Kuô¢Öqç
aðó¥á!«w#Ïn1

buffer-checkpoint-sync-start () Kv#ÏnN«¬RÜâÜ6VW
K23*G fsync
:óÜ;è*+âÚ1

buffer-checkpoint-done () V*%#ÏnRà)èÝÔè*+
âÚ1

twophase-checkpoint-start () V%Hô¢Ö+v-ç�ÄN23
Ôè*+âÚ1

twophase-checkpoint-done () V%Hô¢Ö+v-ç�ÄèÝÔ
è*+âÚ1

buffer-read-start (ForkNumber, BlockNumber, Oid,
Oid, Oid, int, bool)

V%|#Ïn©N23Ôè*+â
Ú1arg0 ò arg1
í7u=+Äêêòýêç^_õ
#%|?gáâ:óIarg1 ú
-1è1arg2óarg3 ò arg4
í7ùÇçó./0ò?g OID
]YôÅu?g1²%Hm¨#Ï
nIarg5 #÷dúÔ?g+6¼+
ID\²(%Høù#ÏnIarg5 #
InvalidBackendId ç-1è1arg6
ú`ùü%|?gáâ:óIúc
ùühê©1
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buffer-read-done (ForkNumber, BlockNumber, Oid,
Oid, Oid, int, bool, bool)

V%|#Ïn©èÝÔè*+âÚ
1arg0 ò arg1
í7u=+Äêêòýêç^_õ
#%|?gáâ:óIarg1
ËKí7ÖÇQý+ýêè1arg2
óarg3 ò arg4
í7ùÇçó./0ò?g OID
]YôÅu?g1²%Hm¨#Ï
nIarg5 #÷dúÔ?g+6¼+
ID\²(%Høù#ÏnIarg5 #
InvalidBackendId ç-1è1arg6
ú`ùü%|?gáâ:óIúc
ùühê©1arg7
ú`ùüK?UéRu#ÏnIú
cùü¼aéR1

buffer-flush-start (ForkNumber, BlockNumber, Oid,
Oid, Oid)

K*G²%Høù#Ïn+bï«
:óÜ;è*+âÚ1arg0 ò arg1
í7u=+Äêêòýê1arg2ó
arg3 ò arg4
í7ùÇçó./0ò?g OID
]YôÅu?g1

buffer-flush-done (ForkNumber, BlockNumber, Oid,
Oid, Oid)

V%H«:óèÝÔè*+âÚç
«ïõÇÃ'%~./íÜâ+Ô
çI&ÀêV¼aþµ¨N«¬R
à)è1~.ò`buffer-flush-
start`+ü*1

buffer-write-dirty-start (ForkNumber, BlockNumber, Oid,
Oid, Oid)

V%H:;D¥á23«%Hv#
ÏnÔè*+âÚç^_õZê*
æIùüshared_buffersjúII
È6Oê6L«¬D+t¹~.è
1arg0 ò arg1
í7u=+Äêêòýê1arg2ó
arg3 ò arg4
í7ùÇçó./0ò?g OID
]YôÅu?g1

buffer-write-dirty-done (ForkNumber, BlockNumber, Oid,
Oid, Oid)

V%|v#Ïn«èÝÔè*+â
Ú1~.û`buffer-write-dirty-
start`ü*1

wal-buffer-write-dirty-start () V%H:;D¥ánú¼aX]
WAL #ÏnÇç23«%Hv WAL
#ÏnÔè*+âÚç^_õZê
*æIùüwal_buffersjúè1

wal-buffer-write-dirty-done () V%|v WAL
#ÏnèÝÔè*+âÚ1

wal-insert (unsigned char, unsigned char) V%H WAL
ÕxNã¬Ôè*+âÚ1arg0
#uÕx+ë7àâEçrmidè1
arg1 í7 info ò>1

wal-switch () V:ó%| WAL
çVõÔè*+âÚ1
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smgr-md-read-start (ForkNumber, BlockNumber, Oid,
Oid, Oid, int)

V234%H?g©ª%ýÔè*
+âÚ1arg0 ò arg1
í7u=+Äêêòýê1arg2ó
arg3 ò arg4
í7ùÇçó./0ò?g OID
]YôÅu?g1²%Hm¨#Ï
nIarg5 #÷dúÔ?g+6¼+
ID\²(%Høù#ÏnIarg5
#`InvalidBackendId`ç-1è1

smgr-md-read-done (ForkNumber, BlockNumber, Oid,
Oid, Oid, int, int, int)

V%|ý©ªèÝÔè*+âÚ1
arg0 ò arg1
í7u=+Äêêòýê1arg2ó
arg3 ò arg4
í7ùÇçó./0ò?g OID
]YôÅu?g1²%Hm¨#Ï
nIarg5 #÷dúÔ?g+6¼+
ID\²(%Høù#ÏnIarg5
#`InvalidBackendId`ç-
1è1arg6
#þµ©ª+xÛ.IQ arg7
#:ó©ª+xÛ.ç^_vEÝ
*Çïð·íìè1

smgr-md-write-start (ForkNumber, BlockNumber, Oid,
Oid, Oid, int)

V23û%H?gU«¬%HýÔ
è*+âÚ1arg0 ò arg1
í7u=+Äêêòýê1arg2ó
arg3 ò arg4
í7ùÇçó./0ò?g OID
]YôÅu?g1²%Hm¨#Ï
nIarg5 #÷dúÔ?g+6¼+
ID\²(%Høù#ÏnIarg5
#`InvalidBackendId`ç-1è1

smgr-md-write-done (ForkNumber, BlockNumber, Oid,
Oid, Oid, int, int, int)

V%Hý«ØÙèÝÔè*+âÚ
1arg0 ò arg1
í7u=+Äêêòýê1arg2ó
arg3òarg4
í7ùÇçó./0ò?g
OID{òôu?g1²(%Hm¨
#ÏnIarg5
#÷dúÔ?g+6¼
ID\²(%Høù#ÏnIarg5
#`InvalidBackendId`ç-
1è1arg6 #þµ«+xÛ.IQ
arg7
#6ó«+xÛ.ç^_õvEÝ
*I|ïð·íìè1

sort-start (int, bool, int, int, bool,
int)

V%|B¨ØÙ23Ôè*+âÚ
1arg0
zü#7B¨ó°±B¨I./B
¨1arg1
ú`ùü$%³É¹1arg2
#îß+.A1arg3
#ÐÑ\]+ÚÙÜá.çY,x
Ûùè1^_6óP$ìyB¨©
_IWH arg4
ú`1arg5ú`0`Ôùü,TIú`
1`ÔùüVTÚÙEIú`2`Ôù
üVTâï1
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sort-done (bool, long) V%|B¨èÝÔè*+âÚ1ar
g0
ú`ùüÇB¨IúcùüÜB¨
1arg1
#](%|ÇB¨+à)ý+.A
II](%|ÜB¨+Y,xÛù
+Üá1

lwlock-acquire (char *, LWLockMode) VÝN?É%H LWLock
Ôè*+âÚ1 arg0 #u LWLock
ñK+VÖçTrancheè1 arg1
ñ:ó+jà¦I#BóIøù1

lwlock-release (char *) V%H LWLock
NopÔç,#«ï'¼añób
c%HNop+fgEèè*+â
Ú1 arg0 #u LWLock
ñK+VÖçTrancheè1

lwlock-wait-start (char *, LWLockMode) V%H
LWLockÝ#VeX]VW%H:
;D¥áný23fguj7úX
]Ôè*+âÚ1 arg0 #u
LWLock ñK+VÖçTrancheè1
arg1
:ó+jà¦I#BóIøù1

lwlock-wait-done (char *, LWLockMode) V%H¥á4²%H LWLock
+fgUNopÔç&þµ'¼a
ÉRujèÔè*+âÚ1arg0
#u LWLock
ñK+VÖçTrancheè1 arg1
ñ:ó+jà¦I#BóIøù1

lwlock-condacquire (char *, LWLockMode) VO]Ez-ÛÈfgQÝN?É
%H LWLock Ôè*+âÚ1arg0
#u LWLock
ñK+VÖçTrancheè1 arg1
ñ:ó+jà¦I#BóIøù1

lwlock-condacquire-fail (char *, LWLockMode) VO]Ez-ÛÈfgQ¼aÝN
?É%H LWLock
Ôè*+âÚ1arg0 #u LWLock
ñK+VÖçTrancheè1 arg1
ñ:ó+jà¦I#BóIøù1

lock-wait-start (unsigned int, unsigned int,
unsigned int, unsigned int,
unsigned int, LOCKMODE)

V%H¤¯ÿjçlmgrjè+:ó
¯(jÝX]23fgÔè*+â
Ú1arg0 R arg3
#òôNj-²ï+òòK1arg4
züNj²ï+çé1arg5
ùüN:ó+jçé1

lock-wait-done (unsigned int, unsigned int,
unsigned int, unsigned int,
unsigned int, LOCKMODE)

V%H¤¯ÿjçlmgr
jè+:ó©9fgÔçeYZÉ
Rjèè*+âÚ1~.û`lock-
wait-start`%M1

deadlock-found () VÑjôGD*ËÑjÔè*+â
Ú1

ù43.-.]KâÚ~.U+çé

çé -.

LocalTransactionId unsigned int
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LWLockMode int

LOCKMODE int

BlockNumber unsigned int

Oid unsigned int

ForkNumber int

bool unsigned char

\]âÚ

5>+ÁTâüw%HÄÞgäUm;ù.+ DTrace
ãmIXY]{4r%|MOGHÜ;òÜ6+`pg_stat_database`ÿÉr

#!/usr/sbin/dtrace -qs

postgresql$1:::transaction-start

{

Ê     @start["Start"] = count();

Ê     self->ts  = timestamp;

}

postgresql$1:::transaction-abort

{

Ê     @abort["Abort"] = count();

}

postgresql$1:::transaction-commit

/self->ts/

{

Ê     @commit["Commit"] = count();

Ê     @time["Total time (ns)"] = sum(timestamp - self->ts);

Ê     self->ts=0;
}

VN×TÔIuÁT D ãmíGõM+yGr

# ./txn_count.d `pgrep -n postgres` or ./txn_count.d <PID>

^C

Start                                          71

Commit                                         70
Total time (ns)                        2312105013
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«ï

SystemTap úkäãm\]%HÝ*( DTrace
+òÕI,#ª«+âÚ#,-+1³É«ï+#IKõM«+ÔyISystemTap
ãmîï\]û5/­4r½xí{±]âÚñ1Kë{+ SystemTap
*TUõ{XOíNuv1Ê¾uÕôIDTrace
ãmÈ6Ú±¨4«òOHIE|N[®+kä|}XOí°Ûï.1K³�Ä*Ëyz+tuUI
&Ç#*æyz+�EIQÝ#ª«gä1Vöå\]9çkä*Ë+|}ÔI%-65*\]+ã
mYàð^Nô¢òöå1

-.ÖâÚ

2*EXYK48UbïÙå-.Ö+âÚIVªõ6¤Ö4³Ü6ôOæ~15>#ã¬ÖâÚ+%õr

1. Ö-âÚñ+YÑâÚX]+./

2. cuâÚ-.Q¬R`src/backend/utils/probes.d`

3. ^_`pg_trace.h`'ÝáK(í7uâÚÖ+àýUIíì&IVWK748Uq¿+Ùåã¬`TRACE
_POSTGRESQL`âÚç

4. ¤Ö4³VËìÖâÚ#X]+

ÁTr.  õ3#%H^cÇQ%HâÚ{]m; ID käñaÖm;+ÁT1

1. Ö-âÚLNåñú`transaction-start`VWÈ6%H`LocalTransactionId`çé+~.

2. LuâÚ-.Q¬R`src/backend/utils/probes.d`r

```

probe transaction__start(LocalTransactionId);
```

ôö¦§Ú#Ê¨S©ªZ´V_NGr´V¦§Z DTrace
«áÊ2¨S©ªefÂ¬ìBGrÙ#­25< 2zV.Ö®`transaction-
start`HÅ¯Ú_

3. K4³ÔI transaction__start`Â°ìfGr±²V`TRACE_POSTGRESQL_TRANSACTION_START ç«ïõ
3#Ë5/­èIXYÀÁíì[hE`pg_trace.h`?É1LçO]Q¬R748U+D´Ùå1Kõ
¡tu5I@â{çºr

```

TRACE_POSTGRESQL_TRANSACTION_START(vxid.localTransactionId);
```

4. K¤Ö4³òATÖ+ú¥¹hEÜ6IÀÁAT5>+ DTrace
åæ{ô¢ÖÇ+âÚ#EX]1Ê¾u@Rçº5>+yGr

```

# dtrace -ln transaction-start

Ê  ID    PROVIDER          MODULE           FUNCTION NAME

18705 postgresql49878     postgres     StartTransactionCommand transaction-start
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18755 postgresql49877     postgres     StartTransactionCommand transaction-start

18805 postgresql49876     postgres     StartTransactionCommand transaction-start

18855 postgresql49875     postgres     StartTransactionCommand transaction-start

18986 postgresql49873     postgres     StartTransactionCommand transaction-start
```

ûC48UPQkäçÔIa%ömtÈ6«ïr

¥ È6ú±+#IúâÚ~.z-+./çé6ù%çU\]+7¯+./çéIE|í*æ4³ÒÓ1

¥ K³x.KL*I^_]`--enable-
dtrace`4³wIvorySQLIÛåcÔVt¹ZÁ%HkäçÔIRíûruç+~.Ie\¼a¥Tkä
^íõML1ÀêÝÈ6¼±Ê#EÇKJK%öi�7¯+³1,#6«ïÝ6L2�³+ñ.O]
p¬~.U1^_ÊÈ6õMLI�oÀÁô¢kä#E`+N8]{qÑuçr

```

if (TRACE_POSTGRESQL_TRANSACTION_START_ENABLED())

Ê   TRACE_POSTGRESQL_TRANSACTION_START(some_function(...));
```

bHkäça%H²¾+`ENABLED`ç1

Jtà)+\]

Ûlà)]¯

bHùRa%H56+7à)hEI³x../RáðKðU1^_%Hùa·XOí{üç ¡³è+ß
I |ÇÇ'a%HTOASThEûõHùü?fI
&](áðnújüQÝOáðK5ù3>+³1^_aõH5ÄhEIWHTOASTù*ía%HX]+°
±1 VªI*Ô'XOa°±ò'ù?f1bHùò°±RápKËë+à)hE3 Ñ ^_hEõÁ 1G
xÛI¢ÊXOx(%HhE1

ÊXYYÙ¡:¦Jèà)Ççr\]oid2nameàýIE=Ú~ágäAx1SQLñ.#s-Ì\]+:f
I*Ô^#õúÀê&'+:f1mÛ`a+�ÄLâü^cÀÁ~ágäAx{Jèà)Çç1

K%HsU]âÁIEÄÞÁ+./0*\]psqlIÊXY*G¢£{¢@bïù+à)]¯r

SELECT pg_relation_filepath(oid), relpages FROM pg_class WHERE relname = 'customer';

Êpg_relation_filepath | relpages

----------------------+----------

Êbase/16384/16806     |       60
(1 row)

bH=ÀêR# 8K xÛçÕôI relpages`íjÑ`VACUUM ó`ANALYZE`òå.£H DDL åæ^`CREATE
INDEX`ñ{Öè1^_Ê¦Â¾ô¢ù+à)hEIWHhE¬Añ¾ua]1

6éüTOASTù\]+ÇçIõúXY\]%Hçº5>õM+¢£r

SELECT relname, relpages

FROM pg_class,
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Ê    (SELECT reltoastrelid

Ê     FROM pg_class

Ê     WHERE relname = 'customer') AS ss

WHERE oid = ss.reltoastrelid OR

Ê     oid = (SELECT indexrelid

Ê            FROM pg_index

Ê            WHERE indrelid = ss.reltoastrelid)

ORDER BY relname;

Ê      relname        | relpages

----------------------+----------

Êpg_toast_16806       |        0
Êpg_toast_16806_index |        1

Ê^XY{-Ì¨éü°±+ ¡r

SELECT c2.relname, c2.relpages

FROM pg_class c, pg_class c2, pg_index i

WHERE c.relname = 'customer' AND

Ê     c.oid = i.indrelid AND

Ê     c2.oid = i.indexrelid

ORDER BY c2.relname;

Ê     relname      | relpages

-------------------+----------
Êcustomer_id_index |       26

õú{-Ì]5>+|}éGs³+ùò°±r

SELECT relname, relpages

FROM pg_class

ORDER BY relpages DESC;

Ê      relname        | relpages

----------------------+----------

Êbigtable             |     3290
Êcustomer             |     3144

à)Ü}h

%H./0àâ>s¤6+à)Jtb;Ç#°qà)Ýí«Ü1%H«Üw+./à)XOÝí(ù./
+¦§I,&¤-íégä7ÉÝX]1^_qá WAL
hE+à)7ÜIí*æ./0:;DùåÒÓVWXO*æ?z1

^_ÊÝOÀÁ<õ%öðó+¥¦{op%öà)ÇçIWHÊXYÀÁ\]ùÇçc%ö./0hEÆ
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9RðóhEgä*á1

Fü

aöhEgäKÿÜ+ÔyMOí§¨©¶InýÝ6fRà)èºÜ+Ôyô|ªT91

^_Ê+gäÌÍb]»+à)ÏÆIWH./0L§ª¨ª¹(]»ñò+:;Díó+ÏÆ"¹1õÁ
ÏÆ+ì>­®òèº]«à)#èº%M+1

pêÐÑ

pê]â

IvorySQL./06óhqM+]âÐÑ1²({x23Ié§9]â`Ñ¥á{×T]âYZá¬IÊ^X
OÈ6OêðUãä+§9]â~.{?Ésñ©_1}ö./0àâ>í¾¿\]Ä9àâ+`VACUUM`
åæ{²6L¥á+Ã9¥TC$IErõIõÀê\]cronIb;ù/á¨ãm{×T16h°¨øåÄ
9àâ+]â1

]â+'l½ô

IvorySQL+ VACUUMåæG(£H nîï-qòâb%Hùr

1. ¥vI¤]NY{ÖIY<õTñò]+à)Çç1

2. {ÖNIvorySQL¢£ë/D\]+./äù|}1

3. {ÖXÞM'(I&XYQ!Ç]°±+Óã1

4. qÑzC./Ýí¯(m;IDÔ­Ixm;IDÔ­QÀ}1

h^6ÖúÛUÕo+Ib%H nRLzüYÝ*+®Wòôö×T`VACUUM`ØÙ1

av¡`VACUUM`+7ërò/`VACUUM`ò`VACUUM FULL`1 VACUUM
FULL`IJ,Ráé³´µ¶ÞH�Ä·Ìá¸_¹º2|»¼hZ`VACUUM`IJêå½34ó¼AMÄ�Ä
¾`SELECTó INSERTó UPDATE`ê`DELETE`/ÔÕ®¿À½ÁÂA2ÞNI{Ã¶ÄÅÒ´V`ALTER
TABLE`/ÔÕÌálJZÎÆÇ_`VACUUM FULL`fÈNÉÂAZJùÉ±Gr`ACCESS EXCLUSIVE
jInýÛfò²ýù+ðó\]VT1nýIÀêàâ>¾u¯û\]ò/`VACUUM`VWÅZ`VACUU
M FULL`1

`VACUUM`íóæ³¯I/OS¯IõL(ùðóÃ9íiMO7S1XYOê%ö%å~.{6L]âÃ9ï
Ý+MOÏ°.

¥và)Çç

KIvorySQLUI%|T+`UPDATE`I`DELETE`Ýí¢eÆõuT+Clm1õ¡:f²(4xlmV*t
¹?±#îÈ+rVClmÝXO²ðóm;XÞÔI&ÝON<õ1,#s6Ibcm;RÝíà²%H
ÁÔ+IEN<õ+Tlm^²³1&ñò]+ÇçîïNÔ[{](ÖTIõMXÅZà)ÇçÈó+Û
"¹Çä1õÀÁAT`VACUUM`èÝ1

`VACUUM`+ò/í¦Æõùò°±U+ÑÒTlmVLuÇçòÕúXKë{¤]1ÝÁI&LÝícu
Ççø'íØÙgäIõ¬K²´+tuUù¸�+%HIxH=>7ÝèºÇdVWO¬{-Ì¨ÉR%
HBóùj1üÃI`VACUUM
FULL`ÀÁcÑÒÇçÜÇ+Ü-«Ý%Hèê+ÖlmùhE{59µbù1õLsú¶ù+ ¡I,#
6åZä+Ôç1&^È6ÆÇ+à)Çç](ù+Ö¶mIÂRØÙèÝ1

ÁT]â+%ÈAò#xLò/+`VACUUM`{ÅZÈ6`VACUUM
FULL`1§9]â`Ñ¥áÿHõMÚÙIVWþµ*¡ÜÝí*G`VACUUM
FULL`1Kõ¡:fUIð·¦Ý#éùqÍ&ú+sú ¡IQ#qÍà)Çç\]+¸-ÖçrbHù
ò]+Ççf(ðsú ¡ÇQ]âÜçL\]+Çç¯1¹à`VACUUM
FULL`XN]{c%Hù[bÔ&+sú ¡VLuà)Ççø'íØÙgäI,#^_uùLKë{à|
ÇäõMÇ¼èHï.1nýI²(ÐÑ®ºN{Ö+ùI´ÍATò/`VACUUM`ATÉå¯AT`VACU
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UM FULL`6{¥1

%öàâ>{»!§Âù/]âIÁ^K¼*ì6ÏÔLña+ÚÙ1y/%Hp-pá{L]â+tÖK
(I^_%Hùa%|¨qÜÇ+{ÖÃ9½¾I&XO¿ÀÉ`hÈ6`VACUUM
FULL`{Ô[Çç1\]§9]â`Ñ¥áXYã÷õHyzInú`Ñ¥áíy/{ÖÃ99çë/]â
ØÙ1õ¬Ê+ì6#èºXY¨r+Ièº_]`Ñ¥á#ÝâÁ+1%¡XO+ÂU:×#øå`Ñ¥
á+~.IõM&LÇ²&ê+³¯{ÖÃ9LGÃ¾InQqìmtÝí}tIQKì6hêÔ|]aù
/+`VACUUM`{L3¯ÚÙ1

²(WöÝ\]§9]â+]»I%¡Ãé+:f#ù/%H./0ôö+`VACUUM`IuØÙbÄKÏ\
]¯Ôç×T%|IVy/È6×YK¤Í{Öù*+{®º+]âç%öa·ÔC{ÖW+23íb£Ä
Å]â%|&ú+sºÆ+ùè1^_ÊK%H®wUaxH./0IÅÇÕ`VACUUM`b%HIÊí]É
*vacuumdbá¨1

Fü

V%Hùnú³¯{ÖI<õÃ9Qí7³¯ÑÒTlmÔIÈÉ+`VACUUM`XOÝOæ=Üï1
^_ÊaõM%HùVWÊÈ6Ô[&ò]+Á¯à)ÇçIÊLÈ6\]`VACUUM
FULL`IIECLUSTERIIEALTER
TABLE+ù¤«7ëÜ%1õöåæ¤«uù+%êHÖ£QVWú&îdÖ°±1ñaõö¿@R
6ó`ACCESS EXCLUSIVE`
j1«ï&ú^úÔ\]³Êf(uù ¡+ÆÇà)ÇçInúÂRÖùò°±èÝÜ;Cùò°
±RÝONop1

Fü

^_Êa%HùI&+êHÜ-íNhqM<õI�o]TRUNCATEQÝ#ã]`DELETE`à]`VACU
UM`1`TRUNCATE`í¢ËÆõuù+êHÜ-IQÝÈ6%|6Ö+`VACUUM`I`VACUUM
FULL`{Ô[ËKëN\]+à)Çç1ð²Ö#íÌÍdû+ MVCC Å.1

{Öë/Däù|}

IvorySQL¢£ë/DÎÏ(a?ùÜ-+äù|}{ú¢£óæ¥+ù/1õöäù|}¯ANALYZEåæ[
®I&õwÂ¾NO]ÜÇ'XYÙú`VACUUM`+%HX¿%õNO]1Âa´Í/°+äù|}{¤6
IE|S+ù/XOÎÏ./0MO1

§9]â`Ñ¥á^_N8]IV%Hù+Ü-N¤7Éá¬xÔI&L§9*G`ANALYZE`åæ1ÝÁI
àâ>XO{»!ÎëÄ9+`ANALYZE`ØÙI²Å#^_½U%Hù*+{ÖÃ9LÝí­®Ò^²³+
Óß+äù|}Ô1`Ñ¥ádû¨?É%HNã¬I{ÖT.+ñ.{ù/`ANALYZE`I&Ý½UW#E
L(ùaï.+äù|}¤71

h^](Çç¥v+]â%MI®º{Öäù|}²¤Í{Ö+ù{Qa]1,e\²(%H¤Í{Ö+ù
I^_u./+äùÄ9¼a{³¤7I^¼aî6{Öäù|}1%HjË+ZËf|#�oùUß+s
³òsú³¤7wxå1Á^I%Hí7TN{ÖÔç+`timestamp`ßLKTNÇQò{ÖÔa%ÂÇQ
+s³³\õM%ßLXOÈ6{®º+äù{ÖIQ%Hí7%HÄÅ*Nìy=> URL
+ß|ÝÈ61URL ßXYZêN{¤I,#ð³+äùÄ9+7¶ü²{Ð1

XYKz-ù*AT`ANALYZE`¢ÊKù+z-ß*ATIný^_Ê+¾]È6IXY{Q®º¨{Ö}
öäù1,þµ*IÀêÇÄÞêH./0#s¥+Inú&#%¡{ÿ+ØÙ1`ANALYZE`²%Hù+T
\]%¡äù+P$|MIQÝ#©ªb%HË%T1

Fü

¹à²bß+`ANALYZE`®ÍOêXOÝ#¬êÑaÝ~IÊXOí*Ë³ÉúbßOêN`ANALYZ
E`[®äù|}+fÚáÍ1ZêK`WHERE`UN]R+ßYÑ./Ä9¬êÝë|+ßXOÈ6É
ðóß{ÚÒÍ+./Â:ê1Þ`ALTER TABLE SET
STATISTICS`IIE\]default_statistics_target%å~.¤7./0ôö+/0³1
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Fü

§9]â`Ñ¥áÝíúÇ�ù*G`ANALYZE`åæInúÛf°-%HD´+®Í1^_Ê+¢£
È6Ç�ù+äù|}{h°¨¥Të/IÉZ¥+:¦#?É%HD´+ÔçùKWöù*ÄÚA
T`ANALYZE`åæ1

Fü

autovacuum`Ñ¥áÝí²Änù*GANALYZEåæ1ÕoMÄùÇaKÄùm¯*æ7¶ÔôíN
ÄÞÑ
²Tù+7¶Ýíè*²Äù+§9ÄÞ1^_Ê+¢£È6²Äù¥TäùY¥Th°+ë/IW
Haî6-q²õöùATÄ9ANALYZEYqÍäù+sÖM1

{ÖXÞM'(

]â$¹úb%HùÐÑ·%HXÞM'(I&N]{âäêö=>Çí7²ñaÃ9m;çYÑñaë{
+m;IÂRu=>Nà|u¤èXÞ+4ã1õMLavHA+1Ø%I]âm¯XYK5%|ATÔÉ
ÁõM+=>InúðU¼aèHÈ6N]õ1

ØúIõÐÑIvorySQLÔÓ%öÇ]°±+¢£IQÝÈ6±]ª«ù1núIvorySQL+°±Ýí74ã+
XÞM|}I%|òÀ+°±Óãíúb%Hù%+°±@?ª74ãI]{ô¢&#EONV;m;ñÞ
1Ç%:>I%|*Ç]°±+Óã*í¶ãô¢XÞM'(1^_&wÕRKu=>*+ña4ãR#XÞ
+I7?ªÇXYNÉÁ1õ²³./®{a]InúXÞM'(XYÔóà)ìy1XÞM'(É7ú{
xInýe\7¬ê³IXÞM'(^XY{-Ì¨N#áâ{1

Ôóm;IDÔ­}h

IvorySQL+ MVCC m;Å.ÎÏ(O¬ÉZm; IDçXIDè.xr^_%HTlm+ã¬ XID ³(V;m;+
XIDI&Ç#ÒÄ(ë{+ÓVWÝ¾u²V;m;XÞ1,#núm; ID
+ ¡a"ç32ÙèI%HäÔççõÁ 40 ÕHm;èAT+®wíÖªR*m; ID Ô­*yzrXID
ù.DÔ­R 0IVWm{Ä(Áá+m;ÐªçÇ7ÝwÄ(ë{ Ñ
õïð·&ú+yG7ÝÝXÞ1jQàÜI×tM+./À}çþµ*./ÝªKW3I,#^_ÊÝO
ÉR&^ÛØ(mè1úwÅZ*æõ¡tuIaî6Êåb 20 ÕHm;Ç]âbH./0U+bHù1

hqM+]âO¬ÕÖuyz+ n#I VACUUM`jÊÄ|TB
ËÌ2ûJ¹öÍHÂGrNÎîÏZ1ÐR#Zì(»Ñp2ûÒÓ MVCC
ZÔ¬Ìc2¤­¤HZÑpì(z»£$Qê@Ìì(Ì¥$æÕ HIÖZ_IvorySQL×ØyGrÙÚZ
XID ¾`FrozenTransactionId èIõH XID VÝüñòÀ XID +ÉZë| VWã#N0úÉbcòÀ XID
6z1òÀ XID \]à-2328 f{ÉZ1õïð·²(b%HòÀ XIDRa 20 ÕH XID Ò{zÓVW a 20
ÕHÒ{ÖÓIÇ%¡Õo+:f#òÀ XID
Çç#¼a¼Ö+"1nýI%Ù%HTlm÷dÔNÄ%w%H²-+òÀ XIDIuTlmLÝú¾5 {
20 ÕHm;+ÒÁáÓçûõúÚå+)ëêHòÀ XID Û?è1^_K 20
ÕHm;Ü6uTlmÝªáKI&LÐª7É¥CKë{16qóõ%V
*æINÜ©TlmíN@Ýðã¬ XID ú`FrozenTransactionId`I
õM&ú²ñaòÀm;{jR#ÒKÁáÓIQÝàÔ­yz1VWõM+TlmL%Âa~ÂRN<õ
IÝà&axC1

vacuum_freeze_min_aget¹KðTlmNÜ©;%H XID
³¾uaxz1^_NÜ©+TL{ÿíNà|u¤IÇQõHøåXYÅZÝî6
+ÚÙ1,#ãåõHøåíÇQKùîïà|N]âÜ;O¬SR+m;.1

`VACUUM`ÀêíÉÁÝ7abcÑÒTlm+=>I,#ÝíÉÁWö7aSC XID
³+Tlm+=>16qìñaC+TlmRYZNÜ©IÈ6²êHùL%|Óã1vacuum_freeze_tabl
e_aget¹`VACUUM`èHÔyõMLr^_uùZÁ`vacuum_freeze_table_age`ãá`vacuum_freeze_m
in_age`Hm;'¼aNèºÓãÁI|íÉ¹%|ºù]Ó1LõH~.øåú 0
LÉ¹`VACUUM`ã#Óãña=>Qþµ*Û=XÞM'(1

%HùOqÍÝN]â+säÔç# 20
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ÕHm;ãá`VACUUM`*|ÓãºùÔ+`vacuum_freeze_min_age`³1^_&õÁuÔç¼aN]âI
XOí(ù./À}16qìõÝí*æILKbcí7Éautovacuum_freeze_max_age%å~.ñz-+
sÜ{z+ XID +ëÜ©T+ù*O]§9]âçe\§9]âN_]^í*æè1

õïð·^_%Hù¼aN]âI³Êb`autovacuum_freeze_max_age`ãá`vacuum_freeze_min_age`
m;ÇíKuù*O]%|§9]â1²WöúwÇçÔ[A+QNhê]â+ùIõ#Û?µ6+1ªQ
I²¹çùçíì¾[ã¬,¼a{ÖI<õ+ùèÇ¼aúÇçÔ[Q]â+È6InýÿHK¬ê³+
¹çù*É¹§9]â+çÝs³¶í¬êa]1éªõúXYÀÁÇQ`autovacuum_freeze_max_age`I
ãå`vacuum_freeze_min_age`{þËýA+1

vacuum_freeze_table_age`Z]ÛF`%H 0.95 *
`autovacuum_freeze_max_ageIC(&+øåLN*"Rs³³1%HC(`autovacuum_freeze_max_age`
+³¼aï.InúÝàÞMKWHÖ*Ríè*%|ÔÔ­§9]âIVW 0.95
+ß.úKÔÔ­§9]â*æÜ;AT%|Ä9`VACUUM`ßGw%öÇç1Ùú%¡ZËf|I`vacuu
m_freeze_table_age`¾VNøåÝ%HÏ(`autovacuum_freeze_max_age`+³IßG%Há¬+Ççé
%|NhêOÍ+`VACUUM`I%|Nhê<õò{ÖÃ9è*+§9]âXYKõHàÓUNAT1L&
øåÉj¾UXO(ùÔÔ­§9]âIe\uùsUnúÔ[Çç+A+N]âÁIQZÏ+³L(ù{
®º+ºùÓã1

ÇQ`autovacuum_freeze_max_age`çYÑò&%â+`vacuum_freeze_table_age`è+$%Ýá#./0
®w+`pg_xact`ò`pg_commit_ts`TAxLò/{xÇçInú&îïáðñaû6`autovacuum_freez
e_max_age`ôöÜ+ñam;+FøÖçòç^_8]w`track_commit_timestamp`èÔç@1FøÖç
úbHm;\]vHú¥¹ÙIný^_`autovacuum_freeze_max_age`Nøåú&+s³ÐÑ³ 20
ÕI`pg_xact`LíÇäR³Ê 0.5
áxÛI`pg_commit_ts`³Ê20GB1^_õ²(Ê+ã./0 ¡#âú+Iõú&'øå`autovacuum
_freeze_max_age`ú&+s³ÐÑ³1E|I'(Ê¦6ÐÑ`pg_xact`ò`pg_commit_ts`\]+áðÇ
ç³ú{øå&ç/0tu5 2 ÕHm;³Êf(`pg_xact`+ 50
MBáðÇçI`pg_commit_ts`+2GB+áðÇçè1

ãú`vacuum_freeze_min_age`+%HÝáÜò#&XO(ù`VACUUM`LÛ]+ÚÙr^_uTKNrõ
Ý`FrozenXID`Ü6{ÿÇNu¤ç(ùuT?É%HÖ+
XIDèIWHÜ©%HTlmÇ#ã[Ôç1nýuøå¾uá¬³IõMÂRTÝàXONu¤Ü;I&ú
RÝíNÜ©1

úwâä%H./0Usz+ëÜ© XID +sÜI`VACUUM`Kgäù`pg_class`ò`pg_database`Uáð
XID
+äù|}1²Å¨I%Hù+`pg_class`T+`relfrozenxid`ßí7Nuù+*%|ºù`VACUUM`ñ]+
Ü©îó XID1uùUñaNaÉõHîl XID z+òÀ XID +m;ã¬+T
R°qNÜ©1üº¨I%H./0+`pg_database`T+`datfrozenxid`ß#GËKu./0U+ëÜ©
XID +5ä Ñ
&Ç#./0Ub%Hù+`relfrozenxid`³+sú³1%¡ô¢õö|}+:à:f#×TõM+¢£r

SELECT c.oid::regclass as table_name,

Ê      greatest(age(c.relfrozenxid),age(t.relfrozenxid)) as age

FROM pg_class c

LEFT JOIN pg_class t ON c.reltoastrelid = t.oid

WHERE c.relkind IN ('r', 'm');

SELECT datname, age(datfrozenxid) FROM pg_database;

`age`ßÍ¯4uîl XID RV;m; XID +m;.1

`VACUUM`ÀêÇÓã4*|]â6Îu¤Á+=>I,#ÇaVºùNÓãÔ`relfrozenxid`ôON&¥1
V`relfrozenxid`É`vacuum_freeze_table_age`Hm;'zÔóV`VACUUM`+`FREEZE`¿@N\]ÔI
Vña=>h¥6ó]â{ÆõÑÒTlmÔIºùLNÓã1V`VACUUM`ÓãºùÔIK&NèÝ6I
`age(relfrozenxid)`¾uÉN\]+`vacuum_freeze_min_age`øå=³çÉK`VACUUM`23623+m
;.xè1^_K`autovacuum_freeze_max_age`NþRÜ;¼aºùÓã`VACUUM`Kuù*N*GI
L{ÿúuùÉ¹%|§9]â1
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^_G(}¡ n§9]âÛf4%HùU]õC+ XIDIV./0+sC XID òÔ­ÖÜçþR 4
,.Hm;ÔIgäL23*GõM+åKç}r

WARNING:  database "mydb" must be vacuumed within 39985967 transactions
HINT:  To avoid a database shutdown, execute a database-wide VACUUM in that database.

ç^uüïñde+I%|Ä9+`VACUUM`¾uíuvuyz\,#«ïu|`VACUUM`îï¯%Hõÿ
]»{×TIE|&LÛfòâgäAxVWnQÝO&¥./0+`datfrozenxid`è1^_õöåKNÛ
=I%ÙæçÔ­ÖÇ`5 3 è.Hm;ÔIugäLí?zVWé\23bcÖ+m;r

ERROR:  database is not accepting commands to avoid wraparound data loss in database

"mydb"
HINT:  Stop the postmaster and vacuum that database in single-user mode.

õ 3
è.Hm;+2ºa¯#úwéàâ>OÀÁÄ9×Tñ6ó+`VACUUM`åæ¥T¥vQÝÀ}./1,
#I¯(%Ùgä¥¬R2º?zà¦I&LÝí×Tåæ1LõHØÙ+$%:f#Oó:;DVWYË
%]»89:;D{×T`VACUUM`1Ë%]»à¦UÝíÉ¹u?zà¦1

*Multixact ID*N]{ÌÍNxHm;j-+T1¯(K%H4ã[�
Çaa"+ÇçXY]{áðj|}IñYÇ6ax(%Hm;V*¨jô%HTI
j|}L\]%HÒxHm; IDÓçIj+xm; IDè{481bc²- xm; ID Uíì+m; ID
+|}Në¢¨áðK`pg_multixact`TA xUIVWÇaxm; ID
GËK4ã[�+`xmax`KU1òm; ID çºIxm; ID ^#]%H 32
Ùù.DþËIVW^|]wüº+áðIõöR6
óêÚ+sÜàâóáð]õòÔ­òâ1KbHxm;URa%Hë¢+áðnK
qáÝ>ßùI&^\]%H 32 Ùù.DVW^¾Nàâ1

K%|`VACUUM`ùÓãç�ÄIEº�èqçIbcÉ vacuum_multixact_freeze_min_age 6z+xm;
ID íNrõú%HÝ*+³Iu³XY#"³ó %HË%m; ID IE%H{Ö+xm; ID1
²(b%HùI pg_class.relminmxid  áðwKuùbï4ãUÝªáK+szXOxm;
ID1^_õH³É vacuum_multixact_freeze_table_agezI LÉ¹%|ºùÓã1XYK pg_class
.relminmxid  *\]`mxid_age()`{éR&+sÜ1

ºù`VACUUM`ÓãçÝà#èH(ù&úèLúù&¥u³1
s6IVña./0U+ñaùNÓãVW&ú+szxm;³N&¥I
Zz+xm;+à)áðXYNÆõ1

Ùú%¡2ºøÎI²bcxm;sÜõÁ autovacuum_multixact_freeze_max_age+ùI
RL*æ%|ºù]âÓã1Vxm;Ý>ò]+áðõÁ 2GB
ÔI4Wö)aszxm;sÜ+ù23Iºù]âÓã^Lë%Kñaù*¥T1e\§9]âN
Kñ.*N_]I^í*æõv¡59Óã1

§9]â6L¥á

IvorySQLa%HX¿+,#NCÍ&'+²M*autovacuum*I&+A+#§9×T`VACUUM`ò`ANALYZE
`åæ1V&N8]ÔI§9]âíô¢N³¯ã¬ó{ÖI<õ4ã+ù1õöô¢íì]äù|}[®
NOInýõ¬track_countsNøåú`true`I§9]âÝON\]1K/0%å5I§9]â#N8]+
VWü?%å~.YNh°%å1

Ò§9]â6L¥áÓþµ*¯xH¥áãÝ1a%H+ú §9]â89D*+êÞ6L¥áI
&ìíúña./089*§9]âÚÙE*¥á1 89DLcÚÙ29K%çÔç*I&bÝ
autovacuum_naptime±ÿHKbH./0U89%HÚÙE çnýI^_23Ua NH./0I|b
autovacuum_naptime/N*±L89%HÖ+ÚÙEè1
K*%ÔçÇÐÑsxautovacuum_max_workersHÚÙE¥áAT1^_aõÁ`autovacuum_max_work
ers` H./0È6NòâI5%H./0LKØ%HÚÙE©96î*Nòâ1
b%HÚÙE¥áLô¢ð./0U+b%HùVWKÈ6Ô×T VACUUM`ê/ô`ANALYZE1
XYøålog_autovacuum_min_duration{Jt§9]âÚÙE+Ã91
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^_K%úçÔçÜxH³éùR7ÉXYN]âIña+§9]âÚÙEXORíNò]{K%çä+Ô
çÜ]âõöù1õLíïÝðó+ùò./0ÛfN]âIÂR%HÚÙE7ÉX]1²(%H./0U
+ÚÙE.¯V¼a"¹I,#ÚÙE°þíHêÅZ¤vYZNðóÚÙEèÝ+ÚÙ1«ïAT·+Ú
ÙE+.¯ÝíNù¬max_connectionsIsuperuser_reserved_connections"¹1

`relfrozenxid`³Éautovacuum_freeze_max_agem;sÜ{³+ùã#íN]âçõ=ùüõöù+Ü©
s³sÜNÀÁù+áð~.u¤ÁI~Þ6hè1E|I^_4*|`VACUUM`Y{}~+4ã.õÁÒ
]âï³ÓIù^íN]â1]âï³-.úr

I{Ü% = I{ÝáÜ% + I{Þ{%3 * tu3

ðU]â'mï³úautovacuum_vacuum_thresholdI
]âbpg.úautovacuum_vacuum_scale_factorI 4ã.ú`pg_class`. reltuples 1

^_§*|]âY{ã¬+4ã.¯õÁw-.+ã¬ï³Iù^íN]âIuï³-.ú:

I{ÑpÜ% = I{ÝßÑpÜ% + I{ÑpÞ{%3 * tu3

]âã¬'lï³úautovacuum_vacuum_insert_thresholdI]âã¬bpg.úautovacuum_vacuum_in
sert_scale_factor1 õM+]âXYÐÑ�Ä+ùNòôú*all
visible*IVW^XYÐÑ4ãNÜ©IXYãú6Ö]â+ÚÙÈ61
²(XY¾[`INSERT`ØÙ,#ÝOI£ðÝO`UPDATE`/ DELETE`¼AZJ2
I6jÓ§¨JZautovacuum_freeze_min_ageÊàá25BûI6}~tuNâÃI{ÊÂËÌ_
ãÄtuZ3ÉêÑptuZ3ÉIÓ&í,V)ÊÖÉäöHGråæ¾Zí32ÑNr`UPDATE ó DELETE
ò INSERT ØÙ¥T{Ö1 (&Ç#ñò°+Inú%ö|}XOíK¤ì6tu5À}1)
^_ù+`relfrozenxid`³³(`vacuum_freeze_table_age` m;z+I
×T%H59+]â{Ü©C+4ãIV&¥`relfrozenxid`;E|IÇa*|]âY6u¤Á+=>NÓã
1

²(ÄÞI^\]w%Hüº+ï³r

öõÜ% = öõÝáÜ% + öõÞ{%3 * tu3

uï³Lû§4*|`ANALYZE`Y{Nã¬ó{ÖI<õ+4ã.¥TÉZ1

úÔùÝON§9]âìy1nýIúÔù+]âòÄÞØÙîïÀÁíiqç+SQLåæ{×T1

/0+ï³òbpg.Rª§(`postgresql.conf`I,#XYúb%Hù¤«&ú(òÑxðó§9]ât¹
~.)I ft~ÞStorage Parameters1
^_%HøåYZÀÁ%Hù+áð~.u¤IWHKòâuùÔ\]u³IE|\]ºiøå1

VxHÚÙEATÔIKñaAT·+ÚÙEÜç§9]â4ÒIJ~.#
ÒKQ+ÓIõMÝàþµAT+ÚÙE.¯#xåI ²(gä+ãë I/O
­®ã#ü*+1ÝÁIbchKòâYZøåwbù autovacuum_vacuum_cost_delay`ô
`autovacuum_vacuum_cost_limit áð~.+ù+ÚÙEÝíN�oK2Q8fU1

autovacuumÚÙ¥áÀêÝíqóðóåæ1^_}H¥áÿH?ªûautovacuumÍa+`SHARE
UPDATE
EXCLUSIVE`jÏÐ+jI|j?ªLUluautovacuum1a?ÏÐ+j-à¦I,#I^_autovacuum
hKATYÔóm;IDÔ­çeK`pg_stat_activity`èêU+autovacuum¢£ñY`(to prevent
wraparound)`©¸èI|autovacuumÝíN§9Ul1

åK

-qATÈ6?ªû`SHARE UPDATE
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EXCLUSIVE`jÏÐ+j+åæçÁ^ANALYZEèXOíéautovacuum3úÛfèÝ1

pê¤d°±

K}ötu5³ÉhqM¨\]REINDEXåæI%gßë¢¤î%õ{¤d°±1

YZèº7ÝÇ+B.°±=>N[Ô¤]1,#I'#a%¡Ï~+Ççì]+XOMr^_%H=>*
õå¯°±îÜÇ+º�îN<õIu=>ÝªNÄ%1nýIKõ¡bHôöU³�Ä,Ý#º�îsú
N<õ+\]à¦UIXY@RÇç+\]#{S+1²(õM+\]à¦I&'\]-q¤°±1

²(¬B.°±XO+¿À'¼a{¥¨-¯ÄÞ1K\]¬B.°±Ô-qJt°±+üâ ¡#H¥5ï
1

'aI²(B.°±I%HÖd¢+°±É{Öwx|+°±ìyâ{6=ÿI
núKÖd¢+°±*I·¸*üó+=>Àêüâ*^üóçõM+�oA;VÝ´](¬B.°±è1
{{úwFCìy!Í^³É-q¤°±1

REINDEXKñatu5RXY2ºò-Ì¨\]1 /0tu5IýåæÈ6%H`ACCESS
EXCLUSIVE`jInýÀês¥\]`CONCURRENTLY`¿@×T&Iu¿@{È6?ª`SHARE UPDATE
EXCLUSIVE`j1

p>hEÐÑ

c./0:;D+p>yGqáK%H¨:#H¥5ïI QÝ#{{ÀÁ`/dev/null`ÀÁ&ú1
K¥Tyzôl+ÔyIp>yG#¬êõö+1ÝÁIp>yGXO{ì³ç²Å#KÉZC+OHÿÅ
*èI nýÊÝí¾¿Ûûó¨qá&ú1ÊÈ6÷öp>hEI
õMK%çDâ+Ôç6í23Ö+p>hEVWÆõC+1

^_ÊjË¨c`postgres`+stderr-ûR%HhEUIÊíÉRp>yGI,#îlup>hE+$%:
f#OóV¤â:;D1õML²(2*"#U\]+IvorySQLXO#X¾ª+I,#Ê¤-Ý¦Kæó"
#*õHé1

%H{¥+øf#c:;D+stderryG*ùR}¡p>÷öá¨31õúa%HÜd+p>÷öá¨IÊ
XYÀÁK
`postgresql.conf`3øå%å~.`logging_collector`ú`true`+øf8]&1Ê^XY\]õ¡:fcp
>./ùúÝ$DX©+CSVçûêÄÝ³èû¦1

ÇÇI^_KÊYZ\]+ðó:;DDEUa%HÇ�p>÷öá¨IÊXO{»!\]&1
É^Ií7KApache*93+rotatelogsÚ)ÇXY](IvorySQL16LRõ%ÖI:fÜ%#c:;D+st
derr]àU¤-ûR6]+á¨1 ^_Ê]`pg_ctl`89:;DIWHstderrYZ¤-ûRstdoutI
nýÊÇÈ6%HàUåæIÉ^r

pg_ctl start | rotatelogs /var/log/pgsql_log 86400

`XYÀÁøålogrotate{[®¯IvorySQLÜåp>[®DæÝ+p>hE{ãDõö:f1Kõ¡tu5
Ip>[®D-.p>hE+ñ+òÙåIQlogrotate
|-qÎiõöhE189p>÷öÔIlogrotateîï°q¾]á¨L¥%%+yG*ùRÖhE1õÀê
#ÀÁ`postrotate`ãmèÝ+Iuãmû¾]á¨*ù`SIGHUP`|êI\ð¤Öñ2p>hE1KIvoryS
QLUI`XY\]`logrotate`¿@AT`pg_ctl`1:;D[Rýåæ6I:;DLVõRÖ+p>hEI¤
Öñ2ËahEI)ëªÖ(p>Õx%å1

«ï

-qATÈ6?ªû`SHARE UPDATE
EXCLUSIVE`jÏÐ+j+åæçÁ^ANALYZEèXOíéautovacuum3úÛfèÝ\]¹çp>h
EñÔI^_þRs³ñ2hE."¹I*æhEùüGI|:;DXOÛf¤Öñ2p>hE1
Kõ¡tu5Ip>ç}L*ùRC+p>hEIÂRÝN¥Tp>÷öúó1
^_Llogrotate%åúabp>hEVLð<õI|:;DXOíÀ}ýÔçôöÜÕx+ç}1
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úÅZýyzIXYLp>[®D%åú9çÄ%p>hEñIV\]`prerotate`ãmÛ=ñ2+p
>hE1

ÇÇ%¡æóÿ+àâp>yG+:fÇ#c&ú*ùísyslogIésyslogòâhE÷ö1
6ì]õHÚ)IõúÈ6øå`postgresql.conf`3+`log_destination`%å~.øåú`syslog`çÕx`sy
slog`p>è1ª6KÊ¦Éýsyslog`Ñ¥á23«¬%HÖp>hE+ÔyI ÊÇXY*ù%H
`SIGHUP`|êí&1 ^_Ê¦§9¥Tp>÷öIXY%ålogrotateá¨òâ {§syslog+p>hE1

ÝÁIK{xgä*IsyslogÝ#¬êXëI²Å#K>²³¯p>ç}+tu5\
&XOKÊsÈ6Wöç}+ÔyîlIEÀÁ&ú1ÇÇIKLinuxIsyslogícbHç}!«Rà)*I
õL(ù{S+MOçÊXYKsyslog%åhE3>+hEñ2[\]%HÒ - Ó{_]õ¡Túè1

:«ï*>ãä+ñaÕÖ:×?«+#KX%å+çÝ*23%HÖ+p>hEI
,&úV¼aòâ²C+óÝàÈ6+p>hE+<õ1ÊXO'È6øå%H3òâb;{-q¨<õC
p>hE1 Ç%¡XO+:f#%åp>÷öá¨Ié&ñ"¨þÿC+p>hE1

pgBadger
#%HÇ�@AI&XY¥Tp>hE+!ÍÄÞ1check_postgresXK¤6ç}GËKp>hEUÔûNa
giosF1åKI^XYâG{xðó+²Åtu1

CX]óì62Qòv¹

Ý*:×+ÉZ

øùà)";öÆ

øùà)";öÆÅZwÇ\]%Ï./0£QS{+*%2�1&\]%H¯xH:;Døù+Ë%à)
#ß1^_5./0:;D}~I6Î:;D|XY$6V89./0IÇ¥C&4%|./0¦§U¥v
Á{w1õ#%¡ÿ!+";öÆIVWÝáK./À}1

øù$ENOKÄ+áðøÎU{êÞ1^XY\]%HÄ+hEgäI,#6«ï+#uhEgä¾)a
èº+POSIXTú1õ¡:f+%H¤³"¹#^_øùà)#ß}~I%&I56ò6Î:;DRí7É
ÛfÚÙ1Ç%Hyz#K56:;DATÔI6Î:;D¡ÜÝOìyøùáð1

hEgäçýøÎèv¹

øù$ENO+%¡u¤lm#hEgäv¹IKðU²%HhEgä+ña¤7íNBCRÙ(Ç%Lù
8$*+%HhEgä1$%+"¹#uBCÁáîïOqì6Î:;Da%ÏuhEgä+%ù+£Q Ñ
²Å#²6Î:;D+«¬îï?É5t$*ü*+§¨¥T1DRBD#]( Linux
+%¡ST+hEgäv¹:×1

¨«¦p>%ù

'Îò(Î:;DO¬ÀÁ©ª%H¨«¦p>çWALèÕx+S{qÍúV;Öç1^_5:;D}~I
6Î:;DÂa5:;D+£ðña./IVWO¬ÿ!¨N7ÝÖ+5./0:;D1õXY#*%+I
&%+IVWÇO](êH./0:;D1

XY\]'(hE+p>%ùóSv¹IvE+ãD{þË%H6Î:;D1

·¸v¹

·¸v¹ÐÑ./0:;D*ù./{ÖSíÇ%L:;D1IvorySQL·¸v¹4WALîdG·¸./{Ö
S1·¸v¹ÐÑ`ëHùv¹./{¤1ýÇI*9./{Ö+:;DXY*ÔÉÜðó:;D+{¤I
4QÐÑ./KxH:ûS91ØÙ:áâ^OF1çº+NO1

'(è*D+5-Îv¹

'(è*D+v¹ÀêíLu¤./+¢£*ùRz-+5:;D1&KëHù+'l*ÚÙI5:;Dç
ÀêèL./{¤&%*ùRÎ]:;D1
5:;DATÔIÎ]:;DXY®¾¢£IV×Tm¨./u¤I«¬ØÙ1õ¡í¦+v¹Àê](ã
÷³./ÄÞéKLIE./80¢£ìî1
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Slony-
I#õ¡v¹çé+%HÁT1&\]ùÒÍIVWÌÍxH6Î:;D1nú&í&%{Ö6Î:;Dç3
¯èIK";öÆÔXOía./À}1

'(SQL+v¹UçE

ÀÁ'(SQL+v¹UçEI%Há¨)îb%H SQL
¢£Vc&*ùí%HIña:;D1b%H:;Dë¢¨ØÙ1©«¢£îïN*ùíña:;DIõM
b%H:;DRO¾[Rbcu¤1,Ç©¢£XYNÇ*ùí%H:;DIõMÐÑ©ì6K:;DÜç
Ä91

^_¢£ëZu¤*ùI|ñ.+`random()`P$³ò`CURRENT_TIMESTAMP`ñ.+V;Ôçò¨ß³
XOnÝ*:;DQ&1 núbH:;Dë¢ATIVW&*ù SQL
¢£Q¼a`h+{¤./1^_õ#ÝX¾ª+IWHUçEI¾]á¨îï4Ë%:;D7°-ýç³
IVL©_](«¬¢£1 'îï«ï°qña:;DKFøIUóm;ÔR#ü*+1õL*Ñ\]
v-çFøPREPARE TRANSACTIONòCOMMIT PREPARED1 Pgpool-IIòContinuent
TungstenÇ#õ¡v¹+ÁT1

&%x5t$v¹

²(ÝíN-q½¾IÀ+,¬ZÐ+:;DI^-ÕmIÜá:;DIqÍ:;Dç+./%ù#%H.
/1ÀÁ\]&%+x5t$v¹Ib%H:;Dë¢ÚÙVW-qûðó:;DÀ|{°-ÏÐ+m;1
õöÏÐXY¯]»IÏÐÕÖë|{ÕÖ1Bucardo #õ¡v¹çé+%HÁT1

*%x5t$v¹

K*%x5t$v¹UIb%H:;DO¬¾ª«:óIVWKb%Hm;FøÜ;INu¤+./íN4
 3:;D%ùíb%Hðó:;D1º¤+«Ã9XO(ùÁx+j-òFøIJI¥Q(ù{S+MO
1©:óXYN*ùíbï:;D1}öþË\]øùà){ãåÀ|ìî1*%x5t$v¹56²(©
ì6s¥I¹à&+³µÖ#bï:;DRO¾ª«:ó Ñ
¼aî6K5:;Dò6Î:;DÜç/Äì6IVWnú./u¤N4%H:;D*ùRÇ%H:;DI
Ýía¬°-ñ.ç^`random()`è+yz1

IvorySQLÝF1õ¡v¹çéI¹àK¾]48IUçEUXY\] IvorySQL +v-çFøPREPARE
TRANSACTIONòCOMMIT PREPARED{þËõ¡v¹1

5ùã©w*äx¡:×+Oû1

²M øùà) hEgä
v¹

¨«¦p
>%ù

·¸v¹ '(è*
D+v¹

SQLv¹U
çE

&%x5
t$v¹

*%x5
t$v¹

ê]+ü
Á

NAS DRBD ÜdSv
¹

Üd·¸
v¹Ipgl
ogical

Londiste
ISlony

pgpool-II Bucardo

À|:f øùà) à)ý WAL ·¸Õ8 ùT SQL ùT ùTòT
j

Ý6ó²
´$E

¥ ¥ ¥ ¥ ¥ ¥ ¥

ÐÑxH
5t$:
;D

¥ ¥ ¥ ¥

Û5:;
Dì6

¥ ¥ ¥ ¥

Ýfgx
H:;D

¥ with sync
off

with sync
off

¥ ¥

5t$}
~L¡Ý
À}./

¥ ¥ with sync
on

with sync
on

¥ ¥
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v¹ë¾
ªÇ©¢
£

with hot ¥ ¥ ¥ ¥ ¥

bHùÒ
Í

¥ ¥ ¥ ¥

ÝÈ6Ï
ÐÕÖ

¥ ¥ ¥ ¥ ¥ ¥

a%ö:×Ý´D*ä+çÅr

¥ ./Än

34ö4®Jö©f34V_NrVçí6ÂGr(()èú_º!234IJé4êëì©
ö2!íîêïð2NGrêëì£Gr(()_!­ÉÑ£ñfuçíîêïðZ342G
rdVIJÉÑqr(()2ô0IJ´V-/'=òÌNNGù(()ù×hÉóêëì34
ZGríaôõ_

¥ x:;DVT¢£×T

ùöZ÷éÑø}~ér(()Ìò{érÉÑ2ÞH;£Gr}~GrYGÉÑ´Vér(
()Ìá¶ef_ ûùÑø}~ér(()NGrYGÉÑùMªÂA_
ûýÁý1Ê34N(()}¶©öM9úNGr(()ëÄZÉÑÊûóöZüö2æÁ®
Ì­QRýGrÊþ(()2ÑöÿçÌ­MªRýV._
û÷IJ´VPL/ProxyÂ!VÌ]^ûùÑø_

p>%ù6Î:;D

ë/

÷d5:;Dò6Î:;DÀê#kÁ+Iný&úXY¹XOüºIÊå4./0:;D+ÅÍ{@#õ
M1²Å¨IûùÇçü?+¬AñLNëZu¤¨%~Iný^_u²MN\]I5óÎ:;Dîï²ù
Çç)aèºü*+$6¬A1Õô^_CREATE
TABLESPACEK5:;D*N×TIKåæN×T;I&ñÈ6+bcÖ$6ÖîïK5:;Dòña6Î
:;D*ã÷d¥1$EÝÈ6èºü*I,#ZËéüIK¾]ògä+æåqÜÐÑvHü*+gäÉ
ÐÑvHÝüº+gä{-Ì1Kbctu5$E÷îîïü* Ñ 4%H 32 Ùgä%ùR%H 64
ÙgäLÝíÚÙ1

ÀêIÝOKvHAT·Ý*5lmIvorySQL+:;DÜç%ùp>1IvorySQL
º02*ã+1=#ÝK|lmèÿU¤7à)û¦InýK5:;Dò6Î:;D*ATÝ*|lmLí
ÝN¨ÚÙ1ÝÁIKõ:>V¼aF1h¦+ÌÍInýõúdeé5Î:;D*AT+lm¹XOü*
1VèÿR%HÖ+|lmÔIs2º+1=#ãèÿ6Î:;D Ñ
%HÖ+|lm*T{XO,-4;%H|lm©ª WAL hE1

6Î:;DØÙ

:;D89ÔI./AxUáK standby.signal  hEI:;D¥¬standbyà¦1

K6Îà¦UI:;DÍÖ¨¾]45t:;D¾[R+ WAL16Î:;DXY4%H WAL
Îirestore_commandIEÀÁ%H TCP ½¾Â¾45t$çSv¹è©ª
WAL16Î:;DL^ÿH¥vK6Î®w+`pg_wal`AxUéR+
WAL1WÀêK%|./0¤86*æIWÔ6Î$LK¤8Ü;¤245t$SÁ{+
WALI,#Ê^XYKbcÔyÄ9£QhER`pg_wal`é&úN¤21

K89ÔI6Î$ÀÁ¥vÎiÙåñaX]+ WAL
{23Iõ+ú`restore_command`1%Ù&RþW3X]+ WAL
+3¸VW`restore_command`}hI&íÿH¥v`pg_wal`AxUX]+bc
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WAL1^_W^}hVWSv¹YN%åI6Î$íÿH½¾R5:;DVW4KÎiI`pg_wal`UéR+
s6%HX]Õx23S¦%ù
WAL1^_W}hVW¼a%åSv¹IIEu½¾6{l2I6Î$íÈÔR%õ 1
VWÿHà|4Îi3+hE¥v1õ¡ÿHÎió`pg_wal`òSv¹+ñ"í%Â¤v½U:;DOóI
E%Hè*DhEè*w";öÆ1

V`pg_ctl promote`NATI
pg_promote()`Â²V2ôGr"ª)ÅÆÂ#±¾`promote_trigger_file èI6Îà¦í5GVW:;D
íVõRòÀØÙ1 K";öÆÜ;IKÎiI`pg_wal`U¢eX]+bc WAL
LN¥vI,ÝíÿH½¾R5t$1

ú6Î:;D/Î5t$

K5:;D*øå½ÖÎiR%H6Î:;DXìy+ÎiAx1e\5:;D45uÎiÙå^¾V#6
Î:;DXìy+Ie&¾VÙ(6Î:;Dm¯IEÇ%HX|Ï+:;DIQÝ#Ù(5t:;D*1

^_Ê¦6\]Sv¹IK5:;D*øå0ì{ÐÑ{§6Î:;D+v¹½¾1e÷d%HÅÆVWK
`pg_hba.conf`UF1%HIxH./0KNøåú`replication`+@1'6qìK5:;D+%åhEU`
max_wal_senders`Nøåúá¬³+³1^_6\]v¹)I:°q`max_replication_slots`^NøåÉá
¬C1

d¢%H6Î:;D

6d¢6Î:;DI¥v45:;DªÉ+'lÎÏ1K6Î:;D+®w./AxU÷d%HhEstandb
y.signal1Lrestore_commandøåú%H4 WAL ÎiUv¹hE+jËåæ1
^_Êù/úwCX]MA+d¢xH6Î:;DI°0`recovery_target_timeline`Nøåú`latest`
(/0){\Éu6Î:;Düñ*æK";öÆRÇ%H6Î:;DÜ6*æ+Ôç­¤71

«ï

restore_command¾u¢eÈÔI^_î6u:;DLà|ÿHuåæ1

^_Ê¦6\]Sv¹IKprimary_conninfoU#¬%H libpq ½¾xí,IðUíì5$ñçI IP
¨æèò½¾R5:;DñÈ+bc5QÚÛ1^_5:;DÈ6%HÓæ](0ìIÓæ^¾uNz-pri
mary_conninfoU1

^_ÊhKúCMOA+d¢6Î:;DIC5:;D%Md¢ WAL
Îió½¾ò0ìInúK";öÆ6u6Î:;DLÙú%H5:;DÚÙ1

^_ÊhK\]%H WAL
ÎiIXY\]archive_cleanup_command~.{Æõ6Î:;DÝàÈ6+hEIõMXYsú¶ WAL
Îi+ ¡1pg_archivecleanupÚ)N²ÅøùúKÃéË%6Î%å5û`archive_cleanup_command`
ø*\]IÞpg_archivecleanup1ÝÁ6«ïI^_ÊhKúÎÏA+\]ÎiIa%öhEe\6Î:;
DÝàÈ6Ê^È6qß&úI&úN]{4Êås6%H'lÎÏ¥v1

%å+%HjËÁT#r

primary_conninfo = 'host=192.168.1.50 port=5432 user=foo password=foopass options=''-c

wal_sender_timeout=5000'''

restore_command = 'cp /path/to/archive/%f %p'
archive_cleanup_command = 'pg_archivecleanup /path/to/archive %r'

ÊXYabï.¯+6Î:;DI,#^_Ê\]Sv¹I°qÊK5:;D*L`max_wal_senders`øå
Éá¬CIõMXYÐÑ&úO*Ô½¾1
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Sv¹

Sv¹ÐÑ%L6Î:;DÉ\]'(hE+p>%ù{OqÍúsÖ+Öç16Î:;D½¾R5:;D
I5:;D|K WAL ÕxóæÔeL&úYS¦%ùí6Î:;DQÝîfR WAL hEN#$1

/0tu5Sv¹#&%+IKõ¡tu55:;D*Fø%Hm;ûu7¶K6Î:;D*7ÉXÞÜç
áKÑ}+IJ1ÝÁõ¡IJÉ'(hE+p>%ù:¦U6úÉxIK6Î:;D+OûáYâÉ*ì
6+;F5IJÀêÏ(%±1KSv¹UIÝÈ6`archive_timeout`{bã./À}àÓ1

^_Ê\]+Sv¹¼a'(hE+½ÖÎiIu:;DXOK6Î$[R WAL çÜ ;Ô[õöC+ WAL
ç1^_*æõ¡tuI6Î$LÈ6¤Ö4%HÖ+'lÎ
Ïw3¶1ÀÁøå`wal_keep_size`ú%Há¬C+³{°qC + WAL
çÝíNjH¤]IEú6Î$%å%Hv¹)IXYÅZ*æõ¡tu1^
_øåw%H6Î$XYìy+ WAL ÎiIÇÝÈ6õöÕÖ:×InúuÎiXY
ú6Î$qßá¬+çI6Î$ã#XY\]uÎi{kN5t$1

6\]Sv¹Id¢%H'(hE+p>%ù6Î:;D1L%H'(hEp>%ù6Î:;Dö7ÝSv
¹6Î:;D+%õ#c`recovery.conf`hEU+øåYzû5:;D1øå5:;D*+listen_addresses
ò0ì¿@çÞ`pg_hba.conf`èIõM6Î:;DXY½¾R5:;D*+6./0`replication`1

KÌÍ keepalive
è¾x¿@+gä*Iøåtcp_keepalives_idleótcp_keepalives_intervalòtcp_keepalives_countaØ(5
:;D7!¨«ïR%Hl2+½¾1

øå{§6Î:;D+V*½¾+s³.AçfÞmax_wal_sendersè1

V6Î:;DN89VW`primary_conninfo`Nh°øåI6Î:;DLK¤pèÎiUñaX]+ WAL
hEÜ6½¾R5:;D1 ^_½¾NÝNd¢IÊLK6Î:;DU@R%H
walreceiver IVWK5:;DUa%Hü¾+ walsender ¥á1

0ì

øå¥](v¹+ìy!"¬ê¤6IõMÇaª|+]»XY©ª WAL SInú{-Ì4 WAL
SU8ªGÈ6²!ôOìy+|}1
6Î:;DîïÙú%H)a`REPLICATION`²!+9»I%Hõÿ]»{û5:;D0ì1
&'úv¹÷d%Hß]+)a`REPLICATION`ò`LOGIN`²!+]»9»1
©ª`REPLICATION`²!íGw¬êC+!"I,&ÝÐÑ]»u¤5gä*+bc./IQ`SUPERUSER
`²!|XY1

v¹+º»¼0ì¯%HK* database*KUz-`replication`+`pg_hba.conf`Õxt¹1Á^I^_6Î:
;DATK5$ IP
192.168.1.100`M9Vó=òZ$.ÚB`foo Iàâ>XYK5:;D*û`pg_hba.conf`hEÇQ5ßT
r

# }~Ìç 192.168.1.100 ZV. "foo" NRTy½¾ZÿÕäABGr

# =òÁ'.Ù³±-%._

#

# TYPE  DATABASE        USER            ADDRESS                 METHOD
host    replication     foo             192.168.1.100/32        md5

5:;D+5$ñò¼Óêó½¾]»ñòÓæKprimary_conninfoUz-1K6Î:;D*'XYK`~/.p
gpass`hEUøåÓæçK* database*KUz-`replication`è1Á^I^_5:;DATK5$ IP
192.168.1.50 ó¼Ó`5432`*IVWÓæú`foopass`Iàâ>XYK6Î:;D+`postgresql.conf`hE
UÇQ5ßTr

# Á'.fÙ³±Z-%.�ÄN-. 192.168.1.50 ù2

# ñÿ!H 54322Ù³»VZV.ÚH "foo"2ÿÕH "foopass"_
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primary_conninfo = 'host=192.168.1.50 port=5432 user=foo password=foopass'

Jt

Sv¹+%H¤6£¤zò#K5:;D*óæ,'¼aK6Î:;D*¾]+ WAL
Õx.1ÊXYÀÁÉZ5:;D*+V; WAL «Ùåò6Î:;D¾[R+s6%H WAL
Ùå{ù8õHT6¯1õöÙåÄÅXY]5:;D*+`pg_current_wal_lsn`ò6Î:;D*+`pg_las
t_wal_receive_lsn`{ô°16Î:;D+s6 WAL ¾[Ùå^NéüK WAL
¾[E¥á+¥áÖçUIe\]`ps`åæéü+Öç1

ÊXYÀÁpg_stat_replicationèêô° WAL *ùE¥á+ßù1
`pg_current_wal_lsn`û`sent_lsn`KÜç+:³S&ùü5:;Doª·:³+ì6IQ`sent_lsn`ò6
Î:;D*`pg_last_wal_receive_lsn`Üç+S&XOùüÄ+IJIE6Î:;Dhoª·:³+ì61

K%L(6Î*IWAL¾[E¥á+ÖçXYÀÁpg_stat_wal_receiver`èêô°R1
`pg_last_wal_replay_lsn`òuèê+`flushed_lsn`+SÅùüWAL+¾[!Í³(&N¤p+!Í1

v¹)

v¹)F1w%¡§9¶+:f{°q5t$Kña+6Î$[R WAL ç
Ü;ÝíÆõ&úIVW5t$^ÝíÆõXO(ù¥vÏÐ+TIe\6Î$l2^#^ý1

Ùúv¹)+r4I^XY\]wal_keep_sizeqóÆõC+ WAL
çIIE\]archive_commandcçqáK%HÎiU1 ÝÁIõö:fêêí(ùqß+ WAL
çÉÈ6+{xIQv¹)ÇqßY½ñÈ6+ç1
Ç%:>Iv¹)XYqß{x+WALçYÊ(&ú#ÜwÄ%í`pg_wal`+Çç\
max_slot_wal_keep_size"¹v¹)ñqß+WALhE+³ú1

çº¨Ihot_standby_feedbackò vacuum_defer_cleanup_ageqÑwü?TÝN vacuum
ÆõI,#;EK6Î$l2qçÛfF1qÑIQ6E|È6Nøåú%H{C
+³YF1á¬+qÑ1v¹);:wõö²Ö1

¢£òØ<v¹)

bHv¹)Ra%HñxIñxXYí7ú«x=ó.xò5/­xí1

Ya+v¹)ò&ú+ÖçXYK pg_replication_slotsèêU@R1

)XYÀÁSv¹Ée IE SQL ñ.÷dVWÆõ1

%åþÁ

ÊXYõM÷d%Hv¹)r

postgres=# SELECT * FROM pg_create_physical_replication_slot('node_a_slot');

Ê slot_name  | lsn

-------------+-----

Ênode_a_slot |

postgres=# SELECT slot_name, slot_type, active FROM pg_replication_slots;

Ê slot_name  | slot_type | active

-------------+-----------+--------

Ênode_a_slot | physical  | f
(1 row)
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6%å6Î$\]õH)IK6Î$U¾u%å`primary_slot_name`1õ3#%HjË+ÁTr

primary_conninfo = 'host=192.168.1.50 port=5432 user=foo password=foopass'
primary_slot_name = 'node_a_slot'

ÿfv¹

ÿfv¹²MÐÑ%L6Î:;D¾[v¹½¾VWc WAL
ÕxS¦%ùíðó6Î:;DIÇC%Hö*D%M1õXYN]{ãú²(5t$+Â¾½¾.VW\
ÉÅÖç+Sü2�sú¶1

%L*Ô>?·¾[Eò*ùEÅÆ+6Î:;DN+ú%Lÿf6Î:;D1Ò{Â¾ÓçÀÁ{å+ÿ
f6Î:;Dè½¾R5t$+6Î:;DN+ú*ó:;DIQWöçÉ{Ü+6Î:;DN+ú5ó:
;D1ÿfv¹V¼a²5ó:;D+.¯I9åø-"¹1

%Lÿf6Î:;DÝ{{*ù45t$¾[R+ WAL
ÕxI'6*ùWö4ÎiU¥v+Õx1nýe\}ö*ó½¾U+v¹½¾NUlIÇ6'aÖ+ WAL
ÕxX]I5ó+Sv¹RíÕÖ5á1

ÿfv¹A;#&%+1*%v¹øåV;²ÿfv¹Û­®1

ÝàKèHM+ÿf9åUI(ÎÃ@Ríû*ó%21

^_%L*ó6Î:;DNFèúÖ+5t$IW5ó:;D+`recovery_target_timeline`NøåÝÕlates
t'`(/0)I5ó:;DLÕÖ4Ö+5t$ÉRS1

6\]ÿfv¹I6d¢ÿf6Î:;Dé&O¬¾ªv¹½¾çeøåmax_wal_sendersòhot_standby
IVW%å'(5$+0ìè1Ê'LÈ6øå5ó6Î:;DU+`primary_conninfo`zûÿf6Î:;
D1

*%v¹

PostgreSQLSv¹/0#&%+1^_5:;D¦§I|}öYNFø+m;XO'¼aNv¹R6Î:;
DIõí(ù./À}1./+À}¯û";öÆÔ+v¹IJÝÉÁ1

*%v¹O¬qì%Hm;+ñau¤RON%ùR%LIExL*%6Î:;D1õá³w¯%|m;F
øñF1+ò/Í¢¶ÿÅ1Kù8$ABâåUõ¡qÑÿÅN+ú 2-safe
v¹1QV`synchronous_commit`Nøåú`remote_write`ÔI|# group-1-safe çgroup-safe ò 1-
safeè1

K:ó*%v¹ÔI%H«m;+b|FøL%ÂfgIÂR[R%H°0ùkuFøK5:;Dò6Î:
;D*RYZN«¬Rà)*+¨«¦p>U1./íNÀ}+$%XOM#5:;Dò6Î:;DK*%
ÔçR¦§1õXYF1{CÿÅ+Í¢MI¹àÇagäàâ>6?gvL:;D+påòàâ1fg°
0FCw]»²(u¤ÝíÀ}+|±I,#*Ô^Ýî6¨ÇQw²:óm;+®¾Ôç1súfgÔç
#K5:;Dò6Î:;DÜç+{ÔÔç1

Ç©m;òm;ÔmÝÈ6fg6Î:;D+Ôv1Tm;Fø^ÝÈ6fg6Î:;D+®¾IÇaì«
FøôÈ6fg1äÔçAT+9Ùç^./6¬I°±îdèÝífgs6+Føç}1ñav-çFø
9Ù6óFøfgIíì¨ÎòFø1

*%6ÎXY#üâv¹6ÎIE#·¸v¹ÉÜE1&'XY#bcðóüâIE·¸WALv¹S+ç[
EI&CÉ^c*ùDV+Ã@ç}1õÜd+üâò·¸v¹gäÜÇI'íì`pg_receivewal`ò`pg_r
ecvlogical`Üç+²´á¨IYÑ%öØÙ:v¹gäò-¹á¨1*%v¹ÌÍ+ÚÛ:¢@ü¾+hi
1

'm%å

%ÙSv¹YZN%åI%å*%v¹ÇÇÈ6%HÆÇ+%å%õrsynchronous_standby_namesîïN
øåú%H¬Ç³1 synchronous_commit`÷ñ&Â'ÇB`on I,¯(õ#/0³IÀêÝÈ6¤71õM
+%åL(ùb%|FøRfg°0ç}IYqì6Î:;DYZLFøÕx«¬RÍ¢¶áðU1`synchr

61



onous_commit`XY¯Hë]»øåIný&XYK%åhEU%åóXYú²-]»I./0%åIE¯
¾]9ç%åIõMXYK%¡bm;'l*t¹Í¢Mqì1

K%HFøÕxYZK5:;D*N«¬Rà)6IWAL Õx¾·N*ùR6Î:;D1b|%3Ö+ WAL
./N«¬Rà)6I6Î:;Dí*ùÔvç}Iõ¬K6Î:;D*`wal_receiver_status_interval`N
øåú"1^_`synchronous_commit`Nøåú`remote_apply`IVFøÕxN¤pÔ6Î:;Dí*ù
Ô¾ç}Iõíéum;7ÉXÞ1^_y/5:;D+`synchronous_standby_names`øå¿Uu6Î:
;DÙú%H*%6ÎILíy/{§u6Î:;Dòðó*%6Î+Ô¾ç}{Ö-cÔophKfg°
0FøÕxN[R+m;1õö~.ÐÑàâ>z-êö6Î:;D¾u#*%6Î1«ï*%v¹+%å
56K5t$*1åñ+6Î:;DîïÂ¾½¾R5t$I5t$²\]ÿfv¹+5ó6Î:;D%Û
ñ½1

L`synchronous_commit`øåú`remote_write`L(ùb|FøRfg6Î:;DYZ¾[FøÕxVL
&«GRð§¯ñK+ØÙgä+°0I,V¬fg./RN!GR6Î:;D*+à)1õ¡øåF1w
É`on`6E%Ö+Í¢Mq;rK%|ØÙgä¦§mEU6Î:;DXOÀ}./I¹à&Ý#%|Ivory
SQL¦§1ÝÁIKþµU&#%¡a]+øåInú&XYãåm;+®¾Ôç1ÇaV5:;Dò6Î
:;DR¦§VW5:;D+./0*ÔN%&+tu5I./À}ôí*æ1

c`synchronous_commit`øåú`remote_apply`L(ùb%|FøRífgIÂRV;+*%6Î:;D
JKj&úYZ¤pwum;IõMÇí\um;²]»¢£XÞ1KjË+tu5IõúSan_%ùM
+ì62QßGwa¨1

^_:ó%|ÿ!?zI]»LOófg1ÝÁIK\]&%v¹ÔIKñaëÕÖ+ WAL
ÕxN%yRV;½¾+6Î:;DÜ;I:;DLÝíèº?z1

xH*%6Î

*%v¹ÌÍ%HIE{xH*%6Î:;DIm;LífgIÂRña*%6Î:;DR°0[Rw&ú
+./úó1m;îïfgðÔv+*%6Î+.¯¯`synchronous_standby_names`z-1õH~.'z
-%H6Î:;Dñ+Ñ:fç FIRST`ê`ANYè+ßù{4ßG+6ÎU¿ª*%6Î1

:f`FIRST`z-%¡'(µã+*%v¹VWém;FøfgIÂR&ú+WALÕxNv¹R'(µãÿ
¿U+ñ6ó.¯+*%6Î*úó1KßùUGËZH+6ÎNí1ZC+µãÿIVWLN�oú*%
6Î1ðóKõHßùUÙåë6+6Î:;DùüXO+*%6Î1^_bcV;+*%6Î¯(bc 
nl2½¾I&L¢ËN5%HsCµãÿ+6Îñr41

'(µã+x*%6Î+`synchronous_standby_names`üÁúr

synchronous_standby_names = 'FIRST 2 (s1, s2, s3)'

KõHÁTUI^_aFH6Î:;D`s1`ó s2ó`s3`ò`s4`KATIvH6Î:;D`s1`ò`s2`LN¿
Uú*%6ÎInú&úGËK6Î:;Dñ+ßù+;�1`s3`#%HGK+*%6ÎIV`s1`I`s2`U
+bc%H}~I &ÇíªQ4Ü1`s4`|#%H&%6Înú&+ñxÝKßùU1

:f`ANY`z-%¡'(ë-.¯+*%v¹VWém;FøfgIÂR&ú+WALÕxÊåNv¹Rßù
Uñ6ó.¯+*%6Î*úó1

`synchronous_standby_names`+'(ë-.¯+x*%6Î+ÁTr

synchronous_standby_names = 'ANY 2 (s1, s2, s3)'

KõHÁTUI^_aFL6Î:;D`s1`ó s2ó`s3`YÑ`s4`hKATIm;FøLífg{§ÊåðU
bïvL6Î:;D+Ôv1`s4`#%L&%6ÎInú&+ñxÝKußùU1

6Î:;D+*%ÖçXY\]`pg_stat_replication`èê¢@1
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MOë/

*%v¹Àê6óêÚ¨ë/òpå6Î:;D{qì¾]Oæ=Üï¨ÚÙ1fgVÝì]gäë7I,
#m;jíÍÖqÍÂR%yN°01ð©_#IÝú±\]*%v¹L¯(®¾ÔçÇQYÑZC+¸]
WQÎÏ./0¾]+MO1

IvorySQLÐÑ¾]2*EÀÁv¹{z-ñ6ó+Í¢MÿÅ1õXYúêHgäz-IÝÁ&^O¬ú²
-+]»I½¾z-I¢Ê'XYúËHm;z-1

Á^I%H¾]+6î+ãÝXO#õMr10% +¤7#¤6+º»ftIQ 90%
+¤7#Ýj¤6+./Ie\&úÀ}î;^ÉZ-Ì-HçÁ^]»ç+IÄç}è1

ÀÁK¾]ÿÅçK5:;D*èz-+*%v¹¿@IõúXYú³�Ä¤6+¤7F1*%v¹IVW
ÝíJÐêë+6î1¾]ÿÅ¿@#\CMO¾]ùª*%v¹+%¡¤6òþ]+Ú)1

Ê¾u0úÄ+SüîïÉ WAL ./+óæWC1

CX]Më/

V`synchronous_commit`Nøåú`on`ó`remote_apply`IE`remote_write`ÔI
`synchronous_standby_names`z-óæ+m;Fø6fgðÔ¾+*%6Î+.¯òñ+1^_b%*%
6Î¦§Iõçm;FøXOÛfèÝ1

CX]+sñ:×#°qañ6ó.¯+*%6Î1õXYÀÁ\]`synchronous_standby_names`z-x
HGK6Î:;D{þË1

K'(µã+*%v¹UIGËKußù;�+6Î:;DLN]Ù*%6Î16>+6Î:;DLKV;
*%6Î:;D}~ÔªQ4Ü1

K'(ë-.¯+*%v¹UIñaGËKußùU+6Î:;DRLN]Ù*%6Î+y¿1e\ðU+
%H}~Iðó6ÎÝLÕÖ¼by¿*%6Î+ÅÆ1

V%L6Î:;DØ%|5QR5:;DÔI&Lò(%¡'¼ah°*%+Öç1õNãäú`kN`à¦
1%Ù6Î:;Dò5:;DÜç+JTØ%|7Ý"IõúÇ{RwþÔ+`S¦`Öç1K6Î:;DN
÷dÜ6+{ä%çÔçÜXOR#kNà¦1^_6Î:;DN?zI|kNhqLNÇQIÇQ¯¯6
Î:;DN?z+ÔçäÍÖ-1ÇaV6Î:;DRþ`S¦`Öç6I&ôOÝú%L*%6Î1õ¡Ö
çXY\]`pg_stat_replication`èê¢@1

^_KFøhKfg°0Ô5:;D¤8IWöhKfg+m;LK5./0¥vÔNòÕúèºFø1¼
aøf°0ña6Î:;DYZ[RwK5:;D¦§Ôña'ëòâ+ WAL
./1}öm;XOÝíK6Î:;D*éüúYFøIe\&úK5:;D*éüúYFø1õúF1+
qì#rK WAL
./YZNña6Î:;D2º¨[RÜ;I¾]LÝí[R%Hm;ÝNFø+é¦°01

^_þKÛfqÍñ6ó.¯+*%6ÎIWH¾uãå`synchronous_standby_names`Uz-+m;Fø
¾ufgðÔ¾+*%6Î+.¯çIE_]èIVWK5:;D*¤6%åhE1

^_5:;Dû`5+6Î:;D#Ýç+IÊ¾V";öÆRWöðó`a6Î:;DU+sñy¿E*
1

^_Km;fgÔÊÈ6¤d%L6Î:;DI°qåæ pg_start_backup() ò pg_stop_backup()
NATK%H`synchronous_commit` = `off`+íiUIE|Wö:óL¡Üfg6Î:;DGË1

K6Î$*½ÖÎi

VK%H6Î$*\]½ÖÎiÔIav¡Ý*+t¶rWAL ÎiK5:;D
ò6Î$ÜçøùIIE6Î$a§Â+ WAL Îi1V6Î$Âað§¯+ WAL
ÎiÔIL`archive_mode`øåú alwaysI6Î$LK[RbH WAL çÔO]ÎiåæI
Ýà&#4Îi¥v'#\]Sv¹¥v1øùÎiXYçº¨òâI,#
`archive_command`îïGH6NÎi+hE#E YZáKIYÑËa+hE#Eaü*+Ü-1õ6ó
`archive_command`Ua{xòâInú&îïV±
Ý6þÿ)aÝ*Ü-+YahEI,#^_èºü*+hENÎiv|Ô
¾ÈÔÝN1VW^_vH:;DÿH*ÔÎi*%HhEIñaõöRîï
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K¼a·¸tu+;F5èÝ1

^_`archive_mode`Nøåú`on`IÎiDK¥vIE6Îà¦UÛf8]1
^_6Î:;DNFèI&LKNFè623ÎiI,#&LÝíÎibcÝ#&§¯óæ+
WALIÔç­*+hE1 6KÎiUÉRèê+%gß WAL hEIÊîï°qña WAL
KRþ6Î$Ü;RNÎi1
²('(hE+p>%y{jÄªÇ#õMInú6Î$ÇO¥vKÎiUéR+hEIQ8]wSv¹Ô
|Ý#õM1 V%L:;DÝK¥và¦UÔIK`on`ò`always`à¦Üç¼aSÅ1

";öÆ

^_5:;D}~I|6Î:;D¾u23";öÆÁá1

^_6Î:;D}~I|Ýía";öÆ*æ1^_6Î:;DXYN¤8çe\¼%ÖèI¯(X¤8¥
v+µ¹IWH¥vòâ^ON¢e¤81^_6Î:;DÝON¤8I|%HºÖ+6Î:;DþÁ¾u
N÷d1

^_5:;D}~VW6Î:;DÝúwÖ+5:;DIWH¾5{C+5:;D¤86IÊîïa%¡$
¹{À½C+5:;DÝàÝú5:;D1aöÔyõN+úSTONITHçShoot The Other Node In The
HeadI?zðóÛÖèIõ²(ÅZGËvHgäR0ú&ú#5:;D+tu¬êî6IW¡tuL(ù
XKVWsú(ù./À}1

{x";öÆgä{\]vHgäI5gäò6ÎgäI&ú¯}¡±É$¹½¾{ÍÖËìvEÜç+½
¾Mò5gä+X]M1^XOí\]ØÙHgäç+úA°E:;Dè{Ôó}öÝV";öÆ+tuI
,#õ¬¬êú±¨d¢&VWZÁwdû¨GHIÆÇ+vsÍXOí\uÚÙÉÝL}1

IvorySQLVÝF1K5:;D*òô}hVWÀ½6Î./0:;DñÈ+gäDE1ËKYa{xõM+
Ú)VW{¥¨ûÝN+";öÆñÈ+ØÙgäNOêDK%âIÁ^ IP ¨æÅÆ1

%Ù*æR6Î:;D+";öÆIÇÇaË%+%L:;DKØÙ1õN+ú%¡5¶Öç1Ü;+6Î
:;DËK#5:;DI,Ü;+5:;Dò(?zVWXO%ÂqÍ?z16ÔRhê+ØÙI%H6Î
:;DîïN¤dI6HKÜ;+5gäâ{Ô\]&¤dI6H\]ØÙLçXO#ºÖ+è:;D{¤
d1K³é®w*Ipg_rewindNOXYN]{Q!õHÁá1%ÙèÝI5:;Dò6Î:;DXYN0
ú#ùõwÅÆ1}ö=¿1\]ØÙL:;D{úÖ+5:;DF1ÎÏIÂRÖ+6Î:;DN¤dI
ÝÁéªõí\Égä%åòØÙòâ{vs1

nýI45:;DVõR6Î:;DXY{ÿI,#6ó%öÔç{¤Ö/Î";öÆ®g145:;DR
6Î:;D+êëVõ#a]+Inú&ÐÑbHgäaêë+?zÔç{¥TÐÑ1õ^XYÙú%¡²
";öÆ$¹+GHIYqìKÊÈ6&Ô&`¨O¬ÚÙ1õú&'«%öàâÁá{Lõömt1

6è*%Lp>%ù6Î:;D+";öÆIAT`pg_ctl promote`IO]
pg_promote()IIE÷d%Hè*DhEIðhEñò¬A¯`promote_trigger_file`øåz-1
^_ÊhKë/\]`pg_ctl
promote`IO]`pg_promote()`Y¥T";öÆI`promote_trigger_file`ÇÝ#î6+1
^_ÊhKd¢Ç](45:;DÄSÇ©¢£QÝ#CX]MA++JK:;DIÊÝÈ6Fè&1

(Î

åÅ(Î]{ãäò(Îi¥vI6Îà¦U+:;D½¾R:;DVATÇ©¢£+Oû1õaØ(v¹
A+YÑYCòÍ¥v%HÎÏR%Hq¿+Öç1åÅ(Î^z:;D4¥vöÆRhêØÙQ]»OÕ
ÖAT¢£VWqÍð½¾ñ2+Oû1

K(Îà¦UAT¢£ûhê¢£ØÙüºI¹à^5ñäáK%ö]fòàâ*+nÅ1

]»no

Vhot_standby~.K%L6Î:;D*Nøåú`ÔI%Ù¥vLgäSR%H%ù+Öç&L23¾ª
½¾1ñaõö½¾RN"¹úÇ©I¢ÊúÔùRÝON«¬1

6Î:;D*+./È6%öÔç45:;DRþ6Î:;DInýK5:;Dò6Î:;DÜçLa%ç
XYÍ¯+IJ1Uð*ÔK5:;Dò6Î:;D*ATü*+¢£XOnýQÈÔÝ*+©_1õúj
6Î:;D*+./û5:;D#*sú%ù*+1%Ù%Hm;+FøÕxK6Î:;D*N¤2IWHm
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;ñÙ+u¤L²6Î:;D*ñaÖªÉ+ÿÉXÞ1ÿÉXYKbH¢£IbHm;+23ÔªÉIõ
ªÖ(V;+m;ÝçÿÅ1

K(Îqç23+m;XO*G5ßåær

¥ ¢£ìy: SELECTó COPY TO

¥ óòåæ: DECLAREó FETCHó CLOSE

¥ øå: SHOWó SETó RESET

¥ m;àâåæ:

M BEGINó ENDó ABORTó START TRANSACTION

M SAVEPOINTó RELEASEó ROLLBACK TO SAVEPOINT

M `EXCEPTION`ýIðóÜ�Tm;

¥ LOCK TABLEIÝÁÇK5ßà¦Ü%Uk°*Gr ACCESS SHAREó ROW SHARE I ROW EXCLUSIVE.

¥ ù/òë7: PREPAREó EXECUTEó DEALLOCATEó DISCARD

¥ ãEòáâ: LOAD

¥ UNLISTEN

K(Îqç23+m;LÝíNÄ%%Hm; ID
VWÝON«¬Rgä+¨«¦p>1nýI5ß9ÙLóæÒÓç}r

¥ ./Ø<ÅàçDMLè: INSERTó UPDATEó DELETEó COPY FROMó
TRUNCATE1«ïÝÐÑK¥vqç(ù%Hè*DN×T+9Ù1õH"¹¢ÊN¾]RúÔùInú
ÝÄ%m; ID ùTÇÝON©I«IQV;ÝXOK%H(Î"#UÄ%m; ID1

¥ ./-.ÅàçDDLè: CREATEó DROPó ALTERó
COMMENT1õH"¹¢ÊN¾]RúÔùInú×TõöØÙí6ó{ÖgäAxù1

¥ SELECT É FOR SHARE | UPDATEInúÝ{Öª«./hEÇÛfªÉTj1

¥ `SELECT`Åë*+Oóæ DML åæ+ë|1

¥ é¦:ó%HC(`ROW EXCLUSIVE MODE`+à¦+`LOCK`1

¥ /0Ñí¦+`LOCK`Inú&:ó`ACCESS EXCLUSIVE MODE`1

¥ é¦øå¬Ç©Öç+m;àâåær

M BEGIN READ WRITE, START TRANSACTION READ WRITE

M SET TRANSACTION READ WRITE, SET SESSION CHARACTERISTICS AS TRANSACTION READ WRITE

M SET transaction_read_only = off

¥ v-çFøåæ: PREPARE TRANSACTIONó COMMIT PREPAREDó ROLLBACK
PREPAREDInúe\Ç©m;^È6K/Î-ççv-çFøU+Ø%H-çè« WAL1

¥ ¨ß{Ö : nextval() ó setval()

¥ LISTEN,NOTIFY

KhêØÙUIÒÇ©Óm;NÐÑ\]`LISTEN`ò`NOTIFY`Iný(ÎíiKÉòÀÇ©íi{µ%Ö
+"¹5ØÙ1õö"¹U+}öXOíK%Hë{+*TUNpN1

K(ÎqçI~.`transaction_read_only`ã#ú`VWÝXYN¤71,#Ç6ÝÿHu¤./0I(Î
qç+½¾ÚÙâ{{Cðó./0½¾1^_*æ";öÆIVõIu./0LVõRhêòâà¦1V
:;D¤7à¦ÔíiLqÍ½¾1%Ù(Î©9I&LXY*â©«m;çe\#%HK(Îqç89+
íiè1

]»XYÀÁ`SHOW in_hot_standby`{ô¢hot standbyíi#E#ÃÄ+ (K:;Dlm 14
Ü;u~.`in_hot_standby`ÝáK1²({Hlm+:;DIXT+r4:f# SHOW
transaction_read_only 1) ýÇI 'a%öñ.ÐÑ]»ìya?Î]:;D+|}1
&úÐÑ`4«á¨{ôÅ./0V;+Öç1](Jt¥v¥ÍI
IE`XY4«vs+á¨L./0¥vR²-Öç1
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òâ¢£ÏÐ

5:;Dò6Î:;DKx:>RN2¨½¾K%â15:;D*+9ÙLK6Î:;D*óæ~_1©_
#K&úÜçaGK+ìÙ]IÏÐ1s-ÌâÕ+ÏÐ#MOr^_K5:;D**æ%|³./¯+6
¬IWH·LK6Î:;D*óæ%Hüº+ WAL ÕxSInQ6Î:;D¢£XO6·¸gäë7çÁ^
I/Oè1

P·(Î*æ+'XOaðóçé+ÏÐ1²(XOÈ6Nªç+¢£òç}ötuUèÕÖ&ú+Yl2
íi{jIõöÏÐ#$ÏÐ1]»XY]£¡:¦{òâõ¡ÏÐ1ÏÐtuíìr

¥ K5:;D*ªÉwìyBójçíìé¦`LOCK`åæòx¡DDL9Ùèû6Î¢£U+ùìyÏÐ1

¥ K5:;D*<õ%HùÇçû\]uùÇçáðúÔÚÙhE+6Î¢£ÏÐ1

¥ K5:;D*<õ%H./0ûK6Î:;D*½¾Ru./0+íiÏÐ1

¥ 4 WAL ]õÕx+¾]ûÿÉÝOÒ@ÞÓbï6NÆõ+T+6Îm;ÏÐ1

¥ 4 WAL ]õÕx+¾]ûK6Î:;D*ìyuAò=+¢£ÏÐIÝà6NÆõ+./#EúXÞ1

K5:;D*Iõötu{{í(ùfg\VW]»XY¿1ªçõöÏÐ9ÙUç+%H1,#IK6Î
:;D*|¼a¿1rYN WAL
Õx+9ÙYZK5:;D**æIWH6Î:;DÝOK¾]&Ô}h1ýÇIÐÑ WAL
¾]Û"fg#¬êÝXª+Inú6Î:;D+ÖçL7ÉëOÜÜ´6(5:;D+Öç1nýIF1
w%¡$¹{É¹M¨ªçû6N¾]+ WAL ÕxÏÐ+6Î¢£1

uyztí+%HÁT#5:;D*+%Ùàâ>K%Hù*AT`DROP
TABLE`IQuùhK6Î:;D*N¢£1^_`DROP
TABLE`N¾]K6Î:;D*I{kéu6Î¢£ÝOÕÖ1^_õ¡tuK5:;D**æI`DROP
TABLE`LfgÂRðó¢£©91,#V`DROP
TABLE`NATK5:;D*I5:;D¼a?(ATK6Î:;D*¢£+|}Iný&LÝífgbcõ
M+6Î¢£1WAL
¤7ÕxK6Î¢£'KATÔ{R6Î:;D*I(ù%HÏÐ16Î:;Dîï6HIJ WAL
Õx+¾]ç'a&úÜ6+bcmtèI6HªçÏÐ¢£õM`DROP TABLE`XYN¾]1

V%HÏÐ¢£{ÑÔIõúÀêq¿OIJ WAL ¾]%úíPé&èÝ\,#K WAL
¾]U+%çä+IJÀê#Ýª!"+1nýªç$¹a~.Imax_standby_archive_delayòmax_stan
dby_streaming_delayI&ú-.wK WAL ¾]U+s³ÐÑIJ1V¾]bcÖ[R+ WAL
./å[wõÁü?IJøå³ÔIÏÐ¢£LNªç1ø¢vH~.#úw²4%HÎi©ª WAL
./çe{§%H'lÎÏ+w3¥vIEÒkNÓ%HYZ´6{Ü+6Î:;DèòÀÁSv¹©ª
WAL./+v¡tuz-Ý*+IJ³1

K%L6Î:;D*õ56#úwuX]MQáKIs¥cIJ~.øåÉÉZÑIõM:;DÝí¯(6
Î¢£(ù+IJ´65:;DjÜ1,#I^_u6Î:;D#Ùw×TäÔçAT+¢£I|%HZC
¢ÊÛ"+IJ³{¥1,#Õô%HäÔçAT+¢£IJw WAL
Õx+¾]I&XO(ù6Î:;D*+ðóíiÛf@R5:;D*sU+¤71

%Ù`max_standby_archive_delay`I`max_standby_streaming_delay`z-+IJNõQIÏÐ¢£LN
ªç1õÀê{(ù%HªçÒÓI¹àK¤p%H`DROP
DATABASE`+tu5êHÏÐíiRLNUl1ÇÇI^_ÏÐ*æK%HNÇdm;Ía+j*IuÏÐ
íiíNUlçõ¡TúXOKë{N¤7è1

Nªç+¢£XOí¢eN¤HçVª#K23%HÖ+m;6è1nú¢£ªçÎÏ( WAL
ÕxN¤p+mRI^_%HNªç+¢£Nà|×TI&XOí{¥¨ÝNèÝ1

ÕôIJ~.#4 WAL
./N6Î:;D[R6SR+Ôç1nýIßí6Î:;D*bc%H¢£+ü"q4ÝíõÁIJ~.
IVW^_6Î:;DYZ¯(fgÜ;+¢£èÝQ´6IEnúÁ¤+{Öì6QÛfâ*5:;DI
ü"qXOí{å1

K6Î¢£ò WAL
¤2Üç*æÏÐ+sêÞ n#ÒÁH]õÓ1hê¨IPostgreSQLÐÑK¼am;È6@RCTlmÔ
²&ú¥T]õIõMXYqìy/ MVCC
ë|+h°+./XÞM1ÝÁIõHë|ÇON¾](×TK5t$*+m;1nýaXO5t$*+]
õíÆõ²%H6Î:;Dm;'XÞ+Tlm1
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aZË+]»¾V«ïTlm]õòTlmÜ©RXOû6Î¢£ÏÐ1eàK%H¼aN{ÖIN<õT
+ù*AT%|ÄÚ`VACUUM FREEZE`^XO(ùÏÐ1

]»¾V]SI5:;D*Nhêò¤Í{Ö+ùLÿ!¨(ù6Î:;D*äÔçAT+¢£Nªç1K
õM+tu5I`max_standby_archive_delay`I`max_standby_streaming_delay`+a"¹øåXYNè
Ù`statement_timeout`øå1

^_*Ë6Î¢£ªç+.¯ÝX¾ªI'#aCT+XO1Ø%¡¿@#øå~.
hot_standby_feedbackI&qó`VACUUM`
ÆõsUÑÒ+4ãVWný]õÏÐÝíóæ1^_ÊõMLIÊ¾V
«ïõL\5:;D*+ÑÒ4ã]õNIJIõXOí(ùÝ¾¿*æ
+ù¿À1ÝÁI]õ+tuÝíÉK5:;D*Â¾AT6Î¢£Ô{UI
VWÊÝªO¬ùªL×TÄSR6Î:;D+¥ò1^_6Î:;D®º¨½¾ò
l2IÊXO¦6LöOê{òâÛfF1`hot_standby_feedback`
Ã@+Ôq1Á^I�oÇQ`max_standby_archive_delay`IõM Kl2½¾+qç¢£ÇÝíÿ!¨N
WAL ÎihEU+ÏÐªç1Ê^¾u�o
ÇQ`max_standby_streaming_delay`{ÅZ¤Ö½¾6ÖRþ+S WAL @(ù+ÿ!ªç1

Ç%H¿@#ÇQ5:;D*+vacuum_defer_cleanup_ageIõMÑÒTÝíCKêWHÿ¨N]â1õ
LÐÑK6Î:;D*+¢£OKNªç;a{xÔç×TIVWÝÈ6øå%H{C+`max_standby_str
eaming_delay`1,#Iõ¡:f{tqìbcz-+×TÔçàÓInú`vacuum_defer_cleanup_age`
#]5:;D*N×T+m;.{Q¯+1

¢£ªç+.¯ò nXY\]6Î:;D*+`pg_stat_database_conflicts`gäèê¢@1`pg_stat_dat
abase`gäèê^í7Vã|}1

V WAL ¤p¯(ÏÐQÈ6É`deadlock_timeout`{äÔçÔI]»XYt¹#EñWp>ç}1¯~.
log_recovery_conflict_waitst¹1

àâ>no

^_`hot_standby`K`postgresql.conf`UNøåú`on`VWáK%Hstandby.signalhEI:;DLATK
(Îà¦1,#IXOÈ6%öÔç{ÐÑ(Î½¾InúK:;DèÝá¬+¥v{ú¢£F1%H%ù
+ÖçÜ;I&LÝí¾ª½¾1KýqçIÿH½¾+º»¼LN%HÒÓç}é\16°0:;DYZ
X½¾I6Hñ"¨4¾]ÿH½¾I6HK:;Dp>U¢éõöç}r

LOG:  entering standby mode

... then some time later ...

LOG:  consistent recovery state reached
LOG:  database system is ready to accept read only connections

K5:;D*I%Ù÷d%Hô¢ÖI%ùM|}ÇNÕx5{1V©ªK²-ÔççVK5:;D*`wal
_level`¼aNøåú`replica`IE`logical`+qçèóæ+ WAL
ÔÛf8](Î1K*ÔáKõöõEÔIRþ%H%ùÖç^íNIJr

¥ %H«m;aõÁ 64 HTm;

¥ æáÔç¬êä+«m;

^_ÊhKAT'(hE+p>%ùçÒ'ÎÓèIÊXOÈ6fR5%H WAL
hERþIõXOò5:;D*+`archive_timeout`øå%Mä1

øå£H~.X°-](âäm;IDójò¨Îm;+øùÜá³ú1Î]:;D*+øåîï³(If(
5:;D*+øåIY°qK¥vÁáUÝíé¹øùÜá1Á^I^_5./0hK×T¨Îm;IQÎ
]./0¼a?ªøùÜá{âä¨Îm;I|Î]./0LÛfÕÖ¥vIÂR%å{¤1ª­®+~.
#r
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¥ max_connections

¥ max_prepared_transactions

¥ max_locks_per_transaction

¥ max_wal_senders

¥ max_worker_processes

°qõÝ#yz+Xë:f#\Î]./0*+õö~.+³f(I³(5./0*+³1nýI^_`¦
ÇQõö³I`¾uã{¤Î]:;D*+øåIª6à{¤5:;D*+øå1üÃI^_6ãúõö³
I|¾ã{¤5:;D*+øåIª6à{¤Î]:;D*+øå1:ÕôIV%HÎ]./0NFèÔI
&íÝú6ÖÎ]./0ñÈ~.øå+Ö'/1nýIs¥KñaÎ]:;D*qÍõöøåü*IõM
KVõ/";öÆqçÇÝíGËyz1

WAL âä5ÛÖ*õö~.+7¶1^_(Îòâ%H
WALIùk5ÛÖV;³³(Î]./0*+³I&LÕx%HåKVUó¥v1Á^:

WARNING&ÑóË3'Ç5Î2ÅÒµÄ('

)*01&max_connections = 80 Z'Ç¨ó-(()ùZ'Ç2É%B 100_

LOG&+=ë,-

)*01&!­+=@,-2(()®S._
R¹&MIJNµÄñfZ/ÇáúÁXl0H(()_

ýÔI`¾u{¤Î0øåV¤Ö89þÁYÕÖ¥v1^_Î0Ý#(ÎIÝ,-+~.{¤L¢eLð
?zQÝí}O1núõMÕÖ2$¼aï.1

àâ>úmax_standby_archive_delayòmax_standby_streaming_delay¿1´V+øå{¤61s¥+¿1
ªÖ(î;+µãÿ1Á^^_:;D56+b;#ÙúCX]:;DIWHÊL¦6ÏIJøåI¢Ê#
"ç¹à&#%H¬êX¥+øåè1^_6Î:;D+b;#Ùú%H](Ö1ÌÍ¢£+ÆÇ:;DI
WHLðs³IJ³øåú{xúÔ¢Ê -1 çùüÛ"fgèXOR#XY¾ª+1

K5:;D*«G+m;Öç "hint bits" #ÝN WAL
Õx+Iný6Î:;D*+./LXO¤Ö«GuFü1õMIe\ña]»R#Ç©+I6Î:;DÝ
L×Tà)«ØÙ\,./³m¯V¼a*æ¤71]»LÝ«G³+B¨úÔhEVW¤ÖæÝ relcache
|}hEIõMK(Îà¦U./0¼aêH�Ä#`hÇ©+1'6«ï\]dblinkàý«RÜá./0
YÑðó\] PL ñ.Ù(./0ÜÇ+ØÙÝLX]Ie\um;#m¨Ç©+1

K¥và¦qçI5ßçé+àâåæ#ÝN¾ª+r

¥ ./-.ÅàçDDLè: e.g., CREATE INDEX

¥ ²!òña!: GRANT, REVOKE,

¥ ÐÑåæ: ANALYZE, VACUUM,CLUSTER, REINDEX

«ïõöåæU+}öþµ*K5:;D*+ÒÇ©Óà¦m;qç#NÐÑ+1

©_#IÊÛf÷dÇáK(6Î:;D*+ÆÇ°±YÑäù|}1^_È6õöàâåæI&ú¾uK
5:;D*N×TIVWs6Wö¤7LN%2R6Î:;D1

`pg_cancel_backend()`ò`pg_terminate_backend()`LK]»6¼*ÚÙIQÝ#×T¥v+ Startup
¥á1`pg_stat_activity`Ýíú Startup
¥áéü%H@I^Ýíc¥vm;éüúÃ91©_#K¥vqç`pg_prepared_xacts`ã#úÇ1^_
Ê¾¿ÕÖÝO°-+¨Îm;I¢@5:;D*+`pg_prepared_xacts`VW*Gåæ{ÕÖW3+m;
IEK¥v©96{ÕÖ&ú1

òKê%MI pg_locks`®\¹ÂÁñh£Zd_`pg_locks`÷j\¹GrÑ Startup
µ\1{Z23ì(2ö4£Â+=X5Zì(»h£Z»£`AccessExclusiveLocks 1«ï Startup
¥áÝ:ój{L./0{¤IVWný²( Startup
¥áõ`AccessExclusiveLocks`ÜÇ+jÝéüK`pg_locks`UI&ú{Nc-áK1
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Nagios+ãEcheck_pgsqlLXYÚÙInú&ô¢+jË|}#áK+1check_postgresJtãm^LO
ÚÙI¹à}öNJK+³XOíGÝ*IEXK+©_1Á^I*%|]âÔçLÝíNÐÑInúK6
Î:;D*Ýí*æ]â1K5:;D*AT+]âÝíc&ú+¤7*ùí6Î:;D1

WAL hEt¹åæK¥vqçLÝíÚÙI^`pg_start_backup`ó`pg_switch_wal`f1

X9ç6¬+àýXYÚÙIíì`pg_stat_statements`1

Y£jK¥vqçÚÙhêIíìÑjôG1«ïY£j4{RÝíN WAL
ÕxInýK5:;DI6Î:;D*%HY£jÝXOíû WAL
¤2*æÏÐ1^ÝXOíK5:;D*?É%HY£jVWK6Î:;D*23%Hüº+Y£j1Y£
jÇû&úNªÉ+WH:;Dü?1

'(è*D+v¹gäç^SlonyóLondisteòBucardoèLymÝíATK6Î:;D*IªQÇ6¤7Ý
N*ùR6N¾]+6Î:;DI&úLK5:;D*ATÉ{¥1WAL
¤2Ý#'(è*D+InýÊÝO]6Î:;D¾rbcÈ6ÆÇ./0«ØÙIÎÏè*D\]+gä
1

Ö+ OID ÝONÄ%IªQ}öUUIDæÝDÝªOÚÙIÇ6&úÝÎÏ(û./0«Ö+Öç1

V;IKÇ©m;qçÝÐÑ÷dúÔùInýK}ötuUËa+ãmLÝíh°AT1õH"¹XOí
KZ6+*TUNpN1õ[#%H SQL ò/íDyz^#%Häåyz1

ÇaKùÇçúÇÔ`DROP
TABLESPACE`ôOÝN1}ö6Î:;D]»XOhKÀÁóú+`temp_tablespaces`~.\]uùÇç
1^_KuùÇçUaúÔhEIñaÃ9¢£LNªç{qìúÔhENÆõIõMuùÇçXYNÆõ
VW WAL ¤2XYÕÖ1

K5:;D*AT`DROP DATABASE`I`ALTER DATABASE É  SET TABLESPACE`Lóæ%H WAL
@I&L(ùña½¾R6Î:;D*WH./0+]»NÉ¹¨l2½¾1õH9Ùí¢e*æIÝà`m
ax_standby_streaming_delay`+øå#èH1«ï`ALTER DATABASE É
RENAME`Ýíl2]»IõK³�ÄtuUÝíaFüIªQ^_&ÎÏ}¡'(./0ñ+:fIK}ö
tuUí(ùá¨XK1

KòÀç¬¥vèà¦UI^_Êú)aåxOû+ÅÆ*G`DROP USER`I`DROP
ROLE`IQu]»Ýª½¾·I|²Y½¾]»Ýí*æbcmt -
óúqÍ½¾1,#]»ÝO¤Ö½¾1õ¡Tú^´](¥vInýK5:;D*+%|`DROP
USER`Ýí\6Î:;D*+]»l21

K¥vqçäù[®D#Ã9+1ñaÓãó©óqró°±\]fLK6Î:;D*Nhê+Õx1N¤
2+9ÙLÝí¤v&úK5:;D*+~_Iný¤2%Hã¬LÝí(ùpg_stat_user_tables+ Inserts
ß*+~Ç1K¥v+23 stats hEíN<õIný{§5:;Dò6Î:;D+ stats
LÝ*\õN0ú#%¡²MQÝ#²»1

K¥vqç§9]âÝ#Ã9+1&LK¥v3¸hê891

ô¢Ö¥áò6L«¬¥áK¥vqç#Ã9Öç+1ô¢Ö¥áL×T¤89Öçû5:;D*+ô¢Ö
üºèI6L«¬¥áL×Thê+ý]âÃ91
õXYíìáðK6Î:;D*+FüÙ|}+{Ö1K¥vqçI`CHECKPOINT`åæíN¾ªIªQ&
í×T%H¤8ÖQÝ#%HÖ+ô¢Ö1

(Î~.~�

K5:;D*IXY\]~.wal_levelòvacuum_defer_cleanup_age1K5:;D*øåmax_standby_ar
chive_delayòmax_standby_streaming_delayÝíóæ~_1

K5:;D*IXY\]~.hot_standbyómax_standby_archive_delayòmax_standby_streaming_delay
1Ç6:;DqÍK6Îà¦vacuum_defer_cleanup_ageÇ¼a~_IªQV6Î:;D7Ý5:;DÔ
&L7Éü?1

69



åK

(Îa%ö"¹1õö"¹{XOKë{+*TUNuvr

¥ KO¬ªÉÿÉÜ;IÈ6hKAT+m;+èê½ô1\]³¯Tm;çA;zõÁ 64
Hè+m;LIJÇ©½¾+89IÂRsä+AT·+«m;èÝ1^_*æõ¡tuIjkç}L
N*ùR:;Dp>1

¥ 5:;D*+b%Hô¢ÖLóæ](6Î¢£+X]89Ö1^_6Î:;DK5t$ò(?zÖç
ÔN?zIÇ¼aøfK5:;D89Ü;¤Ö¥¬(6ÎIný&K WAL
p>Uóæ%H¥%%89Ö1õ¡tuK&XO*æ+³�ÄêÞtuUÝ#%Hyz1ÀêI^_
5:;DN?zVWÝàX]IõXO#¯(}¡d¤ÒÓ6ó6Î:;DNö7Ýú%HÖ+5:;
D{ØÙ1VWK5:;DN"ï?z+tu5IÉOqì6Î:;DK\¨Á]úÖ+5:;D^#
%¡ò/Áá1

¥ K¥v¸^I¯¨Îm;Ía+`AccessExclusiveLocks`L6óv_+hêjù@1^_Êù/AT³¯
V*+Àê6ó`AccessExclusiveLocks`+¨Îm;IIEÊù/AT%HÈ6{x`AccessExclusiveLo
cks`+³ém;IõúdeÊú`max_locks_per_transaction`¿1%H{³+³I^Ñ#5:;D*u
~.³+v_1^_Ê+`max_prepared_transactions`øåú 0IÊymÝÈ6�oõHyz1

¥ X¨ß¶m;ÝçÿÅA;K(ÎUÝX]1ÿHK(Îà¦UL%Hm;øåúX¨ß¶ÝçÿÅL
óæ%HÒÓ1
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IvorySQLCÿ
23zI

nä

IvorySQL23:¦íìY55¡r

¥ yum723

¥ docker23

¥ rpm23

¥ 7823

¥ deb23

m`LfÚkab¡:¦+23óATÑb6Áá1¦6{ÿ?ÉIvorySQLI:~Ü ÿ!23 1

*MI23;:ã÷d%H]»IV01ðroot!"I23ó\]òb62Yu]»×T1õ3Yivorysql]
»úÁ1

yum723

÷dI4¸IvorySQL yum7%åhE/etc/yum.repos.d/ivorysql.repo

vim /etc/yum.repos.d/ivorysql.repo

[ivorysql4]

name=IvorySQL Server 4 $releasever - $basearch

baseurl=https://yum.highgo.com/dists/ivorysql-rpms/4/redhat/rhel-$releasever-$basearch

enabled=1
gpgcheck=0

qá5G6I23IvorySQL4

$ sudo dnf install -y ivorysql4 ivorysql4-server ivorysql4-contrib ivorysql4-test

¥ ¢@23©_

dnf search ivorysql

¢@©_jk^5r

¨ê íñ ãä

1 ivorysql4.x86_64 IvorySQLº»¼á¨ò0hE

2 ivorysql4-contrib.x86_64 PIvorySQL*9+Y;<+748
òú¥¹hE

3 Ivorysql4-devel.x86_64 IvorySQL2*[hEò0

4 Ivorysql4-docs.x86_64 IvorySQL+ÆÇhi

5 ivorysql4-libs.x86_64 ñaIvorySQLº»¼ñÈ+øù0
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6 Ivorysql4-llvmjit.x86_64 ²IvorySQL+eÔ4³ÌÍ

7 Ivorysql4-plperl.x86_64 ](IvorySQL+ÁáÅàPerl

8 Ivorysql4-plpython3.x86_64 ](IvorySQL+ÁáÅàPython3

9 Ivorysql4-pltcl.x86_64 ](IvorySQL+ÁáÅàTcl

10 ivorysql4-server.x86_64 ÷dòATIvorySQL:;DñÈ+
á¨

11 Ivorysql4-test.x86_64 PIvorySQL*9+GHèE

12 ivorysql-release.noarch BC'lDE¿Ïa"»À+Yum
7%åRPMí

docker23

¥ 4Docker Hub*?ªIvorySQLBC

$ docker pull ivorysql/ivorysql:4.0-ubi8

¥ ATIvorySQL

$ docker run --name ivorysql -p 5434:5432 -e IVORYSQL_PASSWORD=your_password -d
ivorysql/ivorysql:4.0-ubi8

-e~.jk

~.ñ #Eî# ãä

IVORYSQL_USER E ./0]»I/0 ivorysql

IVORYSQL_PASSWORD # ./0]»Ì8

IVORYSQL_DB E ./0ñ+I/0 ivorysql

POSTGRES_HOST_AUTH_METHO
D

E u¤5$¯ÏËì:¦I~�³r
md5

POSTGRES_INITDB_ARGS E úinitdb#PQÆÇ~.I~�³
r"--data-checksums"

PGDATA E L./Ax-.Rðó¬AhEc
5çÁ^TAxèI/0
/var/lib/ivorysql/data

POSTGRES_INITDB_WALDIR E -.IvorySQL
transactionhEc¬AI/0K.
/AxçPGDATAè+TAxU1

!
1. Ý&'LPOSTGRES_HOST_AUTH_METHOD~.#«útrustIõMLí\IVORYSQL_

PASSWORDøå}~1

2. ^_POSTGRES_HOST_AUTH_METHOD~.øåúscram-sha-
256I*ÔÈLPOSTGRES_INITDB_ARGSøåúÑ auth-host=scram-sha-
256Iôí\./0h°¥Tw3¶1

rpm23

¥ 23ÎÏ
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$ sudo dnf install -y lz4 libicu libxslt python3

¥ ?ªrpmí

$ sudo wget
https://github.com/IvorySQL/IvorySQL/releases/download/IvorySQL_4.0/ivorysql4-4.0-

1.rhel8.x86_64.rpm
$ sudo wget
https://github.com/IvorySQL/IvorySQL/releases/download/IvorySQL_4.0/ivorysql4-contrib-

4.0-1.rhel8.x86_64.rpm
$ sudo wget
https://github.com/IvorySQL/IvorySQL/releases/download/IvorySQL_4.0/ivorysql4-devel-

4.0-1.rhel8.x86_64.rpm
$ sudo wget
https://github.com/IvorySQL/IvorySQL/releases/download/IvorySQL_4.0/ivorysql4-docs-

4.0-1.rhel8.x86_64.rpm
$ sudo wget
https://github.com/IvorySQL/IvorySQL/releases/download/IvorySQL_4.0/ivorysql4-libs-

4.0-1.rhel8.x86_64.rpm
$ sudo wget
https://github.com/IvorySQL/IvorySQL/releases/download/IvorySQL_4.0/ivorysql4-llvmjit-

4.0-1.rhel8.x86_64.rpm
$ sudo wget
https://github.com/IvorySQL/IvorySQL/releases/download/IvorySQL_4.0/ivorysql4-plperl-

4.0-1.rhel8.x86_64.rpm
$ sudo wget
https://github.com/IvorySQL/IvorySQL/releases/download/IvorySQL_4.0/ivorysql4-

plpython3-4.0-1.rhel8.x86_64.rpm
$ sudo wget
https://github.com/IvorySQL/IvorySQL/releases/download/IvorySQL_4.0/ivorysql4-pltcl-

4.0-1.rhel8.x86_64.rpm
$ sudo wget
https://github.com/IvorySQL/IvorySQL/releases/download/IvorySQL_4.0/ivorysql4-server-

4.0-1.rhel8.x86_64.rpm
$ sudo wget
https://github.com/IvorySQL/IvorySQL/releases/download/IvorySQL_4.0/ivorysql4-test-
4.0-1.rhel8.x86_64.rpm

¥ 23rpmí

\]Y5åæ23ñarpmír

$ sudo yum --disablerepo=* localinstall *.rpm

./0LN23K/usr/local/ivorysql¬A51
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7823

¥ 23ÎÏ

$ sudo dnf install -y bison readline-devel zlib-devel openssl-devel
$ sudo dnf groupinstall -y 'Development Tools'

¥ ?ªIvorySQL748

$ git clone https://github.com/IvorySQL/IvorySQL.git

$ cd IvorySQL
$ git checkout -b IVORY_REL_4_STABLE origin/IVORY_REL_4_STABLE

¥ %å

KIvorySQLAx5I×TY5åæ¥T%åI:\]Ñ prefixz-23Ax:

$ ./configure --prefix=/usr/local/ivorysql/ivorysql-4

¥ 4³

×TY5åæ¥T4³r

$ make

! 4³èdI23Ü;Xã×Tmake checkImake all-check-worldGHee4³+©_1

¥ 23

×TY5åæ23I./0LN23K*ä¯Ñ prefixz-+¬A5r

$ sudo make install

deb23

¥ 23ÎÏ

$ sudo apt -y install pkg-config libreadline-dev libicu-dev libldap2-dev uuid-dev tcl-
dev libperl-dev python3-dev bison flex openssl libssl-dev libpam-dev libxml2-dev
libxslt-dev libossp-uuid-dev libselinux-dev gettext

¥ ?ªdebí

$ sudo wget
https://github.com/IvorySQL/IvorySQL/releases/download/IvorySQL_4.0/ivorysql-
4.0.x86_64.deb
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¥ 23debí

$ sudo dpkg -i ivorysql-4.0.x86_64.deb

./0LN23K/usr/local/ivorysql¬A51

89./0

~� yum723 ó rpm23 ó 7823 ó deb23 +]»IÈ6Ä989./01

¥ 0!

×TY5åæú23]»0!IüÁ]»úivorysqlI23Axú/usr/local/ivorysqlr

$ sudo chown -R ivorysql:ivorysql /usr/local/ivorysql

¥ %å"#7¯

LY5%å«¬]»+~/.bash_profilehEV\]sourceåæuhE\"#7¯æ~r

PATH=/usr/local/ivorysql/ivorysql-4/bin:$PATH

export PATH

LD_LIBRARY_PATH=/usr/local/ivorysql/ivorysql-4/lib

export LD_LIBRARY_PATH

PGDATA=/usr/local/ivorysql/ivorysql-4/data
export PGDATA

$ source ~/.bash_profile

¥ ./0w3¶

$ mkdir /usr/local/ivorysql/ivorysql-4/data
$ initdb -D /usr/local/ivorysql/ivorysql-4/data

Ê ÉÊ-DË3VÌÍÎ34óZ34ÏÐ_áéË3´VÑÒ2Ó´Vinitdb --helpÔÕÖ×_

¥ 89./0:;

$ pg_ctl -D /usr/local/ivorysql/ivorysql-4/data -l ivory.log start

ðU-D~.]{z-./0+./AxI^_ [v4-0::6:::%å"#7¯]  %åwPGDATAI|u~.XY<=1-
l~.]{z-p>Ax1{x~.\]:fI:\]pg_ctl --helpåæ?ª1

¢@°0./089ÝNr
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$ ps -ef | grep postgres
ivorysql  130427       1  0 02:45 ?        00:00:00 /usr/local/ivorysql/ivorysql-

4/bin/postgres -D /usr/local/ivorysql/ivorysql-4/data

ivorysql  130428  130427  0 02:45 ?        00:00:00 postgres: checkpointer

ivorysql  130429  130427  0 02:45 ?        00:00:00 postgres: background writer

ivorysql  130431  130427  0 02:45 ?        00:00:00 postgres: walwriter

ivorysql  130432  130427  0 02:45 ?        00:00:00 postgres: autovacuum launcher
ivorysql  130433  130427  0 02:45 ?        00:00:00 postgres: logical replication

launcher
ivorysql  130445  130274  0 02:45 pts/1    00:00:00 grep --color=auto postgres

./0½¾

psql½¾./0r

$ psql -d <database>

psql (17.0)

Type "help" for help.

ivorysql=#

Ê ÉÊ-
dË3VÌÍÎØfÙ³±Z34óÚÛ_IvorySQLÜÝ´Vivorysql34ó2Þß¨àáZIvory
SQLâã´VäeV.åÙ³postgres34ó2æÁçèéñivorysql34ó_ßUàáZIvorySQ

LêëBV.éñ¡ivorysql34ó2IJ²³Ù³_

Ê áéË3´VÑÒ2Ó´Vpsql --helpÔÕÖ×_

! DockerATIvorySQLÔIÈ6PQÆÇ~.I~�rpsql -d ivorysql -U ivorysql -h
127.0.0.1 -p 5434

b6IvorySQL

! \]bc%¡:fb6;:ãOó./0:;VL¥./ÎÏ1

yum723+b6

×TY5åæÎ|b6r

$ sudo dnf remove -y ivorysql4 ivorysql4-server ivorysql4-contrib ivorysql4-test
$ sudo rpm -e ivorysql-release-4.0-1.noarch

docker23+b6

×TY5åæI\IvorySQL-DOóATIV<õIvorySQL-DòBCr
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$ docker stop ivorysql

$ docker rm ivorysql
$ docker rmi ivorysql/ivorysql:4.0-ubi8

rpm23+b6

×TY5åæb6V]âhEcr

$ sudo yum remove --disablerepo=* ivorysql4\*
$ sudo rm -rf /usr/local/ivorysql

7823+b6

×TY5åæb6./0V]âhEcr

$ sudo make uninstall

$ make clean
$ sudo rm -rf /usr/local/ivorysql

deb23+b6

×TY5åæb6./0V]âhEcr

$ sudo dpkg -P ivorysql4.0
$ sudo rm -rf /usr/local/ivorysql

®gfd
õ3YsjË+%5%Îç&%Îè®gúÁIkaIvorySQL./0®g+fd:f1

5ÛÖ

23V89./0

yum7ÿ!23./0I:~� ÿ!23 1

¦6?ª{x23:¦I:~� 23zI 1

" 5ÛÖ./0È623V 89

?zÔgh

®gU ÛÖ2È?zÔghôOhêÀ|1

$ sudo systemctl stop firewalld
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%åhE

úw45ÛÖûÎÛÖfdSv¹I5ÛÖÈ6²dataAx5+postgresql.confòpg_hba.confvHhE¥T
%å1

¥ postgresql.conf

LY5%åkQRpostgresql.confhE3¸r

listen_addresses = '*'

max_connections = 100

wal_level = replica

max_wal_senders = 5
hot_standby = on

¥ pg_hba.conf

LY5%åkQRpg_hba.confhE3¸r

host all all 0.0.0.0/0 trust
host replication all 0.0.0.0/0 trust

! üÁU+pg_hba+%åI{Lúdemo]{GHIõ¡%åí(ù./0Ì8}~I:y
/"#þµtu¥T%å

¤85ÛÖ./0:;

$ pg_ctl restart

ÎÛÖ

23./0

Yum7ÿ!23./0I:~� ÿ!23 1

¦6?ª{x23:¦I:~� 23zI 1

" ÎÛÖ./0ÇÈ623I ÝÈ689

?zÔgh

®gU ÛÖ2È?zÔghôOhêÀ|1

$ sudo systemctl stop firewalld

fdSv¹

KÎÛÖ*×TY5åæI÷d%H5ÛÖ+'lÎÏIefdSv¹r

$ sudo pg_basebackup -F p -P -X fetch -R -h <primary_ip> -p <primary_port> -U ivorysql
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-D /usr/local/ivorysql/ivorysql-4/data

¥ -hú5ÛÖip\

¥ -pú5ÛÖ./0¼ÓêI/0ú5432\

¥ -Uú./0]»\

¥ -Dú6÷d+ÎÛÖ./0./Ax1

ðó~.\]:fI:\]pg_basebackup --helpåæ?ª1

%å"#7¯

LY5%å«¬~/.bash_profilehEr

PATH=/usr/local/ivorysql/ivorysql-4/bin:$PATH

export PATH

LD_LIBRARY_PATH=/usr/local/ivorysql/ivorysql-4/lib

export LD_LIBRARY_PATH

PGDATA=/usr/local/ivorysql/ivorysql-4/data
export PGDATA

sourceuhE\"#7¯æ~r

$ source ~/.bash_profile

89ÎÛÖ./0:;

$ pg_ctl -D /usr/local/ivorysql/ivorysql-4/data start

®g+\]

¢@®gÖç

K5ÛÖ*×TY5åæXY@Rwalsenderr

$ ps -ef |grep postgres

...
ivorysql 11176  8067  0 21:54 ?        00:00:00 postgres: walsender ivorysql
192.168.31.102(53416) streaming 0/7000060...

QÎÛÖ|X@Rwalreceiverr

$ ps -ef | grep postgres

...
ivorysql  6567  6139  0 21:54 ?        00:00:00 postgres: walreceiver streaming

0/7000060
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...

K5ÛÖ*psql½¾./0IV¢@®gÖçr

$ psql -d ivorysql

psql (17.0)

Type "help" for help.

ivorysql=# select * from pg_stat_replication;
Ê pid  | usesysid | usename  | application_name |  client_addr   | client_hostname |

client_port |         backend_start         | backend_
xmin |   state   | sent_lsn  | write_lsn | flush_lsn | replay_lsn | write_lag |

flush_lag | replay_lag | sync_priority | sync_state |

Ê   reply_time
-------+----------+----------+------------------+----------------+-----------------+

-------------+-------------------------------+---------
-----+-----------+-----------+-----------+-----------+------------+-----------+

-----------+------------+---------------+------------+------

-------------------------
Ê11176 |       10 | ivorysql | walreceiver      | 192.168.31.102 |                 |

53416 | 2024-12-18 21:54:52.041847-05 |
Ê    | streaming | 0/7000148 | 0/7000148 | 0/7000148 | 0/7000148  |           |

|            |             0 | async      | 2024-

12-18 22:52:07.325111-05
(1 row)

õ3192.168.31.102úÎÛÖ+ipIasyncùü./*%:¦ú&%Sv¹1 === \]®g
®gUña+«ØÙ2K5ÛÖ×TI©ØÙ|5ÎÛÖRXY×T15ÛÖ+./ÀÁSv¹*%RÎÛ
Ö15ÛÖ«ØÙ+©_Kbc%HÎÛÖRO¬¢£R1
Á^IK5ÛÖ÷d%HÖ+./0testIVK5ÛÖ¥T¢£r

$ psql -d ivorysql

psql (17.0)

Type "help" for help.

ivorysql=# create database test;

CREATE DATABASE

ivorysql=# \l

Ê                                                      List of databases
Ê  Name    |  Owner   | Encoding | Locale Provider |   Collate   |    Ctype    | ICU

Locale | ICU Rules |   Access privileges
-----------+----------+----------+-----------------+-------------+-------------+

------------+-----------+-----------------------
Êivorysql  | ivorysql | UTF8     | libc            | en_US.UTF-8 | en_US.UTF-8 |

|           |
Êtemplate0 | ivorysql | UTF8     | libc            | en_US.UTF-8 | en_US.UTF-8 |
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|           | =c/ivorysql          +
Ê          |          |          |                 |             |             |

|           | ivorysql=CTc/ivorysql
Êtemplate1 | ivorysql | UTF8     | libc            | en_US.UTF-8 | en_US.UTF-8 |

|           | =c/ivorysql          +
Ê          |          |          |                 |             |             |

|           | ivorysql=CTc/ivorysql
Êtest      | ivorysql | UTF8     | libc            | en_US.UTF-8 | en_US.UTF-8 |

|           |
(4 rows)

KÎÛÖ¢£r

$ psql -d ivorysql

psql (17.0)

Type "help" for help.

ivorysql=# \l

Ê                                                      List of databases
Ê  Name    |  Owner   | Encoding | Locale Provider |   Collate   |    Ctype    | ICU

Locale | ICU Rules |   Access privileges
-----------+----------+----------+-----------------+-------------+-------------+

------------+-----------+-----------------------
Êivorysql  | ivorysql | UTF8     | libc            | en_US.UTF-8 | en_US.UTF-8 |

|           |
Êtemplate0 | ivorysql | UTF8     | libc            | en_US.UTF-8 | en_US.UTF-8 |

|           | =c/ivorysql          +
Ê          |          |          |                 |             |             |

|           | ivorysql=CTc/ivorysql
Êtemplate1 | ivorysql | UTF8     | libc            | en_US.UTF-8 | en_US.UTF-8 |

|           | =c/ivorysql          +
Ê          |          |          |                 |             |             |

|           | ivorysql=CTc/ivorysql
Êtest      | ivorysql | UTF8     | libc            | en_US.UTF-8 | en_US.UTF-8 |

|           |
(4 rows)

2*EzI

no

IvorySQLK27PostgreSQL./0+'l*F1ë²+5QNO1

IvorySQLùû(ÀÁ÷Öòd¢K27./0ÕÖ:×Ü*úðú¼]»F1Ò³1õú+Aò#úUúé
íîF1%H)aCMOóXáâMóXëMòÌ(\]+ÕÖ:×1

IvorySQLF1+áâNOL\]»O¬d¢CMOòXáâ+PostgreSQL./0®gI)a{¥+./0,
-Mòàâ1õj¶w4ðóDBMSÅÆRPostgreSQL+ÁáIÇÉw./0àâZË1
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÷înä
K² a+PostgreSQL¤9sú+;F5IþË²Oracle+,-1õúÈ6þËûparseróû¼Óóà¦PL/
pgSQLþËPL/iSQL+ö÷1þËSáê^5r

gäù+7¶
5êãäw²PostgreSQLËagäù+7¶YÑñL+C$1
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./0dàçØ%`÷d0+Øú`÷dùè

÷d%H./0

@@ÊOEìy./0:;D+Ø%HÁTÇ#H·÷d%H./01%LAT·+IvorySQL:;DXYà
âÑx./01ÀêõúíúbH@AòbH]»Ëë\]%H./01

Ê+ÅÖàâ>XOYZúÊ÷dwXY\]+./01^_õMÊÇXY<=õ%%IVWÉR5%Û1

6÷d%HÖ+./0IKõúõHÁT3i`mydb`IÊXY\]5>+åær

$ createdb mydb

^_Ýóæbc®¾|ùüu%õÝNIÊXYÉÁmÛ+`a�Ä1

^_Ê@Rçº5>õM+|}r

createdb: command not found

WHÇ#IvorySQL¼a23¥1IE#ym¼23IIE#Ê+shell´°¬A¼aøåh°1ÿH]\²¬
AO]uåæHHr

$ /usr/local/pgsql/bin/createdb mydb

KÊ+ÅÖ*õH¬AXOÝ%M1òÊ+ÅÖàâ>fgIE@@23z(?ªh°+Ùå1

ÇÇ%¡®¾XO#õMr

createdb: error: connection to server on socket "/tmp/.s.PGSQL.5432" failed: No such

file or directory
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Ê       Is the server running locally and accepting connections on that socket?

õïð·u:;D¼a89IIEK`createdb`q¿á½¾&+Ôy¼aKJj1*MIÊ^6¢@23z
(IEY£àâ>1

ÇÇ%H®¾XO#õMr

createdb: error: connection to server on socket "/tmp/.s.PGSQL.5432" failed: FATAL:
role "joe" does not exist

Kõ3FRwÊ§Â+åxñ1^_àâ>¼aúÊ÷dIvorySQL]»kêIÇí*æõöËï1çIvorySQ
L]»kêòØÙgä]»kê#Ý*+1è ^_Ê#àâ>I~Ü Ø 22 `
?ª÷d]»kê+lØ1ÊÈ67Ý23IvorySQL+ØÙgä]»+¯ÏçÀê#
postgres èôO÷dØ%H]»kê1^aXO#01Ê+IvorySQL]»ñòÊ+ØÙgä]»ñÝ*\õ
¡tu5IÊÈ6\]`-U`¿@IE\]`PGUSER`"#7¯z-Ê+IvorySQL]»ñ1

^_ÊaH./0]»kêI,#¼a÷d./0ñÈ6+!"IWHÊí@R5>+|}r

createdb: error: database creation failed: ERROR:  permission denied to create
database

V¬ña]»RNÑX÷dÖ./01^_IvorySQLé\úÊ÷d./0IWHÊÈ6éÅÖàâ>01Ê
÷d./0+!"1GËõ¡tuÔ:Y£Ê+ÅÖàâ>1^_Ê§Â23wIvorySQLIWHÊ¾uYÊ
89./0:;D+]»¯Ïåxª6~�ÄïèÝ!"+01ÚÙ1http://www.postgresql.org/docs/17/t
utorial-createdb.html#ftn.id-1.4.3.4.10.4[[1\]]

Ê'XY]ð&ñx÷d./01IvorySQLÐÑÊK%HÅÖ*÷dbï.¯+./01./0ñîï#Y
x=2[VWú(63Hxíä1%H:à+Lf#÷dòÊV;]»ñ*ñ+./01ÑxÚ)cøu./
0ñú²<./0ñIñYõMXYÛ<Ê+mî16÷dõM+./0IÇÈ6î¬r

$ createdb

^_Êà^Ý¦\]Ê+./0wIWHÊXY<õ&1É^I^_Ê#./0`mydb`+ña=ç÷d=
èIWHÊÇXY]5>+åæ<õ&r

$ dropdb mydb

ç²(õõåæQàI./0ñÝ#²<+]»ñInýÊÇîï^k&è1õH9ÙLKüâ*cñaû
u./0ü?+hER<õVWÝXªçInýLõUØÙÜ;%-6�o]S1

{x?( createdb  ò dropdb +|}XYÄÅK createdbò dropdb UéR1

÷d%HÖù

ÊXYÀÁz-ù+ñxòñaß+ñxÑðçé{÷dùn

CREATE TABLE weather (

Ê   city            varchar(80),

Ê   temp_lo         int,           -- F¨6¬

Ê   temp_hi         int,           -- FU6¬
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Ê   prcp            real,          -- 7¬

Ê   date            date
);

ÊXYK psql  y¬õöåæYÑõTí1 psql  XYôÅuåæÂRÄêô©91

ÊXYKSQLåæU§¯\]ÇoçeÇûó¹ùíòõTíè1õÇïð·ÊXY]ò*>Ý*+²p:
¦î¬åæIIELåæº�pK%TU1vH/­çÒ --
Óè±¬«o1bcâK&6>ÂRT¸+¥¦RíNÛ=1SQL#²?îxòòôí³ú«Ý]^+Åà
IÇaKòôí]û±êíöÔôOqß&ú+³ú«ç*Á¼aõHLè1

varchar(80)  z-w%HXYáðsä80Hxí+bïxí,+./çé1 int  #òÀ+ê.çé1 real
#%¡](áðËòÍqÖ.+çé1 date
çé¾uXY§Õoç¼ÒIçéú`date`+ßñx^#`date`1õHLXOÉZ:àIE-Ìé=XY Ñ
Ê§Â¿1è1

IvorySQLÌÍò/+SQLçé`int`ó smallint ó real ó double precision ó char( N) ó varchar( N) ó date
ó timeó timestamp`ê`interval I'ÌÍðó+À]NO+çéòrÑ+£cçé1IvorySQLUXY-¹b
ï.¯+]»-../çé1nQçéñVÝ#Åf?îxIõwSQLò/6óÌÍ+²ÁÇ1

ØúHÁTLqástò&úü?+¨âÙår

CREATE TABLE cities (

Ê   name            varchar(80),

Ê   location        point
);

çé`point`Ç#%¡IvorySQL²a./çé+ÁT1

s6Iõú'6FR^_ÊÝàÈ6}HùIIEÊ¦YÝ*+í¦¤d&IWHÊXY]5>+åæ<õ
&r

DROP TABLE tablename;

«¬./çSQL«¬è~�Ø 6 ` ./Ø<

V%HùN÷d6I&Ýí7bc./1K./0*uÙ]Ü;I¶ã6L+#ã¬./1%|ã¬%T.
/1Ê^XYK%HåæUã¬xTI,ÝOã¬Ýèê+T1e\Ç½UðU%öß+³I^îï÷dè
ê+T1

6÷d%HÖTI\] INSERTåæ1õõåæ6óF1ù+ñxòðUß+³1Á^I�o Ø 5
` U+óòùr

CREATE TABLE products (

Ê   product_no integer,

Ê   name text,

Ê   price numeric
);

%Hã¬%T+åæL#r
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INSERT INTO products VALUES (1, 'Cheese', 9.99);

./+³#?ÉõößKùUGË+§¨ßG+IVW]ûêÄÝ1ÀêI./+³#hxçê¯èI,^
ÐÑ\]ò¯ùþ¦1

*>+Åf+²Ö#Êîï½UùUß+§¨16ÅZõHyzIÊ^XYé¦¨ßGß1Á^I5>+v
õåæRaò*hWõ åæ%M+~_r

INSERT INTO products (product_no, name, price) VALUES (1, 'Cheese', 9.99);
INSERT INTO products (name, price, product_no) VALUES ('Cheese', 9.99, 1);

Ñx]»0úk°ßGß+ñx#H¥vw1

^_Ê¼a?Éñaß+³IWHÊXY<=ðU+%ö1Kõ¡tu5IõößLN#$ú&ú+²<³
1Á^r

INSERT INTO products (product_no, name) VALUES (1, 'Cheese');
INSERT INTO products VALUES (1, 'Cheese');

Øú¡í¦#IvorySQL+%Háâ1&4\]íG+³4x23#$ßIaxåHíG+ß³Ç#$xåH
ßIðóß+L\]²<³1

úwqÍ]yIÊ^XYé¦¨6ó²<³I](ËH+ßIE](êHTr

INSERT INTO products (product_no, name, price) VALUES (1, 'Cheese', DEFAULT);
INSERT INTO products DEFAULT VALUES;

ÊXYK%HåæUã¬xTr

INSERT INTO products (product_no, name, price) VALUES

Ê   (1, 'Cheese', 9.99),

Ê   (2, 'Bread', 1.99),
Ê   (3, 'Milk', 2.99);

^XYã¬¢£+©_çXO¼aTó%TIxTèr

INSERT INTO products (product_no, name, price)

Ê SELECT product_no, name, price FROM new_products
Ê   WHERE release_date = 'today';

õF1w](ù86ã¬+T+SQL¢£$¹ç Ø 7 ` è+º�NO1

Fü

K%|Mã¬³¯./ÔI�o\] COPYåæ1&Ý^ INSERTåæWHzÃI,#{C~1
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¢£./ ~� Ø{`¢£+ãD¢£  Ø|X` VT¢£

ãD¢£

vH¢£+©_XY]®DØÙVóøóS¥TãD1Åf#:

query1 UNION [ALL] query2

query1 INTERSECT [ALL] query2
query1 EXCEPT [ALL] query2

query1*ò query2*R#XY\]Y*ña²M+¢£1®DØÙ^XY}èòÿ½IÁ^:

query1 UNION query2 UNION query3

þµ×T+#r

(query1 UNION query2) UNION query3

UNION`£¤kÊ*`query2 +©_5QR query1*+©_*çÝÁõúÝOqìõÇ#õöTþµNÈÔ+§¨
è1ýÇI&L<õ©_Uña¤v+TIÇC`DISTINCT`L+WMIõ¬Ê\]w`UNION ALL`1

INTERSECT`QR8Ü*äENó*`query1 ò query2*+©_U+TIõ¬^kw`INTERSECT
ALL`IE|ña¤vTRNçõ1

EXCEPT`QR»£N*`query1 +©_U,#ÝK query2+©_U+TçaÔ~õiLvH¢£+*S è1*M
+Iõ¬^kw`EXCEPT ALL`IE|ña¤vTRNçõ1

úwù8vH¢£+VóøóSIõvH¢£îï#ÒVØÙ,-+ÓI^Çïð·&úRÈÔ*M.¯+
ßIVW²¾+ßa,-+./çéI^ Ø 10.5 Û Uãä+WM1

VT¢£

VT¢£^cÚÙ

Vµ¶DÛl²(}%H²-+¢£IVT¢£#sÿ+×T1=ÔIµ¶DL÷d%H¢£ù/1uù/
íì%H *Gather*IE*Gather Merge*ÛÖ15>#%HjË+ÁTr

EXPLAIN SELECT * FROM pgbench_accounts WHERE filler LIKE '%x%';

Ê                                    QUERY PLAN

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

ÊGather  (cost=1000.00..217018.43 rows=1 width=97)

Ê  Workers Planned: 2

Ê  ->  Parallel Seq Scan on pgbench_accounts  (cost=0.00..216018.33 rows=1 width=97)

Ê        Filter: (filler ~~ '%x%'::text)
(4 rows)

Kña+tí5I`Gather`I*Gather
Merge*ÛÖRÇa%HTù/I&#LNVT×T+ù/+%�Ä1^_`Gather`I*Gather
Merge*ÛÖÙ(ù/.+sì«IWHêH¢£LVT×T1^_&Ù(ù/.+ðóÙåIWHÇa¢£
UK&Ü5+W%�ÄíVT×T1K*>+ÁTUI¢£Çìyw%HùInýõ`Gather`ÛÖm¯ÜÇ
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Ça%Hù/ÛÖ1núuù/ÛÖ#`Gather`ÛÖ+�TÛÖIñY&íVT×T1

\] EXPLAIN åæ,
ÊO@Rë/D¿1+ÚÙE.¯1V¢£×TqçRþ`Gather`ÛÖÔIþË]»íi+¥áLí:óò
ë/D¿U+ÚÙE.¯%Mx+ 6LÚÙE¥á 1ë/DL�o\]+6LÚÙE+.¯N"¹úsx
max_parallel_workers_per_gatherH1bcÔyO¬áK+6LÚÙE¥á+ã.¯
max_worker_processesò
max_parallel_workers"¹1nýI%HVT¢£XOí\]Éë/Uå+ÚÙE{ATI¢ÊaXOym
Ý\]ÚÙE1sµ+ù/XOªÖ(X]+ÚÙE+.¯InýõXOí(ùÝ¥+¢£MO1^_õ¡
tuZê*æIWHÇ¾V�o%5FC`max_worker_processes`ò`max_parallel_workers`+³IõM{
x+ÚÙEXY*ÔAT\IEÎÏ`max_parallel_workers_per_gather`IõMë/Dí6óå%ö+ÚÙ
E1

ú%Hí-VT¢£ÝN89+6LÚÙE¥áRLí×Tù/+VT�Ä1õöÚÙE+â(E^L×T
uù/IÝÁ&'a%HÆÇ+b;r&'îï©ªña¯ÚÙEóæ+4ã1VêHù/+VT�ÄÇó
æwå¯4ãÔIâ(EÀêLùËú%HÆÇ+Q!¢£×T+ÚÙE1ÃÁ{IVù/+VT�Äóæ
³¯+4ãÔIâ(EL£ðº]{©ª¯ÚÙEóæ+4ãVW×T`Gather`I`Gather
Merge`ÛÖ*«ù/ÛÖñ6ó+bc¥%%òâ1Kõötu5Iâ(EñÙ+×TVT�Ä+ÚÙLí
{å1

Vù/+VT�Ä+ì«ÛÖ#`Gather
Merge`QÝ#`Gather`ÔI&ùübH×Tù/VT�Ä+¥áíóæa¨+4ãIVWâ(E×T%¡q
Í§¨+DV1üÃI`Gather`íYbc:à+§¨4ÚÙE©ª4ãIõíÄ&XOYZáK+B¨§¨
1

cÔí]RVT¢£Å

a£¡øåí(ù¢£ë/DKbctu5RÝæÝVT¢£ù/1úwéVT¢£ù/O¬NæÝIîï
%å¥5ßøå1

¥ max_parallel_workers_per_gatherîïNøåú³("+³1õ#%¡²´tuI{QòÇ+ |#ñ
]+ÚÙE.¯ÝOõÁ`max_parallel_workers_per_gather`ñ%å+.¯1

ýÇIgä%-ÝOATKË]»à¦51núKË]»à¦5IêH./0gäATKËH¥áUI¼a
6LÚÙE¥áX]1

^_5>+b%õEú`Ieà²%Hí-¢£ÀêXYóæVT¢£ù/Ië/DRÝíú&óæVT¢
£ù/r

¥ ¢£6«bc./IEj-bc./0T1^_%H¢£Kì«IECTEUí7w./u¤ØÙIWHÝ
íúu¢£óæVTù/1%¡ÁÇ#I CREATE TABLE É ASó`SELECT INTO`YÑ`CREATE
MATERIALIZED VIEW`õö÷dÖùV#$&+åæXY\]VTù/1

¥ ¢£XOK×TÁáUN}O1Ç6Kgä0úXO*æ�ÄIEÇ¯¦×TIÇÝíóæVTù/1
Á^r] DECLARE CURSOR÷d+óòL¡ÜÝí\]VTù/1çº¨I%H`FOR x IN query LOOP ..
END LOOP`í¦+ PL/pgSQL
ñ"^¡ÜÝí\]VTù/InúVVT¢£¥TÔIVT¢£gäÛfËìñ"U+48×Tâ{
#2º+1

¥ \]wbcNòÕú`PARALLEL UNSAFE`+ñ.+¢£1³x.gä-.+ñ.RNòÕú`PARALLEL
SAFE`I,#]»-.+ñ./0NòÕú`PARALLEL UNSAFE`1~Þ Ø 15.4 Û U+öå1

¥ u¢£ATKÇ%HYZáK+VT¢£Ü�1Á^I^_%HNVT¢£O]+ñ.§Â*G%H
SQL
¢£IWHu¢£LÝí\]VTù/1õ#V;þË+%H"¹I,#IÑÝ³ÉÆõõH"¹In
ú&í(ùËH¢£\]³¯+¥á1

e\²(%H²-+¢£YZóæwVT¢£ù/IK%ötu5×TÔ^ÝíVT×Tuù/1^_*æ
õ¡tuIWHâ(ELí§Â×Tuù/K`Gather`ÛÖÜ5+�ÄIÇ¥C`Gather`ÛÖÝáK%M1
*ätuLKÜá5>+b%õEÔ*ær

¥ nú6LÚÙE¥á+ã.ÝOõÁ max_worker_processesI(ùÝOÉR6LÚÙE¥á1

¥ ¯(úVT¢£A+89+6LÚÙE.¯ÝOõÁ
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max_parallel_workersõ%"¹QÝOÉR6LÚÙE1

¥ º»¼*ùw%H×Tç}IVWç}U6óª4ã+.¯Ýú"1×Tç}XÞ
áâ¢£Ée U+öå1nú
libpq V;¼aF1:f{*ùõ¡ç}IñYõ¡tuÇXO*æKÝÎÏ libpq
+º»¼U1^_õ¡tuZê*æIWK&XO*æ+íiUøå
max_parallel_workers_per_gatherú"#%H{¥+5ïIõMXYÅZóæ½ÖATÔ|µ+¢£ù
/1

VTù/

núbHÚÙEÇ×TèÝù/+VT�ÄIñYÝXOjË¨óæ%HòÀ¢£ù/V\]xHÚÙEA
T&1bHÚÙERíóæyG©_®+%HèºInQ¢£VÝíÉòÀ¢£ATÉ{ÿ¢Ê'íóæÝ
h°+©_1üÃIù/+VT�Ä%-N¢£µ¶DKÜ�VÙ%H*�Äù/*Ie&îïNîdG{I
õMb%H×Tuù/+¥áLYÛ¤v¨:¦óæyGT+%HT®Ieqìb%HñÈ6+yGTh¥
ÇN%HDÙ¥áæÝ1ÀêIõïð·u¢£+É9ù*+Óãîï#%¡XVT+Óã1

VTÓã

V;ÌÍ5ßXVT+ùÓã1

¥ K%H *VT§¨Óã\ *UIùýLKDÙ¥áÜçN/Ä1%|íÄ*%HýIõM²ù+ìy'#q
Í§¨:¦1

¥ K%H *VTÙê7Óã\ *UI%H¥áN¿úâ(E1õH¥á×T²%HIExH°±+ÓãVWî
dG%HÙêzüÈ6ìyêöùý1õöùý¾·íKDÙ¥áÜç/ÄçòVT§¨ÓãU%Mè
1õëijI7ÓãYVT:¦¥T,ª«+°±ÓãÝ#VT1

¥ K%H *VT°±Óã\ *IE *VTÇ]°±+Óã\ *UIDÙ¥á÷S4°±©ª./1V;IVT°±
Óã{aB-
.°±ÌÍ1b%H¥áL0â%H°±ýVWÓãòÈÔu°±ý±]+ña4ãIðó¥áXY*
Ô¨4%HÝ*+°±ýÈÔ4ã1VTB-.Óã+©_íYbHÚÙE¥áÜ+§¨ÈÔ1

ðóÓãçéçÁ^¬B-.°±+ÓãèXOíKë{ÌÍVTÓã1

VT½¾

h^K¬VTù/UWMIÉ9ùXON\]}èñ"ó0¾½¾IEÎV½¾½¾R%HIExHðóù
1½¾+ÜÑXY#bcçé+Në/DÌÍ+¬VTù/Icø&O¬2º¨KVTÚÙEUAT1y/
½¾çéIÜÑ'XY#%¡VTù/1

¥ K%H *}èñ"½¾\ *UIÜÑã#¬VT+1¹à&íNèº×TI^_ÜÑ#%H°±Óã^í{
C~InúÇÑ4ãYÑK°±U¢é³+ñ"íN/ÄRxHDÙ¥á1

¥ K%H *ÎV½¾\ *UIÜÑã#%H¬VTù/VWnýíNèº×T1õXO#ÝjC~+I²Å#
KB¨îïN×TÔInúKb%HDÙ¥áUÚÙ./ò©_./#¤v+1

¥ K%H 0¾½¾\ ç¼aÒVTÓ;ÖèUIbHDÙ¥áRíèº×TÜÑYîd0¾ù+ü*1^_
0¾ù{³IEuù/2�{³Iõ¡:¦Ç{Ï~1K%H VT0¾½¾\ *UIÜÑ#%H *VT0¾\
I&cîdøù0¾ù+ÚÙ/ÄRxHDÙ¥á1

VTÜ®

IvorySQLÀÁ?vH-ç¥TÜ®{ÌÍVTÜ®1¶ãIbH~ûR¢£VT�Ä+¥á×T%HÜ®%
õIúu¥á«ïR+bHÄãóæ%H�Ä©_1õKù/UÃ'ú%H`Partial
Aggregate`ÛÖ1ª6I�Ä©_ÀÁ`Gather`IE`Gather
Merge`N%yRâ(E1s6Iâ(E²{§ñaÚÙE+©_¥T¤ÖÜ®ÉRsú+©_1õKù/U
Ã'ú%H`Finalize Aggregate`ÛÖ1

nú`Finalize
Aggregate`ÛÖATKâ(E¥á*I^_¢£óæ+Äã.ü²(ðy¬T.{jÉZ³I|¢£ë/D
Ýí»!&1Á^IKs&+tu5I`Finalize
Aggregate`ÛÖ@R+Äã.XOûñaÚÙE¥áK`Partial
Aggregate`-ç@R+y¬T.%Mx1²(õçtuI\]VTÜ®éªÉÝRMO[±1¢£ë/Dí
Kë/ÁáU�oõ%ÖVWÝjíKõ¡tu5¿1VTÜ®1
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VTÜ®V¬Kñatu5RNÌÍ1b%HÜ®Rîï#²VT
2º+ VWîïa%HãDñ.1^_uÜ®a%Hçéú`internal`+öÆÖçI&îïa¨ß¶òÃ¨
ß¶ñ.1{xÚÛ:~� CREATE AGGREGATE1^_bcÜ®ñ.O]í7`DISTINCT`I`ORDER
BY`TëI|ÝÌÍVTÜ®1²(a¨®Ü®IEV¢£*Ñ`GROUPING
SETS`ÔI^ÝÌÍVTÜ®1ÇaK¢£U*Ñ+ña½¾^#uù/VT�Ä+ãÝ�ÄÔIôO\]
VTÜ®1

VTAppend

Ç6VIvorySQLÈ64xH7UêDTR%HË%©_®ÔI&í\]`Append`I`MergeAppend`ù/Û
Ö1KþË`UNION
ALL`IÓãÄnùÔêêí*æõ¡tu1ÇCõöÛÖXYN]Kbcðóù/U%MI&úXYN]K
VTù/U1ÝÁIKVTù/UIë/D\]+#`Parallel Append`ÛÖ1

V%H`Append`ÛÖN]KVTù/UÔIbH¥áL?ÉTù/GË+§¨×TTù/IõMña+~
û¥áíDÙ×TØ%HTù/ÂR&NèÝIª6*ÔÆ9RØúHù/1QK\]`Parallel
Append`ÔI×TDLc&+Tù/¹XO2á¨29K~û¥áUIõMxHTù/íN*Ô×T1õÅ
Zw·¸I^ÅZwTù/KWöÝ×T&+¥áUóæ894Ò1

ýÇIòêë+`Append`ÛÖÝ*çKVTù/U\]Ô{a�ÄTù/èI Parallel
Append`9s:IJ£üö;í©÷IJ£<üö;í©_<üö;í©®=ÂYrµ\qr25BqröÍ
5>Gãj½åX=ZÌ­_5<)*±?xérÌ­VZí©@´N;££¤Züöí©IVä2÷6]
^AB¬ZMÄ_º!2CDGr§zö4JZÉÑ2öí6ý1´VGr5ghMÄqrZmnÌ]^_
E©)I6j?@ÁE`Index Scan`í©Z`Parallel
Append1bH°±ÓãîïNË%+¥á×TèI,Ý*+ÓãXY¯Ý*+¥á*Ô×T1

enable_parallel_append XYN]{_]õ¡²M1

VTù/úàâ

^_õú¦6%H¢£OóæVTù/,mþ*ä¼aóæIXYÿHãú parallel_setup_cost IE
parallel_tuple_cost 1VªIõHù/XOÉë/Dµãóæ+§¨ù/'6ÐI,^Ýã#^ý1^_L
õöøåú{ú+³çÁ^c&úøåú"è^ÝOÉRVTù/IWÇXO#a}¡ n(ù¢£ë/D
ÛfúÊ+¢£óæVTù/1XO+ nXÞ Ø 15.2 Û ò Ø 15.4 Û 1

K×T%HVTù/ÔIXY]`EXPLAIN
(ANALYZE,VERBOSE)`{éübHù/ÛÖKbHÚÙE*+äù|}1õö|}aØ(°-#Eña+Ú
ÙN2á¨Ä*Rñaù/ÛÖYÑ4ãë*âÕù/+MO²Ö1

m;ç~�Sqlåæè

ABORT Ñ UóV;m;

³ã

ABORT [ WORK | TRANSACTION ] [ AND [ NO ] CHAIN ]

ãä

ABORT`RF$Qì(M9GOÑZì(»AZ»£álÂ7Ä_ûrÔÕZÄBú|»SQLÔÕ
`ROLLBACK+Tú%MIVWÇ#úw*+ náK1

~.

¥ WORK TRANSACTION

I?SHI_öÍ;£¤­_
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¥ AND CHAIN

!­EÎy`AND CHAIN` 2lì(ð@0H2!£úJJefZì(¢*Zì(ÙK(ËÖ
http://www.postgresql.org/docs/17/sql-set-transaction.html[`SET
TRANSACTION`])_Lê25j0Hlì(_

«Õ

\] COMMITÝN¨úó%Hm;1

K%Hm;ýÜÇ*G`ABORT`í*G%HåKç}VWÝíóæ~_1

ÁT

Uóña{¤r

ABORT;

,-M

õHåæ#%Hnú*+ nQáK+IvorySQLáâ1`ROLLBACK`#f~+ò/SQLåæ1

BEGIN Ñ 23%Hm;ý

³ã

BEGIN [ WORK | TRANSACTION ] [ transaction_mode [, ...] ]

ÉÊ transaction_mode HJS}G&

Ê   ISOLATION LEVEL { SERIALIZABLE | REPEATABLE READ | READ COMMITTED | READ

UNCOMMITTED }

Ê   READ WRITE | READ ONLY
Ê   [ NOT ] DEFERRABLE

ãä

BEGIN 23%Hm;ýI^Ç#jña BEGIN
åæÜ6+ñaÅëLNK%Hm;U×TIÂRíG%Hé¦+ COMMITIE ROLLBACK1/0tu5ç¼a
BEGIN
èIIvorySQLKÒ§9FøÓà¦U×Tm;I^Ç#jbHÅëRK§Â+m;U×TVWKÅë©9Ô
ô¦¨×T%|Føç^_×TÝNIE|íèÝ%|Ômè1

K%Hm;ýÜ+Åëí×TÉ{ÿInúm;+23/Fø^6óX~+CPUòà)Ã91K¥TxHü?
{¤ÔIK%Hm;Ü×TxHÅë^aØ(qì%ùMrKñaü?{Ö'¼aèÝÜ;IðóíiLÝ
O@RUçÖç1

^_z-wÝçÿÅó©/«à¦IEIJà¦IÖm;^íaWö²MIÇC×Tw SET
TRANSACTION%M1

~.

¥ WORK``TRANSACTION
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I?ZSHI_öÍ;£¤­_

õHÅëðó~.+7.:~� SET TRANSACTION1

«Õ

START TRANSACTION)aò`BEGIN` ü*+NO1

\] COMMITIE ROLLBACK{úó%Hm;ý1

KYZK%Hm;ýUÔ*G`BEGIN`LåG%HåKç}1m;ÖçÝíN­®16K%Hm;ýU}è
m;IXY\]qáÖçÞ SAVEPOINTè1

¯(û6,-+ nI½Ö+ transaction_modes Üç+ûêXYN<=1

üÁ

23%Hm;ýr

BEGIN;

,-M

BEGIN #%¡IvorySQLÅàáâ1&f~(SQLò/+åæ START
TRANSACTIONI&+~�=í7ÆÇ+,-M|}1

DEFERRABLE transaction_mode #%¡IvorySQLÅàáâ1

5S¨I`BEGIN`?îGN](}¬¦SQLU+%¡Ý*A+1KÆç./0¾]ÔIõúdeú±²gm
;Å.1

COMMIT Ñ FøV;m;

³ã

`COMMIT`FøV;m;1ña¯um;ñÙ+{¤í7É²ó=XÞVWNqìK¦§*æÔÝOÍ¢1

~.

WORK TRANSACTION
X¿+?îG1&ú¼a~_1

AND CHAIN
^_z-w AND CHAINI|¢e89ûeeèÝ+m;)aü*m;²éç~Þ SET
TRANSACTIONè+Öm;1E|I¼aÖm;N891

«Õ

\] ROLLBACKUó%Hm;1

VÝK%Hm;ÜÔ*G COMMIT ÝíóæèêI,#&íóæ%HåKç}1V`COMMIT AND
CHAIN`ÝKm;ÜÔ#%HÒÓ1

üÁ

6FøV;m;VWéña{¤Í¢¶r
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COMMIT;

,-M

åæ `COMMIT`íDSQLò/1ùË`COMMIT TRANSACTION`úIvorySQLáâ1

COMMIT PREPARED Ñ Fø%HH;úv-çFø¨Î+m;

³ã

COMMIT PREPARED transaction_id

ãä

`COMMIT PREPARED`Fø%Hò(¨ÎÖç+m;1

~.

transaction_id
6NFø+m;+m;òôí1

«Õ

6Fø%H¨Î+m;IÊîï# ã×Tum;+*%]»IEõÿ]»1,#ÝÈ6ò(×Tum;+
*%íiU1

õHåæÝOK%Hm;ýU×T1u¨Îm;LN¢ËFø1

pg_prepared_xactsgäèêUßGwñaV;X]+¨Îm;1

ÁT

Fø¯m;òôí`foobar`òô+m;r

COMMIT PREPARED 'foobar';

,-M

COMMIT PREPARED #%¡IvorySQLáâ1ðïê#](Ç�m;àâgäIðUaöYZNò/ëÿçÁ^
X/Open XAèI,#Wögä+SQL:>ëNò/¶1

END - FøV;m;

³ã

END [ WORK | TRANSACTION ] [ AND [ NO ] CHAIN ]

ãä

END
FøV;m;1ñaum;L+{¤àÉ²ó=XÞVWNqì*æ¦§ÔÝª#Í¢+1õHåæ#%¡I
vorySQLáâI&f~( COMMIT1
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~.

WORK TRANSACTION
X¿?îGI&ú¼a~_1

AND CHAIN
^_ë-w`AND CHAIN`I|¢e89ûeèÝm;)aü*m;²é(~Þ SET
TRANSACTION)+Öm;1E|I¼aÖm;N891

«Õ

\] ROLLBACKXYUó%Hm;1

VÝK%Hm;UÔ*G`END`¼aèêI,#íóæ%HåKç}1

üÁ

6FøV;m;VWéña{¤Í¢¶r

END;

,-M

END #%¡IvorySQLáâI&F1ò COMMITf~+NOI6EKSQLò/Uz-1

PREPARE TRANSACTION Ñ úv-çFø/ÎV;m;

³ã

PREPARE TRANSACTION transaction_id

ãä

`PREPARE
TRANSACTION`úv-çFø/ÎV;m;1KõHåæÜ6Ium;ÝàûV;íi?f1üÃI&+Ö
çNèºáðKà)*IVWa{C+XOM&íNFøÝNçeàK:óFø;*æ./0¦§è1

%ÙN/Î¥Im;Z6ÇXYÄÅ] COMMIT PREPAREDIE ROLLBACK
PREPAREDFøIEÔm1XY4bcíiQÝ{{#×T 3m;+íiU*Gõöåæ1

4*Gåæ+íi+ÅÍ{@I`PREPARE
TRANSACTION`ÝC`ROLLBACK`åærK×T&Ü6IÇ¼aÃÄ+V;m;IVWu¨Îm;+~_^
ÝàXÞç^_um;NFøI~_L¤Ö7ÉXÞè1

^_¯(bc n`PREPARE TRANSACTION`åæ}hI&í7Ý%H`ROLLBACK`rV;m;íNªç1

~.

transaction_id
%Hbï+m;òôíI`COMMIT PREPARED`IE`ROLLBACK
PREPARED`Y6L]õHòôí{òôõHm;1uòôíîï«Ý%Hxí,,VWäÍîïú(200
xÛ1&^ÝOûbcV;YZ/Î¥+m;+òôíü*1

«Õ

PREPARE
TRANSACTION`M5H'íBNdVô0#MhjNÊ´V_öZÏZH}~Grºüì(1{)Nér34
óô0Éóì(PÌO}¶ëÄP;ZQRì(_é<ÄN[bGrì(1{)2LêÄI65jV±`PREP
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ARE TRANSACTION1

õHåæîïK%Hm;ýU\]1m;ý] BEGIN231

V;KYZ×TÁbc*ÑRúÔùIEíi+úÔåñÇçó÷dS`WITH
HOLD`+óòIE×T`LISTEN`ó`UNLISTEN`I
`NOTIFY`+m;UIÝÐÑ`PREPARE`um;1õö²MûV;íiä-ÉjÁµÌIñY²%H6N/
Î+m;{j¼aèH]ò1

^_]`SET`çÝS`LOCAL`¿@èu¤Ám;+bcATÔ~.Iõö~_íÍÖR`PREPARE
TRANSACTION`Ü6IVWLÝíN6Ö+bc`COMMIT PREPARED`I`ROLLBACK
PREPARED`ñ­®1nýIKõ% :>`PREPARE
TRANSACTION`+Tú{C`COMMIT`QÝ#`ROLLBACK`1

ñaV;X]+/Î¥m;NßK pg_prepared_xactsgäèêU1

ú±

é%Hm;ò(/Î¥Öçj¢#ÝkÁ+1õLíéí`VACUUM`Ô[áð+OûIVWKÔ"tu5X
O(ù./0?zYqóm;IDÔ­çÞ Ø 25.1.5
Û è1'6ÕôIum;íÕÖÍa&YZÍa+j1u²M+øù]f#IÇ6%HÇ�m;àâDYZ
Ëìðó./0^/Î¥w6FøI%H/Î¥+m;LNhê¨FøIEÔm1

^_¼ad¢%HÇ�m;àâD{âä/Î¥+m;VW°q&úN7!¨©9Is¥_]/Î¥m;²
Mçøå
max_prepared_transactionsú"è1õLÔóïÇ¨÷d/Î¥m;IÝªum;aXONÇÕVWsú(
ùyz1

ÁT

úv-çFø/ÎV;m;I\]`foobar`Ùúm;òôír

PREPARE TRANSACTION 'foobar';

,-M

`PREPARE
TRANSACTION`#%¡IvorySQLáâ1ðïê#](Ç�m;àâgäIðUaöYZNò/ëÿçÁ^
X/Open XAèI,#Wögä+SQL:>ëNò/¶1

ROLLBACK Ñ UóV;m;

³ã

ROLLBACK [ WORK | TRANSACTION ] [ AND [ NO ] CHAIN ]

ãä

`ROLLBACK`ÔmV;m;VW(ùum;ñÙ+ña{ÖRNìÁ1

~.

WORK TRANSACTION
X¿?îGI¼a~_1

AND CHAIN
^_z-w`AND CHAIN`I|¢e89ûeeèÝm;)aü*m;²éç~Þ SET
TRANSACTIONè+Öm;1E|IÝí89bcÖm;1
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«Õ

\] COMMITXÝN¨úó%Hm;1

K%Hm;ýÜÇ*G`ROLLBACK`í*G%HåKVWÝía~_1m;ýÜÇ+`ROLLBACK AND
CHAIN`#%HÒÓ1

üÁ

6Uóña{¤r

ROLLBACK;

,-M

åæ`ROLLBACK`íDSQLò/1àë`ROLLBACK TRANSACTION`#%HIvorySQLáâ1

ROLLBACK PREPARED Ñ ªç%HÜ;úv-çFø/Î¥+m;

³ã

ROLLBACK PREPARED transaction_id

ãä

`ROLLBACK PREPARED`Ôm%Hò(/Î¥Öç+m;1

~.

transaction_id
6NÔm+m;+m;òôí1

«Õ

6Ôm%H/Î¥+m;IÊîï# ã×Tum;+*%H]»IE#%Hõÿ]»1,#ÊîïòK×
Tum;+*%HíiU1

õHåæÝOK%Hm;ýÜN×T1/Î¥+m;íN¢ËÔm1

pg_prepared_xactsgäèêUßGwV;X]+ña/Î¥+m;1

ÁT

]m;òôí`foobar`Ôm²¾+m;r

ROLLBACK PREPARED 'foobar';

,-M

`ROLLBACK
PREPARED`#%¡IvorySQLáâ1ðïê#](Ç�m;àâgäIðUaöYZNò/ëÿçÁ^
X/Open XAèI,#Wögä+SQL:>ëNò/¶1

SAVEPOINT Ñ KV;m;U-.%HÖ+qáÖ
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³ã

SAVEPOINT savepoint_name

ãä

`SAVEPOINT`KV;m;Ud¢%HÖqáÖ1

qáÖ#m;Ü+%¡²´òÕI&ÐÑñaK&Nd¢Ü6×T+åæNÔmIcum;+Öç¥vR&
ò(qáÖÔ+MT1

~.

savepoint_name
íÖqáÖ+ñx1

«Õ

\] ROLLBACK TOÔmR%HqáÖ1\] RELEASE
SAVEPOINT�î%HqáÖI,qÍK&Nd¢Ü6×T+åæ+~_1

qáÖÇOK%Hm;ýÜd¢1XYK%Hm;Ü-.xHqáÖ1

üÁ

6d¢%HqáÖVW6{ï�K&d¢Ü6×T+ñaåæ+~_r

BEGIN;

Ê   INSERT INTO table1 VALUES (1);

Ê   SAVEPOINT my_savepoint;

Ê   INSERT INTO table1 VALUES (2);

Ê   ROLLBACK TO SAVEPOINT my_savepoint;

Ê   INSERT INTO table1 VALUES (3);
COMMIT;

*>+m;Lã¬³ 1 ò 3I,Ýíã¬ 21

6d¢VWZ6�î%HqáÖr

BEGIN;

Ê   INSERT INTO table1 VALUES (3);

Ê   SAVEPOINT my_savepoint;

Ê   INSERT INTO table1 VALUES (4);

Ê   RELEASE SAVEPOINT my_savepoint;
COMMIT;

*>+m;Lã¬ 3 ò 41

,-M

Vd¢Ç%H*ñqáÖÔISQL6óÜ;+WHqáÖ§9N�î1KIvorySQLUIC+qáÖíNqß
IÝÁK¥TÔmIopÔÇO\]sU+W%Hç] `RELEASE
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SAVEPOINT`opZÖ+qáÖLí(ùZC+qáÖà|7ÉXYN`ROLLBACK TO
SAVEPOINT`ò`RELEASE SAVEPOINT`ìyè1Kðó:>I`SAVEPOINT`èºíDSQL1

SET CONSTRAINTS Ñ úV;m;øåÊ9ô¢Ô$

³ã

SET CONSTRAINTS { ALL | name [, ...] } { DEFERRED | IMMEDIATE }

ãä

`SET
CONSTRAINTS`øåV;m;ÜÊ9ô¢+Tú1`IMMEDIATE`Ê9KbHÅë©9ÔNô¢1`DEFERRED
`Ê9ÂRm;FøÔôNô¢1bHÊ9Ra§Â+`IMMEDIATE`I`DEFERRED`à¦1

K÷dÔI%HÊ9íNí-Ù¡²MÜ%r DEFERRABLE INITIALLY DEFERREDó DEFERRABLE INITIALLY
IMMEDIATE`ô0`NOT DEFERRABLE1ØÙçã#`IMMEDIATE`VWÝíªR`SET
CONSTRAINTS`åæ+­®1;vçKbHm;23ÔRò(z-+à¦I,#&ú+TúXYK%Hm;
Ü]`SET CONSTRAINTS`{¤1

Sa%HÊ9ñ+ßù+`SET
CONSTRAINTS`Ç{¤WöÊ9çRîï#XIJ+è+à¦1b%HÊ9ñ+RXY#à¦"-+1^_
¼az-à¦ñ+I|V;+à¦´°¬ALN]{ñéØ%Hù%+ñ+1`SET CONSTRAINTS
ALL`{¤ñaXIJÊ9+à¦1

V`SET
CONSTRAINTS`c%HÊ9+à¦4`DEFERRED`¤Ý`IMMEDIATE`ÔIÖà¦íakó~_rbc'¼a
ÕÖ+./u¤çm{íKm;©9ÔNô¢èíöQK`SET
CONSTRAINTS`åæ+×TqçNô¢1^_bcõ¡Ê9NÌÍI SET
CONSTRAINTS`®j8S¾M95júùZTUghÇ_ûÒ2`SET CONSTRAINTS
XYN]{K%Hm;U+²-ÖÉ¹¥TÊ9ô¢1

V;IÇa`UNIQUE`ó PRIMARY KEYó
REFERENCESçÇîèYÑ`EXCLUDE`Ê9ªRõHøå+­®1`NOT
NULL`YÑ`CHECK`Ê9ã#K%TNã¬Iu¤Ô¢eô¢ç Ý# KÅë©9Ôè1¼aN^kú`DEFE
RRABLE`+$%òBõÊ9^íN¢Ëô¢1

N^kúÒÊ9è*DÓ+è*D+±*^ªRõHøå+t¹ Ñ &úíKü?Ê9Nô¢+*ÔN±*1

«Õ

núIvorySQLVÝ6óÊ9ñ+Kà¦Ü$%ç,#KùÜ6ó$%èIXOax(%HÊ9ù%z-+Ê
9ñ+1Kõ¡tu5`SET
CONSTRAINTS`LíKña+ù%*ØÙ1²(%H¬à¦"-+ñ+I%ÙK´°¬AU+}Hà¦U*
Ë%HIExHù%I¬AU6>+à¦LÝíN´°1

õHåæÇu¤V;m;ÜÊ9+Tú1Km;ýÇ�*GõHåæíóæ%HåKVW^Ýíabc~_
1

,-M

õHåæíDSQLò/U-.+TúI,a%Ö"¹rK IvorySQLUI&Ýí¾]K`NOT
NULL`ò`CHECK`Ê9*1'aIIvorySQLí¢Ëô¢¬XIJ+$%Ê9IQÝ#?Éò/de+KÅë
©9Ôô¢1

SET TRANSACTION Ñ øåV;m;+²M

³ã
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SET TRANSACTION transaction_mode [, ...]

SET TRANSACTION SNAPSHOT snapshot_id

SET SESSION CHARACTERISTICS AS TRANSACTION transaction_mode [, ...]

ÉÊtransaction_modeHSî}G&

Ê   ISOLATION LEVEL { SERIALIZABLE | REPEATABLE READ | READ COMMITTED | READ

UNCOMMITTED }

Ê   READ WRITE | READ ONLY
Ê   [ NOT ] DEFERRABLE

ãä

`SET TRANSACTION`åæøåV;íi+²M1`SET SESSION
CHARACTERISTICS`øå%Híi6Öm;+/0m;²M1KHëm;UXY]`SET
TRANSACTION`þÿõö/0³1

X]+m;²M#m;ÝçÿÅóm;ìyà¦ç©/«IÇ©èYÑXIJà¦1ýÇIXY¿1%HÿÉ
IÝÁÇO](V;m;QÝOÙúíi/0³1

%Hm;+ÝçÿÅÖ-Vðóm;VTATÔum;O@ÞèH./r

READ COMMITTED
%HÅëÇO@RK&23;Fø+T1õ#/0³1

REPEATABLE READ
V;m;+ñaÅëÇO@RõHm;U×T+Ø%H¢£IE./u¤ÅëÜ;Fø+T1

SERIALIZABLE
V;m;+ñaÅëÇO@RõHm;U×T+Ø%H¢£IE./u¤ÅëÜ;Fø+T1^_V*+
X¨ß¶m;ç+©«à¦XO(ù%¡Wöm;,Tç%|%Hè×TÔÝXOGË+tuIðUÜ%
LíNÔmVWÉR%H `serialization_failure`ÒÓ1

SQLò/-.w%¡ÆÇ+ÿÅr READ UNCOMMITTED1KIvorySQLU`READ UNCOMMITTED`NèÙ`READ
COMMITTED`1

%Hm;×TwØ%H¢£IE./u¤Åëç SELECTó INSERTó DELETEó UPDATEó FETCH`ô`COPYèÜ6Ç
Ûf{¤m;ÝçÿÅ1{xa?m;ÝçÿÅòV*t¹+|}XÞ Ø 13 ` 1

m;+ìyà¦Ö-um;#Eú©/«IEÇ©1©/«#/0³1V%Hm;úÇ©ÔI^_SQLåæ`IN
SERT`ó UPDATEó DELETE`ê`COPY FROM`fbZJ5HGrVäJ2êöÍ5Â}~_5}~`CREATE
ó ALTER`J*`DROP`ÔÕ_5}~`COMMENT ó GRANTó REVOKEó TRUNCATE1^_`EXPLAIN
ANALYZE`ò`EXECUTE`6×T+åæ#*äåæÜ%I|&ú^ÝNÐÑ1õ#%¡C«+Ç©nòI&
ÝOqóña²à)+«¬1

Çam;^#`SERIALIZABLE`YÑ`READ
ONLY`ÔI`DEFERRABLE`m;ÄMôía~1V%Hm;+ñaõÙHÄMRN¿1ÔIum;KØ%|
?ªðÿÉÔXOíqrIKWÜ6&ATÔÇÝía`SERIALIZABLE`m;+2�VWÝíabcôöIE
N%|¨ß¶}hªç+õú1õ¡à¦{´D(äÔçAT+JùIEÎÏ1

SET TRANSACTION
SNAPSHOT`ÔÕ}~lZì(´VúGr^£ì(¢*Z*¶y*�Ä_ëWENZì(ñ&ëWÊöZ¶yV
`pg_export_snapshot  ñ.çÞ Ø 9.27.5 Û è(G1uñ.íÈÔ%HÿÉòôíI SET TRANSACTION
SNAPSHOT`efÂýÎGr¶y|X­ÌÍÎfGpZ¶y_NûrÔÕÊZ|X­ñ&ÂbfGr#­Y2
º!Õ000003A1-1' 1 SET TRANSACTION
SNAPSHOT`í6NGrì(Z©¸ëÄ2M9fNZì(ZZGrÉÑô034èú[\¾`SELECT ó INSERT
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ó DELETEó UPDATEó FETCH`ô
`COPYèÜ;×T1ýÇIum;îïYZNøåú`SERIALIZABLE`IE`REPEATABLE
READ`ÝçÿÅçE|IuÿÉLN¢ËìÁInú`READ
COMMITTED`à¦íúb%Håæª%HÖÿÉè1^_(¬m;\]w`SERIALIZABLE`ÝçÿÅIWH(
¬ÿÉ+m;îï^\]uÝçÿÅ1'aI%H¬Ç©X¨ß¶m;ÝO(¬{§Ç©m;+ÿÉ1

«Õ

^_×T`SET TRANSACTION`Ü;¼a`START
TRANSACTION`IE`BEGIN`I&í*G%HåKVWÝíabc~_1

XYÀÁK`BEGIN`IE`START TRANSACTION`Uz-¦6+` transaction_modes Ì]^`SET
TRANSACTION1,#K`SET TRANSACTION SNAPSHOT`Uu¿@ÝX]1

íi/0+m;à¦^XYÀÁ%å~.
default_transaction_isolation óhttp://www.postgresql.org/docs/17/runtime-config-client.html#GUC-
DEFAULT-TRANSACTION-READ-ONLY[default_transaction_read_only]ò
default_transaction_deferrable {øåIô¢çþµ*`SET SESSION
CHARACTERISTICS`Ç#]`SET`øåõö7¯+f~ëè1õïð·XYÀÁ%åhEó ALTER DATABASE
f:¦øå/0³1fÞ Ø 20 ` 1

V;m;+à¦XYçº+ÀÁ%å~. transaction_isolation ó transaction_read_only óò
transaction_deferrable {øåIô¢1øåõðU%H~.+Ù]ûü¾+`SET
TRANSACTION`¿@ü*IK&cÔXYèÝ:>I^aü*+"¹1,#Iõö~.ÝOK%åhEUø
åIIE4Ã9SQLYÇ+bc{7{øå1

üÁ

6]%HYZáK+m;+*%ÿÉ23%HÖm;I¶ã64uËam;(GÿÉ1õLíÈÔÿÉòô
íIÁ^r

BEGIN TRANSACTION ISOLATION LEVEL REPEATABLE READ;

SELECT pg_export_snapshot();

Êpg_export_snapshot

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

Ê00000003-0000001B-1
(1 row)

ª6K%HÖ23+m;+2[cuÿÉòôí]K%H`SET TRANSACTION SNAPSHOT`åæUr

BEGIN TRANSACTION ISOLATION LEVEL REPEATABLE READ;
SET TRANSACTION SNAPSHOT '00000003-0000001B-1';

,-M

SQLò/U-.wõöåæIÝÁ`DEFERRABLE`m;à¦ò`SET TRANSACTION
SNAPSHOT`í¦õÇIõvE#IvorySQLáâ1

SERIALIZABLE`H|»ÊÜÝZì(_u`7_NIvorySQLÊÜÝ%HaýZ`READ
COMMITTEDI,#ÊXY?*ä+:¦{¤1

KSQLò/UIXY]õöåæøå%Hðó+m;²MrôlnK+ ¡1õHnòû}¬¦SQLa?I
VWný¼aKIvorySQL:;DUþË1

SQLò/6ó½Ö+ transaction_modes ÜçaûêI,#G(*+ nIvorySQLÐÑ<=ûê1
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START TRANSACTION Ñ 23%Hm;ý

³ã

START TRANSACTION [ transaction_mode [, ...] ]

ÉÊ transaction_mode HSî}G&

Ê   ISOLATION LEVEL { SERIALIZABLE | REPEATABLE READ | READ COMMITTED | READ

UNCOMMITTED }

Ê   READ WRITE | READ ONLY
Ê   [ NOT ] DEFERRABLE

ãä

õHåæ23%HÖ+m;ý1^_z-wÝçÿÅó©«à¦IEXIJà¦IÖ+m;Lí)aõö²
MIÇC×Tw SET TRANSACTION%M1õò BEGINåæ%M1

~.

õö~.²(õHÅë+7.X~� SET TRANSACTION1

,-M

Kò/UI¼aî6*G`START
TRANSACTION`{23%Hm;ýrbcSQLåæíô¦¨23%Hý1IvorySQL+TúXYNèÙKbH
åæÜ6ô¦¨*G%H¼aâPK`START
TRANSACTION`çIE`BEGIN`èÜ6+`COMMIT`VWnýÀêN+Ù
Ò§9FøÓ1úw:àIðó?gé./0gä^XOíF1§9Fø²M1

DEFERRABLE transaction_mode #%¡IvorySQLÅàáâ1

SQLò/6óK½Ö+ transaction_modes ÜçaûêI,#¯(*+ nIvorySQLÐÑ<=ûê1

Sql~�çØ 4 ` SQLÅfè

Gf©î

SQLy¬¯%H åæ  ¨ßãÝ1%Håæ¯%H Õê
+¨ßîÝIV¯%HÄêçÒ;Óèú©1y¬S+3¼^íò>%Håæ+©91)ëêöÕê#Df+
û)ëåæ+Åfa?1

%HÕêXY#%H ?îG ó%H òôí ó%H S±ê+òôí ó%H
literalçIê¯èIE%H²´xííê1ÕêÀêYÇoçÇûó¹ùíóÖTè{ÄÝI,KÛù.ÔV
ÝÉ¹6ó^ýç$%+ÁT#%H²´xíµû·ðóÕêè1

Á^I5>#%HçÅf*èDf+SQLy¬r

SELECT * FROM MY_TABLE;

UPDATE MY_TABLE SET A = 5;
INSERT INTO MY_TABLE VALUES (3, 'hi there');

õ#%H¯ÙHåæãÝ+¨ßIb%T%Håæç¹àõÝ#îï¨IK*%TUXYaõÁ%HåæI
QWåæ'XYNüTÄ è1
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ÇÇI «o  ^XYGËKSQLy¬U1&úÝ#ÕêI&úòÇoèº%M1

y/òôåæóØÙíó~.+ÕêÝ*ISQL+ÅfÝ{%ù1s;>+%öÕêÀê#åæñInýK
*>+ÁTUõúÀêíj%HÒSELECTÓó%HÒUPDATEÓò%HÒINSERTÓåæ1,#Á^`UPDAT
E`åæã#6ó%H`SET`ÕêGËK%H²-ÙåIQ`INSERT`|6ó%H`VALUES`{èÝåæ1bH
åæ+ò°Åfë|K Ø VI �Ä Uka1

òôíò?îG

*ÁU+`SELECT`ó`UPDATE`I`VALUES`Õê# ?îG
+ÁTIeSQLÅàU)a²-ï.+G1Õê`MY_TABLE`ò`A`|# òôí
+ÁT1&úòôùóßIEðó./0²ï+ñxIªÖ(\]&ú+åæ1ný&úaÔ^Nj+úÒ
ñxÓ1?îGòòôí)aü*+Gf©îIõïð·õúÛfK¼aÅà½ô+;F5nÄ%Hòôí
ò?îG1%H?îG+èêßùXYK 5x C UéR1

SQLòôíò?îGîïY%Hx=ç a-zI^XY#S7¡í+x=ò¬¢Dx=èI%H5/­ç _
è2316ÖxíXY#x=ó5/­ç _èó.xç 0-9èI£4íêç
$è1«ïy/SQLò/+x=ë-I£4íê#ÝÐÑGËKòôíU+Iný&ú+\]XOíÎÏ¾]
+XÆçM1SQLò/Ýí-.í7.xIEY5/­2[I©¸+?îGInýõ¡í¦+òôíÝíû
ë{XO+ò/áâÏÐ1

gäU%Hòôí+äÍÝOõÁ`NAMEDATALEN`-
1xÛIKåæUXY«õÁýäÍ+òôíI,#&úíNîl1/0tu5I`NAMEDATALEN`+³ú64
Inýòôí+äÍ*"ú63xÛ1^_õH"¹ayzIXYK`src/include/pg_config_manual.h`Uu
¤`NAMEDATALEN`ê¯1

?îGòÝN±êuE+òôí#³ú«Ý]^+1nýr

UPDATE MY_TABLE SET A = 5;

XYfÒ¨«Ýr

uPDaTE my_TabLE SeT a = 5;

%HêÞ+vw#L?îG«Ý³«IQñ+«Ýú«IÁ^r

UPDATE my_table SET a = 5;

õ3'aØú¡í¦+òôír ª"òôí*I*N±êuE+òôí 1&#¯û±êç " èíö+%Hbïx
í¨ß1%Hª"òôíã#%HòôíQÝí#%H?îx1ný`"select"`XY](±]%HñúÒsele
ctÓ+ßIEùIQ%H¼a±êuE+`select`|íNVÙ%H?îGI4QKm¾\]ùIßñ+¨:
±âÕÞÒÓ1K*ÁU\]ª"òôí+ÁT^5r

UPDATE "my_table" SET "a" = 5;

ª"òôíXYí7bcxíIõw48ú0+xíç^_6í7%Hû±êI|«vHû±êè1õ\É
XYîd mÝNÐÑ+ùIß+ñ+IÁ^í7ÇûIåê+ñx1,#äÍ"¹Îªa~1

±]òôí^\ðnÄ³ú«IQë±]+ñ+ã#Â¤Ýú«1Á^Iòôí`FOO`ó foo`ê`"foo"`NI
vorySQLÊÂÝBH¢*Z2ÞH`"Foo"`ê`"FOO"`úûbr5*2M9c<5*_¾NIvorySQLÊ2®5d
n!ZÚÛefBçbúSQL|»5gh2SQL|»EÎ5dn!ZÚÛdefB`b_5<2é4|»2`fo
o`d/*ó`"FOO"`Ö5H`"foo" 1^_`¦4«XÆç¾]á¨Ide`3ú±]}H²-+ñ+IIE¡
ÜÝ6±]&1è

%¡ª"òôí+7ëÐÑíìö.+]48Öòô+Unicodexí1õ¡7ëY`U&`ç³«Iú«Uâ*
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%Håêè23I6>µâû±êuE+ñ+IvEÜç¼abcÇoI^`U&"foo"`ç«ïõ3ûØÙí`
&`ºða%öXYI,#K`&`ØÙíhö\]ÇoÅZwõHyzè1K±êÜIUnicodexíXYYö
.+í¦z-rÃ¥­¾*4Ù16¥¹48Öê8IEÃ¥­òQê¾*6Ù16¥¹48Öê81Á^Iòô
í`"data"`XY«Ýr

U&"d\0061t\+000061"

5>+ÁT]¦¢§Åx=«Gw¨ÅËGÒslonÓç³ïèr

U&"\0441\043B\043E\043D"

^_¾¿\]ðóö.xí{4rÃ¥­IXYKxí,6\]`UESCAPE`TëIÁ^r

U&"d!0061t!+000061" UESCAPE '!'

ö.xíXY#õw16¥¹ÙóQêóË±êóû±êóÇoxíÜÇ+bïËHxí1:«ïIö.xí
K UESCAPE Ü6]Ë±êQÝ#û±êd«1

úwKòôíUíìö.xím¯ILð«v|eX1

4ÙI6Ùö.í¦RXYN]{-.UTF-
164â²{ãÝ48Ö³(U+FFFF+xíI¹à6Ùí¦+áK\Éõ¡Lf7ÉÝî6ç4â²VÝNÂ
¾áðIQ#ä-Ý%HËë+48Öè1

^_:;D48Ý#UTF-
8I|¯ðU%Hö.¨ßòô+Unicode48Ööõúþµ+:;D48\^_ÝXOI|JKÒÓ1

ê¯

KIvorySQLUaÙ¡
ô¦çéê¯ rxí,óÙ,ò.x1ê¯^XYNz-é¦çéIõXY\É&N{ò°¨âüYÑ{a
~¨òâ1õö¿1LíK6ÖúÛUöå1

xí,ê¯

KSQLUI%Hxí,ê¯#%H¯Ë±êç '  èíö+bïxí¨ßIÁ^ÕThis is a
string'`1úwK%Hxí,Uíì%HË±êIXY«vHü½+Ë±êIÁ^ÕDianne''s
horse'`1«ïõò%Hû±êç " è Ý *1

vHÇ¯ÇoÑ Êå%HÖT ÄÝ+xí,ê¯íN½¾K%âIVWLÙú%H«K%â+xí,ê¯{
²g1Á^r

SELECT 'foo'
'bar';

f*(r

SELECT 'foobar';

,#r
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SELECT 'foo'      'bar';

|Ý#Df+Åfçõ¡aö©ª+Tú#SQLz-+IIvorySQLüñwuò/è1

Cõûö.+xí,ê¯

IvorySQL^¾ªÒö.Óxí,ê¯Iõ^#SQLò/+%Háâ1%Hö.xí,ê¯XYÀÁK2Ë±
ê;>«%Hx=`E`ç³«Iú«í¦è{z-IÁ^`EÕfoo'`çV%Hö.xí,ê¯üTÔIÇKØ
%H2±êÜ;«`E`è1K%Hö.xí,Ü�I%HÃ¥­xíç \ èí23%HCõû+ Ã¥­ö.
¨ßIKðUÃ¥­ò6Öxí+ãDùü%H²´+xÛ³ç^ ù 4.1 Uñüè1

ù 4.1. Ã¥­ö.¨ß

Ã¥­ö.¨ß Õo

\b 5û

\f õ=

\n õT

\r Ô«

\t ¹ùí

*`o *, `*`oo *, `*`ooo *` ( o = 0Ð7) ¬¥¹xÛ³

\x*`h , `\x `hh ` ( h* = 0Ð9, AÐF) |­¥¹xÛ³

\u*`xxxx , `\U `xxxxxxxx̀ ( x* = 0Ð9, AÐF) 16 I 32-Ù|­¥¹ Unicode xí³

âPK%HÃ¥­6>+bcðóxíNVLðx>ï·1nýI6íì%HÃ¥­xíI:«vHÃ¥­
ç \\ è1K%Hö.xí,Uíì%HË±êõwòÀ:fÕ'`ÜÇI'XY«Ý`\'`1

Ê6ìíqìÊ÷d+xÛ¨ß¯:;Dxí®48UDf+xíãÝI²Å#K\]¬¥¹I|­¥¹ö
.Ô1%Ha]+r4:f#\]Unicodeö.Ir4+Unicodeö.ÅfI^ Ø 4.1.2.3
Û Uñä\ª6:;DLô¢xíöõ#EXT1

ú±

^_%å~.
standard_conforming_strings ú`off`IWHIvorySQL²êëxí,ê¯òö.xí,ê¯U+Ã¥­
ö.RôÅ1ÝÁIKIvorySQLUu~.+/0³ú`on`Iïð·ÇKö.xí,ê¯UôÅÃ¥­
ö.1õ¡Tú{,-ò/I,#XOñlÎÏ(*+TúçÃ¥­ö.ã#íNôÅè+¾]1Ù
ú%¡7ÀIÊXYøåu~.ú`off`I,#s¥ÅÆRíDÖ+Tú1^_ÊÈ6\]%HÃ¥­
ö.{ùü%H²´xíIúuxí,ê¯«*%H`E`1K`standard_conforming_strings`ÜÇI
%å~. escape_string_warningò
backslash_quote^Ö-w^c²gxí,ê¯U+Ã¥­148"+xíÝOGËK%Hxí,ê¯
U1

Sa Unicode ö.+xí,ê¯

IvorySQL^ÌÍÇ%¡çé+xí,ö.ÅfI&ÐÑ]48Öz-bïUnicodexí1%HUnicodeö.x
í,ê¯23(`U&`ç³«Iú«í¦+x=UI6âåêèI6>µâ·2±êIÜç¼abcÇoIÁ
^`U&'foo'`ç«ïõóæwûØÙí`&`+XY1KØÙíhö\]Ço{ÅZõHyzè1K±êÜIUn
icodexíXYÀÁ«%H6â4Ù|­¥¹48Ö4êIE%H;>aQê+6Ù|­¥¹48Ö4ê+Ã¥
­{z-1Á^Ixí,Õdata'`XYN«ú

U&'d\0061t\+000061'
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5>+ÁT]¦¢§x=«Gw¨Å+ËGÒslonÓç³ïèr

U&'\0441\043B\043E\043D'

^_¦6%HÝ#Ã¥­+ö.xíIXYKxí,Ü6\]`UESCAPE`Të{z-IÁ^r

U&'d!0061t!+000061' UESCAPE '!'

ö.xíXY#G%H|­¥¹ÙóQêóË±êóû±êIÇoxíÜÇ+bcË%xí1

6K%Hxí,Uíì%Hùüðx>ï·+ö.xíIc&«v|1

4ÙI6Ùö.í¦X](z-UTF-
164â@²IYãÝ48Ö³(U+FFFF+xíI¹à4äå*®I6Ùí¦+X]M\Éõ#Ýî6+ç4
â@²Ý#Â¾áð+IQ#DVRËH48ÖU1è

^_:;D48Ý#UTF-
8I|¯õöö.¨ßÜ%òô+Unicode48ÖLöõúþµ+:;D48\^_ÝXOI|íJKÒÓ1

ýÇIxí,ê¯+Unicodeö.Åf{K%å~.
standard_conforming_strings 28Ôôa~1õ#núE|õ¡ÅfXOíXYÕÞSQLÅë+º»¼IX
O(ùSQL«¬òçº+2ºyz1^_u~.øåúoffI|ýÅfLNé\VéüÒÓç}1

£4±]+xí,ê¯

©ª](z-xí,ê¯+ò/ÅfÀêR{:àI,#Vxí,Uí7w{xË±êIÃ¥­Ô{tâÕ
&Inúb%HRÈ6Nû«16Kõ¡tí5ÐÑX©M{¥+¢£IIvorySQLF1wÇ%¡N+úÒ£
4±]Ó+:¦{d«xí,ê¯1%H£4±]+xí,ê¯¯%H£4íêç $èó%HX¿+ÇHI{
xxí+ÒòòÓóÇ%H£4íêó%HîÝxí,Ü-+bïxí¨ßó%H£4íêó23õH£4
±]+ü*òòò%H£4íêãÝ1Á^Iõ3av¡Ý*+:f\]£4±]z-xí,ÒDianneÕs
horseÓr

$$Dianne's horse$$
$SomeTag$Dianne's horse$SomeTag$

«ïK£4±]xí,UIË±êXYKÝNö.+tu5\]1mþ*IK%H£4±]xí,UÝÈ6
²xí¥Tö.rxí,Ü-ã#?ðx>ï·«G1Ã¥­Ý#²´+IVW£4íê^Ý#²´+Iõ
¬&ú#ù%2òò+%H¨ß+%�Ä1

XYÀÁKb%H}èÿÅ*¿1Ý*+òò{}è£4±]xí,ê¯1õsêN]K4«ñ.-.*1
Á^r

$function$

BEGIN

Ê   RETURN ($1 ~ $q$[\t\r\n\v\\]$q$);

END;
$function$

õ3I¨ß`$q$[\t\r\n\v\\]$q$ J¹GritnVZÅ#Y [\t\r\n\v\\] 2$Zj3?ÂIvorySQLëÄäö®Â
X7_ÞH5BZwî5k/ºDZitnVZÎj­ $function$`I&Ç#%öKÇ«xí,ñ?«+ê¯
U+xíQY1

%H£4±]xí,+òòç^_aèüñ%HëN±]òôí+ü*ë|Iõw&ÝOí7%H£4íê
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ÜÇ1òò#³ú«]^+Iný`$tag$String content$tag$ H½¾Z2ÞH $TAG$String
content$tag$`Ýh°1

%Hâ·%H?îGIòôí+£4±]xí,îï]ÇoûÜÄÝ2IE|£4±]-äíXOíNÙú
;>òôí+%�Ä1

£4±]Ý#SQLò/+%�ÄI,#Kd«vsxí,hx:>I&êê#%¡É,-ò/+Ë±êÅf
{:à+:f1V6ùü+xí,ê¯Ù(ðóê¯UÔ&²Åa]Iõ¡tuêêKÁáñ.-.UGË
1^_]Ë±êÅfI*%HÁTU+bHÃ¥­LîïN«ÝFHÃ¥­IõKÕÞ 3xí,ê¯Ôí
NbãRvHÃ¥­IVW¾·Kñ.×Tqç¤ÖÕÞÜ«xí,ê¯Ô7Ý%H1

Ù,ê¯

Ù,ê¯@â{Cêëxí,ê¯K2±êÜ;çUçÛÇoèQw%H`B`ç³«Iú«í¦èIÁ^`B'
1001'`1Ù,ê¯UÐÑ+xíÇa`0`ò`1`1

Ùú%¡¿1IÙ,ê¯XY]|­¥¹Õêfz-I\]%H;(`X`ç³«Iú«í¦è,Á^`X'1FF'`
1õ¡ÕêffÒ(%H]FHú¥¹Ùª4bH|­¥¹Ù+Ù,ê¯1

v¡í¦+Ù,ê¯XYYêëxí,ê¯ü*+:¦üTÕÖ1£4±]ÝON]KÙ,ê¯U1

.xê¯

Kõö%Èí¦UXY¾ª.xê¯r

digits

digits.[digits][e[+-]digits]

[digits].digits[e[+-]digits]
digitse[+-]digits

ðU digits
#%HIxH|¥¹.xç0R9è1^_\]wú.ÖIKú.Ö;>I6>îïÊåa%H.x1^_á
K%Hz.òÕç eèIKð6îïâ·Êå%H.x1Kuê¯UÝO}¬bcÇoIðóxí1«ïbc
;(+QêIãêVÝþµN�oúê¯+%�ÄI&#%H¾]Ruê¯+ØÙí1

õö#Df.xê¯+ÁTr

42

3.5

4.

.001

5e2
1.925e-3

^_%HÝí7ú.Öòz.+.xê¯+³´Dçé`integer`ç32
ÙèI&¶ãNc-úçé`integer`1E|^_&+³´Dçé`bigint`ç64
ÙèI&Nc-úçé`bigint`1àE|&íNªLçé`numeric`1í7ú.Öò/Iz.+ê¯ã#¶ã
Nc-úçé`numeric`1

%H.xê¯w3z¯+./çéÇ#çéöõ8f+%H23Ö1K³�ÄtuUIê¯LNy/*5h
§9NÉ¹RsD´+çé1î6ÔIÊXYÀÁïé&{É¹%H.x³NÕoú%¡z-./çé1Á
^IÊXYõMÉ¹%H.x³NVLçé`real`ç float4 èr

REAL '1.23'  -- string style
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1.23::REAL   -- IvorySQL (historical) style

õöþµ*Ç#¾5{6öå+%ÈïéÕê+²Á1

ðóçé+ê¯

%¡ bï çé+%Hê¯XY\]5ßÕêU+bï%¡y¬r

type 'string'

'string'::type
CAST ( 'string' AS type )

xí,ê¯+hmN%~Rñú type
+çé+y¬öõÁáU1ð©_#z-çé+%Hê¯1^_²uê¯+çé¼aù.çÁ^IV&NÂ
¾z¯í%HùßÔèIé¦çéïéXYNÛ=IKW¡tu5&íN§9É¹1

xí,ê¯XY\]êëSQLÕêI£4±]d«1

^XY\]%Hçºñ.+Åf{z-%HçéÉ¹r

typename ( 'string' )

,#V¬ñaçéñRXY]Kõ¡:fUIfÞ Ø 4.2.9 Û 1

^ Ø 4.2.9 Û Uöå+I ::
ó CAST()`J*j3²V[Ò÷IJÂVÌÍÎlöJmhZ�Ääèa°ì_fno[ÒpÆ2 type
'string' [Òí6ÂVÌÍÎXYÅ#ÁÉZèa_ type 'string'`
Åf*+Ç%H"¹#&Ûf².ãçéÚÙIz-%H.ãê¯+çéX\]`::`I`CAST()`1

CAST()`[Ò­çSQL_`type
'string'`[ÒHZ|»ZGq^&SQLÍÎûù[ÒíVóGÜ34èa2ÞHIvorySQL}~öVó»£è
a_d£ ::`+Åf#IvorySQL+*+]fIÇCñ.O]Åf%M1

ØÙí

%HØÙíñ#sx`NAMEDATALEN`-1ç/0ú63è+%Hxí¨ßIðU+xí{§5>+ßùr

\+ - * / < > = ~ ! @ # % ^ & | ` ?

ÝÁIKØÙíñ*a%ö"¹r

¥ --`ê /*`ÝOK%HØÙíñ+bc¨:GËInú&úLNÙú%ç«o+231

¥ %HxxíØÙíñÝOY`+ ô -`©¸Iõ¬uñ+^Êåí7õöxíU+%Hr

~ ! @ # % ^ & | ` ?

Á^I @-`HGrÂ}~Z¼A­Ú2Þ *-
`Ý#1õö"¹ÐÑIvorySQLÕÞSQL,-+¢£QÝÈ6KÕêÜçaÇû1

V\]¬SQLò/+ØÙíñÔIÊÀêÈ6]ÇûÄÝüó+ØÙí{ÅZù.1Á^I^_Ê-.w%
Hñú`@ ZQr¼A­2Ä56b`X*@Y IÊîï«`X*
@Y`{°qIvorySQLc&©ÙvHØÙíñQÝ#%H1
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²´xí

%öÝ#.xx=+xía%¡Ý*(ÙúØÙí+²´7.1õöxí+fÚ]fXYKãäü¾Åf4
°+¨:éR1õ%ÛÇ#úwK½&ú+áKYÑã©õöxí+A+1

¥ âPK%H£4íêç $
è6>+.xN]{ùüK%Hñ.-.I%H¨ÎÅëU+Ùå~.1Kðó*5hUu£4íêX
YÙú%HòôíIE%H£4±]xí,ê¯+%�Ä1

¥ ±ìêç ()
è)a&úÀê+7.I]{Äãùþ¦VWÉ¹µã1K}ötuUI±ìêN6óÙú%H²-
SQL åæ+p-Åf+%�Ä1

¥ :ìêç []  èN]{¿1%H.ãU+4°1{x?(.ã+|}Þ Ø 8.15 Û 1

¥ ûêç ,  èN]K}öÅf©îU{Ä %Hßù+4°1

¥ Äêç ;  è©9%H SQL
åæ1&ÝOGËK%HåæUç+bcÙåIõwK%Hxí,ê¯UIE%HN±]+òôíU1

¥ ²êç :  èN]{4.ãU¿1ÒVÖÓçÞ Ø 8.15 Û è1K}ö SQL +Ò:àÓçÁ^}¬¦
SQLèUI²êN]{Ùú7¯ñ+;Ö1

¥ ³êç *
èN]K}ö*5hUòÕ%Hù+ñaKIEãD³1V&N]Ù%HÜ®ñ.+~.ÔI&'a%
¡²´+7.IeuÜ®Ý6óbcé¦~.1

¥ ëÖç .  èN]K.xê¯UIVWN]{Ä à¦óùòßñ1

«o

%ç«o#Yû´µ23VWI¶RT©¸+%Hxí¨ßIÁ^r

-- This is a standard SQL comment

ÇÇI^XY\] C õû«oýr

/* multiline comment

Ê* with nesting: /* nested block comment */
Ê*/

õ3u«o23( /
M9st±k/u^Z/ 1õö«oýX?ÉSQLò/Uz-+:¦}èI,òCUÝ*1õMõúXY«o
5%³çXOí7«oý+481

K¥%%+ÅfÄÞ;I«oíN4y¬SUNÆõVWþµNrõúÇo1

ØÙíµãÿ

ù
4.2éüwIvorySQLUØÙí+µãÿò©DM1³�ÄØÙí)aü*+µãVW#x©D+1ØÙí+µ
ãÿò©DMN$«KÕÞDU1^_`¾¿YÝ*(µãÿë|ñ·ü+:¦ÕÞ)axHA8í+ùþ
¦I:PQìê1

ù 4.2. ØÙíµãÿç4CRÏè

ØÙí/4° ©DM ãä

. x ù/ßñÄÝí

:: x IvorySQL-õû+çéöõ

[  ] x .ã4°¿1
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+ - ¸ %4Qó%4ã

^ x z.

*  /  % x ßóõóà

+ - x Qóã

çbïðóØÙíè x ñaðóm¨YÑ]»-.+ØÙ
í

BETWEEN IN LIKE ILIKE SIMILAR ôöí7ó®DÝ>?góxí,
ù%

< > = v  >= <> ÉZØÙí

IS ISNULL NOTNULL IS TRUEó IS FALSEó IS
NULLó`IS DISTINCT FROM`f

NOT ¸ ·¸E-

AND x ·¸Dª

OR x ·¸Þª

«ïuØÙía"ë|^´](û*äÜdØÙí)aü*ñ++]»-.+ØÙí1Á^I^_Êú}¡
§-../çé-.w%HÒÓØÙíI&L)aòÜd+ÒÓØÙíü*+µãÿIÝàÊ+ØÙí6L
èH1

V%Hà¦"-+ØÙíñN]K`OPERATOR`ÅfUÔI^5>+ÁTr

SELECT 3 OPERATOR(pg_catalog.+) 4;

`OPERATOR`©îN]{úÒbïðóØÙíÓ?É ù
4.2U/0+µãÿ1ÝàGËK`OPERATOR()`U+#êHz-ØÙíIõR#`+1

«ï

lm9.5Ü;+PostgreSQL\]+ØÙíµãÿë|=aÝ*1²Å#I v ó >= ò
`<>`vw(NVÙòÀØÙíI`IS`GHvw()aZC+µãÿ1VWK%ö0ú`NOT`É`BETW
EEN`µãÿC+tu5I`NOT
BETWEEN`òü?+©î+TúÝ%ù1úw{¥¨,-SQLò/VWãå²
·¸*fÒ+©îÝ%ù+òâIõöë|^ÉRwu¤1K³�Ätu5Iõö7¶Ýí(ùTú
*+7¶IIEXOíóæÒno such
operatorÓÒÓI,XYÀÁÇQ±ìêÕÖ1ÝÁK%öÔ¼tuUI¢£XOK¼aNJKÕÞ
ÒÓ+tu5*æTú+¤71

³ùþ¦

³ùþ¦N]( ¡ M+"#UIÁ^K`SELECT`åæ+AòßùUóÙú`INSERT`I`UPDATE`U+
Öß³IENéåæU+´°õE1úwnÅ(%Hùùþ¦ç#%Hùè+©_I%H³ùþ¦+©_a
ÔyN+ú%H ò¯ 1³ùþ¦ný^N+ú ò¯ùþ¦ çIE¢Êj+ú
ùþ¦ è1ùþ¦ÅfÐÑ\]8.ó·¸ó®DòðóØÙ4 3�Äù8³1

%H³ùþ¦#5ßÜ%r

¥ %Hê¯Ihx³

¥ %Hß±]

¥ K%Hñ.-.ëI¨ÎÅëU+%HÙå~.±]

¥ %H5òùþ¦

¥ %HK¿1ùþ¦
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¥ %HØÙíO]

¥ %Hñ.O]

¥ %HÜ®ùþ¦

¥ %HàÓñ.O]

¥ %Hçéöõ

¥ %HB¨ë|ùþ¦

¥ %Hò¯T¢£

¥ %H.ãîïD

¥ %HTîïD

¥ Ç%HK±ìêç]{ÄãTùþ¦YÑ¤6µãÿèU+³ùþ¦

KõHßùÜÇI'a%ö©îXYNÄçú%Hùþ¦I,#&úÝüñbc%ÈÅfë|1õöÀê)
a%Hñ.IØÙí+Å.VWK Ø 9 ` U+D´ÙåÕo1%HÁT#`IS NULL`Të1

õúYZK Ø 4.1.2 Û UöåÁê¯15>+úÛíöå`5+¿@1

ß±]

%HßXYY5>+í¦N±]r

correlation.columnname

correlation
#%HùçaXOY%Hà¦ñ"-è+ñxIIE#K`FROM`TëUú%Hù-.+Åñ1^_ßñK
V;°±ñ\]+ùUR#$%+I?fñ+òÄÝ]+ëÖXYNÛ=çÇÞ Ø 7 ` è1

Ùå~.

%HÙå~.±]N]{zü%H¯SQLÅëÇ�F1+³1~.N](SQLñ.-.ò¨Î¢£U1}ö
º»¼0'ÌÍë¢(SQLåæxí,{z-./³IKõ¡tuU~.N]{±]Wö­Ç./³1%H
~.±]+í¦#r

$number

Á^I�o%Hñ.`dept`+-.r

CREATE FUNCTION dept(text) RETURNS dept

Ê   AS $$ SELECT * FROM dept WHERE name = $1 $$
Ê   LANGUAGE SQL;

õ3 $1 ±]ñ.NO]ÔØ%Hñ.~.+³1

5ò

^_%Hùþ¦ÉRw%H.ãçé+³IWHXY8ªGu.ã³+%H²-4°r

expression[subscript]

IE8ªGxHüó4°ç%HÒ.ãVÖÓèr
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expression[lower_subscript:upper_subscript]

çõ3I:ìê [ ]  ùüðx>ï·è1b%H S|  §¯#%Hùþ¦I&LF¹X¬Rs¾U+ê.³1

ÀêI.ã Jmh
îïNQ*ìêI,#V6NQ5ò+ùþ¦Ç#%Hß±]IÙå~.ÔIìêXYNÛ=1'aIV 
3.ã#xÐÔIxH5òXYN½¾â{1Á^r

mytable.arraycolumn[4]

mytable.two_d_column[17][34]

$1[10:42]
(arrayfunction(a,b))[42]

s6%HÁTU+±ìê#îÈ+1fÞ Ø 8.15 Û 1

K¿1

^_%Hùþ¦ÉR%HãDçéçTçéè+³IWHXY8ªuT+z-K:

expression.fieldname

ÀêT Jmh
îïNQ*ìêI,#Vuùþ¦#{4%Hù±]IÙå~.¿1ÔI±ìêXYNÛ=1Á^r

mytable.mycolumn

$1.somecolumn
(rowfunction(a,b)).col3

çnýI%HN"-+ß±]þµ*Ç#K¿1Åf+%¡²Áè1%¡¤6+²Á#4%HãDçé+ù
ßU8ª%HKr

(compositecol).somefield
(mytable.compositecol).somefield

õ3È6±ìê{éü compositecol  #%HßñQÝ#%HùñIKØú¡tuU|#éü mytable
#%HùñQÝ#%Hà¦ñ1

ÊXYÀÁd« .*  {:ó%HãD³+ñaKr

(compositecol).*

õ¡Õf+Túy/*5híaÝ*IfÞ Ø 8.16.5 Û 1

ØÙíO]

²(%|ØÙíO]Iav¡XO+Åfr

expression  operator  expression çú4UÖØÙíè
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operator  expression ç%4;ÖØÙíè

ðU operator  Õêüñ Ø 4.1.3 Û
+Åfë|IIE#?îG`AND`ó`OR`ò`NOT`Ü%IIE#%H^5í¦+ª"-ØÙíñr

OPERATOR(schema.operatorname)

êH²-ØÙíáKYÑ&ú#%4+'#ú4+ªÖ(¯gäI]»-.+WöØÙí1 Ø 9 `
ãäwÜdØÙí1

ñ.O]

%Hñ.O]+Åf#%Hñ.+ñ+çXOª"(%Hà¦ñè6>â*ºz(±ìêU+~.ßùr

function_name ([expression [, expression ... ]] )

Á^I5>íù8 2 +K:yr

sqrt(2)

VK%H}ö]»Ý|bðó]»+./0U*G¢£ÔIK4«ñ.O]Ô¾ü` Ø 10.3 Û
U+2ºÔô»¼1

Üdñ.+ßùK Ø 9 `  U1ðóñ.XY¯]»ÇQ1

~.XYa¿1¨N5Qñ+1fÞ Ø 4.3 Û 1

«ï

%H|]Ë%ãDçé~.+ñ.XYNa¿1¨+úK¿1ÅfIVWÃÁ{K¿1XYN«Ýñ
.+õû1^Ç#jIÕê`col(table)`ò`table.col`#XYùõ+1õ¡Tú#¬ SQL
ò/+,#KIvorySQLUNF1Inú&ÐÑñ.+\]{à>Òù8KÓ1

Ü®ùþ¦

%H Ü®ùþ¦
ùüK¯%H¢£¿1+T*¾]%HÜ®ñ.1%HÜ®ñ.LxHy¬ãåR%HË%yG³IÁ^²
y¬+óòIK21%HÜ®ùþ¦+Åf#5ßÜ%r

aggregate_name (expression [ , ... ] [ order_by_clause ] ) [ FILTER ( WHERE

filter_clause ) ]
aggregate_name (ALL expression [ , ... ] [ order_by_clause ] ) [ FILTER ( WHERE

filter_clause ) ]
aggregate_name (DISTINCT expression [ , ... ] [ order_by_clause ] ) [ FILTER ( WHERE

filter_clause ) ]

aggregate_name ( * ) [ FILTER ( WHERE filter_clause ) ]
aggregate_name ( [ expression [ , ... ] ] ) WITHIN GROUP ( order_by_clause ) [ FILTER
( WHERE filter_clause ) ]

õ3 aggregate_name #%HÜ;-.+Ü®çXOSa%Hà¦ñ"-èIVW expression
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#bï§¯Ýí7Ü®ùþ¦+³ùþ¦I%HàÓñ.O]1X¿+ order_by_clause  ò filter_clause
ãä^51

Ø%¡í¦+Ü®ùþ¦úb%Hy¬TO]%|Ü®1Øú¡í¦òØ%¡ü*Inú ALL
#/0¿@1ØÙ¡í¦úy¬TUùþ¦+b%HXnÄ³çIE²(xHùþ¦#³+XnÄ®DèO
]%|Ü®1ØF¡í¦úb%Hy¬TO]%|Ü®Inú¼a²-+y¬³Nz-I&ÀêÇ²(
count( )  wVj3£V_FÁGù¼hÂVó *£wV  Ü®ñ.Iðãä^51

³�ÄÜ®ñ.Û=Çy¬IõMðU%HIxHùþ¦ÉRÇ³+TLNÀÁ1õ¬ÇajkI²(ña
ÜdÜ®R#õM1

Á^I count(*)  ÉRy¬T+ã.1 count(f1)  ÉRy¬TU f1  ú¬Ç+.¯Inú count Û=Ç³1Q
count(distinct f1)  ÉR f1  +¬ÇXnÄ³+.¯1

%È¨IøíÜ®ñ.+y¬T#ëB¨+1K{xtuUõ¼a?gIÁ^Ýà¾[RèHM+y¬I
min ã#óæü*+©_1,#I}öÜ®ñ.çÁ^ array_agg ò string_agg
èÎ/y¬T+B¨óæ©_1V\]õçÜ®ÔIX¿+ order_by_clause
XYN]{z-¦6+§¨1 order_by_clause  û¢£ÿÅ+ ORDER BY Tëç^ Ø 7.5 Û
ñäè)aü*+ÅfIõ¬&+ùþ¦ã#{aùþ¦VWÝO#yGßñ+I4ê1Á^r

SELECT array_agg(a ORDER BY b DESC) FROM table;

Kòâx~.Ü®ñ.ÔI«ï ORDER BY GËKñaÜ®~.Ü61Á^I6õM«r

SELECT string_agg(a, ',' ORDER BY a) FROM table;

QÝOõM«r

SELECT string_agg(a ORDER BY a, ',') FROM table;  -- 5½¾

6EKÅf*#Df+I,#&ùü]vH`ORDER
BY`î{O]%HË%~.Ü®ñ.çØúH#Û]+Inú&#%Hê¯è1

^_K order_by_clause  ÜÇz-w DISTINCT IWHña+ ORDER BY
ùþ¦îïù%Ü®+êë~.1^Ç#jIÊÝOK DISTINCT ßù¼aíì+ùþ¦*B¨1

«ï

K%HÜ®ñ.Uz- DISTINCT YÑ ORDER BY
+Oû#%¡IvorySQLáâ1?ÉRA;úó+ãäI^_%ÈA+òäùMÜ®U
B¨#X¿+IK6ú&B¨y¬TÔXYKuÜ®+êë~. ßùUpå ORDER BY
1a%HÜ®ñ.+T®iL a¨®Ü®  I& 6ó %H
order_by_clause IÀê#núuÜ®+ù8Ç²ðy¬T+²-§¨aï.1a¨®Ü®+Ã
éÁTíìBñòèÄÙù81?É*h+s6%¡ÅfI²( %Ha¨®Ü®I order_by_clause
N«K WITHIN GROUP (É)  U1 order_by_clause  U+ùþ¦
íCòÀÜ®~.%M²b%Hy¬Tù8%|I?ÉbH order_by_clause  +6óB¨V
WøíuÜ®ñ.Ùúy¬~.çõò¬ WITHIN GROUP order_by_clause  +tuÝ*IKðUùþ
¦+©_ÝíNÙúÜ®ñ.+~.è1^_aK WITHIN GROUP Ü;+~.ùþ¦Iíc&ú+ ú
Â¾~.  YàûßK order_by_clause  U+ Ü®~.  ünÄ1ûòÀÜ®~.Ý*IÚ²
b|Ü®O]Çíù8%|Â¾~.IQÝ#úb%Hy¬T ù8%|1õïð·ÇaWö7¯N
GROUP BY ÄãÔI&úôOí7õö7¯1õH"¹*M´](ymÝK
%HÜ®ùþ¦Ü�+Â¾~.1Â¾~.ÀêN](èÄ.
Üç+¥¦I&úÇaÙúb|Ü®ù8]%|+Ë%³ôaï
.1Â¾~.ßùXYúÇIKõ¡tu5I«Ý ()  QÝ# (*) çþµ*
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IvorySQL¾ªv¡½«I,#ÇaØ%¡íD SQL ò/è1

a¨®Ü®+O]ÁTr

SELECT percentile_cont(0.5) WITHIN GROUP (ORDER BY income) FROM households;

Êpercentile_cont

-----------------
Ê          50489

õí4ù households + income ßÉRØ 50 HèÄÙIEUÙ+³1
õ3`0.5`#%HÂ¾~.I²(èÄÙ�Ä#%H KÝ*TÜç7¶+³+tu&¼aï.1

^_z-w FILTER IWHÇa² filter_clause
ù8ú`+y¬TíNøíuÜ®ñ.IðóTíNÀÁ1Á^r

SELECT

Ê   count(*) AS unfiltered,

Ê   count(*) FILTER (WHERE i < 5) AS filtered

FROM generate_series(1,10) AS s(i);

Êunfiltered | filtered

------------+----------

Ê        10 |        4
(1 row)

¨-.+Ü®ñ.K Ø 9.21 Û  Uãä1ðóÜ®ñ.XY¯]»ÇQ1

%HÜ®ùþ¦ÇOGËK SELECT åæ+©_ßùI# HAVING TëU1KðóTëç^ WHERE
èU_ó\]&InúWöTë+ù8K·¸*#KÜ®+©_NíÝÜ;1

V%HÜ®ùþ¦GËK%HT¢£UçÞ Ø 4.2.11 Û  ò Ø 9.23
Û èIÜ®ÀêKuT¢£+T*Nù81,#^_uÜ®+~.çYÑ
filter_clause I^_aèÇí7Ç«7¯|íóæ%H&êruÜ®|Ä(sU+WHÇ«IVWíKWH
¢£+T*Nù81uÜ®ùþ¦4êë*|#²ðñGË(+T¢£+%¡Ç«±]IVWKWHT¢£
+bï%|ù8URÙú%Hê¯1ÇGËK©_ßùI HAVING Të+"¹´](uÜ®ñÄ+¢£«|1

àÓñ.O]

%H*àÓñ.O]*ùüK%H¢£¿1+T+}H�Ä*¾]%HÜ®ç+ñ.1ò¬àÓÜ®ñ.O]
Ý*IõÝíNÊ9úLN¿1+TÄãú%HË%+yGT Ñ
K¢£yGUb%HTÝqÍë¢1ÝÁIàÓñ.O¬y/àÓñ.O]+Äã^kç PARTITION BY
ßùèìyÄ(V;TñKÄãU+ñaT1%HàÓñ.O]+Åf#5ßÜ%r

function_name ([expression [, expression ... ]]) [ FILTER ( WHERE filter_clause ) ]

OVER window_name
function_name ([expression [, expression ... ]]) [ FILTER ( WHERE filter_clause ) ]

OVER ( window_definition )

function_name ( * ) [ FILTER ( WHERE filter_clause ) ] OVER window_name
function_name ( * ) [ FILTER ( WHERE filter_clause ) ] OVER ( window_definition )

ðU window_definition  +Åf#
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[ existing_window_name ]

[ PARTITION BY expression [, ...] ]
[ ORDER BY expression [ ASC | DESC | USING operator ] [ NULLS { FIRST | LAST } ] [,

...] ]
[ frame_clause ]

X¿+ frame_clause #5ßÜ%

{ RANGE | ROWS | GROUPS } frame_start [ frame_exclusion ]
{ RANGE | ROWS | GROUPS } BETWEEN frame_start AND frame_end [ frame_exclusion ]

ðU frame_start  ò frame_end XY#5>í¦U+%¡

UNBOUNDED PRECEDING

offset PRECEDING

CURRENT ROW

offset FOLLOWING
UNBOUNDED FOLLOWING

Q frame_exclusion  XY#5ßÜ%

EXCLUDE CURRENT ROW

EXCLUDE GROUP

EXCLUDE TIES
EXCLUDE NO OTHERS

õ3I expression  ùübc§¯Ý7aàÓñ.O]+³ùþ¦1

window_name #²-.K¢£+ WINDOW TëU+%HåñàÓ^k+±]1'XY\]K WINDOW
TëU-.åñàÓ+ü*ÅfK±ìêÜí-%Hèê+ window_definition IfÞ SELECT
~�=1³ÉzG+#I OVER wname VÝdû¨fÒ( OVER (wname É
) I6Eùüv¹Vu¤àÓ-.IVWKN±]àÓ^kíì%H¾TëÔíNé\1

PARTITION BY ¿@L¢£+TÄãÝú Än IàÓñ.íë¢¨òâ&ú1 PARTITION BY
ÚÙâ{çº(%H¢£ÿÅ+ GROUP BY
TëIÝÁ&+ùþ¦ã#Ç#ùþ¦VWÝO#yGß+ñ+I4ê1^_¼a PARTITION
BYIu¢£óæ+ñaTNVÙ%HË%Än{òâ1 ORDER BY
¿@Ö-NàÓñ.òâ+%HÄnU+T+§¨1&ÚÙâ{çº(%H¢£ÿÅ+ ORDER BY
TëI,#*MÝO\]yGß+ñ+I4ê1^_¼a ORDER BYITLNYëz-+§¨Nòâ1

frame_clause z-îÝ àÓ¾
+T®DI&#V;Än+%HT®IàÓñ.LÙ]Ku¾QÝ#êHÄn1¾U+T®DíP·ê%T
#V;TQ7¶1K RANGEó ROWS IE GROUPS à¦UXYz-¾IKb%¡tu5I¾+ôöR#4
frame_start  R frame_end1^_ frame_end N<=I|3¸/0ú CURRENT ROW1

UNBOUNDED PRECEDING +%H frame_start  ùüu¾23(Än+Ø%TIçº¨ UNBOUNDED FOLLOWING
+%H frame_end ùüu¾©9(Än+s6%T1

K RANGE I GROUPS à¦UI CURRENT ROW +%H frame_start  ùü¾23(V;T+Ø%H Kÿ
TçNàÓ+ ORDER BY TëB¨úûV;Tf~+TèIQ CURRENT ROW +%H frame_end
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ùü¾©9(V;T+s6%HKÿT1K ROWS à¦UI CURRENT ROW ÇùüV;T1

K offset  PRECEDING YÑ offset  FOLLOWING ¾¿@UI offset
îï#%HÝí7bc7¯óÜ®ñ.IEàÓñ.+ùþ¦1 offset  +7.ªÖ(¾à¦r

¥ K ROWS à¦UI offset
îïÉR%H¬Çó¬ì+ê.IVWu¿@ùü¾23(V;TÜ;IEÜ6z-.¯+T1

¥ K GROUPS à¦UI offset
^îïÉR%H¬Çó¬ì+ê.IVWu¿@ùü¾23(V;T+KÿãÜ;IEÜ6z-.¯+*
Kÿã*Iõ3Kÿã#K ORDER BY §¨Uf~+T®Dç6\] GROUPS
à¦IKàÓ-.UÇîïa%H ORDER BY Tëè1

¥ K RANGE à¦UIõö¿@6ó ORDER BY Tëh¥z-%ß1 offset
z-V;TUW%ß+³û&Ku¾U;>I6>+TU+ß³+s³S³1 offset
ùþ¦+./çéíP·B¨ß+./çéQ7¶1²(.x+B¨ßI&Àê#ûB¨ßü*+çé
I,²(pqÔçB¨ß&#%H interval 1Á^I^_B¨ß#çé date IE
timestampIõúXY« RANGE BETWEEN '1 day' PRECEDING AND '10 days' FOLLOWING1 offset
Ýª6ó#¬ÇW¬ìIÝÁÒ¬ìÓ+7.ªÖ(&+./çé1

Kbc%¡tu5IR¾3¸+æçRª"(RÄn3¸+æçIný²(çÄn3¸ÉZU+T{jI¾
XOíí7ÉZå+T1

«ïK ROWS YÑ GROUPS à¦UI 0 PRECEDING ò 0 FOLLOWING û CURRENT ROW f~1ÀêK RANGE
à¦UIõH©å^Ý¢çÇ6a%¡D´+óû./çéü?+Ò"Ó+7.è1

frame_exclusion
¿@ÐÑV;Thö+TNBõK¾ÜÇIeày/¾+23ò©9¿@¾uc&úíìK¾U1 EXCLUDE
CURRENT ROW ícV;TBõK¾ÜÇ1 EXCLUDE GROUP
ícV;TYÑ&K§¨*+KÿTRBõK¾ÜÇ1 EXCLUDE TIES
cV;T+bcKÿTR4¾UBõI,ÝBõV;Tm¯1 EXCLUDE NO OTHERS
Ç#k°¨z-ÝBõV;TIðKÿT+õ¡/0Tú1

/0+¾¿@# RANGE UNBOUNDED PRECEDINGI&ò RANGE BETWEEN UNBOUNDED PRECEDING AND CURRENT ROW
ü*1^_\] ORDER BYIõícu¾øåú4Än23%ÂRV;T+s6%H ORDER BY
KÿT+ñaT1^_Ý\] ORDER
BYIÇïð·ÄnUña+TRNíìKàÓ¾UInúñaTRÝúwV;T+KÿT1

"¹# frame_start  ÝO# UNBOUNDED FOLLOWING ó frame_end ÝO# UNBOUNDED PRECEDINGIVWK*ä
frame_start  ò frame_end ¿@+ßùU frame_end ¿1ÝOH( frame_start  ¿1GË Ñ Á^ÝÐÑ
RANGE BETWEEN CURRENT ROW AND offset  PRECEDINGI,ÐÑ ROWS BETWEEN 7 PRECEDING AND 8 PRECEDING
I©ª&Ýí¿1bcT1

^_z-w FILTER IWHÇa² filter_clause
ù8ú`+y¬TíNøíuàÓñ.IðóTíNÀÁ1Ça#Ü®+àÓñ.ô¾ª FILTER 1

Üd+àÓñ.K ù 9.60
Uka1]»XYQ¬ðóàÓñ.1ýÇIbcÜd+IE]»-.+À]Ü®IEäùMÜ®RXYN
]ÙàÓñ.ça¨®òc¦®Ü®V;ÝON]ÙàÓñ.è1

\] *  +ÅfN]{c~.Zå+Ü®ñ.VÙàÓñ.O]IÁ^ count(*) OVER (PARTITION BY x
ORDER BY y)1³êç *èÀêÝN](àÓü?+ñ.1àÓü?+ñ.ÝÐÑKñ.~.ßùU]
DISTINCT I ORDER BY1

ÇaK SELECT ßùò¢£+ ORDER BY TëUôÐÑàÓñ.O]1

{x?(àÓñ.+|}XYK Ø 3.5 Û ó Ø 9.22 Û  YÑ Ø 7.2.5 Û  UéR1

çéöõ

%Hçéïéz-4%¡./çéRÇ%¡./çé+öõ1IvorySQL¾ªv¡fÒ+çéïéÅfr
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CAST ( expression AS type )
expression::type

CAST Åfü4 SQLIQ] ::  +Åf#IvorySQL+*+]f1

V%HïéN¾]R%¡ë½çé+³ùþ¦*ÔI&ùü%¡ATÔçéöõ1ÇaYZ-.w%¡D´
+çéöõØÙÔIuïéôíÝN1«ïõòê¯+ïéç^ Ø 4.1.2.7 Û
Uñüè\]Ý*1¾](%HëuE,hx+ïéùü%¡çéR%Hhxê¯³+w30³IVWný
&L²bïçéRÝNç^_u,hx+Ü-²(u./çé+y¬Åf#X¾ª+è1

^_%H³ùþ¦îïóæ+çé¼aù.çÁ^V&Nz¯í%HùßèIÀêXY<=é¦çéïéI
Kõ¡tu5gäí§9¾]%Hçéïé1,#IÇa²KgäAxUNòÕúÒOK to apply
implicitlyÓ+ïéôí×T§9ïé1ðóïéîï\]é¦ïéÅfO]1õ¡"¹#úwÔóG=ï¿
+öõNÛ^Û}¨¾]1

'XY]Cñ.+Åf{z-%|çéïér

typename ( expression )

ÝÁIõÇ²Wöñx^Ùúñ.ñX]+çéa~1Á^I double precision
ÝOYõ¡:¦\]I,#f~+ float8  XY1'aI^_ñ+ interval ó time  ò timestamp
N]û±ê±]IWH¯(ÅfÏÐ+ nI&úÇOYõ¡õû\]1nýIñ.õû+ïéÅf+\]
í(ùÝ%ùMVW¾u¹XONÅZ1

«ï

ñ.õû+Åfmþ*Ç#%|ñ.O]1Vv¡ò/ïéÅfÜ%N]{L%|ATÔöõÔI&
LKÜ�O]%HY«ï+ñ.{×Tuöõ1jQàÜIõööõñ.)aò&ú+yGçéü*
+ñxIVWnýÒñ.õû+ÅfÓÛ¬#²ª«öõñ.+%|Â¾O]1éªI%HXÆç+
¾]Ý¾VÎÏ(&1fÞ CREATE CAST1

B¨ë|ùþ¦

COLLATE Tëí¤6%Hùþ¦+B¨ë|1&NkQR&´]+ùþ¦r

expr COLLATE collation

õ3 collation  XO#%Hªà¦"-+òôí1 COLLATE
TëÉØÙíäÉ{µIÈ6ÔXY\]±ìê1

^_¼aé¦z-B¨ë|I./0gäí4ùþ¦ñ*Ñ+ßUÉR%HB¨ë|I^_uùþ¦¼a*
ÑßI|í/0|]./0+/0B¨ë|1

COLLATE Të+v¡êÞ\]#¤6 ORDER BY TëU+B¨§¨IÁ^r

SELECT a, b, c FROM tbl WHERE ... ORDER BY a COLLATE "C";

YÑ¤6)anK]^©_+ñ.IØÙíO]+B¨ë|IÁ^r

SELECT * FROM tbl WHERE a > 'foo' COLLATE "C";
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«ïK6%¡tuUI COLLATE TëN5QRõú¾¿­®+ØÙí+%Hy¬~.*1 COLLATE
TëN5QRuØÙíIñ.O]+êH~.*Û?µ6InúNØÙíIñ.¾]+B¨ë|#�oña
~.É{+IVW%Hé¦+ COLLATE TëL¤6ñaðó~.+B¨ë|çÝÁI5Q¬ù% COLLATE
TëRx(%H~.#%¡ÒÓ1fÞ Ø 24.2 Û è1nýIõííGò;%HÁTü*+©_r

SELECT * FROM tbl WHERE a COLLATE "C" > 'foo';

,#õ#%HÒÓr

SELECT * FROM tbl WHERE (a > 'foo') COLLATE "C";

nú&ÿHc%HB¨ë|¾]R > ØÙí+©_IQ&+./çé#¬XB¨./çé boolean1

ò¯T¢£

%Hò¯T¢£#%¡±ìêÜ+òÀ SELECT ¢£I&e¥ÈÔ%T%ßç?(d«¢£XÞ Ø 7
` è1`SELECT`¢£N×TVWuË%ÈÔ³N\]Khö+³ùþ¦U1L%HÈÔõÁ%TI%ß+
¢£Ùú%Hò¯T¢£\]#%¡ÒÓç,#^_K%|²-×TqçuT¢£¼aÈÔT|Ý#ÒÓI
uò¯©_NVLúÇè1uT¢£XY4hö+¢£U±]7¯Iõö7¯KuT¢£+bc%|ù8U
RLÙúê¯1²(ðó*ÑT¢£+ùþ¦'XÞ Ø 9.23 Û 1

Á^I5ßÅëíñébHÀUs³+st=Ór

SELECT name, (SELECT max(pop) FROM cities WHERE cities.state = states.name)
Ê   FROM states;

.ãîïD

%H.ãîïD#%HOîd%H.ã³VWL³](&+Ý>4°+ùþ¦1%HjË+.ãîïD¯?
îG ARRAYó%Hx:ìê [  ó%H](.ã4°³+ùþ¦ßùç]ûêÄÝèYÑs6+%H¸:ìê ]
ãÝ1Á^r

SELECT ARRAY[1,2,3+4];

Ê array

---------

Ê{1,2,7}
(1 row)

/0tu5I.ã4°çé#Ý>ùþ¦+»øçéI\]ò UNION I CASE ©îçÞ Ø 10.5
Û èü*+ë|Ö-1ÊXYÀÁé¦L.ãîïDïéú¦6+çé{¤6IÁ^r

SELECT ARRAY[1,2,22.7]::integer[];

Ê array

----------

Ê{1,2,23}
(1 row)

õòcb%Hùþ¦Ëë¨ïéú.ã4°çé+~_ü*1?(ïé+{x|}:Þ Ø 4.2.9 Û 1
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xÐ.ã³XYÀÁ}è.ãîïD{îd1KÜ«+îïDUI?îG ARRAY
XYNÛ=1Á^IõöÅëóæü*+©_r

SELECT ARRAY[ARRAY[1,2], ARRAY[3,4]];

Ê    array

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

Ê{{1,2},{3,4}}

(1 row)

SELECT ARRAY[[1,2],[3,4]];

Ê    array

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

Ê{{1,2},{3,4}}
(1 row)

núxÐ.ãîï#Áí+Iò(*%«|+Ü«îïDîïóæü*ÐÍ+T.ã1bcN¾](Ç«
ARRAY îïD+ïéí§9%2Rña+Ü«îïD1

xÐ.ãîïD4°XY#bcÉR%Hh°¡ç.ã+bc¥¦IQÝ{{#%HT- ARRAY ©î1Á^r

CREATE TABLE arr(f1 int[], f2 int[]);

INSERT INTO arr VALUES (ARRAY[[1,2],[3,4]], ARRAY[[5,6],[7,8]]);

SELECT ARRAY[f1, f2, '{{9,10},{11,12}}'::int[]] FROM arr;

Ê                    array

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

Ê{{{1,2},{3,4}},{{5,6},{7,8}},{{9,10},{11,12}}}
(1 row)

ÊXYîï%HÇ.ãI,#núÛfÉR%HÛçé+.ãIÊîïé¦¨cÊ+Ç.ãïéÝ¦6+ç
é1Á^r

SELECT ARRAY[]::integer[];

Êarray

-------

Ê{}
(1 row)

^XY4%HT¢£+©_îd%H.ã1Kõ¡í¦UI.ãîïDN«ú?îG ARRAY
6â·%HQw±ìêçÝ#:ìêè+T¢£1Á^r

SELECT ARRAY(SELECT oid FROM pg_proc WHERE proname LIKE 'bytea%');

Ê                             array
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------------------------------------------------------------------

Ê{2011,1954,1948,1952,1951,1244,1950,2005,1949,1953,2006,31,2412}

(1 row)

SELECT ARRAY(SELECT ARRAY[i, i*2] FROM generate_series(1,5) AS a(i));

Ê             array

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

Ê{{1,2},{2,4},{3,6},{4,8},{5,10}}
(1 row)

T¢£îïÈÔ%HË%ß1^_T¢£+yGß#¬.ãçéI
©_+%Ð.ãLúuT¢£©_U+b%Ta%H4°I
VWa%HûT¢£+yGßù%+4°çé1^_T¢£+yGß
#%¡.ãçéI©_L#*çé+%H.ãI,#6C%HÐÍ1
Kõ¡tu5IuT¢£+ñaTîïóæ*MÐÍ+.ãIE|©_ ÇÝí#Áíí¦1

] ARRAY îd+%H.ã³+5òã#4%231{x?(.ã+|}I:Þ Ø 8.15 Û 1

TîïD

%HTîïD#O¬îd%HT³ç^+Ù%HãDçéèV]³ÙúðÝ>K+ùþ¦1%HTîïD¯
?îG
ROWó%Hx±ìêó](T+K³+"HIxHùþ¦ç]ûêÄÝèYÑs6+%H¸±ìêãÝ1Á^
r

SELECT ROW(1,2.5,'this is a test');

VKßùUaõÁ%Hùþ¦ÔI?îG ROW #X¿+1

%HTîïDXYíìÅf rowvalue .* I&LNáâúuT³+4°+%HßùIÇCK%Hì« SELECT
ßùçÞ Ø 8.16.5 Û èU\] .*  Ô*æ+mt%M1Á^I^_ù t  aß f1  ò f2 IWHõö#ü*+r

SELECT ROW(t.*, 42) FROM t;
SELECT ROW(t.f1, t.f2, 42) FROM t;

«ï

KPostgreSQL 8.2 Y;I .*  ÅfÝíKTîïDUNáâIõM« ROW(t.*, 42)
í÷d%HavHK+TIðØ%HK#Ç%HT³1Ö+TúÀê{a]1^_ÊÈ6}èT³+
CTúI«Ü«T³ÔÝ6] .* IÁ^ ROW(t, 42)1

/0tu5I¯%H ROW
ùþ¦÷d+³#%¡üñÕxçé1^_î6I&XYNïéú%¡åñ+ãDçé Ñ
IE#%Hù+TçéIIE#%¡] CREATE TYPE AS
÷d+ãDçé1úwÅZù.IXOÈ6%Hé¦ïé1Á^r

CREATE TABLE mytable(f1 int, f2 float, f3 text);

CREATE FUNCTION getf1(mytable) RETURNS int AS 'SELECT $1.f1' LANGUAGE SQL;
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-- 5efxa5Bí£Gr getf1() EN

SELECT getf1(ROW(1,2.5,'this is a test'));

Êgetf1

-------

Ê    1

(1 row)

CREATE TYPE myrowtype AS (f1 int, f2 text, f3 numeric);

CREATE FUNCTION getf1(myrowtype) RETURNS int AS 'SELECT $1.f1' LANGUAGE SQL;

-- ^NyÍefGrxaÌÍ¹f²Vzrj3&

SELECT getf1(ROW(1,2.5,'this is a test'));

ERROR:  function getf1(record) is not unique

SELECT getf1(ROW(1,2.5,'this is a test')::mytable);

Êgetf1

-------

Ê    1

(1 row)

SELECT getf1(CAST(ROW(11,'this is a test',2.5) AS myrowtype));

Êgetf1

-------

Ê   11
(1 row)

TîïDXYN]{îdáðK%HãDçéùßU+ãD³IIEN%~í%H¾ªãD~.+ñ.1'
aIXYÉZvHT³IIE] IS NULL I IS NOT NULL GH%HTIÁ^r

SELECT ROW(1,2.5,'this is a test') = ROW(1, 3, 'not the same');

SELECT ROW(table.*) IS NULL FROM table;  -- detect all-null rows

fÞ Ø 9.24 Û 1^ Ø 9.23 Û  Uñöå+ITîïD^XYN]{ûT¢£ü½¾1

ùþ¦ù8ë|

Tùþ¦+ù8§¨¼aN-.1²Å¨I%HØÙíIñ.+y¬Ýî?É4xÊ¸Iðóbcp-§¨
¥Tù81

ýÇI^_%Hùþ¦+©_XYÀÁÇù8ð%�Ä{Ö-IWHðóTùþ¦XOèºÝÈ6Nù81
Á^I^_õú«r
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SELECT true OR somefunc();

WH somefunc() LçXOèèºÝNO]1^_õú«Ý5>õM^#%Mr

SELECT somefunc() OR true;

«ïõò%ö4áÅàU9ÂØÙí4xÊ¸+ÒÑ¬ÓÝ*1

nýIKvsùþ¦U\]Sa¶Ù]+ñ.#ÝkÁ+1K WHERE ò HAVING
TëUÎÏ¶Ù]Iù8§¨ÃðèúInúKd¢%H×Tù/ÔõöTëíNÄÅ¨¤Öòâ1õöT
ëU9Âùþ¦ç AND / OR / NOT +ãDèXOíY9Â4.-ÆñÐÑ+bc:¦N¤ã1

Vaî6É¹ù8§¨ÔIXY\]%H CASE ©îçÞ Ø 9.18 Û è1Á^IK%H WHERE
TëU\]5>+:fÿHÅZõ"#ÝXë+r

SELECT ... WHERE x > 0 AND y/x > 1.5;

,#õ#2º+r

SELECT ... WHERE CASE WHEN x > 0 THEN y/x > 1.5 ELSE false END;

%HYõ¡õû\]+ CASE
©îL\Éµ¶ÿH}hInýÇaî6ÔôõMLçKõH²Å+ÁTUIs¥ÀÁ« y > 1.5*x
{ÔÅõHyzè1

ÝÁI CASE Ý#õçyz+.zÇ1*ääå+%H"¹#I &Ûfqóê¯Tùþ¦+FHù81^ Ø
38.7 Û UñäIV¢£Në/QÝ#N×TÔINòÕÝ IMMUTABLE +ñ.òØÙíXYNù81ný

SELECT CASE WHEN x > 0 THEN x ELSE 1/0 END FROM tab;

{XOí(ù%|õ"}hInúë/DÿHj¶ê¯Tùþ¦1eà# ùU+b%TRa x >
0çõMATÔ¡ÜÝí¥¬R ELSE ÄÌè^#õM1

©ªõH²Å+ÁTXO@â{ÈÉI¼aké*Ñê¯+tuXOí*æ
Kñ.Ü×T+¢£UInúnúñ.~.+³òm¨7¯XYÙúê¯
Nã¬R¢£U](ë/A+1Á^IKPL/pgSQLñ. UI\]%H IF  -THEN -ELSE Åë{
qÑ%¡aõú+ù8Éc&}K%H CASE ùþ¦U62ºÉx1

Ç%H*çé+"¹#I%H CASE Ûfqóðñí7+Ü®ùþ¦ +ù8InúK�o SELECT ßùI
HAVING TëU+ ðóùþ¦Ü;Iíãù8Ü®ùþ¦1Á^I5>+¢£í(ù%Hõ"ÒÓI
©ª@â{¥CYZõ¡tuQYwqÑr

SELECT CASE WHEN min(employees) > 0

Ê           THEN avg(expenses / employees)

Ê      END
Ê   FROM departments;

min()  ò avg()  Ü®íKñay¬T*VT¨ù8I ný^_bcTa employees f("IKa$íGH
min()  +©_Ü;IÇí*æõ"ÒÓ1ªQ4Ü+#IXY\] %H WHERE I FILTER
Të{¶ãqóayz+y¬TRþ%HÜ®ñ.1
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O]ñ.

IvorySQLÐÑSaåñ~.+ñ.N\] Ùå  I åñ
ÕêfO]1åñÕêf²(a³¯~.+ñ.²Åa]Inú&é~.òþµ~.Üç+?f{kéòX
ë1KÙåÕêfUId«%Hñ.O]ÔIð~.³6?É&úKñ.^kUN-.+§¨d«1Kåñ
ÕêfUI~.y/ñ+ù%ñ.~.IVWXYYbc§¨d«1²(b%¡ÕfI'6�oñ.~.ç
é+~_IõöK Ø 10.3 Û  aka1

Kbï%¡ÕêfUIKñ.^kUíGw/0³+~.ymÝÈ6KO]U«G1,#õKåñÕêfU
²Åa]Inúbc~.+ãDRXYNÛ=1QKÙåÕêfU~.ÇO4¸<xÛ=1

IvorySQL^ÌÍ XD
ÕêfI&ãDwÙåòåñÕêf1Kõ¡tuUIÙå~.N¶ã«GVWåñ~.GËKð61

5ßÁTLâüñaÙ¡Õêf+]fr

CREATE FUNCTION concat_lower_or_upper(a text, b text, uppercase boolean DEFAULT false)

RETURNS text

AS

$$

ÊSELECT CASE

Ê       WHEN $3 THEN UPPER($1 || ' ' || $2)

Ê       ELSE LOWER($1 || ' ' || $2)

Ê       END;

$$
LANGUAGE SQL IMMUTABLE STRICT;

ñ. concat_lower_or_upper avHÉ¹~.I a ò b1ýÇIa%HX¿+~. uppercaseIð/0³ú
false 1 a ò b y¬LN,¾IVWy/ uppercase
~.NÉ¹ú³«Iú«í¦1õHñ.+`aÚÛ²õ3VÝ¤6çfÞ Ø 38 ` è1

\]ÙåÕê

KIvorySQLUIÙåÕêf#íñ.%~~.+%ä$¹1%HÁTr

SELECT concat_lower_or_upper('Hello', 'World', true);

Êconcat_lower_or_upper

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

ÊHELLO WORLD
(1 row)

ña~.N?É§¨z-1©_#³«í¦Inú uppercase Nz-ú true 1Ç%HÁTr

SELECT concat_lower_or_upper('Hello', 'World');

Êconcat_lower_or_upper

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

Êhello world
(1 row)
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õ3I uppercase ~.NÛ=Iný&¾[&+/0³
false IV(ùú«í¦+yG1KÙåÕêfUI~.XY?É4¸<xNÛ=VWnýQÉR/0³1

\]åñÕê

KåñÕêfUIb%H~.ñR] {  z-{c&û~.ùþ¦ÄÝ21Á^r

SELECT concat_lower_or_upper(a => 'Hello', b => 'World');

Êconcat_lower_or_upper

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

Êhello world
(1 row)

à|I~. uppercase NÛ=Iný&Nô¦¨øåú
false 1\]åñÕêf+%HµÖ#~.XY]bc§¨z-IÁ^r

SELECT concat_lower_or_upper(a => 'Hello', b => 'World', uppercase => true);

Êconcat_lower_or_upper

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

ÊHELLO WORLD

(1 row)

SELECT concat_lower_or_upper(a => 'Hello', uppercase => true, b => 'World');

Êconcat_lower_or_upper

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

ÊHELLO WORLD
(1 row)

úwû6,-MI'( ":=" +CÅfÝNÌÍr

SELECT concat_lower_or_upper(a := 'Hello', uppercase := true, b := 'World');

Êconcat_lower_or_upper

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

ÊHELLO WORLD
(1 row)

\]XDÕê

XDÕêfãDwÙåòåñÕêf1ÝÁIh^YZFRÁ+Iåñ~.ÝOõQÙå~.1Á^r

SELECT concat_lower_or_upper('Hello', 'World', uppercase => true);

Êconcat_lower_or_upper

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

ÊHELLO WORLD
(1 row)
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K*ä¢£UI~. a ò b NYÙåz-IQ uppercase
ÀÁñxz-1KõHÁTUIõÇÇQw%Öhi1K%H)a³¯S/0³~.+vsñ.UIåñ+
IXD+ÕêfXYÛ<³¯+d«VWãåGÒ+$í1

«ï

åñ+òXD+O]ÕêfV;ÝOKO]Ü®ñ.Ô\]ç,#VÜ®ñ.N]ÙàÓñ.Ô&ú
XYN\]è1

Oracle,-NO

%å~.

~.øå|]û æ PostgreSQL ü*+:f1
ña~.ñ+RÝnÄ³ú«1bH~.R|]Y5X¡çéÜ%+³r9Â³óxí,óê.óqÖ.I
ÊË (enum)1

ivorysql.compatible_mode (enum)

ý~.t¹./0:;D+Tú1 ^_&øåú`pg`Iùü&# æ23I:;DLÙú æ PG 231
^_&øåúÒoracleÓIWH¢£+yGògäTúêëí*æ7¶Inú&í{C Oracle1

Vøåú oracle  ÔIý~.íô¦¨L*Mñx+SchemaPQR search_path1 YàXY-Ù Oracle
,-²ï1

u~.XYÀÁ postgresql.conf  %åhEøåI²êH./0æ~1 IEXYÀÁº»¼\] set
åæKíi*¥Tøå1

nls_length_semantics (enum)

ý~.t¹^cy/äÍÅ.÷d CHAR ò VARCHAR2 ß1 /0øåú NONEIõÝíóæbc­®1 BYTE
XYøåúYxÛäÍÅ.áð./1 CHAR \]xíäÍÅ.1

òôr

¥ Compatibility Parameters

{¤ù

Åf

ALTER TABLE [ IF EXISTS ] [ ONLY ] name [ * ]

action;

action:

Ê   ADD ( add_coldef [, ... ] )

Ê   | MODIFY ( modify_coldef [, ... ] )

Ê   | DROP [ COLUMN ] ( column_name [, ... ] )

add_coldef:

Ê   cloumn_name data_type

modify_coldef:
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Ê   cloumn_name data_type alter_using

alter_using:
Ê   USING expression

~.

name ùñ.

cloumn_name ßñ.

data_type  ßçé.

expression  ³ùþ¦.

ADD keyword ÇQù+ß, XYÇQ%HßIxHß.

MODIFY keyword u¤ù+ß, XYu¤%HßIxHß.

DROP keyword <õù+ß, XY<õ%HßIxHß.

USING keyword u¤ß+³.

üÁ

ADD:

create table tb_test1(id int, flg char(10));

alter table tb_test1 add (name varchar);

alter table tb_test1 add (adress varchar, num int, flg1 char);

\d tb_test1

Ê                  Table "public.tb_test1"

ÊColumn |       Type        | Collation | Nullable | Default

--------+-------------------+-----------+----------+---------

Êid     | integer           |           |          |

Êflg    | character(10)     |           |          |

Êname   | character varying |           |          |

Êadress | character varying |           |          |

Ênum    | integer           |           |          |

Êflg1   | character(1)      |           |          |

MODIFY:

create table tb_test2(id int, flg char(10), num varchar);

insert into tb_test2 values('1', 2, '3');
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alter table tb_test2 modify(id char);

\d tb_test2

Ê                  Table "public.tb_test2"

ÊColumn |       Type        | Collation | Nullable | Default

--------+-------------------+-----------+----------+---------

Êid     | character(1)      |           |          |

Êflg    | character(10)     |           |          |

Ênum    | character varying |           |          |

DROP:
create table tb_test3(id int, flg1 char(10), flg2 char(11), flg3 char(12), flg4

char(13),

Ê                       flg5 char(14), flg6 char(15));

alter table tb_test3 drop column(id);

\d tb_test3

Ê                Table "public.tb_test3"

ÊColumn |     Type      | Collation | Nullable | Default

--------+---------------+-----------+----------+---------

Êflg1   | character(10) |           |          |

Êflg2   | character(11) |           |          |

Êflg3   | character(12) |           |          |

Êflg4   | character(13) |           |          |

Êflg5   | character(14) |           |          |
Êflg6   | character(15) |           |          |

<õù

Åf

[ WITH [ RECURSIVE ] with_query [, ...] ]

DELETE [ FROM ] [ ONLY ] table_name [ * ] [ [ AS ] alias ]

Ê   [ USING using_list ]

Ê   [ WHERE condition | WHERE CURRENT OF cursor_name ]
Ê   [ RETURNING * | output_expression [ [ AS ] output_name ] [, ...] ]

~.

table_name ùñ.

alias  ùÅñ.

using_list  %Hùùþ¦+ßùI&ÐÑKWHEREõEUGË {§ðóù+ß.
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condition  %HÈÔbooleançé³+ùþ¦.

cursor_name 6KWHERE CURRENT OFtuU\]+óò+ñ+.

output_expression  Kb%TN<õ6IíNDELETEù8VWÈÔ+ùþ¦.

output_name NÈÔß+ñ+.

\]

create table tb_test4(id int, flg char(10));

insert into tb_test4 values(1, '2'), (3, '4'), (5, '6');

delete from tb_test4 where id = 1;

delete tb_test4 where id = 3;

table tb_test4;

Êid |    flg

----+------------

Ê5  | 6
(1 row)

{Öù

Åf

[ WITH [ RECURSIVE ] with_query [, ...] ]

UPDATE [ ONLY ] table_name [ * ] [ [ AS ] alias ]

Ê   SET { [ table_name | alias ] column_name = { expression | DEFAULT }
| ( [ table_name | alias ] column_name [, ...] ) = [ ROW ]    ( { expression | DEFAULT

} [, ...] )

| ( [ table_name | alias ] column_name [, ...] ) = ( sub-SELECT )

Ê       } [, ...]

Ê   [ FROM from_list ]

Ê   [ WHERE condition | WHERE CURRENT OF cursor_name ]
Ê   [ RETURNING * | output_expression [ [ AS ] output_name ] [, ...] ]

~.

table_name ùñ.

alias  ùÅñ.

column_name ßñ.

expression  ³ùþ¦.
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sub-SELECT selectTë.

from_list  ùùþ¦.

condition  %HÈÔbooleançé³+ùþ¦.

cursor_name 6KWHERE CURRENT OFtuU\]+óò +ñ+.

output_expression  Kb%TN<õ6IíNDELETEù8VWÈÔ+ùþ¦.

output_name NÈÔß+ñ+.

üÁ

create table tb_test5(id int, flg char(10));

insert into tb_test5 values(1, '2'), (3, '4'), (5, '6');

update tb_test5 a set a.id = 33 where a.id = 3;

table tb_test5;

Id  |    flg

----+------------

Ê 1 | 2

Ê 5 | 6

Ê33 | 4
(3 rows)

GROUP BY

üÁ

set compatible_mode to oracle;

create table students(student_id varchar(20) primary key ,

student_name varchar(40),

student_pid int);

select student_id,student_name from students group by student_id;
ERROR:  column "students.student_name" must appear in the GROUP BY clause or be used
in an aggregate function

UNION

üÁ

select null union select null union select 1.2;

Ê?column?
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----------

Ê     1.2

(2 rows)

Minus Operator

Åf

select_statement MINUS [ ALL | DISTINCT ] select_statement;

~.

select_statement  bc¼aORDER BYóLIMITó FOR NO KEY UPDATEóFOR UPDATEó FOR SHAREòFOR
KEY SHARETë+ SELECTÅë.

ALL keyword í7¤vT©_.

DISTINCT keyword éü+çõ¤vT.

üÁ

select * from generate_series(1, 3) g(i) MINUS select * from generate_series(1, 3)

g(i) where i = 1;

Êi

---

Ê2

Ê3
(2 rows)

ö.xí

nä

\] q\' ö.²´xí1q\' ö.xíÀêK! [] {} () \<> òðóö.xíÜ6\], `^XY\] \,
^XY\]x=, .x, \=, +, -, *, \&, \$, \%, #, f, ÝÐÑ\]Çû1

üÁ

select q''' is goog '';

Ê ?column?

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

Ê' is goog
(1 row)

¨ß
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Åf

SELECT [ database {schema} | schema ] sequence {nextval | currval};

~.

sequence ¨ßñ.

üÁ

create sequence sq;

select sq.nextval;

Ênextval

-----------

Ê     1

(1 row)

select sq.currval;

Ênextval

-----------

Ê     1
(1 row)

,-Ôçòpqñ.

from_tz

A+

®ýÎZ5dä4Zä¶|°ìBÍÎZdä4Zä¶|2!­ÍÎä4ô0ä¶|BNULL2êQ
RNULL_

~.ãä

~. ãä

day ÝSÔn+Ôç@

tz z-+Ôn

ÁT

select from_tz('2021-11-08 09:12:39','Asia/Shanghai') from dual;

Ê             from_tz

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

Ê2021-11-08 09:12:39 Asia/Shanghai

(1 row)
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select from_tz('2021-11-08 09:12:39','SAST') from dual;

Ê        from_tz

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

Ê2021-11-08 09:12:39 SAST

select from_tz(NULL,'SAST') from dual;

Êfrom_tz

---------

(1 row)

select from_tz('2021-11-08 09:12:31',NULL) from dual;

Êfrom_tz

---------

(1 row)

systimestamp

A+

Ö×$Q34ó%&Zä¶|_

ÁT

select systimestamp();

Ê        systimestamp

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

Ê2021-12-02 14:38:59.879642+08

(1 row)

select systimestamp;

Ê     statement_timestamp

-------------------------------
Ê2021-12-02 14:39:33.262828+08

sys_extract_utc

A+

®ýÎZdä4Zä¶|°ìB5dä4ZUTCä¶_
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~.ãä

~. ãä

day È6ö¶SÔn+Ôç@

ÁT

select sys_extract_utc('2018-03-28 11:30:00.00 +09:00'::timestamptz) from dual;

Ê  sys_extract_utc

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

Ê2018-03-28 02:30:00

(1 row)

select sys_extract_utc(NULL) from dual;

Êsys_extract_utc

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

(1 row)

sessiontimezone

A+

Ö×$QjNZä4_

ÁT

select sessiontimezone() from dual;

Êsessiontimezone

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

ÊPRC

(1 row)

set timezone to UTC;

Êselect sessiontimezone();

Êsessiontimezone

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

ÊUTC
(1 row)

next_day
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A+

next_day QRÑ}hÚ¢*ZZGrÂAûZûÃ2ZûÃ~ó$QûÃ_
Å�ûÃZ34èa!Ä2QRèa¸âB DATE_
QR%!£úË3ûÃ¢*Zçä"öÅêÇüö_

~.ãä

~. ãä

value 23Ôç@

weekday ³q£IXY# "Sunday", "Monday", "Tuesday",
"Wednesday", "Thursday", "Friday", "Saturday" IE
0,1,2,3,4,5,6,04ù³qÄ

ÁT

select next_day(to_timestamp('2020-02-29 14:40:50', 'YYYY-MM-DD HH24:MI:SS'),

'Tuesday') from dual;

Ê     next_day

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

Ê2020-03-03 14:40:50

(1 row)

select next_day('2020-07-01 19:43:51 +8'::timestamptz, 1) from dual;

Ê     next_day

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

Ê2020-07-05 19:43:51

(1 row)

select next_day(oracle.date '2020-09-15 12:13:29', 6) from dual;

Ê     next_day

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

Ê2020-09-18 12:13:29
(1 row)

last_day

A+

last_dayQR¯ÃûÃ»NÉBZFÁGÑ_

~.ãä

~. ãä

value z-+Ôç@
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ÁT

select last_day(timestamp '2020-05-17 13:27:19') from dual;

Ê     last_day

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

Ê2020-05-31 13:27:19

(1 row)

select last_day('2020-11-29 19:20:40 +08'::timestamptz) from dual;

Ê     last_day

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

Ê2020-11-30 19:20:40

(1 row)

select last_day('-0004-2-1 13:27:19'::oracle.date) from dual;

Ê      last_day

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

Ê-0004-02-29 13:27:19
(1 row)

add_months

A+

add_months QRûÃxùÿ3ÉB_ date Ë3IJHûÃä¶%ôlÄIJÖh°ìB DATE
Z%_ ÿ3Ë3IJHÿ3ôlÄIJÖh°ìBÿ3Z%_

~.ãä

~. ãä

day oracle.dateçéIÈ6N¤7+Ôç@

value %Hêí./IÈ6ÇQ+t.

ÁT

select add_months(date '2020-02-15',7) from dual;

Ê    add_months

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

Ê2020-09-15 00:00:00

(1 row)

select add_months(timestamp '2018-12-15 19:12:09',12) from dual;

Ê    add_months

---------------------
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Ê2019-12-15 19:12:09
(1 row)

sysdate

A+

sysdate QR34ó(()Z¼A%&ä¶_

ÁT

select sysdate;

Ê statement_sysdate

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

Ê2021-12-09 16:20:34

(1 row)

select sysdate();

Ê      sysdate

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

Ê2021-12-09 16:21:39
(1 row)

new_time

A+

°ìZGrä4Zä¶±ZWrä4Zä¶. ä4KLy "ast", "adt", "bst", "bdt", "cst",
"cdt", "est", "edt", "gmt", "hst", "hdt", "mst", "mdt", "nst", "pst", "pdt", "yst",
"ydt".

~.ãä

~. ãä

day È6Nöõ+Ôç@

tz1 Ôç@+Ôn

tz2 AòÔn

ÁT

select new_time(timestamp '2020-12-12 17:45:18', 'AST', 'ADT') from dual;

Ê     new_time

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

Ê2020-12-12 18:45:18

(1 row)
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select new_time(timestamp '2020-12-12 17:45:18', 'BST', 'BDT') from dual;

Ê     new_time

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

Ê2020-12-12 18:45:18

(1 row)

select new_time(timestamp '2020-12-12 17:45:18', 'CST', 'CDT') from dual;

Ê     new_time

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

Ê2020-12-12 18:45:18
(1 row)

trunc

A+

truncj3QRGrûÃ, ÜyÍÎ}hÂèê, fmtKL "Y", "YY", "YYY", "YYYY","YEAR",
"SYYYY", "SYEAR", "I", "IY", "IYY", "IYYY", "Q", "WW", "Iw", "W", "DAY", "DY", "D",
"MONTH", "MONn", "MM", "RM", "CC", "SCC", "DDD", "DD", "J", "HH", "HH12", "HH24",
"MI".

~.ãä

~. ãä

value z-+pqçoracle.date, timestamp, timestamptzè

fmt z-+û¦, ^_N<=, /0ú "DDD"

ÁT

select trunc(timestamp '2020-07-28 19:16:12', 'Q');

Ê       trunc

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

Ê2020-07-01 00:00:00

(1 row)

select trunc(timestamptz '2020-09-27 18:30:21 + 08', 'MONTH');

Ê        trunc

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

Ê2020-09-01 00:00:00+08
(1 row)

round
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A+

roundj3QRGrûÃ,ÜyÍÎZ}háàâp, fmt KLy "Y", "YY", "YYY",
"YYYY","YEAR", "SYYYY", "SYEAR", "I", "IY", "IYY", "IYYY", "Q", "WW", "Iw", "W",
"DAY", "DY", "D", "MONTH", "MONn", "MM", "RM", "CC", "SCC", "DDD", "DD", "J", "HH",
"HH12", "HH24", "MI".

~.ãä

~. ãä

value Nöõ+pqçoracle.date, timestamp,
timestamptzè

fmt z-+û¦, ^_N<=, /0ú "DDD"

ÁT

select round(timestamp '2050-06-12 16:40:55', 'IYYY');

Ê       round

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

Ê2050-01-03 00:00:00
(1 row)

,-öõòÉZYÑûNULLü?+ñ.

TO_CHAR

A+

TO_CHARçstr,[fmt]è y/í-+û¦Ly¬~.öõú TEXT ./çé+³1 ^_<=
fmtI|./Löõúgä/0û¦+ TEXT ³1 ^_ str ú nullI|uñ.ÈÔ null1

~.

str  y¬~. çbïçéè1

fmt  y¬û¦~.,fÞû¦fmt1

üÁ

select to_char('3 2:20:05');

Ê    to_char

Ê-----------------

Ê 3 days 02:20:05

Ê(1 row)

select to_char('4.00'::numeric);

Ê to_char

Ê---------

Ê 4
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Ê(1 row)

select to_char(NULL);

Ê to_char

Ê---------

Ê(1 row)

select to_char(123,'xx');

Ê to_char

Ê---------

Ê 7b
Ê(1 row)

TO_NUMBER

A+

TO_NUMBER(str,[fmt1]) y/í-+û¦Ly¬~. str öõú NUMREIC ./çé+³1 ^_<=
fmt1I|./Löõúgä/0û¦+ NUMERIC ³1 ^_ str # NUMERICI|uñ.ÈÔ str1^_ str
ù8©_ú nullI|uñ.ÈÔ null1 ^_&ÝOöõú NUMERIC ./çéI|uñ.ÈÔÒÓ1

~.

str  y¬~.íìY5./çéçdouble
precisionInumericItextIintegerfI,îïô¦öõúnumericè1

fmt1 y¬û¦~.IfÞû¦fmt11

üÁ

select to_number(1210.73::numeric, 9999.99::numeric);

Êto_number

-----------

Ê  1210.73

(1 row)

select to_number(NULL);

Êto_number

-----------

(1 row)

select to_number('123'::text);

Êto_number

-----------

Ê  123
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(1 row)

TO_DATE

A+

TO_DATE(str,[fmt]) y/í-+û¦Ly¬~. str öõúpq./çé+³1 ^_<=
fmtI|./Löõúgä/0û¦+pq³1 ^_ str ú nullI|uñ.ÈÔ null1 ^_ fmt # JI²(
JulianI| char îï#ê.1 ^_Ûföõú DATEI|uñ.ÈÔÒÓ1

~.

str  y¬~.çintegerItextIXYô¦öõú*äçéIíDpqû¦+xí,è1

fmt  y¬û¦~.IfÞû¦fmt1

üÁ

select to_date('50-11-28 ','RR-MM-dd ');

Ê      to_date

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

Ê1950-11-28 00:00:00

(1 row)

select to_date(2454336, 'J');

Ê      to_date

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

Ê2007-08-23 00:00:00

(1 row)

select to_date('2019/11/22', 'yyyy-mm-dd');

Ê      to_date

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

Ê2019-11-22 00:00:00

(1 row)

select to_date('20-11-28 10:14:22','YY-MM-dd hh24:mi:ss');

Ê      to_date

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

Ê2020-11-28 10:14:22

(1 row)

select to_date('2019/11/22');

Ê      to_date

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

Ê2019-11-22 00:00:00

(1 row)
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select to_date('2019/11/27 10:14:22');

Ê      to_date

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

Ê2019-11-27 10:14:22

(1 row)

select to_date('2020','RR');

Ê      to_date

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

Ê2020-01-01 00:00:00

(1 row)

select to_date(NULL);

Êto_date

---------

(1 row)

select to_date('-4712-07-23 14:31:23', 'syyyy-mm-dd hh24:mi:ss');

Ê      to_date

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

Ê-4712-07-23 14:31:23
(1 row)

TO_TIMESTAMP

A+

TO_TIMESTAMP(str,[fmt]) y/í-+û¦Ly¬~. str öõúÝSÔn+Ôç@1 ^_<=
fmtI|./Löõúgä/0û¦UÝSÔn³+Ôç@1 ^_ str ú nullI|uñ.ÈÔ null1
^_ÛföõúÝSÔn+Ôç@I|uñ.ÈÔÒÓ1

~.

str  y¬~.çdouble precision,textIXYô¦öõú*äçéè1

fmt  y¬û¦~.IfÞû¦fmt1

üÁ

select to_timestamp(1212121212.55::numeric);

Ê      to_timestamp

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

Ê2008-05-30 12:20:12.55

(1 row)

141



select to_timestamp('2020/03/03 10:13:18 +5:00', 'YYYY/MM/DD HH:MI:SS TZH:TZM');

Ê     to_timestamp

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

Ê2020-03-03 13:13:18

(1 row)

select to_timestamp(NULL,NULL);

Êto_timestamp

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

(1 row)

TO_YMINTERVAL

A+

TO_YMINTERVAL(str) Ly¬~. str ÔççÝöõúsRtôöÜ+ÔççÝ1
ÇòâstIðó�Ä<=1
^_y¬~.úNULLIñ.ÈÔNULLI^_y¬~.û¦ÒÓIñ.ÈÔÒÓ1

~.

str  y¬~.çtextIXYô¦öõúhmçéIîï#ÔççÝû¦1 ,- SQL ò/+ SQL çÝû¦I
ISO ÍÖÔçû¦û ISO 8601:2004 ò/,-è1

üÁ

select to_yminterval('P1Y-2M2D');

Êto_yminterval

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

Ê10 mons

(1 row)

select to_yminterval('P1Y2M2D');

Êto_yminterval

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

Ê1 year 2 mons

(1 row)

select to_yminterval('-P1Y2M2D');

Ê to_yminterval

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

Ê-1 years -2 mons

(1 row)

select to_yminterval('-P1Y2M2D');
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Ê to_yminterval

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

Ê-1 years -2 mons

(1 row)

select to_yminterval('-01-02');

Ê to_yminterval

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

Ê-1 years -2 mons
(1 row)

TO_DSINTERVAL

A+

TO_DSINTERVAL(str) Ly¬~. str +ÔççÝöõúÄR±ôöÜ+ÔççÝ1
y¬~.íìrpóÔóÄó±òâ±1
^_y¬~.úNULLIñ.ÈÔNULLI^_y¬~.í7stIû¦ÒÓIñ.ÈÔÒÓ1

~.

str  y¬~.çtextIXYô¦öõúhmçéIîï#ÔççÝû¦1 ,- SQL ò/+ SQL çÝû¦I
ISO ÍÖÔçû¦û ISO 8601:2004 ò/,-è1

üÁ

select to_dsinterval('100 00 :02 :00');

Ê  to_dsinterval

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

Ê100 days 00:02:00

(1 row)

select to_dsinterval('-100 00:02:00');

Ê   to_dsinterval

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

Ê-100 days -00:02:00

(1 row)

select to_dsinterval(NULL);

Êto_dsinterval

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

(1 row)

select to_dsinterval('-P100D');

Êto_dsinterval
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---------------

Ê-100 days

(1 row)

select to_dsinterval('-P100DT20H');

Ê   to_dsinterval

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

Ê-100 days -20:00:00

(1 row)

select to_dsinterval('-P100DT20S');

Ê   to_dsinterval

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

Ê-100 days -00:00:20
(1 row)

TO_TIMESTAMP_TZ

A+

TO_TIMESTAMP_TZ(str,[fmt]) y/í-+û¦Ly¬~. str öõúSÔn+Ôç@1 ^_<=
fmtI|./Löõú)agä/0û¦SÔn³+Ôç@1 ^_ str ú nullI|uñ.ÈÔ null1
^_ÛföõúSÔn+Ôç@I|uñ.ÈÔÒÓ1

~.

str  y¬~.çtextIXYô¦öõúhmçéè1

fmt  y¬û¦~.IfÞû¦fmt1

üÁ

select to_timestamp_tz('2019','yyyy');

Ê   to_timestamp_tz

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

Ê2019-01-01 00:00:00+08

(1 row)

select to_timestamp_tz('2019-11','yyyy-mm');

Ê   to_timestamp_tz

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

Ê2019-11-01 00:00:00+08

(1 row)

select to_timestamp_tz('2003/12/13 10:13:18 +7:00');

Ê   to_timestamp_tz

------------------------
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Ê2003-12-13 11:13:18+08

(1 row)

select to_timestamp_tz('2019/12/13 10:13:18 +5:00', 'YYYY/MM/DD HH:MI:SS TZH:TZM');

Ê   to_timestamp_tz

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

Ê2019-12-13 13:13:18+08

(1 row)

select to_timestamp_tz(NULL);

Êto_timestamp_tz

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

(1 row)

GREATEST

A+

GREATEST(expr1,expr2,É) ?ª%HIxHùþ¦+y¬ßùU+s³³1 ^_bc expr +ù8©_ú
NULLI|uñ.ÈÔ NULL1

~.

expr1` ïpË3¾löèaÇ_

`expr2` ïpË3¾löèaÇ_
`...

üÁ

select greatest('a','b','A','B');

Êgreatest

----------

Êb

(1 row)

select greatest(',','.','/',';','!','@','?');

Êgreatest

----------

Ê@

(1 row)

select greatest('ä','U','3','4','ó');

Êgreatest
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----------

ÊU

(1 row)

SELECT greatest('HARRY', 'HARRIOT', 'HARRA');

Êgreatest

----------

ÊHARRY

(1 row)

SELECT greatest('HARRY', 'HARRIOT', NULL);

Êgreatest

----------

(1 row)

SELECT greatest(1.1, 2.22, 3.33);

Êgreatest

----------

Ê    3.33

(1 row)

SELECT greatest('A', 6, 7, 5000, 'E', 'F','G') A;

Êa

---

ÊG
(1 row)

LEAST

A+

LEAST(expr1,expr2,É) ?ª%HIxHùþ¦+y¬ßùU+sú³1 ^_bc expr +ù8©_ú
NULLI|uñ.ÈÔ NULL1

~.

expr1` ïpË3¾löèaÇ_

`expr2` ïpË3¾löèaÇ_
`...

üÁ

SELECT least(1,' 2', '3' );
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Êleast

-------

Ê    1

(1 row)

SELECT least(NULL, NULL, NULL);

Êleast

-------

(1 row)

SELECT least('A', 6, 7, 5000, 'E', 'F','G') A;

Ê a

------

Ê5000

(1 row)

select least(1,3,5,10);

Êleast

-------

Ê    1

(1 row)

select least('a','A','b','B');

Êleast

-------

ÊA

(1 row)

select least(',','.','/',';','!','@');

Êleast

-------

Ê!

(1 row)

select least('ä','U','4','ó');

Êleast

-------

Êó

(1 row)

SELECT least('HARRY', 'HARRIOT', NULL);
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Êleast

-------

(1 row)

fmtçpq/Ôçû¦+àÌà¦è

à¦ ãä

HH %ÄU+úÔ ç01-12è

HH12 %ÄU+úÔ ç01-12è

HH24 %ÄU+úÔ ç00-23è

MI ÄÅ ç00-59èminute (00-59)

SS ±ç00-59è

MS °±ç000-999è

US â±ç000000-999999è

SSSS ÍÎ6+±ç0-86399è

AM, am, PM or pm hÍzüDçÝSëêè

A.M., a.m., P.M. or p.m. hÍzüDçSëêè

Y,YYY Sûê+sç4 ÙIE{xÙè

YYYY sç4 ÙIE{xÙè

YYY s+6ÙÙ

YY s+6vÙ

Y s+s6%Ù

IYYY ISO 8601 h4ê:¦+sç4 ÙI{xÙè

IYY ISO 8601 h4ê:¦+s+s6 3 Ù

IY ISO 8601 h4ê:¦+s+s6 2 Ù

I ISO 8601 h4ê:¦+s+s6%Ù

BC, bc, ADIEad Ï4züDçÝSëêè

B.C., b.c., A.D.IEa.d. Ï4züDçSëêè

MONTH º³«í¦+tñçÇûCpR 9 xíè

Month º¶x=³«í¦+tñçÇûCpR 9 xíè

month ºú«í¦+tñçÇûCpR 9 xíè

MON j«+³«í¦+tñçÐh 3
xíIm¨¶äÍX7è

Mon j«+¶x=³«í¦+tñçÐh 3
xíIm¨¶äÍX7è

mon j«+ú«í¦+tñçÐh 3
xíIm¨¶äÍX7è

MM t4êç01-12è

DAY º³«í¦+pñçÇûCpR 9 xíè

Day º¶x=³«í¦+pñçÇûCpR 9 xíè

day ºú«í¦+pñçÇûCpR 9 xíè

DY j«+³«í¦+pñçÐÅ 3
xíIm¨¶äÍX7è
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Dy j«+¶x=³«í¦+pñçÐÅ 3
xíIm¨¶äÍX7è

dy j«+ú«í¦+pñçÐÅ 3
xíIm¨¶äÍX7è

DDD %sU+pç001-366è

IDDD ISO 8601 h4ê:¦+sU+pç001-371Is+Ø 1
pÔØ%H ISO h+h%è

DD tU+pç01-31è

D hU+pIhpç1èRh­ç7è

ID hU+ ISO 8601 pIh%ç1èRhpç7è

W tU+hç1-5èçØ%h4ut+Ø%Ä23è

WW sU+h.ç1-53èçØ%h4us+Ø%Ä23è

IW ISO 8601 h4ê:¦+sU+h.ç01 -
53\Ö+%s+Ø%HhFKØ%hè

CC \Ïç2 Ù.èç21 \Ï23( 2001-01-01è

J Ñ=pç4ÍÎ UTC +»4; 4714 s 11 t 24
p23+ê.p.è

Q ÒÍçto_dateòto_timestampíÛ=è

RM ³«í¦+Óîù.f+tçI-XII\I # %tè

rm ú«í¦+Óîù.f+tçi-xii\i # %tè

TZ ³«í¦+Ônñ+

tz ú«í¦+Ônñ+

OF ÔnBÆ¯

fmt1ç.xû¦+àÌà¦è

à¦ ãä

9 Saz-Ù.+³

0 S;("+³

. (period) ú.Ö

, (comma) Äãç,èÄÝí

PR ½ìêÜ+ì³

S Síê+.xç\]nKè

L ÔÕíêç\]nKè

D ú.Öç\]nKè

G ÄãÄÝíç\]nKè

MI Kz-Ùå+ìêç^_.x < 0è

PL Kz-Ùå+hêç^_.x > 0è

SG Kz-Ùå+h/ìê

RN Óî.xçy¬K 1 ò 3999 Üçè

TH or th ¨.6Ö

V Æ9z-Ù.ç~Ü«Õè

EEEE ABÕ.+z.
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NLS_LENGTH_SEMANTICS~.

nä

NLS_LENGTH_SEMANTICS \`O¬\]xÛIxíäÍÅ.÷d CHAR ò VARCHAR2 ß1
ËaßÝª­®1 Kõ¡tu5I/0Å.# BYTE1

Åf

SET NLS_LENGTH_SEMANTICS TO [NONE | BYTE | CHAR];

ª³ôöjk

BYTE:34J#9=¬ÌEF_

CHAR:34J#­=¬ÌEF_
NONE:34´VPåPostgreSQLEFÑh_

]Á

--GHÒCHARÓ

create table test(a varchar2(5));

CREATE TABLE

SET NLS_LENGTH_SEMANTICS TO CHAR;

SET

SHOW NLS_LENGTH_SEMANTICS;

Ênls_length_semantics

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

Êchar

(1 row)

insert into test values ('ãåçM¡');
INSERT 0 1

--GHÒBYTEÓ

SET NLS_LENGTH_SEMANTICS TO BYTE;

SET

SHOW NLS_LENGTH_SEMANTICS;

Ênls_length_semantics

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

Êbyte
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(1 row)

insert into test values ('ãåçM¡');

2021-12-14 15:28:11.906 HKT [6774] ERROR:  value too long for type varchar2(5 byte)

2021-12-14 15:28:11.906 HKT [6774] STATEMENT:  insert into test values ('ãåçM¡');
ERROR:  value too long for type varchar2(5 byte)

VARCHAR2(size)çé

nä

)as³äÍ³úxÛIxí+X7äÍxí,1 `îïú VARCHAR2 z-³ú1 sú³úú 1 HxÛI 1
Hxí1

Åf

VARCHAR2(size)

]Á

create table test(a varchar2(5));

CREATE TABLE

SET NLS_LENGTH_SEMANTICS TO CHAR;

SET

SHOW NLS_LENGTH_SEMANTICS;

Ênls_length_semantics

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

Êchar

(1 row)

insert into test values ('ãåçM¡');
INSERT 0 1

PL/iSQL

PL/iSQL # IvorySQL +ÁáÅàI](ú IvorySQL 4«§-.ñ.óÁáòí1 PL/iSQL ¯æ§
PostgreSQL + PL/pgsqlIVÇQw%öNOI,KÅf* PL/iSQL {¾U Oracle + PL/SQL1
mhiãäw PL/iSQL á¨+'m©îòîï1

PL/iSQL á¨+©î

iSQL #%¡á¨¶+ý©îÅàIÌÍF¡Ý*+ á¨çéIe PACKAGESó PROCEDURESó FUNCTIONS
ò TRIGGERS1 iSQL ²b¡çé+ªÌÍá¨\]ü*+ý©î1
%Hýsx¯ÙH�ÄãÝr^k�ÄIX×ThEIò&ê�Ä1 Q^kò&ê�Ä#X¿+1

[DECLARE
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Ê     declarations]

Ê   BEGIN

Ê     statements

Ê [ EXCEPTION

Ê     WHEN <exception_condition> THEN

Ê       statements]
Ê   END;

%HýÊåXY¯%HX×T�ÄãÝ K BEGIN ò END ?îxUí7%HIxH iSQL Åë1

CREATE OR REPLACE FUNCTION null_func() RETURN VOID AS

BEGIN

Ê   NULL;

END;
/

ña?îxRÝnÄ³ú«1 òôíNô¦öõúú«Iõ¬û±êI ÇC&úKòÀ SQL åæU%M1
^k�ÄX](^k7¯òóòIVªÖ(\]ý+*5hI ^k�ÄXYY?îx DECLARE 2[1

CREATE OR REPLACE FUNCTION null_func() RETURN VOID AS

DECLARE

Ê   quantity integer := 30;

Ê   c_row pg_class%ROWTYPE;

Ê   r_cursor refcursor;

Ê   CURSOR c1 RETURN pg_proc%ROWTYPE;

BEGIN

Ê   NULL;

end;
/

X¿+&ê�Ä^XYí7K BEGIN - END ýU1 &ê�ÄY?îx EXCEPTION
23I%ÂÍÖR&GË+ý+3¸1
^_ýÜ+ÅëìG&êIá¨t¹öR&ê�ÄIy/&êò&ê�Ä+Ü-IXOíIÝíòâìG+
&ê1

CREATE OR REPLACE FUNCTION reraise_test() RETURN void AS

BEGIN

Ê   BEGIN

Ê       RAISE syntax_error;

Ê       EXCEPTION

Ê           WHEN syntax_error THEN

Ê           BEGIN
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Ê               raise notice 'exception % thrown in inner block, reraising', sqlerrm;

Ê               RAISE;

Ê               EXCEPTION

Ê               WHEN OTHERS THEN

Ê                   raise notice 'RIGHT - exception % caught in inner block', sqlerrm;

Ê               END;

Ê           END;

Ê   EXCEPTION

Ê       WHEN OTHERS THEN

Ê       raise notice 'WRONG - exception % caught in outer block', sqlerrm;

END;
/

«ï

û PL/pgSQL çºIPL/iSQL \] BEGIN/END ²Åë¥TÄãI
VWÝ6L&úû](m;t¹+*ñ SQL åæXY1 PL/iSQL + BEGIN/END {](Äã\
óúÝ23I©9m;

psql ² PL/iSQL á¨+ÌÍ

64 psql º»¼÷d PL/iSQL á¨I`XY\]çº( PL/pgSQL + $$Åf

CREATE FUNCTION func() RETURNS void as

$$

..
end$$ language plisql;

IEI`XY\]ÝS $$ + Oracle ,-Åf+±]òÅàëôI V\] /çh¥µè  ©9á¨-.1
/çh¥µèîïKõTí*

CREATE FUNCTION func() RETURN void AS

É

END;
/

PL/iSQL á¨Åf

PROCEDURES

CREATE [OR REPLACE] PROCEDURE procedure_name [(parameter_list)]

is

[DECLARE]

Ê   -- variable declaration

BEGIN
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Ê   -- stored procedure body

END;
/

FUNCTIONS

CREATE [OR REPLACE] FUNCTION function_name ([parameter_list])

RETURN return_type AS

[DECLARE]

Ê   -- variable declaration

BEGIN

Ê   -- function body

Ê  return statement

END;
/

PACKAGES

PACKAGE HEADER

CREATE [ OR REPLACE ] PACKAGE [schema.] *package_name* [invoker_rights_clause] [IS |

AS]

Ê  item_list[, item_list ...]

END [*package_name*];

invoker_rights_clause:

Ê    AUTHID [CURRENT_USER | DEFINER]

item_list:

[

Ê  function_declaration    |

Ê  procedure_declaration   |

Ê  type_definition         |

Ê  cursor_declaration      |

Ê  item_declaration

]

function_declaration:

Ê    FUNCTION function_name [(parameter_declaration[, ...])] RETURN datatype;

procedure_declaration:
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Ê    PROCEDURE procedure_name [(parameter_declaration[, ...])]

type_definition:

Ê    record_type_definition      |

Ê    ref_cursor_type_definition

cursor_declaration:

Ê  CURSOR name [(cur_param_decl[, ...])] RETURN rowtype;

item_declaration:

Ê    cursor_declaration             |

Ê    cursor_variable_declaration    |

Ê    record_variable_declaration    |

Ê    variable_declaration           |

record_type_definition:

Ê  TYPE record_type IS RECORD  ( variable_declaration [, variable_declaration]... ) ;

ref_cursor_type_definition:

Ê  TYPE type IS REF CURSOR [ RETURN type%ROWTYPE ];

cursor_variable_declaration:

Ê  curvar curtype;

record_variable_declaration:

Ê  recvar { record_type | rowtype_attribute | record_type%TYPE };

variable_declaration:

Ê  varname datatype [ [ NOT NULL ] := expr ]

parameter_declaration:
Ê  parameter_name [IN] datatype [[:= | DEFAULT] expr]

PACKAGE BODY

CREATE [ OR REPLACE ] PACKAGE BODY [schema.] package_name [IS | AS]

Ê  [item_list[, item_list ...]] |

Ê  item_list_2 [, item_list_2 ...]

Ê  [initialize_section]

END [package_name];
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initialize_section:

Ê  BEGIN statement[, ...]

item_list:

[

Ê  function_declaration    |

Ê  procedure_declaration   |

Ê  type_definition         |

Ê  cursor_declaration      |

Ê  item_declaration

]

item_list_2:

[

Ê  function_declaration

Ê  function_definition

Ê  procedure_declaration

Ê  procedure_definition

Ê  cursor_definition

]

function_definition:

Ê  FUNCTION function_name [(parameter_declaration[, ...])] RETURN datatype  [IS | AS]

Ê  [declare_section] body;

procedure_definition:

Ê  PROCEDURE procedure_name [(parameter_declaration[, ...])] [IS | AS]

Ê  [declare_section] body;

cursor_definition:

Ê  CURSOR name [(cur_param_decl[, ...])] RETURN rowtype IS select_statement;

body:

Ê  BEGIN statement[, ...] END [name];

statement:
Ê  [<<LABEL>>] pl_statments[, ...];

«ÿ¢£

Åf

Ê{
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ÊCONNECT BY [ NOCYCLE ] [PRIOR] condition [AND [PRIOR] condition]... [ START WITH

condition ]
Ê| START WITH condition CONNECT BY [ NOCYCLE ] [PRIOR] condition [AND [PRIOR]

condition]...
Ê}

CONNECT BY ¢£ÅfY CONNECT BY
?îx2[Iõö?îx-.wÄTòTTÜç+Ä«üùÎÏ?g1 îïÀÁK CONNECT BY
Të+õE�Äz- PRIOR ?îx{¥%%"-©_.

PRIOR PRIOR ?îx#%4A8íI&L;%TûV;Tfgâ{1
ý?îxXY]KüfõE+xÖI¸Ö1

START WITH uTëz-4ê%T23«|©î1

NOCYCLE ÛØÙÅë1 A;ÇaÅfÌÍ1 uTëùüe\áKñ"^ÈÔ./1

5Qß

LEVEL ÈÔ«|©îUV;T+ÿÅI4yÛÖ+ 1 23IÜ6bÿÅ~Ç 11

CONNECT_BY_ROOT expr ÈÔ«|©îUV;T+Äß1

SYS_CONNECT_BY_PATH(col, chr) &#%HÈÔ4yRV;ÛÖ+ß³+ñ.I¯xíÒchrÓÄÝ1

"¹

A;ýNOaY5"¹r

¥ 5QßX](³x.ùþ¦I^ñ.O]óCASE ÅëòÀ]ùþ¦I,a%öÝªÌÍ+ßI^
ROWóTYPECASTóCOLLATEóGROUPING Tëf

¥ vHIxHßü*+tu5IXOÈ6yGßñIÁ^

> SELECT CONNECT_BY_ROOT col AS "col1", CONNECT_BY_ROOT col AS "col2" ....

¥ ÝÌÍç¾A8íIÒ*Ó

¥ ÝÌÍñ"ôGçLoop detectionè

ºi$%°±

÷dºi$%°±

Åf

CREATE UNIQUE INDEX [IF NOT EXISTS] name ON table_name [USING method] (columns) GLOBAL

üÁ

CREATE UNIQUE INDEX myglobalindex on mytable(bid) GLOBAL;
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ºi$%Mqì

K÷dºi$%°±qçIgäí²ñaËaÄn×T°±ÓãI^_*Ë{§ðóÄn+¤v@QÝ#V
;ÄnI|í±*ÒÓ1Á^r

åæ

create table gidxpart (a int, b int, c text) partition by range (a);

create table gidxpart1 partition of gidxpart for values from (0) to (100000);

create table gidxpart2 partition of gidxpart for values from (100000) to (199999);

insert into gidxpart (a, b, c) values (42, 572814, 'inserted first on gidxpart1');
insert into gidxpart (a, b, c) values (150000, 572814, 'inserted second on

gidxpart2');
create unique index on gidxpart (b) global;

yG

ERROR:  could not create unique index "gidxpart1_b_idx"
DETAIL:  Key (b)=(572814) is duplicated.

ã¬ò{Ö

ã¬ò{Ö+ºi$%Mqì

Kºi$%°±÷dÁáUIgäí²ñaËaÄn×T°±ÓãI^_KðóÄnQÝ#V;ÄnU*Ë
¤v@I|í±*ÒÓ1

üÁ

åæ

create table gidx_part (a int, b int, c text) partition by range (a);

create table gidxpart (a int, b int, c text) partition by range (a);

create table gidxpart1 partition of gidxpart for values from (0) to (10);

create table gidxpart2 partition of gidxpart for values from (10) to (100);

create unique index gidx_u on gidxpart using btree(b) global;

insert into gidxpart values (1, 1, 'first');

insert into gidxpart values (11, 11, 'eleventh');
insert into gidxpart values (2, 11, 'duplicated (b)=(11) on other partition');

yG

ERROR:  duplicate key value violates unique constraint "gidxpart2_b_idx"
DETAIL:  Key (b)=(11) already exists.
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5QòÄç

5QÅë+º0$%Mqì

LÖù5QR)aºi$%°±+ÄnùÔIgäL²ñaËaÄn¥T¤vô¢1
^_KËaÄnU*Ëû5QùU+4ãù%+¤v@I|í±*ÒÓVW5Q}h1

5QÈ6ñaËaÄn*+øùjçsharedlockè1 ^_ðU%HÄnhK¥TV*
INSERTI|5QLfg&ãèÝ1 õXYKë{+lmU¤¥

üÁ

ATåæ

create table gidxpart (a int, b int, c text) partition by range (a);

create table gidxpart1 partition of gidxpart for values from (0) to (100000);

insert into gidxpart (a, b, c) values (42, 572814, 'inserted first on gidxpart1');

create unique index on gidxpart (b) global;

create table gidxpart2 (a int, b int, c text);

insert into gidxpart2 (a, b, c) values (150000, 572814, 'dup inserted on gidxpart2');

alter table gidxpart attach partition gidxpart2 for values from (100000) to (199999);

yG

ERROR:  could not create unique index "gidxpart1_b_idx"
DETAIL:  Key (b)=(572814) is duplicated.

AÐàâzI
¯(IvorySQL'(PostgreSQL2*QÝIAÐ=>KÜ©âÕmÛÜ-ÔIde*Ô~Ü Äï 1

èÿIvorySQLlm

èÿ:×nä

IvorySQLlmê¯56lmò|6lmãÝ1Á^IIvorySQL 3.2 U+3#56lmI2#|6lm1

*9|6lm#Ýí¤7Üá+áðû¦Inýã#òü*+56lm,-1Á^IIvorySQL 3.2 òIvory
SQL 3.0 YÑ6Ö+ Ivory SQL 3.x
,-1²(õö,-lm+èÿ¬êjËIÇ6?z./0:;I23rõú¥¹+X×ThEI¤Ö89
:;eX1

¾5{Iõú56öåIvorySQL+ülmèÿyzIÁ^I4 IvorySQL 2.3 èÿR IvorySQL 3.4
156lm+èÿXOíu¤Ü�./+áðû¦InýÈ6×TÆÇ+ØÙ1ê]+ülmèÿ:fò´
]µ¶^5r

èÿ:f ´]µ¶ O$Ôç

ÀÁpg_dumpallèÿ./ Uúé./0IÁ^ú(100GBÌ
ÍüKL./ÅÆ

ªÖ(./0+³ú

pg_upgradeÚ) ³Ué./0IÁ^³(100GBm
$Ç¨èÿ

£ÄÅ
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·¸v¹ ³Ué./0IÁ^³(100GBü
KLÌÍ

£±Å

«ïm@r
Ö+5lmÀêí±¬%ö]»XÞ+Ý,-MInýXOÈ6¾]á¨4á*+¤71ña]»XÞ+{
¤RNßK
jk UI:²Å«ïòaÒMigrationÓ+úÛ1¹àÊXO4%H5lmèÿRÇ%HIQÝ]èÿUçl
mIÊ¾uÜ©º�Uçlm+56*Tjk1

ÀÁpg_dumpallèÿ./

%ä+ülmèÿ:fì]pg_dump/pg_dumpall·¸ÎÏRò./0Iª6KÖlmUÀÁpg_restore¥
T' 1(GClm./0Ô&'\]Ölm+pg_dump/pg_dumpallÚ)IXYì]sÖ+VT(Gò'
 NOI*ÔXYãå./0¿Àyz1

·¸ÎÏû' ¬êjË,!ÍÉZÐIO$ÔçªÖ(./0+³úIný´DUúé./0+èÿ1

5>kaõ¡èÿ:f+)ëØÙIc^V;IvorySQLDE+23AxÙ(/usr/local/pgsqlI*Ô./Ax
Ù(/usr/local/pgsql/dataIõúK*%L:;D*¥Tèÿ1

1. ×T·¸ÎÏÜ;Oó¾]á¨I°q¼a./{ÖInúÎÏ236+{ÖÝíN(G1^aî6I
XYu¤/usr/local/pgsql/data/pg_hba.confhE_óðó=ìy./01ª6ÎÏ./0r

pg_dumpall > outputfile

^_YZ23wÖlm+IvorySQLIXY\]Ölm+pg_dumpallåæÎÏClm
./01

2.OóClm+6L:;r

pg_ctl stop

IEÀÁðó:¦Oó6L:;1

3.^_23Ax¼aí7²-lmòôIXYLAx¤ñIî6ÔXYàu¤Ô{1XY\]çºY5+å
æ¤åñAxr

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

4.23ÖlmIvorySQLDEIc^23AxÝª#/usr/local/pgsql1

5.w3¶%HÖ+./0®gIÈ6\]./0ß]]»çÀê#postgres\^_èÿlmI¾uYZáK
u]»è×TØÙr

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

6.LClm%åhEpg_hba.conf ò postgresql.conf fU+¤9K²¾+Ö%åhEUà|¥Tu¤1

7.\]./0ß]]»89Ölm+6L:;r

/usr/local/pgsql/bin/postgres -D /usr/local/pgsql/data
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8.s6ì]Ölm+psqlåæ' ./r

/usr/local/pqsql/bin/psql -d postgres -f outputfile

úwãåO$ÔçIXYLÖlm+IvorySQL23RÇ%HAxI*Ô\]Ý*+¼Ó89:;1ª6*Ô
×T./0+(Gò(¬r

pg_dumpall -p 5432 | psql -d postgres -p 5433

×TY*ØÙÔIÖClm+6L:;*ÔATIÖlm\]5433¼ÓIClm\]5432¼Ó1

ì]pg_upgrade Ú)¥Tèÿ

pg_upgrade Ú)XYÌÍIvorySQLülm+Ç¨èÿ1 èÿXYK.ÄÅÜN×TI²Å#\]Ñ
linkà¦Ô1&6óò*>+pg_dumpallüº+%õIÁ^89/Oó :;DóATinitdb1pg_upgrade
hi näwñÈ+%õ1

ÀÁv¹èÿ./

õú^XY\]IvorySQL+Y{Ölm·¸v¹{÷d%H6Î:;DI·¸v¹ÌÍKÝ*5lm+Ivory
SQLÜç+v¹16Î:;DXYK*%Lù8$IEÝ*+ù8$*1%Ù&ò5:;DçATClm+I
vorySQLè*%¥IÊXYVõ5$VWL6Î:;DÙú5$Iª6?zC+./0þÁ1õM%¡Võ
\É%|èÿ+O$ÔçÇa.±1

õ¡èÿ:fXY]Üå+·¸v¹Ú)òÇ�+·¸v¹gä^pglogicalISlonyILondisteIòBucardo
1

àâIvorySQLlm

IvorySQL'(PostgreSQL2*Ilm{Ö®WûPostgreSQLlm{Ö®WqÍ%ùIbs{Ö%H³lmI
bÒÍ{Ö%Húlm1IvorySQLA;*9+lma1.0R4.0IÄÅ'(PostgreSQL
14.0R17.0¥T2*IsÖlmúIvorySQL 4.0I'(PostgreSQL 17.0¥T2*1IvorySQL
+ñalmº�RLRwû5,-1ü?lm²MXY¢@ 9Ä 1

àâIvorySQL./0ìy

IvorySQL\] ÅÆ
+nòàâ./0ìy!"1%HÅÆXY@Ý#%H./0]»IE#./0]»ãIõªÖ(ÅÆNÞ
Møå1ÅÆXYÂa./0²ïçÁ^Iùòñ.èVWO¬cWö²ï*+!"01íðóÅÆ{t¹
vOìyêö²ï1ýÇI'XYc%HÅÆU+ Ý>ëû
x1íÇ%HÅÆIõMÐÑÝ>ÅÆ\]N01íÇ%HÅÆ+!"1

ÅÆ+nòcÒ]»ÓòÒãÓ+nòRíìKÜ1

./0ÅÆKnò*YZèºûØÙgä]»ë¢2{1
mþ*XOÐÑ%H²¾?gíÉZ:àI,#õV¬îÈ1
./0ÅÆK%H./0®w23ôöÜ#ºi+çQÝ#ë¢./0Üè1
6÷d%HÅÆIX\]CREATE ROLE SQL åær

CREATE ROLE name;

nameüñ SQL
òôí+ë|rI#ëZ3E¼a²´xíII#]û±êíöçþµ*IÊLã#íuåæ6Q*ÆÇ¿
@IÁ^LOGIN1{xÚÛXÞ5hè1 6Æõ%HYa+ÅÆI\]üº+DROP ROLEåær
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DROP ROLE name;

úw:àIcreateuseròdropuserá¨NF1Ùúõö SQL åæ+í3DI&úXY4 shell åæTO]r

createuser name
dropuser name

6Ö-ËaÅÆ+®DIô¢pg_rolesgäAxIÁ^r

SELECT rolname FROM pg_roles;

psqlá¨+\du4åæ^XY]{ßGËaÅÆ1

úw±(./0gäI%HeeNw3¶¥+gäã#í7%H¨-.ÅÆ1õHÅÆã#%HÒsuperuser
ÓIVW/0tu5çõ¬KATinitdbÔu¤è&+ñxòw3¶./0®w+ØÙgä]»ü*1vw
*IõHÅÆLNåñúpostgres1úw÷d{xÅÆIÊ¶ãîïYw3ÅÆ+¯Ï½¾1

b%HR./0:;D+½¾R#\]}H²-ÅÆñd¢+IVWõHÅÆÖ-*â½¾+åæ+w3ì
y!"16\]%H²-./0½¾+ÅÆñ¯º»¼züIuº»¼Y%¡¾]ü?+õû*â½¾:ó
1Á^Ipsqlá¨\]-
UåæT¿@{z-6YêHÅÆ½¾1{x¾]c-uñx/0#V;ØÙgä]»çíìcreateuseròps
qlè1nýKÅÆòØÙgä]»ÜçÐÑ%Hñx²¾?gÀê#{:à+1

%Hí-º»¼½¾O¬]{½¾+./0ÅÆ+®D¯uº»¼+0ìøåÖ-InýI%Hº»¼Ýó
"(Yù%ðØÙgä]»+ÅÆ½¾IÇC%H=+åxñÝÈ6ù%×+`þñx%M1núÅÆ¯Ï
Ö-%HY½¾º»¼X]+!"®DIKøå%Hx]»"#Ô6ú±¨%å!"1

%H./0ÅÆXYa%öÄMI&ú-.ÅÆ+!"VWûº»¼0ìgäøù1

c]»ÄãK%â{à(àâ!"êê{:àrWMI!"XYNx1%êHãI4%êHãÔ[1KIvory
SQLUÀÁ÷d%Hùüã+ÅÆ{þËIVWª6LKuãÅÆU+ Ý>?g  x1íËë+]»ÅÆ1

¯(ÅÆXYÂa./0²ïVWOÍaìyðó²ï+²!I<õ%HÅÆêêV¬%|DROP
ROLEÇOÕÖ1
bcNu]»ñÂa+²ïîï¶ãN<õIEöÆíðóÂaEIVWbcYNx1íuÅÆ+!"îï
N[Ô1

{xa?./0ìyàâ+ÚÛIXY~Ü Äï 1

-../²ï

IvorySQL'(PostgreSQLI)aèê+SQLIð-../²ïXY~�
Äï 1Ký'lÜ*IIvorySQLú,-OracleI'Lw%öOracleßa./²ï+,-1

VARCHAR2

nä

)as³äÍ³úxÛIxí+X7äÍxí,1 `îïú VARCHAR2 z-³ú1 sú³úú 1 HxÛI 1
Hxí1

Åf

VARCHAR2(size)
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]Á

create table test(a varchar2(5));

CREATE TABLE

SET NLS_LENGTH_SEMANTICS TO CHAR;

SET

SHOW NLS_LENGTH_SEMANTICS;

Ênls_length_semantics

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

Êchar

(1 row)

insert into test values ('ãåçM¡');
INSERT 0 1

¢£./

IvorySQL'(PostgreSQL2*I)aèº+SQLI¢£./)ë+ØÙXY~� Äï 1

\]Ç�./

IvorySQLþËw�Ä+SQL/MEDë-IÐÑõú\]òÀSQL¢£{ìyÙ(IvorySQLÜÇ+./1õ¡.
/N+úÇ�./ç«ïõ¡]fÝ6òÇîXYI6E#./0U+%¡Ê9è1

Ç�./XYK%HÇ�./í3D+lØ5Nìy1%HÇ�./í3D#%H0I&XYû%HÇ�.
/7À+IVôö½¾R./7ò4&?ª./+ÚÛ1KcontribàýUa%öÇ�./í3DI~Þ
hi 1ðóçé+Ç�./í3DXYKØÙ:óòUéR1^_õöËa+Ç�./í3DRÝOÜáÊ
+È6IXY§Â4«%HI~Þ Äï 1

6ìyÇ�./IõúÈ6d¢%HÇ�:;D²ïI&y/&ñÌÍ+Ç�./í3Dñ\]+%ã¿@
-.w^c½¾R%H²-+Ç�./71¾·õúÈ6÷d%HIxHÇ�ùI&ú-.wÇ�./+©
î1%HÇ�ùXYK¢£UC%HòÀù%M¨\]I,#KIvorySQL:;DUÇ�ù¼aáð./1Ý
à\]èHÇ�./í3DIIvorySQLí6óÇ�./í3D4Ç�./7?ª./IIEK{Öåæ+t
u5%ù./RÇ�./71

ìyÜá./XOÈ6KÇ�./7+x!1õö|}ÀÁ%H]»'(F1I&'(V;+IvorySQLÅÆ
F1w5Q+./Á^]»ñòÌ81

ÎÏû¥v

¯(í7·aÒ³+./IIvorySQL./0¾VN-q¨ÎÏ1©ªÁáüVjËI,]y¨âÕðª«ä
åòcø#¬ê¤6+1

aÙ¡Ý*+'m:f{ÎÏ IvorySQL ./r

¥ SQLöð

¥ hEgäÿÎÏ

¥ ½ÖÎi
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SQLöð

SQL
öð:f+·¦#÷d%H¯SQLåæãÝ+hEIVcõHhEÔ@í:;DÔI:;DLì]ðU+SQ
Låæ¤dûöðÔÖç%M+./01 IvorySQLúýF1wÚ)pg_dump1õHÚ)+'m]f#r

pg_dump dbname > dumpfile

h^ÊñÞIpg_dumpc©_yGRò/yG1õú6>L@RõMLaèH]ò1
¹à*äåæí÷d%HhmhEIpg_dumpXY]ðóû¦÷dhEYÌÍVT
òÚÒÍ+²ï¥vt¹1

pg_dump#%HòÀ+IvorySQLº»¼¾]ç¹à#H
üVØk+¥¦è1õÇïð·ÊXYKbcXYìyu./0+Ü¼5$*¥TÎÏÚÙ1,#:Õô
pg_dumpÝíYbc²´!"AT1)ëj{IÇ#&îï6aÊ¦ÎÏ+ù+©!"InýúwÎÏêH
./0Ê£ðã#îïY%H./0õÿ]»{AT&ç^_Ê¼aá¬+²!{ÎÏêH./0IÊÝª
XY\]Ù^-n schema I-t table¿@{ÎÏu./0UÊO¬ìy+�Äè1

6^kpg_dump½¾êH./0:;DI\]åæT¿@-h hostò -p port1
/05$#m¨5$IÊ+HOST"#7¯z-+5$1
çº¨I/0¼Ó#"#7¯PORTIç^_PORTÝáKèÜd+/0³1
ç:;DÀêaü*+/0³IñY'8:à1è

pg_dump/0\]ûV;ØÙgä]»ñ*ñ+./0]»ñ¥T½¾1 6\]ðóñxI6H^k-
U¿@I6Høå"#7¯PGUSER1:«ïpg_dump+½¾^6ÀÁº»0ì$¹1

pg_dump²(ðóÎÏ:f+%H¤6µ¹#Ipg_dump+yGXY{-Ì¨KÖlm+IvorySQLU6¬
IQhEÿÎÏò½ÖÎiR#ÔÍ+:;Dlm"-+1pg_dump^#$%XYL%H./0%ùR%H
Ý*$D÷î*+:fIÁ^4%H32Ù:;DR%H64Ù:;D1

¯pg_dump÷d+ÎÏKÜ�#%ù+I
^Ç#jIöðùËwpg_dump23ATÔË+./0ÿÉIWKpg_dumpATÁáU*æ+{ÖLÝí
Nöð1pg_dumpÚÙ+ÔyVÝqrðó+²./0+ØÙ1ç,#íqrWöÈ6B&j+ØÙIÉ^
³�Äí¦+ALTER TABLEè

4öðU¥v

pg_dumpæÝ+hmhEXY¯psqlá¨©ª1 4öðU¥v+ê]åæ#r

psql dbname < dumpfile

ðUdumpfileÇ#pg_dumpåæ+yGhE1õõåæÝí÷d./0dbnameIÊîïK×Tpsql;§Â
4template0÷dçÁ^I]åæcreatedb -T template0
dbnameè1psqlÌÍçºpg_dump+¿@]Yz-6½¾+./0:;Dò6\]+]»ñ1~Üpsql+
Äï?ª{x|}1 ¬hmhEöðXY\]pg_restoreÚ){¥v1

K23¥vÜ;Iöð0U²ï+ÂaEYÑKð*Nx1w!"+]»îïYZáK1^_&úÝáKI
WH¥vÁáLÛfL²ï÷dÝ)a {+ñÄ?gYÑ!"çaÔyõÇ#ÊñÈ6+I,ÀêÝ#è
1

/0tu5IpsqlãmKÚR%HSQLÒÓ6íÕÖ×T1Ê^Ñ¾¿KÚR%HSQLÒÓ6épsql5GIW
HXYøåON_ERROR_STOP7¯{ATpsqlIõL\psqlKÚRSQLÒÓ65GVÈÔÖç3r

psql --set ON_ERROR_STOP=on dbname < infile

ÝàÞMIÊLÇOÉR%H�Ä¥v+./01ÙúÇ%¡¿1IÊXYz-éêH¥vÙú%HËë+
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m;ATIõM¥v6HèºèÝ6HèºÔm1õ¡à¦XYÀÁûpsql%~-1IÑ single-
transactionåæT¿@{z-1K\]õ¡à¦ÔI«ïe\#{ú+%HÒÓ^í(ùATw.úÔ+¥
vNÔm1,#IõÝªÉK%H�Ä¥v6ÄÚ]âvs+./06{¥1

pg_dumpòpsql©«àU+Oû\ÉÂ¾4%H:;Döð%H./0RÇ%H:;DÝúXOIÁ^r

pg_dump -h host1 dbname | psql -h host2 dbname

¤6r pg_dumpóæ+öð#ü²(template01õïð·Ktemplate1UQ¬+bcÅàóÁáfRíNpg
_dumpöð1©_#I^_K¥vÔ\]+#%H§-.+template1IÊîï4template0÷d%HÇ+.
/0Ih^*>+ÁTñü1

%ÙèÝ¥vIKbH./0*ATANALYZE#kÁ+Ë9IõMµ¶DÇaa]+äù./w1

\]pg_dumpall

pg_dumpb|Çöð%H./0IQW&Ýíöð?(ÅÆIùÇççnú&ú#®wôö+è+|}1ú
wÌÍ:à¨öð%H./0®w+º�Ü-IF1wpg_dumpallá¨1pg_dumpallÎÏ%Hí-®wU
+b%H./0IVW^qßw®wôö+./I^ÅÆòùÇç-.1uåæ+'m]f#r

pg_dumpall > dumpfile

öð+©_XY\]psql¥vr

psql -f dumpfile postgres

çþµ*IÊXYz-¥vRbcYa./0ñI,#^_ÊhKLöð6¬R%HÇ®wU|Àê6]ç
postgresè1K¥v%Hpg_dumpallöðÔêêÈ6)a./0õÿ]»ìy!"Inú&È6¥vÅÆò
ùÇç|}1^_ÊK\]ùÇçI:°qöðU+ùÇç¬A´D(Ö+231

pg_dumpallÚÙÔí*Gåæ¤Ö÷dÅÆóùÇçòÇ./0I¾·úb%H./0pg_dump1õïð
·bH./0§¯#%ù+I,#Ý*./0+ÿÉVÝ*%1

®wôö+./XY\]pg_dumpall+Ñ globals-
only¿@{Ëëöð1^_KËH./0*ATpg_dumpåæI*äLf²(èºÎÏêH®w#îÈ+1

òâ³é./0

K%ö)as³hE ¡"¹+ØÙgä*÷d³é+pg_dumpyGhEXOíGËyz1ÛA¨#Ipg_
dumpXY«GRò/yGInýÊXY\]ò/UnixÚ){òâõ¡GK+yz1a£¡XO+:fr

\]aböð1ÊXY\]Ê»!+abá¨IÁ^gzipr

pg_dump dbname | gzip > filename.gz

¥vr

gunzip -c filename.gz | psql dbname

IEr
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cat filename.gz | gunzip | psql dbname

\]split1splitåæÐÑÊLyGÄ ÝZú+hEYàO¬´¾ª«hEgä+ ¡6ó1Á^Iéb%
ý+³úú2GxÛr

pg_dump dbname | split -b 2G - filename

¥vr

cat filename* | psql dbname

^_\]GNU splitIXOíc&ògzip%â\]r

pg_dump dbname | split -b 2G -éfilter='gzip > $FILE.gz'

&XY\]zcat¥v1

\]pg_dump+§-.öðû¦1. ^_ IvorySQL
ñK+gä*23wzlibab0I§-.öðû¦LK«G./RyGhEÔ²ðab1õLóæò\]gzip
ÔSÝx³ú+öðhEI,#õ¡:¦+%Hµ¹#ðU+ùXYNa¿1¨¥v15>+åæ\]§-
.öðû¦{öð%H./0r

pg_dump -Fc dbname > filename

§-.û¦+öðÝ#psql+ãmIÇOÀÁpg_restore¥vIÁ^r

pg_restore -d dbname filename

{xÚÛXY~Ü Äï 1

²(¬ê³é+./0IÊXOÈ6Lsplit%Dðóv¡:fÜ%¥T\]1

\]pg_dump+VTöð²M1
úwQÿöð%H³é./0+!ÍIÊXY\]pg_dump+VTà¦1&L*ÔöðxHù1ÊXY\]
-j~.t¹VTÍ1VTöðÇÌÍÒAxÓÎiû¦1

pg_dump -j num -F d -f out.dir dbname

ÊXY\]pg_restore
-j{YVT:¦¥v%Höð1&ÇO´D(Ò§-.ÓÎiIEÒAxÓÎiI,ÝàÎi#E¯pg_dum
p -j÷d1

hEgäÿÅÎÏ

ÇÇ%¡ÎÏ1=#Â¾v¹
IvorySQL](áð./0U./+hEIÊXY|]bcÊ»!+:¦¥ThEgäÎÏIÁ^r
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tar -cf backup.tar /usr/local/pgsql/data

,#õ¡:favH"¹I\Éõ¡:fÝþ]IIEjÊåÉpg_dump:fSr

1. úwÉR%HX]+ÎÏI./0:;DîïN?z1Á^qóña½¾+ñ¬»¼#ÝâÙ]+ç�
Ä n#taròçºÚ)ÛfÉRhEgäÖç+%H T+ÿÉI'a:;DÜ�#Ï+ nè1Ý]
jIK¥v./Ü;Ê^È6?z:;D1

2. ^_ÊYZ!¬¨wÕw./0+hEgä9i+ÚÛIÊXOía²³ÿHÀÁü¾+hEIAx{
ÎÏI¥v²-+ùI./01õ¡:f^ÝíâÙ]Inúí7KõöhEU+|}Ça%DFøp
>hEçpg_xact/*èôa]IFøp>hEí7wñam;+FøÖç1%HùhEÇaòõö|}%
âôa]1Vª^ÝXOÇ¥v%HùÑü?+pg_xact./Inúõí(ù./0®wUñaðóù7
ÉÛ]1nýhEgäÎÏ³´D(èê¨ÎÏI¥vêH./0®w1

Ç%¡hEgäÎÏ:f#÷d%H./Ax+Ò%ùÿÉÓI^_hEgäÌÍýNOçVWÊü|&+
þËh°è1Ãé+Áá#÷d%Hí7./0+­+ÒÜ©ÿÉÓIª64uÿÉv¹êH./Axç^
*IÝO#�Äv¹èRÎÏøÎIs6opÜ©ÿÉ1e\K./0:;DATÔIõ¡:¦^a~1,
#IYõ¡:¦÷d+ÎÏqá+hE@â{ÇC./0¼aNh°?zÔ+Öç1nýIVÊ4ÎÏ./
*89./0:;DÔI&í0ú*%|+:;DþÁ¦§wVÿH¤pWALp>1õÝ#yzIÇ#È6
«ïçVªWALhEîï6íìKÎÏUè1ÊXYKÜÝÿÉÜ;×T%|CHECKPOINTYàÛ<¥vÔ
ç1

^_Ê+./0üQxHhEgäIXO¼abc:¦XY²ña­?Éèº*%+Ü©ÿÉ1Á^I^_
Ê+./hEòWALp>påKÝ*+à)*IIEùÇçKÝ*+hEgäUIXO¼aøf\]ÿÉÎ
ÏInúÿÉîï#*%+1Kõötu5I%-6êÚÜ©Ê+hEgähiYwÕð²%ùÿÉäå+
ÌÍ1

^_¼aXO?É*%ÿÉI%¡¿1#L./0:;D?zá¬ä+ÔçYd¢ña+Ü©ÿÉ1Ç%¡
¿1#×T%|½ÖÎi'lÎÏInúõ¡ÎÏ²(ÎÏqç*æ+hEgä¤7#ZÞ+1õ6óKÎ
ÏÁáUÐÑ½ÖÎiI¥vÔ\]½ÖÎi¥v1

'a%¡¿1#\]rsync{×T%|hEgäÎÏ1ðLf#ãK./0:;DATÔ×TrsyncIª6?
z./0:;Dá¬äÔç{L%|rsync --checksum ç--checksum#îÈ+Inúrsync+hEu¤
ÔçÒÍÇOò°R±è1Øú|rsyncíÉØ%|ÿInú&ÇÈ6%ùü²{å+./I¯(:;D#O
ó+IñYsú©_L#%ù+1õ¡:fÐÑKsúO$ÔçÜ×T%|hEgäÎÏ1

«ï%HhEgäÎÏÀêíÉ%HSQLöðël{³çÁ^pg_dumpÝÈ6öð°±+Ü-IQ#öð]
(¤d°±+åæè1,#IL%|hEgäÎÏXO{ÿ1

½ÖÎiòÔçÖ¥vçPITRè

KbcÔçIIvorySQLK./®wAx+pg_wal/TAx5RqÍa%H¨«¦p>çWALè1õHp>áK
+A+#úwqì¦§6+2ºr^_gä¦§IXYÒ¤pÓ4s6%|ô¢ÖY{+p>@{¥v./
0+%ùM1up>+áK^\ÉØÙ¡ÎÏ./0+1=7ÉXOrõúXYc%HhEgäÿÅ+ÎÏ
òWALhE+ÎÏ©Dâ{1VÈ6¥vÔIõúã¥vhEgäÎÏIª64ÎÏ+WALhEU¤p{c
gäSR%HV;Öç1õ¡:fÉÜ;+:fàââ{6{vsI,#aðéß+µÖr

¥ õúÝÈ6%Hè£+%ù+hEgäÎÏÙú23Ö1ÎÏU+bcÜ�Ý%ùMLÀÁp>¤pç
õò¦§¥vqç*æ+VÛéßÝ*è{uh1nýõúÝÈ6hEgäÿÉNOIÇÈ6tarI%H
çº+ÎiÚ)1

¥ ¯(õúXY©D%HÛàä+WALhE¨ß](¤pIXYÀÁjË¨ÎiWALhE{þR½ÖÎÏ
1õ²(³é./0²Åa]InúKðUÝ:à®º¨¥TèºÎÏ1

¥ VÝÈ6%Â¤pWAL@%ÂRs61õúXYKbcÖOó¤pIVÉR%H./0KVÔ+%ùÿ
É1õMIuäåÌÍÔçÖ¥vr
KÉRÊ+'lÎÏY6IXYL./0¥vR&Kð6bcÔç+Öç1

¥ ^_õú½Ö¨L%gßWALhEyùíÇ%LYZ6¬wü*'lÎÏhE+$DI
õúÇÉRw%H(6Îgär KbcÔçÖõúROFGØúL$DI
&SÝx#./0+V;¶m1
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«ï:  pg_dump ò
pg_dumpallÝíóæhEgäÿÅ+ÎÏIVWÝO](½ÖÎi:×1õçöõ#·¸+VWÝí7á¬
+|}](WAL¤p1

ÇjË+hEgäÎÏäå{jIõ¡:fÇOÌÍêH./0®w+¥vIÄÛfÌÍðU%HT®+¥
v1ÇÇI&È6³¯+Îiáðr%H'lÎÏ+ëlXO{ì³IVW%HºÆ+gäLíóæ³¯È
6NÎi+WALS¯1¹à^ýIK{xÈ6CXëM+tu5I&#¶¿+ÎÏäå1

6\]½ÖÎiç^N{x./0½Ê+úÒK­ÎÏÓèÝN¨¥vIÊÈ6%H4'lÎÏÔç23+
½Ö+ÎiWALhE¨ß1úw23IKÊd¢Ø%H'lÎÏÜ;IÊ¾ud¢VGH](ÎiWALhE
+Áá1²¾¨Iõú¶ãöåÎiWALhE+$¹1?(^cd¢ÎiòÎÏ+:¦YÑØÙÁáU+6
ÖI:~Ü Äï 1

3b./

copy K IvorySQLùòò/hEÜçÆ9./1COPY TO c%Hù+Ü-v¹R%HhEIQCOPY FROM
|4%HhEv¹./R%Hùçc./kQRùU a./è1COPY TO
^Ov¹%HSELECT¢£+©_1

^_z-w%HßßùICOPY TOLÇcz-ß+./v¹RhE1²(COPY
FROMIhEU+bHxçL?§¨ã¬Rz-ßU1COPY
FROMåæ+ßßùU¼az-+ùß|í|áð/0³1

S%HhEñ+COPYzüIvorySQL:;DÂ¾4%HhE©ªIE«¬R%HhE1uhEîï#IvorySQL
]»çAT:;D+]»IDèXìy+VW¾uY:;D+èÅ{z-ðñ+1Vz-wPROGRAMÔI:;
D×Tí-+åæVW4uá¨+ò/yG©ªIE«¬Ruá¨+ò/y¬1uá¨îïY:;D+èÅ
z-IVWîï#IvorySQL]»X×T+1Kz-STDINIESTDOUTÔI./íÀÁº»¼ò:;DÜç+
½¾%y1

ATCOPY+bH6¼LKpg_stat_progress_copyèêUJKð¥Í1

³ã

COPY table_name [ ( column_name [, ...] ) ]

Ê   FROM { 'filename' | PROGRAM 'command' | STDIN }

Ê   [ [ WITH ] ( option [, ...] ) ]

Ê   [ WHERE condition ]

COPY { table_name [ ( column_name [, ...] ) ] | ( query ) }

Ê   TO { 'filename' | PROGRAM 'command' | STDOUT }

Ê   [ [ WITH ] ( option [, ...] ) ]

ÉÊ option IJHSî}G&

Ê   FORMAT format_name

Ê   FREEZE [ boolean ]

Ê   DELIMITER 'delimiter_character'

Ê   NULL 'null_string'

Ê   HEADER [ boolean ]

Ê   QUOTE 'quote_character'

Ê   ESCAPE 'escape_character'
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Ê   FORCE_QUOTE { ( column_name [, ...] ) | * }

Ê   FORCE_NOT_NULL ( column_name [, ...] )

Ê   FORCE_NULL ( column_name [, ...] )
Ê   ENCODING 'encoding_name'

fÚ~.øåI:~Ü Äï 1

yG

KÝNèÝÔI%HCOPYåæíÈÔ%Híú

COPY count

count  #Nv¹+T.1 «ïr  ^_åæÝ#COPY É  TO STDOUTIEf~+psqlåæ\copy É  to stdout,
psqlLÇñWõHåæòò1õ#úwÔóâXåæòòòeeñW+./1

«Õ

COPY TOÇO](òÀùIQÝO](èêIVWÝO4TùITÄnv¹T1 Á^ICOPY table TO
v¹ûSELECT * FROM ONLY table ü*+T1 ÅfCOPY (SELECT * FROM table) TO É
X](öð%HÕo«|©îóÄnùIèêU+ñaT1

COPY FROMXYN](òÀùóÇ�ùóÄnùIE)aINSTEAD OF INSERTè*D+èê1

ÊîïÂaNCOPY TO©ª+ù*+¿1²!I YÑNCOPY FROMã¬+ù*+ã¬²!1
ÂaKåæUßG+ß*+²!Çá¬w1

^_²ù8]wTÿ2ºMIü?+SELECT1=L¾](COPY table
TOÅë1V;IaTÿ2ºM+ùÝÌÍCOPY FROM1ÝÁXY\]f~+INSERTÅë1

COPYåæUFR+hEíN:;DçQÝ#
º»¼¾]èÂ¾©ªI«¬1ný&úîïÙ(./0:;DçÝ#º»
¼è+$D*IE#./0:;DXYìy+1&úîï# IvorySQL ]»çAT:;D+]»
IDèXìy+VW#X©IEX«+1çº¨I]PROGRAM
z-+åæ^í¯:;DçÝ#º»¼¾]èÂ¾×TI&^îï# IvorySQL ]»XY×T+1
ÇÐÑ./0õÿ]»IEx1wÅÆpg_read_server_filesó
pg_write_server_filesÑpg_execute_server_program Ü%+]»COPY%HhEIEåæI
nú&ÐÑ©ªIE«¬:;Da²!ìy+bchEIEAT:;Da²!ìy+á¨1

Ý6cCOPYò psqlzæ \copy âX1\copyíO] COPY FROM STDINIECOPY TO
STDOUTIª6©ª/áð%H psqlº»¼Xìy+hEU+./1 nýIK\]\copyÔIhE+Xì
yMòìy!ìªÖ(º»¼QÝ#:;D1

õú&'KCOPYU\]+hEñã# z-ú%H\²¬A1KCOPY TO+
tu5:;DíÉ¹õ%ÖI,#²( COPY FROMÊXY¿14%H]ü²
¬Az-+hEU©ª1u¬ALy/:;D¥áçQÝ#º»¼è
+ÚÙAxçÀê#®w+./AxèÕo1

]PROGRAM×T%HåæXOíªRØÙgä +ìyt¹$¹ç^ SELinuxè+"¹1

COPY FROMLO]Aòù*+bcè*D òô¢Ê91,#&ÝíO]ë|1

²(òôßICOPY FROMåæLã#«*y¬./UF1+ß³IõòINSERT+¿@OVERRIDING SYSTEM
VALUE+Tú%M1

COPYy¬òyGªR DateStyle+­®1úw°qRðó XO\]¬/0DateStyleøå+ IvorySQL
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23+XÆçMIK\] COPY TO;¾uc DateStyleøåúISO1ÅZöðc IntervalStyleøåú
sql_standard+./^#%H¥5ïInúì+nç³XOí
N)aÝ*IntervalStyleøå+:;DÕoÒÓ1

e\./íN:;DÂ¾4%HhE©ªIE«¬%HhEQÝÀÁ
º»¼Iy¬./^íNy/ENCODING¿@IEV;
º»¼48ÕoIVWyG./íNy/ENCODINGI EV;º»¼48¥T481

COPYíKØ%HÒÓòOóØÙ1õK COPY TO+tu5Ýí(ùyzI,# KCOPY
FROMUAòùLYZ[Rw% öT1õöTLÝí7ÉXÞIEXìyI,#&úÝªò/à)Çç1
^_K%|³é+v¹ØÙUGËÒÓIõXOã[üVX~+à)Çç1
ÊXO¾¿O]VACUUM{¥vNã[+ Çç1

FORCE_NULLòFORCE_NOT_NULLXYN*Ô
]K*%ß*1õí(ùcYN±]+Ç³,öõúÇ³VWcë±]+Ç³ ,öõúÇ,1

hEû¦

hmû¦

K\]textû¦ÔI©ªI«¬+#%HhmhEIðUb%TÇ#ùU+%T1%TU+ßN-äxíÄ
Ý1ß³m¯#¯yGñ.óæ+IE#XNy¬ñ.¾ª+Ä(bHÄM./çé+xí,1KúÇ³+
ß+Ùå\]z-+Ç³,1^_y¬hE+bcTí7É¨q{xIE{å+ßICOPY
FROMLíìG%HÒÓ1

./+©9XYùüú%HÇí7Ã¥­-
Öêç\.è+Ë%T14%HhE©ªÔI./©9òÕVÝ#î6+InúhE©9íÇYZá¬]w1
Ça\]3.0º»¼ÉeÜ;+º»¼¾]v¹./ÔôÈ6&1

Ã¥­xíç\èXYN]KCOPY./U{±]N]ÙTIEßä-í+xí1²Å¨I^_5ßxíÙú
%Hß³+%�ÄGËI&ú îïN;å%HÃ¥­rÃ¥­m¯óÖTóÔ«YÑ V;+-äíxí1

COPY TOíÝQbcÃ¥­ÈÔz-+Ç³,1 üÃICOPY FROMíKÆõÃ¥­Ü;cy¬
ûÇ³,üù%1nýI%HÇ³,çÁ^\NèÝíûþ µ+./³\Nç&íNùüú\\NèãX1

COPY FROMôÅ5ß²´+Ã¥­¨ßr

¨ß ùü

\b 5ûçASCII 8è

\f õ=çASCII 12è

\n ÖTçASCII 10è

\r Ô«çASCII 13è

\t ¹ùçASCII 9è

\v <û¹ùçASCII 11è

\digits Ã¥­6â%RÙH¬¥¹.xùüu.x48²¾
+xÛ

\xdigits Ã¥­Qx6â%RÙH|­¥¹.xùüu.x4
8²¾+xÛ

V;ICOPY TOÝí*G%H¬¥¹I|­¥¹Ù
Ã¥­¨ßI,#&°þc*>ßG+ðó¨ß](Wöt¹xí1

bc*äùûU¼aFR+ðóÃ¥­xíLNVÙùüðm¯1ÝÁI6«ï
ÇQÝî6+Ã¥­InúWXOïÇ¨óæ%Hù%./©9òÕç
\.èIEÇ³,ç/0#\Nè+xí,1õöxí, LKèÝbcðóÃ¥­òâÜ;NôÅ1
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ÉädeóæCOPY./+¾]c./ÖTòÔ«ÄÅ öõú\nò\r¨ß1V;XYc%H./Ô«ùüú
%HÃ¥­òÔ«Ic%H./ÖTùüú%HÃ¥­òÖT1ÝÁIë{+*T
XOÝí¾ªõöùü1^_KÝ*+$DÜççÁ^4 Unix R Windowsè
%yCOPYhEI&ú^{-ÌªRÄ&1

ñaÃ¥µ¨ßRK48öõ6¥TÕo1
]¬¥¹ò|­¥¹.xÃ¥µ¨ßz-+xÛîïK./048UíÝa~xí1

COPY TOL]%H Unix õû+ÖTç Ò\nÓèúób%T1ATK Microsoft Windows
*+:;D|íyGÔ«/ÖTçÒ\r\nÓèIÝÁÇ²
COPYR%H:;DhEõML1úwLRüKL%ùI COPY TO STDOUTã#*ùÒ\nÓQ
Ýà:;DKL#èH1COPY FROMO¬òâY
ÖTóÔ«IEÔ«/ÖT©¸+T1úwãå¯Ùú./+ëQÃ¥­+ÖT
IEÔ«S{+õúI^_yGU+T©9VÝèºüºI COPY FROMLíåæ1

CSVû¦

õ¡û¦¿@N]((¬ò(G{xðóá¨çÁ^çTùûè\]+ûê
ÄÝ³çCSVèhEû¦1Ý*( IvorySQLò/hmû¦\]+ö. ë|I&óæVWôÅ%È+ CSV
ö.$¹1

bHÕxU+³]DELIMITERxíÄÝ1^_³í7 -äíxíóQUOTExíóNULLxí,ó
%HÔ«IEõTxíIWHêH³íNQ*QUOTExí
Ùú;ÖIE6ÖIVWKu³ÜQUOTExíIE ESCAPExí+bc%|GËÜ;p*ö.xí1KyG
z-ßU¬NULL³ÔI'XY\] FORCE_QUOTE{É¹Q*±]1

CSVû¦¼aò/:¦{nÄNULL³òÇxí,1 IvorySQL+COPY]±]{òâ
õ¡nÄÚÙ1NULLN?ÉNULL~.xí,yG VWÝíN±]IQù%NULL~.xí,+¬NULL
³íNQ*±]1Á^I\]/0øåÔINULLN«Ù%Hë
N±]+Çxí,IQ%HÇxí,./³íN«ÝSû±êç""è1
³+©ªüñçº+ë|1ÊXY]FORCE_NOT_NULL{Ôó ²z-ß+NULLy¬ÉZ1Ê'XY\]
FORCE_NULLcS±]+Ç³xí,./³öõÝNULL1

núÃ¥­KCSVû¦UÝ#%¡²´xíI./©9òÕ
\.^XYÙú%H./³GË1úwÅZbcÕoÓíIK
%T*Ùúè@GË+\../³yGÔí§9N±]IVW
y¬Ô^_N±]I|ÝíNÕoú./©9òÕ1^_hK6¬%H¯
Ç%H¾]÷d+hEVWðU)a%HëN±]+ßWXO)a
\.³IÊXOÈ6Ky¬hEU±]u³1

«ï

CSVû¦UIñaxíR#aï.+1%HNÇoIEðó ¬
DELIMITERxíöé+±]³LíìWöxí1K(¬
{§]Ço#$CSVTRp-äÍ+gä+./ÔIõXO
í(ùÒÓ1^_GËõ¡tuIK(¬./R IvorySQL.Ü;IÊXOÈ6¨òâu
CSVhEYÆõJ¸+Ço1

«ï

CSV û¦LôÅVWóæSaí7}¬+Ô«òõT+±]³+ CSV
hE1nýhEVÝ"(hmû¦hE+bHùT%T+í¦1

«ï

{xá¨íóæ©ª+¢ÊêÂ#ÝDêâ+ CSV hEInýuhE
û¦{C#%¡vwQÝ#ò/1nýÊXOíëR%öÛf\]õ¡
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$¹(¬+hEIVWCOPY^XOóæðóá¨Û fòâ+hE1

ú¥¹û¦

binaryû¦¿@(ùña./NYú¥¹û¦ QÝ#hmû¦áð/©ª1&ÉhmòCSVû¦6
ÿ%öI,#ú¥¹û¦hEKÝ*+$D÷îò IvorySQL lmÜç+XÆ
çM6Sö1'aIú¥¹û¦û./û¦¬êü?1Á^ÝO4
%HsmallintßUyGú¥¹./VWc&©¬R%H integerßUI©ªõMLKhmû¦U#XT+1

binaryhEû¦¯%HhE[ó"HIE{xHí7
T./+4ãYÑ%HhE¸îÝ1[�ò./RYÄ+xÛ¨ùü1

hE[
hE[¯ 15 xÛ+p-KîÝI6>â·%H7ä+[�áân1

p-Kar

òñ
11-xÛ+¨ßPGCOPY\n\377\r\n\0 Ñ «ï
"xÛ#òñ+%Hî6+�Äçuòñ#úwO-Ì¨*ËhEN Ûfh°òâ 8
Ùxí48+%yñÄ&1õHòñLNT¸ì³Á
qDó<õ"xÛó<õCÙIE©êu¤f¤7è1

ò>K
32-Ùê.Ùí8I]YùüuhEû¦+¤6:>1ÙN4êú 4 0 çLSBèR 31çMSBè1
«ïõHKYÄ+xÛ¨ápçsCa~ÙK;èIñauhEû¦ U\]+ê.KR#õM116-31
ÙNqß]{ùüd¤+hEû¦ yzI ©ªE^_KõHôöÜ*Ë¨qÜÇ+NøåÙI&¾u
Uó10-15 ÙNqß]{ùüû6,-+û¦yzI©ªE¾ujË
¨=ÁõHôöÜbc¨qÜÇ+NøåÙ1V;Ç-.w%Hò> ÙIðóÙîïú"r

Ù 16
^_ú 1Iùü./Uí7 OID\^_ú
0I|Ýí71IvorySQLÝàÌÍOidgäßI,#û¦Ýªí7uzüí1

[�áânäÍ
32-úê.Iùü[�`a�Ä+YxÛù+äÍIÝíìðm¯1
V;IõHäÍú"IVWð6Çµâ·Ø%H4ã1ë{²u
û¦+{¤XOíÐÑK[�UùüÆÇ+./1^_©ªEÝ½
U6²[�áân./LèHIXY2¹¨ÉÁ&1

[�áânKN¨qí7%HO§õÕo+ý+¨ß1 uò>KVÝ¦Kä©ªEáâ./#èH1fÚ+
[�áâÜ-+øùßí6{+*TáL1

õ¡øùÐÑû6,-+[�ÇQçÇQ[�áâýIEøåÏÙò>ÙèYÑ
¬û6,-+{¤çøåCÙò>Ù{ùüõç{¤VWKÈ6ÔûáânK UÇQÌÍ./è1

4ã
b%H4ã¯%Hùü4ãUK.¯+ 16 Ùê.ù.23çV;I%HùU
+ña4ãR¾u)aü*+ù.I,#õXOÝíã#ú`è1ª6#4ã U+b%HKI&#%H
32 Ù+äÍxI6>|âP·õHxHxÛ+K.
/çäÍxÝíìðm¯IVWXY#"è1Ùú%¡²´tuI-1 ùü%H NULL K³1K NULL
tu5I6>ÝíâP³xÛ1

KKÜç¼a²p#$IEbcðóÆÇ+./1

V;I%Hú¥¹û¦hEU+ña./³RNcøúú¥¹û¦çû¦48%è1
XY¨Þë{+áâXOíÇQ%HÐÑë¢z- ß+û¦48+[�K1

6úþµ+4ã./Ö-D´+ú¥¹û¦IÊ¾u~� IvorySQL78I²Å#]( ß
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./çé+*sendò*recvñ.çÀêX YK78+src/backend/utils/adt/AxUéR õöñ.è1

^_hEUí7 OIDIOID KíµâKKù.xÜ61&#%HòÀKI
ÝÁ&¼aNí7KKù.U1«ïIvorySQLV;lmÝÌÍoidgäß1

hE¸
hEÙ¯%Hí7 -1 + 16 Ùê.xãÝ1õ{-Ìû%H 4ã+Kù.xnÄ21

^_%HKù.xÝ# -1 ^Ý#q¿+ß.I©ªE¾uJKÒÓ1
õF1w%¡Ú²}¡./Ý*%+ÆÇô¢1

üÁ

5>+ÁT\]î­ç|èÙúK-äíc%Hùv¹Rº»¼r

COPY country TO STDOUT (DELIMITER '|');

4%HhEUv¹./RcountryùUr

COPY country TO STDOUT (DELIMITER '|');

Çcñ+Y 'A' 2[+ïiv¹R%HhEUr

COPY (SELECT * FROM country WHERE country_name LIKE 'A%') TO
'/usr1/proj/bray/sql/a_list_countries.copy';

6v¹R%HabhEUIÊXY]àUcyG(R%HÇ�abá¨r

COPY country TO PROGRAM 'gzip > /usr1/proj/bray/sql/country_data.gz';

õ3#%H´D(4STDINv¹RùU+./r

AF      AFGHANISTAN

AL      ALBANIA

DZ      ALGERIA

ZM      ZAMBIA
ZW      ZIMBABWE

«ïb%T*+Çoþµ#%H¹ùí1

5>#]ú¥¹û¦yG+ü*./1u./#] Unix Ú) od -cÁq6éü+1uù)aÙßI
Ø%ßçé#char(2)IØúßçé#textI ØÙßçé#integer1ñaTKØÙßR#Ç³1

0000000   P   G   C   O   P   Y  \n 377  \r  \n  \0  \0  \0  \0  \0  \0

0000020  \0  \0  \0  \0 003  \0  \0  \0 002   A   F  \0  \0  \0 013   A

0000040   F   G   H   A   N   I   S   T   A   N 377 377 377 377  \0 003
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0000060  \0  \0  \0 002   A   L  \0  \0  \0 007   A   L   B   A   N   I

0000100   A 377 377 377 377  \0 003  \0  \0  \0 002   D   Z  \0  \0  \0

0000120 007   A   L   G   E   R   I   A 377 377 377 377  \0 003  \0  \0

0000140  \0 002   Z   M  \0  \0  \0 006   Z   A   M   B   I   A 377 377

0000160 377 377  \0 003  \0  \0  \0 002   Z   W  \0  \0  \0  \b   Z   I
0000200   M   B   A   B   W   E 377 377 377 377 377 377

`a+fÚ|}XY~Ü Äï 1

MOàâ

¢£MOXOªx¡n°­®1ðU%ön°XY¯]»t¹IQðó+|Ä(gä5«øù+'m â1

\]EXPLAIN

IvorySQLúbH[R¢£óæ%H¢£ù/1
¿1h°+ù/{ù%¢£©îò./+ÄM²(¥+MO{j\²#s?î+Inýgäí7w%Hvs
+ë/D{ÿH¿1¥+ù/1 ÊXY\]EXPLAINåæá@ë/Dúbc¢£æÝ+¢£ù/1
Ü©¢£ù/#%þðåI&6ó%öZË{ñÃI,#mÛÇHêþÿ%ö'l1

õöÁT\]EXPLAIN+/0ÒtextÓyGû¦Iõ¡û¦µòVWà(Ü©1^_Ê¦cEXPLAIN+yGø
í%Há¨L¥%%ÄÞIÊ¾u\]&+}¡$DX©+yGû¦çXMLóJSON I YAMLè1

EXPLAIN'l

¢£ù/+©î#%Hù/©Ö+.1sª«+©Ö#Óã©Ör&ú4ùUÈÔëZòâ+T1
Ý*+ùìyà¦aÝ*+Óã©Öçér§¨Óãó°±ÓãóÙê°±Óã1
^'aÝ#ù+T{7IÁ^VALUESTëòFROMUÈÔ®D+ñ.I&úa§Â+©Öçé1^_¢£È
6½¾óÜ®óB¨óIEKëZòâ+T*+ð&ØÙIWHÇíKÓã©ÖÜ*að&ÆÇ+©Ö{×
TõöØÙ1 VWILõöØÙÀêRax¡:fInýKõöÙå^aXOGËÝ*+©Öçé1
EXPLAINíù/.UbH©ÖRyG%TIéü'm+©Öçéòù/Dúuù/©Ö+×TñL+2�r
ù1 Ø%Tçs*«+©Öè#²uù/+ã×T2�+rù\ù/DHêsú¶+Ç#õH.x1

õ3#%HjË+ÁTIÇ#]{éüyG@â{#èHM+r

EXPLAIN SELECT * FROM tenk1;

Ê                        QUERY PLAN

-------------------------------------------------------------
ÊSeq Scan on tenk1  (cost=0.00..458.00 rows=10000 width=244)

¯(õH¢£¼aWHERETëI&îïÓãùU+ñaTInýù/DÇO¿1\]%HjË+§¨Óãù
/1Ní7K±ìêU+.x#ç4xÊ¸èr

¥ rù+892�1KyG-çXY23Ü;çé+ÔçIÁ^K%HB¨ÛÖ3×TB¨+Ôç1

¥ rù+ã2�1õHrù³'(+cø#ù/©ÖíNATRèÝI
eñaX]+TRNô°1ÝÁþµ*%H©Ö+ÄÛÖXO{ÿOó©ªñaX]+TçÞ5>+LIM
ITÁTè1

¥ õHù/©ÖyGT.+rù³1*MI^c-u©ÖOATRèÝ1

¥ ¨ùõHù/©ÖyG+TK2üÍçYxÛù8è1

2�#]ë/D+2�~.ñÖ-+óïËÙ{Q¯+1%ä*Yªà)=>úËÙ{Í¯2�\
^Ç#seq_page_costLN?Évwøú1.0Ið&2�~.Lü²(&{øå1

174

https://www.postgresql.org/docs/17/sql-copy.html


mÛ+ÁTRc-õö~.\]/0³1

a%Ö{¤6r%H*«©Ö+2�íì&+ñaT©Ö+2�1'a%Ö^{¤6rõH2�ÇÃ'ë/
D?±+¥¦1²Å#õH2�¼a�o©_T%~íº»¼ñå[+ÔçIõHÔçXO#þµå[Ôç
U+%H¤6n°\,#&Në/DÛ=wInú&ÛfÀÁu¤ù/{¤7çõúü|IbHh°+ù/
RLyG*M+T®è1

T.³a%öúäôInú&Ý#ù/©ÖòâIÓãÁ+T.IQ#u©Ö*G+T.1õÀêÉNÓã
+T.å%öI núaöNÓã+TíN¾](ý©Ö*+bïWHERETëõEÁq51
â¦Uì«+Trùí¾U(¢£þµÈÔó{Öó<õ+T.1

ÔRõú+ÁTr

EXPLAIN SELECT * FROM tenk1;

Ê                        QUERY PLAN

-------------------------------------------------------------
ÊSeq Scan on tenk1  (cost=0.00..458.00 rows=10000 width=244)

õö.x+óæ¬êÂ¾1^_Ê×Tr

SELECT relpages, reltuples FROM pg_class WHERE relname = 'tenk1';

Êí*Ëtenk1a358Hà)=>ò10000T1 2�Nù8ú
ç=>©ª.*seq_page_costè+çÓã+T.*cpu_tuple_costè1/0tu5Iseq_page_cost#1.0Icp
u_tuple_cost#0.01I nýrù+2�# (358 * 1.0) + (10000 * 0.01) = 4581

ËKéõúu¤¢£VÇQ%HWHEREõEr

EXPLAIN SELECT * FROM tenk1 WHERE unique1 < 7000;

Ê                        QUERY PLAN

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

ÊSeq Scan on tenk1  (cost=0.00..483.00 rows=7001 width=244)
Ê  Filter: (unique1 < 7000)

:«ïEXPLAINyGéüWHERETëNVL%HÒÁqDÓõE5QR§¨Óãù/©Ö1
õïð·uù/©Öú&Óã+b%Tô¢uõEIVWÇyGÀÁuõE+T1núWHERETë+áKI
rù+yGT.ÎÏw1ÝÁIÓãÝLîïìyña 10000
TIný2�¼aNÎÏ\þµ*2�'añ*èç/°{jI*èw 10000 *
cpu_operator_costèYÃ'ô¢WHEREõEñå[+ÆÇ CPU Ôç1

õõ¢£þµ¿1+T.#
7000I,#rù+rowsÇ#HUº³1^_ÊÿH¤võHHËIWHÊ{XOÉR=aÝ*+rù1
ýÇIõHrùíKb|ANALYZEåæÜ6¤7I
núANALYZEæÝ+äù./#4uùUP$|Mù8+1

ËKIéõúcõE7É{dûr

EXPLAIN SELECT * FROM tenk1 WHERE unique1 < 100;
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Ê                                 QUERY PLAN

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

ÊBitmap Heap Scan on tenk1  (cost=5.07..229.20 rows=101 width=244)

Ê  Recheck Cond: (unique1 < 100)

Ê  ->  Bitmap Index Scan on tenk1_unique1  (cost=0.00..5.04 rows=101 width=0)
Ê        Index Cond: (unique1 < 100)

õ3Ië/DÖ-\]%Hv%+ù/rTù/©Öìy%H°±{éGù%°±õE+T+ÙåIª6*
«ù/©Öþµ¨4ùUªGWöT1ë¢¨ÖªTÉ§¨¨©ª&ú+2�C{xI,#Ý#ña+ù=
>RNìyIõHLþµ*ÝªÉ%|§¨Óã2�6åç\]v«ù/+ n#nú*«ë/©Öc°±
òôG{+TÙåK©ªÜ;?ÉüâÙåB¨IõMXYsú¶ËëÖª+2�1©Öñ+3>FR+Ò
ÙêÓ#×TuB¨+$¹è1

ËKéõúíWHERETëÇQÇ%HõEr

EXPLAIN SELECT * FROM tenk1 WHERE unique1 < 100 AND stringu1 = 'xxx';

Ê                                 QUERY PLAN

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

ÊBitmap Heap Scan on tenk1  (cost=5.04..229.43 rows=1 width=244)

Ê  Recheck Cond: (unique1 < 100)

Ê  Filter: (stringu1 = 'xxx'::name)

Ê  ->  Bitmap Index Scan on tenk1_unique1  (cost=0.00..5.04 rows=101 width=0)
Ê        Index Cond: (unique1 < 100)

ÖÇ+õEstringu1 = 'xxxÕãåwrù+yGTù.I
,#¼aãå2�InúõúÝªÈ6ìyü*+T®D1
:«ïIstringu1TëÝON¾]ú%H°±õEInúõH°±Ç#Kunique1ß*1
&N]{Áq4°±Uô°G+T1ný2�þµ*=âÇQw%öYÃ'õHÆÇ+ô¢1

K}ötu5ë/DL{õû(%HÒsimpleÓ°±Óãù/r

EXPLAIN SELECT * FROM tenk1 WHERE unique1 = 42;

Ê                                QUERY PLAN

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

ÊIndex Scan using tenk1_unique1 on tenk1  (cost=0.29..8.30 rows=1 width=244)
Ê  Index Cond: (unique1 = 42)

Kõçù/UIùTN?É°±§¨ªÉIõ\É©ª&ú2�{CI,#ðUa%ö#²TÙåB¨+Æ
Ç2�1 Ê{xÔyLKÇªÉ%HË%T+¢£U@Rõ¡ù/çé1
&^ZêN](Âaù%°±§¨+ORDER BYTë+¢£UI
núWMÇÝÈ6ÆÇ+B¨%õ{ÜáORDER BY1KýüÁUIPQ ORDER BY
unique1L\]ü*+ù/Inú°±YZô¦F1w:ó+B¨1

ë/DXYÀÁx¡:¦þËORDER BYTë1*>+ÁTùkIõM+B¨TëXYô¦þË1
ë/D'XYPQ%Hk°+sort%õr
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EXPLAIN SELECT * FROM tenk1 ORDER BY unique1;

Ê                           QUERY PLAN

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

ÊSort  (cost=1109.39..1134.39 rows=10000 width=244)

Ê  Sort Key: unique1
Ê  ->  Seq Scan on tenk1  (cost=0.00..445.00 rows=10000 width=244)

^_ù/+%�Äqì²ñÈB¨î+;Ö¥TB¨IWHù/DXOíÖ-\]incremental sort%õr

EXPLAIN SELECT * FROM tenk1 ORDER BY four, ten LIMIT 100;

Ê                                             QUERY PLAN

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

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

ÊLimit  (cost=521.06..538.05 rows=100 width=244)

Ê  ->  Incremental Sort  (cost=521.06..2220.95 rows=10000 width=244)

Ê        Sort Key: four, ten

Ê        Presorted Key: four
Ê        ->  Index Scan using index_tenk1_on_four on tenk1  (cost=0.29..1510.08
rows=10000 width=244)

ûêëB¨üÉIÇ¯B¨ÐÑK²êH©_®¥TB¨Ü;ÈÔ4ãIõÃðXY\]LIMIT¢£¥Tµ¶
1
&'XYãåÜá\]òLB¨üGRà)+XOMI,ð4Ò#L©_®öÄúxHB¨3|+2�ÇQ
1

^_KWHERE±]+xHT*aë¢+°±Ië/DXOí¿1\]õö°±+%H AND I OR ãDr

EXPLAIN SELECT * FROM tenk1 WHERE unique1 < 100 AND unique2 > 9000;

Ê                                    QUERY PLAN

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

ÊBitmap Heap Scan on tenk1  (cost=25.08..60.21 rows=10 width=244)

Ê  Recheck Cond: ((unique1 < 100) AND (unique2 > 9000))

Ê  ->  BitmapAnd  (cost=25.08..25.08 rows=10 width=0)

Ê        ->  Bitmap Index Scan on tenk1_unique1  (cost=0.00..5.04 rows=101 width=0)

Ê              Index Cond: (unique1 < 100)

Ê        ->  Bitmap Index Scan on tenk1_unique2  (cost=0.00..19.78 rows=999 width=0)
Ê              Index Cond: (unique2 > 9000)

,#õ6óìyvH°±IñYûÇ\]%H°±VcðóõEÙúÁqDüÉI&Ý%-O÷G1^_Ê
79*ÑR+ôöIÊL@Rù/^íü¾¤71

5>#%HÁTI&âüwLIMIT+~_r
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EXPLAIN SELECT * FROM tenk1 WHERE unique1 < 100 AND unique2 > 9000 LIMIT 2;

Ê                                    QUERY PLAN

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

ÊLimit  (cost=0.29..14.48 rows=2 width=244)

Ê  ->  Index Scan using tenk1_unique2 on tenk1  (cost=0.29..71.27 rows=10 width=244)

Ê        Index Cond: (unique2 > 9000)
Ê        Filter: (unique1 < 100)

õ#ò*>ü*+¢£I,#õúÇQw%HLIMITõMÝ#ña+TRÈ6Nô°IVWë/D¤7w&+
Ö-1«ï°±Óã©Ö+ã2�òTù.éüG¥C&íNATRèÝ1,#I"¹©ÖKô°RõöT
+XÄÜ%6ÇíOóIný&+ã2�Ç#°±Óã©Ö+XÄÜ%IVWõ#¢£+þµrù2�1Ü
ñY]õHù/QÝ#KÜ;+ù/*ÇQ%H"¹©Ö#nú"¹ÛfÅZKÙêÓã*å[892�I
nýã2�í#õÁW¡:fç25HËÙè+}H³1

éõúÿH½¾vHùI\]õúYZöåÁ+ßr

EXPLAIN SELECT *

FROM tenk1 t1, tenk2 t2

WHERE t1.unique1 < 10 AND t1.unique2 = t2.unique2;

Ê                                     QUERY PLAN

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

ÊNested Loop  (cost=4.65..118.62 rows=10 width=488)

Ê  ->  Bitmap Heap Scan on tenk1 t1  (cost=4.36..39.47 rows=10 width=244)

Ê        Recheck Cond: (unique1 < 10)

Ê        ->  Bitmap Index Scan on tenk1_unique1  (cost=0.00..4.36 rows=10 width=0)

Ê              Index Cond: (unique1 < 10)

Ê  ->  Index Scan using tenk2_unique2 on tenk2 t2  (cost=0.29..7.91 rows=1 width=244)
Ê        Index Cond: (unique2 = t1.unique2)

KõHù/UIõúa%H}èñ"½¾©ÖI&avHùÓãÙúy¬IT©Ö1u©Ö+ø6T+b¥
Ã'wù/.+©î1½¾+Ø%HçIÒouterÓèT©Ö#%Hû;>ÞR+üº+ÙêÓã1&+2�
òTù.ûõú4SELECT É  WHERE unique1 < 10ÉR+ü*InúõúLWHERETëunique1 <
10]KwWH©Ö*1t1.unique2 = t2.unique2TëËK'Ýü?Iný&Ý­® outer
Óã+Tù.1}èñ"½¾©ÖLú4 outer
T©ÖÉR+b%TAT&+ØúHçIÒinnerÓèT©Ö1V; outer T+ß³XYNã¬ inner
Óã1õ3I{§ outer T+t1.unique2³#X]+IñYõúÉR+ù/ò2�û;>ÞR+jËSELECT
É  WHERE t2.unique2 =
constanttuüºçrù+2�þµ*É;>@R+=ÏI#núKt2*+¤v°±Óãíì]RC!#á
è1ñ"©Ö+2�|NY outer Óã+2�ú'løåIÇQ²b%H outer TR6¥T%| inner Óã
ç10 * 7.87èIàQ*](½¾òâ%Ö CPU Ôç1

KõHÁT3I½¾+yGTù.f(vHÓã+Tù.+ßlI,ÀêVÝ#ña+tuUR^ýI
núXOa*ÔFÑvHù+
ÆÇWHERETëIVWný&ÇON¾](½¾ÖIQÝO­®bc%Hy¬Óã1õ3#%HÁTr

EXPLAIN SELECT *
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FROM tenk1 t1, tenk2 t2

WHERE t1.unique1 < 10 AND t2.unique2 < 10 AND t1.hundred < t2.hundred;

Ê                                        QUERY PLAN

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

ÊNested Loop  (cost=4.65..49.46 rows=33 width=488)

Ê  Join Filter: (t1.hundred < t2.hundred)

Ê  ->  Bitmap Heap Scan on tenk1 t1  (cost=4.36..39.47 rows=10 width=244)

Ê        Recheck Cond: (unique1 < 10)

Ê        ->  Bitmap Index Scan on tenk1_unique1  (cost=0.00..4.36 rows=10 width=0)

Ê              Index Cond: (unique1 < 10)

Ê  ->  Materialize  (cost=0.29..8.51 rows=10 width=244)
Ê        ->  Index Scan using tenk2_unique2 on tenk2 t2  (cost=0.29..8.46 rows=10

width=244)
Ê              Index Cond: (unique2 < 10)

õEt1.hundred <
t2.hundredÝOKtenk2_unique2°±UNGHIný&N¾]K½¾©Ö1õbãw½¾©Ö+rùyG
Tù.I,#¼a¤7bcy¬Óã1

«ïõ3ë/D¿1wÒü¶Ó½¾+ inner
?gI:f#K&+*:pw%Hü¶ù/©Ö1õïð·t2°±ÓãLÇNL%|Ie\}èñ"½¾©
ÖÈ6©ªð./||çbH{§ outer
?g+TR6©%|è1ü¶©ÖK©ª./ÔL&qáKÜáUIª6Kb%|6Ö×TÔ4ÜáÈÔ.
/1

KòâÇ½¾ÔIÊXOí@R½¾ù/©Ö*Ô5QaÒ½¾ÁqDÓòòÀÒÁqDÓõE1½¾Áq
DõE{§(Ç½¾+ONTëIný%HÛfÀÁ½¾ÁqDõE+T^O¬Ùú%HÇ³áâ+TN*G
1,#%HòÀÁqDõEN¾]KÇ½¾õEÜ6VWnýÛõEÆõT1K%HÜ½¾Uõv¡ÁqD
çé¼aÅ.nÅ1

^_õúc¢£+¿1Í¤7%ÖIõúXOÉR%H¬êÝ*+½¾ù/r

EXPLAIN SELECT *

FROM tenk1 t1, tenk2 t2

WHERE t1.unique1 < 100 AND t1.unique2 = t2.unique2;

Ê                                       QUERY PLAN

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

ÊHash Join  (cost=230.47..713.98 rows=101 width=488)

Ê  Hash Cond: (t2.unique2 = t1.unique2)

Ê  ->  Seq Scan on tenk2 t2  (cost=0.00..445.00 rows=10000 width=244)

Ê  ->  Hash  (cost=229.20..229.20 rows=101 width=244)

Ê        ->  Bitmap Heap Scan on tenk1 t1  (cost=5.07..229.20 rows=101 width=244)

Ê              Recheck Cond: (unique1 < 100)
Ê              ->  Bitmap Index Scan on tenk1_unique1  (cost=0.00..5.04 rows=101

width=0)
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Ê                    Index Cond: (unique1 < 100)

õ3ë/D¿1w\]%H0¾½¾IKðU%Hù+TNp¬%HÜá0¾ùIKõÜ6ðóùNÓãV
Wúb%T¢é0¾ù{ñéù%1*M6«ïb¥#^cÃ'ù/©î+rtenk1*+ÙêÓã#0¾©Ö
+y¬I0¾©Öíîï0¾ù1ª60¾ùíÈÔí0¾½¾©ÖI0¾½¾©ÖL4&+ outer
Tù/©ªTIVúb%HT´°0¾ù1

Ç%¡XO+½¾çé#%HÎV½¾I^5ñür

EXPLAIN SELECT *

FROM tenk1 t1, onek t2

WHERE t1.unique1 < 100 AND t1.unique2 = t2.unique2;

Ê                                       QUERY PLAN

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

ÊMerge Join  (cost=198.11..268.19 rows=10 width=488)

Ê  Merge Cond: (t1.unique2 = t2.unique2)
Ê  ->  Index Scan using tenk1_unique2 on tenk1 t1  (cost=0.29..656.28 rows=101

width=244)

Ê        Filter: (unique1 < 100)

Ê  ->  Sort  (cost=197.83..200.33 rows=1000 width=244)

Ê        Sort Key: t2.unique2
Ê        ->  Seq Scan on onek t2  (cost=0.00..148.00 rows=1000 width=244)

ÎV½¾6ó&+y¬./N?É½¾îB¨1KõHù/UItenk1./N\]%H°±ÓãB¨IYàO
¬?Éh°+§¨{ìyT1,#²(onek|{õû(%H§¨ÓãòB¨InúKWHùUa{xTÈ6
Nìyç²({xT+B¨I§¨ÓãQB¨êêÉ%H°±Óã¥Inú°±ÓãÈ6¬§¨+à)ìy
è1

%¡¢@7ëù/+:f#É¹ë/DÀÁ&0ú2�sÏ+bc1=IõXY\]8]/_]ò>þËÁ^
I^_õúVÝ0*K;>+ÁTU§¨ÓãQB¨#òâùonek+sñ:fIõúXYÿHr

SET enable_sort = off;

EXPLAIN SELECT *

FROM tenk1 t1, onek t2

WHERE t1.unique1 < 100 AND t1.unique2 = t2.unique2;

Ê                                       QUERY PLAN

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

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

ÊMerge Join  (cost=0.56..292.65 rows=10 width=488)

Ê  Merge Cond: (t1.unique2 = t2.unique2)
Ê  ->  Index Scan using tenk1_unique2 on tenk1 t1  (cost=0.29..656.28 rows=101

width=244)

Ê        Filter: (unique1 < 100)
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Ê  ->  Index Scan using onek_unique2 on onek t2  (cost=0.28..224.79 rows=1000
width=244)

õéüë/D0ú]°±Óã{B¨onek+2�6É]§¨ÓãQB¨+:¦C³Ê12%1VªI5%Hy
z##E`+#õM1õúXYÀÁ\]EXPLAIN ANALYZE{êÚ)ù%5I^5hñä1

EXPLAIN ANALYZE

XYÀÁ\]EXPLAIN+ANALYZE¿@{ô¢ë/Drù³+/°M1ÀÁ\]õH¿@IEXPLAINíþµ×
Tu¢£Iª6éü`þ+Tù.òKbHù/©ÖUkù+`þATÔçI'ía%HòÀEXPLAINéü
+rù³1Á^IõúXOÉRõM%H©_r

EXPLAIN ANALYZE SELECT *

FROM tenk1 t1, tenk2 t2

WHERE t1.unique1 < 10 AND t1.unique2 = t2.unique2;

Ê                                                          QUERY PLAN

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

--------------------------------------------------------------
ÊNested Loop  (cost=4.65..118.62 rows=10 width=488) (actual time=0.128..0.377 rows=10

loops=1)
Ê  ->  Bitmap Heap Scan on tenk1 t1  (cost=4.36..39.47 rows=10 width=244) (actual

time=0.057..0.121 rows=10 loops=1)

Ê        Recheck Cond: (unique1 < 10)
Ê        ->  Bitmap Index Scan on tenk1_unique1  (cost=0.00..4.36 rows=10 width=0)

(actual time=0.024..0.024 rows=10 loops=1)

Ê              Index Cond: (unique1 < 10)
Ê  ->  Index Scan using tenk2_unique2 on tenk2 t2  (cost=0.29..7.91 rows=1 width=244)

(actual time=0.021..0.022 rows=1 loops=10)

Ê        Index Cond: (unique2 = t1.unique2)

ÊPlanning time: 0.181 ms
ÊExecution time: 0.501 ms

«ïÒactual
timeÓ³#Y°±ù+`þÔçIQcostrù³NYóï+ËÙùüIný&úÝ
³XOù%*1Kõ3>6¢@+s¤6+%Ö#rù+Tù.#EDâ¨¾Uþ
µ³1KõHÁTUIrù³R#èºh°+I,#KþµU¬êåÞ1

K}ö¢£ù/UIXYx|×T%HTù/©Ö1Á^Iinner
°±ÓãXOínú*«}èñ"ù/U+b%H outer
TQN×T%|1Kõ¡tu5Iloops³JKw×Tu©Ö+ã|.IVW actual time
òT.³#õö×T+K2³1õ#úwéõö.xO¬û2�rùNéü+:¦aXÉM1Lõö³ß*l
oops³XYÉRKu©ÖUþµçé+ãÔç1K*>+ÁTUIõúK×Ttenk2+°±Óã*å[wã
ø 0.220 °±1

K}ötuUIEXPLAIN
ANALYZEíéüù/©Ö×TÔçòTù.ÜÇ+ÆÇ×Täù|}1Á^IB¨ò0¾©ÖF1ÆÇ+|
}r
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EXPLAIN ANALYZE SELECT *

FROM tenk1 t1, tenk2 t2

WHERE t1.unique1 < 100 AND t1.unique2 = t2.unique2 ORDER BY t1.fivethous;

Ê                                                                QUERY PLAN

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

------------------------------------------------------------------- ------
ÊSort  (cost=717.34..717.59 rows=101 width=488) (actual time=7.761..7.774 rows=100

loops=1)

Ê  Sort Key: t1.fivethous

Ê  Sort Method: quicksort  Memory: 77kB
Ê  ->  Hash Join  (cost=230.47..713.98 rows=101 width=488) (actual time=0.711..7.427

rows=100 loops=1)

Ê        Hash Cond: (t2.unique2 = t1.unique2)
Ê        ->  Seq Scan on tenk2 t2  (cost=0.00..445.00 rows=10000 width=244) (actual

time=0.007..2.583 rows=10000 loops=1)
Ê        ->  Hash  (cost=229.20..229.20 rows=101 width=244) (actual time=0.659..0.659

rows=100 loops=1)

Ê              Buckets: 1024  Batches: 1  Memory Usage: 28kB
Ê              ->  Bitmap Heap Scan on tenk1 t1  (cost=5.07..229.20 rows=101

width=244) (actual time=0.080..0.526 rows=100 loops=1)

Ê                    Recheck Cond: (unique1 < 100)
Ê                    ->  Bitmap Index Scan on tenk1_unique1  (cost=0.00..5.04 rows=101

width=0) (actual time=0.049..0.049 rows=100 loops=1)

Ê                          Index Cond: (unique1 < 100)

ÊPlanning time: 0.194 ms
ÊExecution time: 8.008 ms

B¨©Öéü\]+B¨:fçÃð#IB¨#KÜáU'#à)*¥TèòÈ6+ÜáIà)Çç¯10
¾©Öéüw0¾ú+.¯ò3.IYÑN0¾ùñ\]+Üá¯+¾³ç^_3.õÁ%I^Lí*ÑR
à)Çç\]I,#V¼aNéüè1

Ç%¡çé+ÆÇ|}#N%HÁqDõEÆõ+T.r

EXPLAIN ANALYZE SELECT * FROM tenk1 WHERE ten < 7;

Ê                                              QUERY PLAN

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

--------------------------------------
ÊSeq Scan on tenk1  (cost=0.00..483.00 rows=7000 width=244) (actual time=0.016..5.107

rows=7000 loops=1)

Ê  Filter: (ten < 7)

Ê  Rows Removed by Filter: 3000

ÊPlanning time: 0.083 ms
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ÊExecution time: 5.905 ms

õö³²(N¾]K½¾©Ö*+ÁqDõE²ÅaÒ³1ÇaKÊåa%HNÓãTIEK½¾©ÖU%
HXO+½¾²NÁqDõEé\ÔIÒRows RemovedÓTôíGË1

%HûÁqDõEüº+tuGËKÒa%Ó°±ÓãU1Á^I�oõH¢£I&´°í7%Hz-Ö+
xÖír

EXPLAIN ANALYZE SELECT * FROM polygon_tbl WHERE f1 @> polygon '(0.5,2.0)';

Ê                                             QUERY PLAN

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

-----------------------------------
ÊSeq Scan on polygon_tbl  (cost=0.00..1.05 rows=1 width=32) (actual time=0.044..0.044

rows=0 loops=1)

Ê  Filter: (f1 @> '((0.5,2))'::polygon)

Ê  Rows Removed by Filter: 4

ÊPlanning time: 0.040 ms
ÊExecution time: 0.083 ms

ë/D0úç¬êh°èõH|MùjúÝ³Éûì%|°±ÓãInýõúÉRw%HòÀ+§¨ÓãI
ðU+ñaTRNÁqDõEé\1,#^_õúÉ¹\É%|°±ÓãXYN\]Iõú@Rr

SET enable_seqscan TO off;

EXPLAIN ANALYZE SELECT * FROM polygon_tbl WHERE f1 @> polygon '(0.5,2.0)';

Ê                                                       QUERY PLAN

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

-------------------------------------------------------
ÊIndex Scan using gpolygonind on polygon_tbl  (cost=0.13..8.15 rows=1 width=32)

(actual time=0.062..0.062 rows=0 loops=1)

Ê  Index Cond: (f1 @> '((0.5,2))'::polygon)

Ê  Rows Removed by Index Recheck: 1

ÊPlanning time: 0.034 ms
ÊExecution time: 0.144 ms

õ3õúXY@R°±ÈÔ%Hy¿TIª6&íN°±õE+¤Öô¢é\1õ#nú%H GiST
°±²(xÖíí7GH#
Òa%+Ór&°þÈÔþÿAò+xÖí+TIª6õúîïKWöT*Lò°+í7MGH1

EXPLAINa%HBUFFERS¿@XYòANALYZE%â\]{ÉR{xATÔäù|}r

EXPLAIN (ANALYZE, BUFFERS) SELECT * FROM tenk1 WHERE unique1 < 100 AND unique2 > 9000;

Ê                                                          QUERY PLAN
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-------------------------------------------------------------------

--------------------------------------------------------------
ÊBitmap Heap Scan on tenk1  (cost=25.08..60.21 rows=10 width=244) (actual

time=0.323..0.342 rows=10 loops=1)

Ê  Recheck Cond: ((unique1 < 100) AND (unique2 > 9000))

Ê  Buffers: shared hit=15
Ê  ->  BitmapAnd  (cost=25.08..25.08 rows=10 width=0) (actual time=0.309..0.309 rows=0

loops=1)

Ê        Buffers: shared hit=7
Ê        ->  Bitmap Index Scan on tenk1_unique1  (cost=0.00..5.04 rows=101 width=0)

(actual time=0.043..0.043 rows=100 loops=1)

Ê              Index Cond: (unique1 < 100)

Ê              Buffers: shared hit=2
Ê        ->  Bitmap Index Scan on tenk1_unique2  (cost=0.00..19.78 rows=999 width=0)

(actual time=0.227..0.227 rows=999 loops=1)

Ê              Index Cond: (unique2 > 9000)

Ê              Buffers: shared hit=5

ÊPlanning time: 0.088 ms
ÊExecution time: 0.423 ms

BUFFERSF1+.xlØõúòô¢£+êö�Ä#² I/O s]^+1

ÕônúEXPLAIN
ANALYZEþµAT¢£Ibc¶Ù]RLÉê*æIe\¢£XOyG+bc©_NÀÁ{ÌÍñWEXPLAI
N./1^_Ê¦6ÄÞ%H./u¤¢£QÝ¦¤7Ê+ùIÊXYKÄÞè6ÔmåæIÁ^r

BEGIN;

EXPLAIN ANALYZE UPDATE tenk1 SET hundred = hundred + 1 WHERE unique1 < 100;

Ê                                                          QUERY PLAN

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

-------------------------------------------------------------
ÊUpdate on tenk1  (cost=5.07..229.46 rows=101 width=250) (actual time=14.628..14.628

rows=0 loops=1)
Ê  ->  Bitmap Heap Scan on tenk1  (cost=5.07..229.46 rows=101 width=250) (actual

time=0.101..0.439 rows=100 loops=1)

Ê        Recheck Cond: (unique1 < 100)
Ê        ->  Bitmap Index Scan on tenk1_unique1  (cost=0.00..5.04 rows=101 width=0)

(actual time=0.043..0.043 rows=100 loops=1)

Ê              Index Cond: (unique1 < 100)

ÊPlanning time: 0.079 ms

ÊExecution time: 14.727 ms

ROLLBACK;
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h^KõHÁTUñ@R+IV¢£#%HINSERTóUPDATEIDELETEåæÔI¾]ù{¤+þµÚÙ¯ì
«ã¬ó{ÖI<õù/©ÖèÝ1õH©ÖÜ5+ù/©Ö×T-ÙCTYÑ/IEù8Ö./+ÚÙ1n
ýK*>Iõú@RõúYZÞÁ+ÙêùÓãI&+yGNøí%H{Ö©ÖI{Ö©ÖíáðN{ÖÁ
+T1'a%Ö³É«ï+#I¹à./u¤©ÖXO6X~+ATÔççõ3I&çés³ÏÆ+Ôçè
Ië/DV;V¼a²2�rùÇQbc¥¦{jkõöÚÙ1õ#núõöÚÙ²b%Hh°+¢£ù/
RÉLIñY&Ý­®ù/+¿11

V%HUPDATEIEDELETEåæ­®Õo«|ÔI yGXOCõMr

EXPLAIN UPDATE parent SET f2 = f2 + 1 WHERE f1 = 101;

Ê                                   QUERY PLAN

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

ÊUpdate on parent  (cost=0.00..24.53 rows=4 width=14)

Ê  Update on parent

Ê  Update on child1

Ê  Update on child2

Ê  Update on child3

Ê  ->  Seq Scan on parent  (cost=0.00..0.00 rows=1 width=14)

Ê        Filter: (f1 = 101)

Ê  ->  Index Scan using child1_f1_key on child1  (cost=0.15..8.17 rows=1 width=14)

Ê        Index Cond: (f1 = 101)

Ê  ->  Index Scan using child2_f1_key on child2  (cost=0.15..8.17 rows=1 width=14)

Ê        Index Cond: (f1 = 101)

Ê  ->  Index Scan using child3_f1_key on child3  (cost=0.15..8.17 rows=1 width=14)
Ê        Index Cond: (f1 = 101)

KõHÁTUI{ÖÛÖÈ6�oÙHTùYÑswFR+Äù1nýaFHy¬
+ÓãTù/Ib%H²¾(%Hù1ú]SâÞIK{ÖÛÖ*ò«wLN{Ö
+ü?AòùIéü+§¨ûü¾+Tù/ü*çõöò«#4 PostgreSQL 9.5
23ÖÇ+IKY;+lmU©EîïÀÁ ~áTù/ôO½UõöAòùè1

EXPLAIN ANALYZEéü+ Planning time#4%HYÕÞ+¢£æÝ¢£ù/V¥Tµ¶
ñå[+ÔçIðUÝíìÕÞò¤«1

EXPLAIN ANALYZEéü+Execution
timeíì×TD+89ò?zÔçIYÑATNè*+bcè*D+ÔçI,#&ÝíìÕÞó¤«Ië/
+Ôç1^_aåK×TBEFORE×TD+ÔçI&LNíìKü?+ã¬ó{ÖI<õ©Ö+ÔçÜ\,
#]{×TAFTER
è*D+Ôç¼aNù8InúAFTERè*D#KêHù/èÝ6Nè*+1KbHè*DçBEFOREIAFT
ERè^Në¢¨éü1«ïIJÊ9è*DLÝíN×TIÂRm;©9IVWnýymÝíNEXPLAIN
ANALYZE�o1

åK

Kv¡a~+:fUEXPLAIN
ANALYZEñÍ¯+ATÔçXOBç*%H¢£+hê×T1¶ãI¯(ÝíayGTN~øíº»¼IÄ
+%y2�ò I/O öõ2�¼aNíìKÜ1ð|I¯EXPLAIN
ANALYZEñÇQ+Í¯2�XOí{X~I²Å#KØÙgäO]gettimeofday(){Ð+$D*1ÊXY\]
pg_test_timingÚ){Í¯KÊ+gä*+ùÔ2�1

EXPLAIN©_Ý¾uNÇ&RûÊþµGH+¬êÝ*+tu1Á^I%H{ú+ù*+©_ÝONc-Ý
´D³éù1ë/D+2�rùÝ#­M+IVWný&XOú%H{³I{ú+ù¿1%HÝ*+ù/1
%HÔ¼ÁT#IK%HÇò/%Hà)=>+ù*IÊL£ðã#ÉR%H§¨Óãù/IQÝà°±#
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EX]1ë/D0ôR&Kbctu5RL|]%|à)=>©ª{òâuùIný]ÆÇ+=>©ªá¢
@%H°±#¼aÒ³+çõúYZK;>+polygon_tblÁTUÞÁè1

K%ötuUIþµ+³òrù+³Ýíù%É{¥I,#õV¬ÒÓ1%¡õM+tu*æKù/©Ö+
×TNLIMITIçº+~_{ÿOó1Á^IKõúÜ;]Á+LIMIT¢£Ur

EXPLAIN ANALYZE SELECT * FROM tenk1 WHERE unique1 < 100 AND unique2 > 9000 LIMIT 2;

Ê                                                         QUERY PLAN

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

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

ÊLimit  (cost=0.29..14.71 rows=2 width=244) (actual time=0.177..0.249 rows=2 loops=1)
Ê  ->  Index Scan using tenk1_unique2 on tenk1  (cost=0.29..72.42 rows=10 width=244)

(actual time=0.174..0.244 rows=2 loops=1)

Ê        Index Cond: (unique2 > 9000)

Ê        Filter: (unique1 < 100)

Ê        Rows Removed by Filter: 287

ÊPlanning time: 0.096 ms
ÊExecution time: 0.336 ms

°±Óã©Ö+rù2�òTù.NéüÝ¥C&íATRèÝ1,#þµ*"¹©ÖKÉRvHTÜ6Ç
Oó:óTInýþµ+Tù.Ça 2
VWATÔçÜÏ(2�rùñde+Ôç1õV¬rùÒÓIõ{{%¡rù³òþµ³éü:¦*+Ý
*1

ÎV½¾^açº+Ëï1^_%HÎV½¾]¹w%Hy¬VWðU+s6%Hî³ú(Ç%Hy¬U+
5%Hî³I&LOó©ªÇ%Hy¬1Kõ¡tu5IÝía{x+ù%VWnýÝÈ6ÓãØúHy¬
+`a�Ä1õí(ùÝ©ª%HT©Ö+ñaÜ-Ið©_ÇCKLIMITUñFR+1ÇÇI^_ outer
çØ%HèT©Öí7Sa¤vî³+TIinnerçØúHèT©ÖíNü5VWN¤ÖÓã{éOù%WH
î³+T1EXPLAIN ANALYZEíäùü* inner T+¤v*GIÇ¥C&ú#`þ+ÆÇT1Va{x outer
¤vÔI² inner Tù/©ÖñJK+þµTù.íéß¨³(þµK inner ?gU+T.1

¯(þË+"¹IBitmapAnd ò BitmapOr ©Öã#JK&ú+þµTù.ú"1

ÀêIEXPLAINLéüë/DæÝ+bHù/ÛÖ1
,#IK}ötu5I×TDXYÝ×T}öÛÖInúy/ë/ÔÝX]+~.³O°-õöÛÖÛfó
æbcT1 çV;Iõ{íKÓãÄnù+AppendIMergeAppendÛÖ+TÛÖU*æ1è
*æõ¡tuÔIL4EXPLAINyGU<=õöù/ÛÖIVéüSubplans RemovedrN+òô1

ë/D\]+äù|}

Ëßäù|}

^õúK*%ÛñÞI¢£ë/DÈ6rù%H¢£6ô°+T.IõMôO²¢£ù/LG¥+¿11
mÛ²gä](õörù+äù|}¥T%Hÿ!+ka1

äù|}+%H�ÄÇ#bHùò°±U+@+ã.IYÑbHùò°±ò]+à)ý.1õö|}qáK
pg_classù+reltuplesòrelpagesßU1 õúXY]çº5>+¢£¢@õö|}r

SELECT relname, relkind, reltuples, relpages

FROM pg_class

WHERE relname LIKE 'tenk1%';
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Ê      relname        | relkind | reltuples | relpages

----------------------+---------+-----------+----------

Êtenk1                | r       |     10000 |      358

Êtenk1_hundred        | i       |     10000 |       30

Êtenk1_thous_tenthous | i       |     10000 |       30

Êtenk1_unique1        | i       |     10000 |       30

Êtenk1_unique2        | i       |     10000 |       30
(5 rows)

õ3õúXY@Rtenk1í7 10000 TI &+°±^aõHxTI,#°±ÜÉùúÉxçÝ©ªè1

G(~W�oIreltuplesòrelpagesÝ#þÔ{Ö+
Iný&úÀêí7aöÁÔ+³1&úNVACUUMóANALYZEò£H DDL åæçÁ^CREATE
INDEXè{Ö1%HÝÓãºù+VACUUMIANALYZEØÙçêÞtuèLY&Óã+�Äú'lÇ¯{Öre
ltuplesù.IõÇ(ùw%HUº³1KbctuUIë/DLbp&Kpg_classUéR+³{ù%V;+
üâù ¡IõMÉR%HZµ+Uº1

³x.¢£Ç#ô°ùUT+%�ÄInú&úa"¹6Nô¢+T+WHERETë1
nýë/DÈ6r8WHERETë+¿1ÍIeíDWHERETëUbHõE+T+ÉÁ1
](õHb;+|}áðKpg_statisticgäAxU1 Kpg_statisticU+@¯ANALYZEòVACUUM
ANALYZEåæ{ÖI VWã#Uº³çe\ee{Öèè1

õwÂ¾¢@pg_statisticÜÇI
ÄÚô¢äù|}+Ôys¥¢@&+èêpg_stats1pg_statsNøùú{-ÌÜ©1
QWIpg_stats#ña=RXY©ª+IQpg_statisticÇO¯õÿ]»©ªçõMXYÅZ¬x!]»4ä
ù|}U?ª%öðó=+ù+Ü-+|}1pg_statsèêN"¹úÇéüV;]»X©+ùè1Á^Iõ
úXYr

SELECT attname, inherited, n_distinct,

Ê      array_to_string(most_common_vals, E'\n') as most_common_vals

FROM pg_stats

WHERE tablename = 'road';

Êattname | inherited | n_distinct |          most_common_vals

---------+-----------+------------+------------------------------------

Êname    | f         |  -0.363388 | I- 580                        Ramp+

Ê        |           |            | I- 880                        Ramp+

Ê        |           |            | Sp Railroad                       +

Ê        |           |            | I- 580                            +

Ê        |           |            | I- 680                        Ramp

Êname    | t         |  -0.284859 | I- 880                        Ramp+

Ê        |           |            | I- 580                        Ramp+

Ê        |           |            | I- 680                        Ramp+

Ê        |           |            | I- 580                            +

Ê        |           |            | State Hwy 13                  Ramp
(2 rows)
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«ïIõvTéü+#ü*+ßI%H²¾23(roadùçinherited=tè+èºÕo«|I
Ç%HÇíìroadùm¯çinherited=fè1

ANALYZEKpg_statisticUáð+|}¯ç²Å#bHß+most_common_valsU+s³@.òhistogram_bo
unds.ãèXY]ALTER TABLE SET STATISTICSåæúb%ßøåI
IEÀÁøå%å7¯default_statistics_target¥Tºiøå1 A;+/0"¹# 100
H@1Fèu"¹XOíéë/DLG{/°+rùç²Å#²WöaÝë|./Ä9+ßèI
ð4Ò#Kpg_statisticUçéw{xÇçIVWÈ6=âx%ö+Ôç{ù8rù.³1
üÉÜ5IÉZÏ+"¹XO{´DWö./Ä9ÉZjË+ß1

{xë/D²äù|}+\]XY~Ü Äï 1

áâäù|}

êêXY@R¯(¢£TëU]R+xHßüù?fQAT·Uý+×Tù/+Ð¢£1ë/DÀêícø
xHõE#þýë¢+Iõ¡cøKß³üù?f+tu5#ÝÝ¢+1¯(êë+äù|}Äª+Ú²H
ëß+MRI&úÛfùúRüß?f+½ô1ÝÁIIvorySQLaOûù8x4äù|}I&Oùúõç|
}1

¯(XO+ßãD.¬ê:³IñYÝXO§9ù8x4äù|}1XY÷dáâäù|}²ïç{êN+
úäù|}²ïè{zü:;D?Éü^²³ß®D+äù|}1

äù|}²ïXY\]CREATE
STATISTICSåæ÷d1õM%H²ï+÷d{{#÷dw%HAx@{ùü²äù|}a²³1þµ+./
[®#¯ANALYZEçIE#%HÄÚåæIIE#6L+§9ÄÞè×T+1[®R+³XYKpg_statistic
_ext_dataAxU@R1

ANALYZE'(&]{ù8êëËßäù|}+ùTMm{ù8áâäù|}1¯(Mm+ ¡íP·ùIE
ùß+äù|}Aòç^;%ÛñäèÇ³QÇQI{³+äù|}AòÀêLí(ù{/°+áâäù|
}I*Ô^í(ù{xåKù8áâäù|}Ü*+Ôç1

5>+úÛkaV;ÌÍ+áâäù|}çé1

ñ.ÎÏ

sjË+%çáâäù|}âäñ.ÎÏIõ#K./0ô¦-.U\]+nò1^_ßa+³+½ôáY
Ö-ßb+³IeÝíavHT)aü*+a³,#aÝ*+b³IõúÇjßbñ.ÎÏ(ßa1K%Hèº
ëô¶+./0UIñ.ÎÏ¾u{áK(5îòõî*1ÝÁIþµ*{x./®Dí¯( ¡ nÛf
Nèºëô¶IêÞ+ÁT#úwMOQaï¨Ãëô¶1e\K%Hèºëô¶+./0UI^ía}ö
ßÜç+�Ä?fIõöXYùþÝ�Äñ.ÎÏ1

ñ.ÎÏ+áKÂ¾­®w²-¢£Urù+/°M1^_%H¢£í7ë¢ßòÎÏß*+õEIÎÏß
*+õEÝí¥%%ÎÏ©_+ ¡1,#^_¼añ.ÎÏ+½ôI¢£ë/DLc-õE#ë¢+I(
ù²©_ ¡+Ïr1

6K½ë/Da?ñ.ÎÏ+|}IANALYZEXY[®üßÎÏ+GÍ1ûrñaßãÜç+ÎÏáÍXO
íÿöRÝXþËIný./[®N"¹úÚ²WöK%Häù|}²ïU%âGË+ßãç]dependenci
es¿@-.è1deÇ²Éü?+ßã÷ddependenciesäù|}IYÅZANALYZEYÑ6q¢£ë/UÝ
î6+2�1

õ3#%H[®ñ.ÎÏäù|}+ÁTr

CREATE STATISTICS stts (dependencies) ON city, zip FROM zipcodes;

ANALYZE zipcodes;

SELECT stxname, stxkeys, stxddependencies
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Ê FROM pg_statistic_ext join pg_statistic_ext_data on (oid = stxoid)

Ê WHERE stxname = 'stts';

Êstxname | stxkeys |             stxddependencies

---------+---------+------------------------------------------

Êstts    | 1 5     | {"1 => 5": 1.000000, "5 => 1": 0.423130}
(1 row)

õ3XY@Rß1ç!4èèºÖ-ß5çstèInýg.ú1.0IQst{Ö-42%+!4Iïð·a{x
stç58%èaxH!41

Kú*Ññ.ÎÏß+¢£ù8¿1ÍÔIë/Dí\]ÎÏg.{OêÚ²õE+¿1ÍrùIõMÇÝ
íóæÏr1

ñ.ÎÏ+"¹

V;ÇaK�ojËf³õEçLßûê¯³ÉZèò)aê¯³+IN
TëÔIñ.ÎÏô´]1Ýí\]&ú{¤¥ÉZvHßIEÉZßòùþ¦+f³õE+rùI
^Ýí]&ú{¤¥ôöTëóLIKEIEbcðóçé+õE1

K]ñ.ÎÏrùÔIë/Dc-K*Ñ+ß*+õE#,-+VWný#"a+1^_&ú#Ý,-+I
h°+rùL#"TI,#W¡XOMÝíN�o1Á^Ií-%HõM+¢£

SELECT * FROM zipcodes WHERE city = 'San Francisco' AND zip = '94105';

ë/DLíÛècityTëInú&Ý¤7¿1ÍIõ#h°+1ÝÁIeà`¨Ça"TÜá5>+¢£I
ë/D^íLG*M+cø

SELECT * FROM zipcodes WHERE city = 'San Francisco' AND zip = '90210';

ÝÁIñ.ÎÏäù|}ÛfF1á¬+|}{Bõõ¡tu1

K{xþµtuUIõ¡cøÀê#OÜá+1Á^IK¾]á¨UXOa%HGUI{ÐÑ¿1,-+st
ò!4³]K¢£U1,#^_Ý#õMIñ.ÎÏXOÇÝ#%HXT+¿@1

x4XnÄ³ù.

Ëßäù|}áðb%ßUXnÄ³+.¯1KãDxHßçÁ^GROUP BY a,
bèÔI^_ë/DÇaËßäù./I|²XnÄ³.¯+rùêêíÒÓI(ù¿1Ý¥+ù/1

úw¤¥õ¡rùIANALYZEXYúßã[®XnÄ³äù|}1òY;%MIúb%¡XO+ßãDLõ
Emt#ÝVþµ+InýÇíú%âGËK%Häù|}²ïç]ndistinct¿@-.èU+ßã[®./
1LíúßãUßG+ß+b%¡XO+ãDR[®./1

ÕÖÜ;+ÁTIZIP48ùU+XnÄ³ù.XOCõMr

CREATE STATISTICS stts2 (ndistinct) ON city, state, zip FROM zipcodes;

ANALYZE zipcodes;

SELECT stxkeys AS k, stxdndistinct AS nd

Ê FROM pg_statistic_ext join pg_statistic_ext_data on (oid = stxoid)
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Ê WHERE stxname = 'stts2';

-[ RECORD 1 ]------------------------------------------------------ --

k  | 1 2 5

nd | {"1, 2": 33178, "1, 5": 33178, "2, 5": 27435, "1, 2, 5": 33178}
(1 row)

õùüaÙ¡ßãDa33178HXnÄ³rZIP48òÀóZIP48òstóZIP48+st+hçmþ*²(ù
Uí-+%H$%+ZIP48I&úm{Ç¾u#üf+è1Ç%:>IstòÀ+ãDÇa27435HXnÄ
³1

deÇ²þµ](Äã+ßãDYÑÄã.ÒÓrù(ùwUýù/+ßãD÷dndistinctäù|}²ï1
E|IANALYZEñ"ÇíNã[1

x4MCVßù

úbßáð+Ç%¡äù|}#®º³ßù1
õMXY²ËHß¥T¬ê/°+rùI,#²(KxHß*)aõE+¢£IXOí(ùd¤+ÒÓrù
1

úw¤#õ¡rùIANALYZEXY[®ßãD*+MCVßù1 ûNOÎÏòn-
distinctg.çºI²b¡XO+ßÄã¥TýØÙR#ÝVþµ+1
Kõ¡tu5I¢Ê{#^ýInúMCVßùçûNOÎÏMòn-distinctg.Ý*èáðw»øß³1
nýI{[®K\]mcv¿@-.+äù²ïU*ÔGË+Wößã+./1

ÕÖ;>+üÁI!$48ù+MCVßùXOçº(Y5Ü-çû{jË+äù|}Ý*I&È6%Hñ.
{ô¢MCVÜ-è:

CREATE STATISTICS stts3 (mcv) ON city, state FROM zipcodes;

ANALYZE zipcodes;

SELECT m.* FROM pg_statistic_ext join pg_statistic_ext_data on (oid = stxoid),

Ê               pg_mcv_list_items(stxdmcv) m WHERE stxname = 'stts3';

Êindex |         values         | nulls | frequency | base_frequency

-------+------------------------+-------+-----------+----------------

Ê    0 | {Washington, DC}       | {f,f} |  0.003467 |        2.7e-05

Ê    1 | {Apo, AE}              | {f,f} |  0.003067 |        1.9e-05

Ê    2 | {Houston, TX}          | {f,f} |  0.002167 |       0.000133

Ê    3 | {El Paso, TX}          | {f,f} |     0.002 |       0.000113

Ê    4 | {New York, NY}         | {f,f} |  0.001967 |       0.000114

Ê    5 | {Atlanta, GA}          | {f,f} |  0.001633 |        3.3e-05

Ê    6 | {Sacramento, CA}       | {f,f} |  0.001433 |        7.8e-05

Ê    7 | {Miami, FL}            | {f,f} |    0.0014 |          6e-05

Ê    8 | {Dallas, TX}           | {f,f} |  0.001367 |        8.8e-05

Ê    9 | {Chicago, IL}          | {f,f} |  0.001333 |        5.1e-05

Ê  ...
(99 rows)
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õùkstòÀ+sêÞãD#%&'²nIþµ®WçKMmUèÊú0.35%1
ãD+'m®Wçy/jË+bß®Wù8è{ú0.0027(I(ùvH.¯ÿ+Ïr1

de{KþµKõEU%â\]+ß+ãD*÷dMCVäù²ïI²(õöãDIÒÓrùã.í(ùUý
+×Tù/1 E|IÇíã[ANALYZEòë/Ôç1

]éüJOINTët¹ë/D

õúXYK%-áÍ*]é¦JOINÅft¹¢£ë/D16koúèHÈ6&Iõú¶ãÈ6%öÍ¶½ô
1

K%HjË+½¾¢£UIÁ^r

SELECT * FROM a, b, c WHERE a.id = b.id AND b.ref = c.id;

ë/DXY§¯¨?Ébc§¨½¾í-+ù1Á^I&XYæÝ%H\]WHEREõEa.id = b.id½¾ A R B
+¢£ù/Iª6]ÇÇ%HWHEREõEc C ½¾RõH½¾ù1IE&XYã½¾ B ò C ª6à½¾ A
ÉR*M+©_1 IE^XY½¾ A R C ª6c©_û B ½¾ Ñ
ÝÁõHL~WÝ¥InúîïæÝèê+ A ò C
+)*ÂlIQKWHERETëU¼aX]õE{µ¶u½¾çIvorySQL×TDU+ña½¾R*æKvHy
¬ùÜçI ñY&îïYõöí¦Ü%d¢©_è1
¤6+%Ö#õöÝ*+½¾XOMíGKÅ.f~+©_I,K×T2�*ÄXOa:³+SÅ1
nýIë/Dí²&ú¥Tâ°VÿHéGsC~+¢£ù/1

V%H¢£Ç*ÑvHIÙHùÔIWHÝÈ6�o{x½¾§¨1,#XO+½¾§¨.P·ù.A+Ç
QÝz.Çä1
VõÁ|Hx¸+ùY6Iþµ*ymÝXO²ñaXOML%|àË´°I¢Ê²­{HùRÈ6üVä
+Ôç¥Të/1
Vajx+y¬ùÔIIvorySQLë/DL4àË´°Võú%¡+%nW´°I&ÇÈ6�oa".¯+X
OMçVõ+ï³]geqo_thresholdATÔ~.øåè1+%´°]Ô{åI,#VÝ%-íéRs¥+ù
/1

V¢£*ÑÇ½¾ÔIë/DÉòâòÀçÜè½¾ÔÂa{ú+§¯Í1Á^I�or

SELECT * FROM a LEFT JOIN (b JOIN c ON (b.ref = c.id)) ON (a.id = b.id);

¹àõH¢£+Ê9ù>*ò;%H¬êüºI,&ú+Å.ÄÝ*I nú^_ A 3abc%TÝOù% B
ò C+½¾ùU+TI&^îïNyG1nýõ3ë/D²½¾§¨¼aèH¿1r&îïã½¾ B R
CIª6c A ½¾Ru©_*1
ü¾¨IõH¢£É;>%HåKë/*+Ôç{å1Kð&tu5Ië/DÇaXO°-x¡½¾§¨R
#2º+1Á^Ií-r

SELECT * FROM a LEFT JOIN b ON (a.bid = b.id) LEFT JOIN c ON (a.cid = c.id);

L A ¶ã½¾R B I C R#a~+1V;IÇaFULL JOINèºÊ9½¾§¨1³x.*ÑLEFT
JOINIRIGHT JOIN+þµtuRK}¡áÍ*XYN¤ÖBß1

é¦½¾ÅfçINNER JOINóCROSS JOINIÛuE+JOINèKÅ.*òFROMUßGy¬?g#%M+I
ný&ÝÊ9½¾§¨1

e\³x.çé+JOINVÝèºÊ9½¾§¨I,ÝªXYzüIvorySQL¢£ë/DLñaJOINTëVÙa
½¾§¨Ê9{²g1Á^Iõ3+ÙH¢£K·¸*#f~+r

SELECT * FROM a, b, c WHERE a.id = b.id AND b.ref = c.id;
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SELECT * FROM a CROSS JOIN b CROSS JOIN c WHERE a.id = b.id AND b.ref = c.id;
SELECT * FROM a JOIN (b JOIN c ON (b.ref = c.id)) ON (a.id = b.id);

,^_õúKäë/DüñJOIN+§¨IWHØúHòØÙH'#6ÉØ%HåKë/*+Ôçå1
õH~_²(ÇaÙHù+½¾Qà#âÝáU+I,²(.A,x+ùIXOÇ#Tå-.w1

6É¹ë/Düñé¦JOIN+½¾§¨I õúXYcATÔ~.join_collapse_limitøåú
1(ð&XO³K5höå)1

ÊÝîúwbÑ´°Ôç{èºÊ9½¾§¨InúXYK%HòÀFROMßù3\]JOINØÙí1Á^I
�or

SELECT * FROM a CROSS JOIN b, c, d, e WHERE ...;

^_øåjoin_collapse_limit = 1IWHõÇÉýë/Dãc A ½¾R BI
ª6à½¾Rð&+ù*I,VÝÊ9&+¿11KõHÁTUIXO+½¾§¨+.Aãåw 5 _1

?Éõ¡:fÊ9ë/D+´°#%Ha]+äôIÝà#²ãåë/Ôç'#²±(ë/DæÝ¥+¢£
ù/1 ^_ë/D?É/0¿1w%HUý+½¾§¨IÊXYÀÁJOINÅfÉý&¿1%H{¥+§¨ Ñ
cøÊ½U%H{¥+§¨1õú&'¥TþË1

%H¬êüU+­®ë/Ôç+yz#cT¢£abR&ú+Ä¢£U1Á^I�or

SELECT *

FROM x, y,

Ê   (SELECT * FROM a, b, c WHERE something) AS ss
WHERE somethingelse;

õ¡tuXOK\]í7½¾+èêÔGË\uèê+SELECTë|LNã¬R±]èê+¨:IÉRû*h
¬êüº+¢£1 ÀêIë/DíÿHcT¢£abRÄ¢£3IÉRr

SELECT * FROM x, y, a, b, c WHERE something AND somethingelse;

õMÀêíæÝ%HÉë¢+T¢£{¥ö+ù/çÁ^Iouter +WHEREõEXOãc X ½¾R A
*IõMÇçõw A U+ÑxTI
nýÅZwíÝT¢£+º�·¸yGè1,#*ÔIõúÇQwë/+Ôç\
Kõ3Iõú]X¬½¾yzr4wvHë¢+Ù¬½¾yz1õM+SÅ#:³+InúXO+ù/.+
#?Éz.Çä+1
^_aõÁfrom_collapse_limitHFROM@Lí(ùÄ¢£Ië/DLÿHÀÁOóFèT¢£{ÅZ*K:
³+½¾´°yzU1ÊXYÀÁOCIOÏõHATÔ~.Kë/Ôçòù/+R¯ÜçªÉKQ1

from_collapse_limitòjoin_collapse_limit+åñüºInú&úL+£ð#*%Emr%Ht¹ë/DcÔ
LcT¢£ÒK>¶ÓIÇÇ%Ht¹cÔcé¦½¾K>¶1ÀêIÊ6Hcjoin_collapse_limitøåÝò
from_collapse_limit%MçõMé¦½¾òT¢£+TúçºèI 6Hcjoin_collapse_limitøåú
1ç^_Ê¦]é¦½¾t¹½¾§¨è1
,#ÊXYc&úøåÝÝ*+³IõMÊÇXYÚÒÍ¨OÛë/ÔçòATÔçÜç+KQ1

#$%H./0

Ø%|#$./0ÔXOÈ6ã¬³¯+./1mÛí7%ö^céõHòâ¹XOC~+de1
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_]§9Fø

K\]xHINSERTÔI?z§9FøVWÇKs6L%|FøçKòÀ SQL
UIõïð·K23*GBEGINVWK©9Ô*GCOMMIT1}öº»¼0XOÍ·ÊÇLwõöIKõ¡
tu5ÊÈ6°-KÊÈ6LõöÔu0°þlÊLwè1^_ÊÐÑb%Hã¬RNë¢¨FøIIvorySQ
L6úb%HNÇQ+TL{xÚÙ1K%Hm;ULñaã¬+%HÆÇ¥ò#r^_%HT+ã¬}h
|ñaÜ;ã¬+TRíNÔmIõMÊÝíN*K�Ä6¬+./U1

\]COPY

\]COPYK%õåæU36ñaÕxIQÝ#%gßINSERTåæ1 COPYåæ#ú36³¯TQµ¶Á+\
&¼INSERTWHzÃI,#K³¯./36Ô(ù+ìî^{å1
núCOPY#ËõåæIný\]õ¡:f#$ùÔÛï?z§9Fø1

^_ÊÝO\]COPYIWH\]PREPARE{÷d%H¨ÎINSERTÅë^añlØIª6y/È6\]EXEC
UTEx|1õMÇÅZw¤vÄÞòë/INSERT+ìî1Ý*¾ÓYÝ*+:¦F1uNOI
X~Ü¾ÓhiU+Ò¨ÎÅëÓ1

:«ïIK6¬³¯TÔI\]COPY£ðã#É\]INSERTÿI
e\\]wPREPAREVWcxHã¬NÝ3¨p¬%HË%m;1

*M+m;UICOPYÉ{H+CREATE TABLEITRUNCATEåæ{ÿ1 Kõ¡tu5IÝÈ6«
WALInúK%HÒÓ+tu5Ií7Ö6¬./+hEÝàÞMRLNÆõ1ÝÁIÇaVwal_leveløå
úminimalçýÔña+åæîï« WALèÔôí¾]õ¡�o1

Æõ°±

^_ÊhK6¬%HÖ÷d+ùIsÿ+:f#÷duùI]COPY3¯6¬uù+./Iª6÷dùÈ6+
bc°±1KYáK./+ù*÷d°±6ÉKb%TN6¬ÔÇ¯¨{Ö&{ÿ1

^_ÊhK²ËaùÇQ³¯+./I<õ°±ó6¬ùª6¤Ö÷d°±XO#s¥+:×1
VªIK²å°±+qçIð&./0]»+./0MOLí5Î1
õúK<õ$%°±Ü;'È6êÚ�o]SInú$%Ê9F1+ÒÓô¢K²å°±+ÔyíÀ}1

ÆõÇîÊ9

ò°±%MIÒÝ3¨Óô¢ÇîÊ9É%TTô¢~W{C1
nýIã<õÇîÊ9ó6¬./ª6¤dÊ9í{a]1
*MI6¬./òÊ9²}qçÒÓô¢+À}Üç^áKKQ1

{¤6+#IVÊKYaÇîÊ9+tu5ûùU6¬./ÔI
bHÖTÈ6%HK:;D+gòâè*DmEçnú#%Hè*D+è*íô¢T+ÇîÊ9èßù+õ
A16¬.è.Tí(ùè*DmE6ßüGX]ÜáI
ïÝÝO¾ª+øõIE¢Ê#åæ+/ª}h1nýK6¬³¯./ÔIXOÈ6çQÝ{{#q¿è<
õV¤Ö¾]Çî1^_úÔÆõÊ9ÝX¾ªIW$%+ðóøfXO#Ç#L6¬ØÙÄÕÝ{ú+m
;1

ÇQ maintenance_work_mem

K6¬³¯./ÔIúÔÇ³maintenance_work_mem%å7¯XY¤¥MO1õH~.^XYlØQ!C
REATE INDEXåæòALTER TABLE ADD FOREIGN KEYåæ1
&Ýí²COPYm¯â{³Ù]IñYõHdeÇaKÊ\]*>+%HIvHäôÔôa]1

ÇQmax_wal_size

úÔÇ³max_wal_size%å7¯^XYé³¯./6¬{ÿ1
õ#núûIvorySQLU6¬³¯+./L(ùô¢Ö+*æÉKêç¯checkpoint_timeout%å7¯z-è
{®º1ÛåcÔ*æ%Hô¢ÖÔIñav=RîïN!«Rà)*1
ÀÁK3¯./6¬ÔúÔÇQmax_wal_sizeIñÈ+ô¢Ö.AXYNbã1
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_]WALÎiòSv¹

V\] WAL
ÎiISv¹û%H23U6¬³¯./ÔIKx¬©96×T%|Ö+'lÎÏÉòâ³¯+Ç¯ WAL
./{ÿ1úwÔó6¬ÔÕxÇ¯
WALIÀÁLwal_leveløåúminimalóLarchive_modeøåúoffYÑLmax_wal_sendersøåú"{_]
ÎiòSv¹1 ,È6«ï+#Iu¤õöøåÈ6¤8:;1

õwÅZÎiDI WAL *ùEòâ WAL
./+ÔçÜÇIõMLLþµ*\}öåæ{ÿInú^_wal_level#minimalVWV;Tm;çIìÿ
m;è÷dIîlw&ú{¤+ùI°±I|&úymÝ4« WAL1çÀÁKs6×T%HfsyncQÝ#«
WALI&úOY{ú¨4Òqì¦§2ºè1

m6ATANALYZE

ÝàèHÔyÊéß¨¤7wùU+./Ä96IõúRÉä&'ATANALYZE1õíìûùU3¯6¬³
¯./1ATANALYZEçIEVACUUM ANALYZEèqìë/Daù+sÖäù|}1
^_¼aäù./IEäù./ÁÔIWHë/DK¢£ë/ÔXOLG{S0Ö-I(ùKbïù*+M
OÏ51È6«ï+#I^_8]w autovacuum `Ñ¥áI&XOí§9ATANALYZE1

?(pg_dump+%ö«Õ

pg_dumpæÝ+öðãm§9¾]*>+NéHç,Ý#º�èäô1
6¹XOÿ¨6¬pg_dumpöðIÊÈ6ÄÚL%öÆÇ+mtç:«ïIõö6Ö´](¥v%HöðI
QÝ#÷d&+Ôy1*M+6Ö^´](\]psql6¬%HhmöðI]pg_restore4%Hpg_dumpÎi
hE6¬è1

ÜÝ23S2pg_dump´VCOPY2M9$öNåfGreÿZghê34°Fä2
öj÷çþkåÀè342æÁéñmnêºH_5<Nûù23S2GÜÍGÑ§HÂçHò{
Z_ÄefáZH&

¥ úmaintenance_work_memòmax_wal_sizeøå´V+çeÉhê³³+è³1

¥ ^_\] WAL
ÎiISv¹IKöðÔ�o_]&ú1K6¬öðÜ;IXÀÁLarchive_modeøåúoffóLwal_le
veløåúminimalYÑLmax_wal_sendersøåú"çKx¬dump;è{þË_]1
Ü6IL&úøÔh°+³V×T%|Ö+'lÎÏ1

¥ |]pg_dumpòpg_restore+VTöðò¥và¦¥TþËVWéG6\]+sñV*b;.¯1ÀÁ
\]-j¿@+VTöðò¥v¾uOúÊS{É,Tà¦CÉx+MO1

¥ �o#E¾uK%HË%m;U¥vêHöð16õMLIL-1IÑ single-
transactionåæT¿@%~ípsqlIpg_restore1
V\]õ¡à¦ÔIe\#%H{ú+ÒÓ^íÔmêH¥vIXOíÀÁYZòâw{xHúÔ+Ú
Ù1y/./ç+ü?MI XOÄ9]â{¥1^_Ê\]%HË%m;VW?zw WAL
ÎiICOPYåæLATÉsÿ1

¥ ^_K./0:;D*axH CPU X]IXY�o\]pg_restore+Ñ
jobs¿@1õÐÑVT./6¬ò°±÷d1

¥ Ü6ATANALYZE1

%HÇ*Ñ./+öðÝL\]COPYI,#&Ýí<õI¤d°±IVW&ÀêÝíèëÇî1
nýV6¬%HÇa./+öðÔI^_Ê¾¿\]WöäåIÊÈ6ìí<õV¤d°±òÇî1K6¬
./ÔÇQmax_wal_sizeÝªa]I,#Ý6áÇQmaintenance_work_mem\Ý^jKY6ÄÚ¤d°
±òÇîÔÊYZLwõö1VWÝ6ÇÕKèÝ6×TANALYZE1

¬Í¢øå

Í¢M#./0+%HqìYFøm;+Õx+²Mçe\#*æ:;D¦§Ilçè1
ªQIÍ¢MíkéÇQ./0+ìîIný^_Ê+ÅÖÝÈ6õHqìIIvorySQLXYN%åÝAT{
ÿ1Kõ¡tu5IÊXYOê5ß%å{FCMO1õw5>ßG+IK./0DE¦§+tu5^Oq
ìÍ¢M1VõöøåN\]ÔIÇaÐª+ØÙgäOóíóæ./À}I%&+õú1
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¥ L./0®w+./AxpK%HÜáÌÍ+hEgä*çeRAMà)è1õçõwña+./0à)I/
O,,L./áð"¹RX]+Üá¯çXOaøõnè1

¥ ?zfsync\ ÝÈ6L./!¬à)1

¥ ?zsynchronous_commit\XOÝÈ6Kb|FøÔÉ¹cWAL«¬à)1õ¡øåXOíK./0¦
§ÔS{m;À}+õúç,#¼a./Ä&è1

¥ ?zfull_page_writes\ ÝÈ6å1�Ä=>«¬1

¥ ÇQmax_wal_sizeòcheckpoint_timeout\ õíÎÏô¢Ö+®WI,íÇQ/pg_wal+áð6ó1

¥ ÷dÝLp>+ù{ÅZWAL«¬IÝÁõíéùK¦§ÔÝ2º1

ÅÆzI

ÅÆnä

./0ÅÆ#zL./4%H./0öÆRÇ%H./0+ÁáIv¼+./0XO#PostgreSQL,
IvorySQL, MySQL, Oracle, SQL
Serverf1ÅÆÁá#%H)a./M+vsÁáIÈ6²./0+ âYÑ §+²Mw^zñ1^_¾
]YZ�2Ræó"#Vò(hêATÖçIúwqÍî;ÝUlATIVWÝ*æ./À}I./0ÅÆ
6È¥TK\+¾]ÅÆ1

ÅÆ6./0ògä¾íDY56ór

¥ ÅÆ6+./0gä¾èºo6 ./0gä+./1ÅZÅÆÁáU./À}(ùÖ+./0gä.
/Ýèê1

¥ ÅÆ6+./0gä¾èº´% a./0+NO1ÅZÅÆ6n./çéIÅfóñ.+ÝÌÍIW
Ûr4:×I(ùêHî;gä+ÛfATIìÒ1

¥ ÅÆ6+./0¾´%êHî;gä+*5óI¸-Xë+q;êHî;gä+AT1

¥ ÅÆ6+./0 :>3DMOÝOE( ./0IúêHî;gäF1MOqì1

ÅÆÚ)Ora2Pg

Ora2Pg #%HZ[+Ú)I](L Oracle ./0ÅÆR IvorySQL ,-+à¦1&½¾`+ Oracle
./0I§9ÓãVFª&+©îI./Iª6æÝXY36R IvorySQL ./0+ SQL ãm1Ora2Pg
XY4LûÚá Oracle ./0R³éíî./0ÅÆIIEjË¨L%ö Oracle ./v¹R IvorySQL
./0U1&¬ê-Ì\]IVWÝÈ6bc Oracle
./0½ôIQÝÈ6F1½¾ROracle./0ñÈ+~.1

Ora2Pg ¯%H Perl ãmçora2pgèYÑ%H Perl àýç
Ora2Pg.pmèãÝI$%È6L+mtÇ#u¤&+%åhE ora2pg.confIøå½¾ Oracle ./0+ DSN
ò%HX¿+ SCHEMA
ñ+1èÝÜ6IÇÈ6øå(G+çérTABLEçíìÊ9ò°±èóVIEWóMVIEWóTABLESPACEóSE
QUENCEóINDEXESóTRIGGERóGRANTóFUNCTIONóPROCEDUREóPACKAGEóPARTITIONóTYPEóINSE
RT I COPYóFDWóQUERYóKETTLE YÑ SYNONYM1

/0tu5IOra2Pg (G%H SQL hEIXYÀÁ IvorySQL º»¼Ú) psql
×T(G+SQLhE1V¥T./ÅÆÔIXYK%åhEUøå%HAò./0+
DSNIÂ¾L./4Oracle(¬R IvorySQL ./0U1

²ï ora2pg#EÌÍ

view #

trigger #I}ötu5È6ÄÚu¤ãm

sequence #

function #

procedure #I}ötu5È6ÄÚu¤ãm

type #I}ötu5È6ÄÚu¤ãm
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materialized view #I}ötu5È6ÄÚu¤ãm

ÅÆOracle./0ÊIvorySQL

"#/Î

linux"# Oraclelm IvorySQLlm

Centos Stream 9 19.0.0.0 4.0

ÎÏ"#23

23Perl

[root@localhost /]# dnf install -y perl perl-ExtUtils-CBuilder perl-ExtUtils-MakeMaker

[root@localhost /]# perl -v

This is perl 5, version 16, subversion 3 (v5.16.3) built for x86_64-linux-thread-multi

(with 44 registered patches, see perl -V for more detail)

Copyright 1987-2012, Larry Wall

Perl may be copied only under the terms of either the Artistic License or the

GNU General Public License, which may be found in the Perl 5 source kit.

Complete documentation for Perl, including FAQ lists, should be found on

this system using "man perl" or "perldoc perl".  If you have access to the
Internet, point your browser at http://www.perl.org/, the Perl Home Page.

23DBIàý

DBIIDatabase Independent InterfaceI# Perl Åà½¾./0+¾Ó

56¨æ https://mirrors.sjtug.sjtu.edu.cn/ cpan/ modules/ by-module/ Plack/TIMB/DBI-1.643.tar.gz

# tar zxvf DBI-1.643.tar.gz

# cd DBI-1.643/

# perl Makefile.PL
# make && make install

23DBD-Oracle

56¨ærhttps://sourceforge.net/projects/ora2pg/
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øå"#7¯; Q6"#7¯;núîï-.ORACLE_HOME"#7¯;mÁKivorysql]»5%å"#7¯

export LD_LIBRARY_PATH=/opt/oracle/product/19c/dbhome_1/lib:$LD_LIBRARY_PATH

export ORACLE_HOME=/opt/oracle/product/19c/dbhome_1

# tar -zxvf DBD-Oracle-1.76.tar.gz # source /home/postgres/.bashrc

# cd DBD-Oracle-1.76

# perl Makefile.PL
# make && make install

23Ora2pg

56¨ærhttps://sourceforge.net/projects/ora2pg/

# tar -xjf ora2pg-24.0.tar.bz2

# cd ora2pg-24.0

# perl Makefile.PL
# make && make install

/023K/usr/local/bin/Ax5

ô¢DE"#r

# vi check.pl

#!/usr/bin/perl

use strict;

use ExtUtils::Installed;

my $inst= ExtUtils::Installed->new();

my @modules = $inst->modules();

foreach(@modules)

{

Ê       my $ver = $inst->version($_) || "???";

Ê       printf("%-12s --  %s\n", $_, $ver);

}

exit;

# perl check.pl

DBD::Oracle  --  1.76

DBD::Pg      --  3.8.0

DBI          --  1.643

Ora2Pg       --  24.0

Perl         --  5.16.3
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'ÇêëùÉ

export PERL5LIB=<your_install_dir> #export PERL5LIB=/usr/local/bin/

=== Oñ»'ÂA

áloracle&í01 RUP6

BEGIN DBMS_STATS.GATHER_SCHEMA_STATS('SH'); DBMS_STATS.GATHER_SCHEMA_STATS('SCOTT');
DBMS_STATS.GATHER_SCHEMA_STATS('HR'); DBMS_STATS.GATHER_DATABASE_STATS;
DBMS_STATS.GATHER_DICTIONARY_STATS; END;/

ÉÑOñz|Zèa

```bash

SYS@PROD1>set pagesize 200
SYS@PROD1>select distinct OBJECT_TYPE from  dba_objects where OWNER in

('SH','SCOTT','HR') ;

OBJECT_TYPE

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

INDEX PARTITION

TABLE PARTITION

SEQUENCE

PROCEDURE

LOB                                X

TRIGGER

DIMENSION                          X

MATERIALIZED VIEW

TABLE

INDEX

VIEW
11 rows selected.

ora2pg(Gù©î

%åora2pg.conf:

/0tu5IOra2Pgí¢é/etc/ora2pg/ora2pg.conf%åhEI^_hEáKI`ÇÈ×Tr/usr/local/bin
/ora2pg

cat /etc/ora2pg/ora2pg.conf.dist  | grep -v ^# |grep -v ^$ >ora2pg.conf

vi ora2pg.conf

# cat ora2pg.conf

ORACLE_HOME     /opt/oracle/product/19c/dbhome_1

ORACLE_DSN      dbi:Oracle:host=localhost;sid=ORCLCDB;port=1521
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ORACLE_USER     system

ORACLE_PWD      oracle

SCHEMA          SH

EXPORT_SCHEMA  1         # ®V.Gp±PostgreSQL34óÊ

DISABLE_UNLOGGED  1       #no®NOLOGGINGûP'BUNLOGGED

SKIP  fkeys ukeys checks      #k1ºH íG êàÉTU
TYPE
TABLE,VIEW,GRANT,SEQUENCE,TABLESPACE,PROCEDURE,TRIGGER,FUNCTION,PACKAGE,PARTITION,TYPE

,MVIEW,QUERY,DBLINK,SYNONYM,DIRECTORY,TEST,TEST_VIEW

NLS_LANG    AMERICAN_AMERICA.UTF8
OUTPUT     sh.sql

1. ÇO*Ô×T%¡çé+(GInýTYPEzæîï#$%+1^_`axHI
|ÇíKhEUéRs6%H1,õGHÇXY*Ô(GxHçé+1

2. :«ïI`XYÀÁûTYPEzæF1YûêÄÝ+(Gçéßù{,¾xH(
GI,Kõ¡tu5I`ÝOLCOPYIINSERTûðó(Gçé%â\]1

3. }ö(GçéÝOIÝ¾uÂ¾Q6R IvorySQL
./0UIÝªÈ6{å+Ä94¸1GRANTITABLESPACEITRIGGERIFUN
CTIONIPROCEDUREITYPEIQUERYòPACKAGE(GçéÇ#õ¡tuI²Å
#^_`aPLSQL48IOracle²-SQL1

4. ²(TABLESPACEI`îï°qgä*áKhE¬AI²(SYNONYMI`XY
°q²ï+ñaEòà¦²¾(Ö+PostgreSQL./0øù1

5. de(Gù©îÔI%Hçé%Hçé+ØÙIÅZð&ÒÓüù­®1

GH½¾

øåOracle./0DSN6I`XY×Tora2pgY¢@&#Ea~r

#  ora2pg -t SHOW_VERSION -c ora2pg.conf

Oracle Database 19c Enterprise Edition Release 19.0.0.0.0

ÅÆÝmûr

r84OracleRPostgreSQL+ÅÆÁá+ÝmVÝ-Ì1úw?É²ýÅÆÝm+4¥ûrIOra2PgLô¢
ña./0²ïIñañ.òáðÁáIYôG#EÝa%ö²ïòPL / SQL48Ûf¯Ora2Pg§9öõ1

Ora2Pg)aÜ-ÄÞà¦Iuà¦ô¢Oracle./0YæÝa?Oracle./0í7+Ü-òÛf(G+Ü-
+hmJK1

# ora2pg -t SHOW_REPORT --estimate_cost  -c ora2pg.conf

[========================>] 11/11 tables (100.0%) end of scanning.

[========================>] 11/11 objects types (100.0%) end of objects auditing.

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

Ora2Pg v24.0 - Database Migration Report

-------------------------------------------------------------------------------
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Version Oracle Database 19c Enterprise Edition Release 19.0.0.0.0

Schema  SH

Size    287.25 MB

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

Object  Number  Invalid Estimated cost  Comments        Details

-------------------------------------------------------------------------------
DATABASE LINK   0       0       0       Database links will be exported as SQL/MED

IvorySQL's Foreign Data Wrapper (FDW) extensions using oracle_fdw.

DIMENSION       5       0       0
GLOBAL TEMPORARY TABLE  0       0       0       Global temporary table are not
supported by PostgreSQL and will not be exported. You will have to rewrite some

application code to match the PostgreSQL temporary table behavior.
INDEX   20      0       3.4     14 index(es) are concerned by the export, others are
automatically generated and will do so on PostgreSQL. Bitmap will be exported as
btree_gin index(es) and hash index(es) will be exported as b-tree index(es) if any.
Domain index are exported as b-tree but commented to be edited to mainly use FTS.
Cluster, bitmap join and IOT indexes will not be exported at all. Reverse indexes are
not exported too, you may use a trigram-based index (see pg_trgm) or a reverse()
function based index and search. Use 'varchar_pattern_ops', 'text_pattern_ops' or
'bpchar_pattern_ops' operators in your indexes to improve search with the LIKE
operator respectively into varchar, text or char columns.      11 bitmap index(es). 1

domain index(es). 2 b-tree index(es).

INDEX PARTITION 196     0       0       Only local indexes partition are exported,

they are build on the column used for the partitioning.

JOB     0       0       0       Job are not exported. You may set external cron job

with them.

MATERIALIZED VIEW       2       0       6       All materialized view will be exported

as snapshot materialized views, they are only updated when fully refreshed.

SYNONYM 0       0       0       SYNONYMs will be exported as views. SYNONYMs do not
exists with PostgreSQL but a common workaround is to use views or set the PostgreSQL

search_path in your session to access object outside the current schema.

TABLE   11      0       1.1     1 external table(s) will be exported as standard
table. See EXTERNAL_TO_FDW configuration directive to export as file_fdw foreign
tables or use COPY in your code if you just want to load data from external files.
Total number of rows: 1063384. Top 10 of tables sorted by number of rows:. sales has
918843 rows. costs has 82112 rows. customers has 55500 rows.
supplementary_demographics has 4500 rows. times has 1826 rows. promotions has 503
rows. products has 72 rows. countries has 23 rows. channels has 5 rows.

sales_transactions_ext has 0 rows. Top 10 of largest tables:.

TABLE PARTITION 56      0       5.6     Partitions are exported using table
inheritance and check constraint. Hash and Key partitions are not supported by

PostgreSQL and will not be exported.  56 RANGE partitions..
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VIEW    1       0       1       Views are fully supported but can use specific

functions.

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

Total   291     0       17.10   17.10 cost migration units means approximatively 1

man-day(s). The migration unit was set to 5 minute(s)

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

Migration level : A-1

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

Migration levels:

Ê   A - Migration that might be run automatically

Ê   B - Migration with code rewrite and a human-days cost up to 5 days

Ê   C - Migration with code rewrite and a human-days cost above 5 days

Technical levels:

Ê   1 = trivial: no stored functions and no triggers

Ê   2 = easy: no stored functions but with triggers, no manual rewriting

Ê   3 = simple: stored functions and/or triggers, no manual rewriting

Ê   4 = manual: no stored functions but with triggers or views with code rewriting

Ê   5 = difficult: stored functions and/or triggers with code rewriting

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

(GSHùî

#  ora2pg  -c ora2pg.conf

[========================>] 11/11 tables (100.0%) end of scanning.

[========================>] 12/12 tables (100.0%) end of table export.

[========================>] 1/1 views (100.0%) end of output.

[========================>] 0/0 sequences (100.0%) end of output.
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[========================>] 0/0 procedures (100.0%) end of procedures export.

[========================>] 0/0 triggers (100.0%) end of output.

[========================>] 0/0 functions (100.0%) end of functions export.

[========================>] 0/0 packages (100.0%) end of output.

[========================>] 56/56 partitions (100.0%) end of output.

[========================>] 0/0 types (100.0%) end of output.

[========================>] 2/2 materialized views (100.0%) end of output.

[========================>] 0/0 dblink (100.0%) end of output.

[========================>] 0/0 synonyms (100.0%) end of output.

[========================>] 2/2 directory (100.0%) end of output.

Fixing function calls in output files....

(GSH]»./

%åora2pg.conf +TYPE úCOPY I INSERT

# cp ora2pg.conf sh_data.conf

# vi sh_data.conf

ORACLE_HOME     /opt/oracle/product/19c/dbhome_1

ORACLE_DSN      dbi:Oracle:host=localhost;sid=ORCLCDB;port=1521

ORACLE_USER     system

ORACLE_PWD      oracle

SCHEMA          SH

EXPORT_SCHEMA  1

DISABLE_UNLOGGED  1
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SKIP  fkeys ukeys checks

TYPE           COPY

NLS_LANG    AMERICAN_AMERICA.UTF8

OUTPUT     sh_data.sql

(G./

# ora2pg  -c sh_data.conf

[========================>] 11/11 tables (100.0%) end of scanning.

[========================>] 5/5 rows (100.0%) Table CHANNELS (5 recs/sec)

[>                        ]       5/1063384 total rows (0.0%) - (0 sec., avg: 5

recs/sec).

[>                        ]     0/82112 rows (0.0%) Table COSTS_1995 (0 recs/sec)

[>                        ]       5/1063384 total rows (0.0%) - (0 sec., avg: 5

recs/sec).

[>                        ]     0/82112 rows (0.0%) Table COSTS_H1_1997 (0 recs/sec)

[>                        ]       5/1063384 total rows (0.0%) - (0 sec., avg: 5

recs/sec).

[>                        ]     0/82112 rows (0.0%) Table COSTS_1996 (0 recs/sec)

[>                        ]       5/1063384 total rows (0.0%) - (0 sec., avg: 5

recs/sec).

ÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉ

[========================>] 4500/4500 rows (100.0%) Table SUPPLEMENTARY_DEMOGRAPHICS

(4500 recs/sec)

[=======================> ] 1061558/1063384 total rows (99.8%) - (45 sec., avg: 23590

recs/sec).

[========================>] 1826/1826 rows (100.0%) Table TIMES (1826 recs/sec)
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[========================>] 1063384/1063384 total rows (100.0%) - (45 sec., avg: 23630

recs/sec).

[========================>] 1063384/1063384 rows (100.0%) on total estimated data (45

sec., avg: 23630 recs/sec)

Fixing function calls in output files...

¢@(G+hEr

[root@test01 ora2pg]# ls -lrt *.sql

-rw-r--r-- 1 root root 15716 Jul  2 21:21 TABLE_sh.sql

-rw-r--r-- 1 root root   858 Jul  2 21:21 VIEW_sh.sql

-rw-r--r-- 1 root root  2026 Jul  2 21:21 TABLESPACE_sh.sql

-rw-r--r-- 1 root root   345 Jul  2 21:21 SEQUENCE_sh.sql

-rw-r--r-- 1 root root  2382 Jul  2 21:21 GRANT_sh.sql

-rw-r--r-- 1 root root   344 Jul  2 21:21 TRIGGER_sh.sql

-rw-r--r-- 1 root root   346 Jul  2 21:21 PROCEDURE_sh.sql

-rw-r--r-- 1 root root   344 Jul  2 21:21 PACKAGE_sh.sql

-rw-r--r-- 1 root root   345 Jul  2 21:21 FUNCTION_sh.sql

-rw-r--r-- 1 root root  6771 Jul  2 21:21 PARTITION_sh.sql

-rw-r--r-- 1 root root   341 Jul  2 21:21 TYPE_sh.sql

-rw-r--r-- 1 root root   342 Jul  2 21:21 QUERY_sh.sql

-rw-r--r-- 1 root root   950 Jul  2 21:21 MVIEW_sh.sql

-rw-r--r-- 1 root root   344 Jul  2 21:21 SYNONYM_sh.sql

-rw-r--r-- 1 root root   926 Jul  2 21:21 DIRECTORY_sh.sql
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-rw-r--r-- 1 root root   343 Jul  2 21:21 DBLINK_sh.sql

-rw-r--r-- 1 root root 55281235 Jul  2 17:11 sh_data.sql

Y*M+:fÄÅ(GHRISCOTT]»./1

KIvorySQL"#U÷dorcl0

÷dORCL ./0

# su - ivorysql

Last login: Tue Jul  2 20:04:30 CST 2019 on pts/3

$ createdb orcl

$ psql

psql (17.0)

Type "help" for help.

ivorysql=# \l

Ê                                            List of databases
Ê  Name    |  Owner   | Encoding  | Collate | Ctype | ICU Locale | Locale Provider |

Access privileges
-----------+----------+-----------+---------+-------+------------+-----------------+

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

Êivorysql  | ivorysql | SQL_ASCII | C       | C     |            | libc            |

Êorcl      | ivorysql | SQL_ASCII | C       | C     |            | libc            |

Êpostgres  | ivorysql | SQL_ASCII | C       | C     |            | libc            |
Êtemplate0 | ivorysql | SQL_ASCII | C       | C     |            | libc            |

=c/ivorysql          +
Ê          |          |           |         |       |            |                 |

ivorysql=CTc/ivorysql
Êtemplate1 | ivorysql | SQL_ASCII | C       | C     |            | libc            |

=c/ivorysql          +
Ê          |          |           |         |       |            |                 |

ivorysql=CTc/ivorysql

(5 rows)
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ivorysql=#

éñSH,HR,SCOTT V.&

$ psql orcl

psql (17.0)

Type "help" for help.

orcl=#

orcl=# create user sh with password 'sh';

CREATE ROLE

ÅÆþ»

(¬ù©î

¯(aü¶èêIKTABLE_sh.sql
3í7wü¶èê+°±Ií÷d}h1Èã÷dùIK÷dü¶èêIs6÷d°±1

ªçü¶èê°±I6>Ëë÷dr

CREATE INDEX fw_psc_s_mv_chan_bix ON fweek_pscat_sales_mv (channel_id);

CREATE INDEX fw_psc_s_mv_promo_bix ON fweek_pscat_sales_mv (promo_id);

CREATE INDEX fw_psc_s_mv_subcat_bix ON fweek_pscat_sales_mv (prod_subcategory);

CREATE INDEX fw_psc_s_mv_wd_bix ON fweek_pscat_sales_mv (week_ending_day);

CREATE TEXT SEARCH CONFIGURATION en (COPY = pg_catalog.english);
ALTER TEXT SEARCH CONFIGURATION en ALTER MAPPING FOR hword, hword_part, word WITH
unaccent, english_stem;

psql orcl  -f  tab.sql

ALTER TABLE PARTITION sh.sales OWNER TO sh;

COMMENT

COMMENT

COMMENT
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COMMENT

COMMENT

COMMENT

COMMENT

ALTER TABLE

ALTER TABLE

ALTER TABLE
ÉÉÉÉÉÉÉÉÉÉÉÉ

í²ïx!

cat psql orcl  -f  GRANT_sh.sql

CREATE USER SH WITH PASSWORD 'change_my_secret' LOGIN;

ALTER TABLE sh.fweek_pscat_sales_mv OWNER TO sh;
GRANT ALL ON  sh.fweek_pscat_sales_mv TO sh;

(¬ü¶èê©î

ü¶èêÈ6ü?¢£!",ñY(¬!",«ïõ36â*]»

$  psql orcl sh -f  MVIEW_sh.sql

SELECT 0

SELECT 0

CREATE INDEX

CREATE INDEX

CREATE INDEX
CREATE INDEX

(¬èê

$  psql orcl  -f  VIEW_sh.sql

SET

SET

SET
CREATE VIEW

(¬Änù

$  psql orcl  -f  PARTITION_sh.sql

SET

SET

SET

CREATE TABLE
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CREATE TABLE

CREATE TABLE

CREATE TABLE

CREATE TABLE

CREATE TABLE
ÉÉÉÉÉÉÉÉÉÉ

(¬./

$  psql orcl   -f   sh_data.sql

SET

COPY 0

SET

COPY 0

SET

COPY 0

SET

COPY 0

SET

COPY 0

SET

COPY 0

SET

COPY 0

SET

COPY 4500

SET

COPY 1826
COMMIT

./Ëì

70,Aò¼8ª�Ï²ï²Ér

SYS@PROD1>select count(*) from sh.products;

Ê COUNT(*)

----------

Ê       72

orcl=#  select count(*) from sh.products;

Êcount

-------

Ê   72
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(1 row)

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

SYS@PROD1>select count(*) from sh.channels;

Ê COUNT(*)

----------

Ê        5

orcl=#   select count(*) from sh.channels;

Êcount

-------

Ê    5

(1 row)

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

SYS@PROD1>select count(*) from sh.customers ;

Ê COUNT(*)

----------

Ê    55500

orcl=# select count(*) from sh.customers ;

Êcount

-------

Ê55500
(1 row)

æÝÅÆàÌ

\]ÔIvH¿@Ñ project_baseòÑ
init_projectûOra2Pgùkóîï÷d%H@AàÌIðUí7ÚÙ.I%åhEò4Oracle./0(Gña
²ï+ãm1 æÝÀ]%åhE1
1.÷dãmexport_schema.shY§9×Tña(G12.÷dãmimport_all.shY§9×Tña(¬1Ár

mkdir -p  /ora2pg/migration

# ora2pg --project_base /ora2pg/migration/ --init_project test_project

Creating project test_project.
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/ora2pg/migration//test_project/

Ê       schema/

Ê               dblinks/

Ê               directories/

Ê               functions/

Ê               grants/

Ê               mviews/

Ê               packages/

Ê               partitions/

Ê               procedures/

Ê               sequences/

Ê               synonyms/

Ê               tables/

Ê               tablespaces/

Ê               triggers/

Ê               types/

Ê               views/

Ê       sources/

Ê               functions/

Ê               mviews/

Ê               packages/

Ê               partitions/

Ê               procedures/

Ê               triggers/

Ê               types/

Ê               views/

Ê       data/

Ê       config/

Ê       reports/

Generating generic configuration file

Creating script export_schema.sh to automate all exports.
Creating script import_all.sh to automate all imports.
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IvorySQLæç
PostGIS

nä

IvorySQL æ100%,-PostgreSQL,nýIPostGISXYè£´%IvorySQL1

23

y/2*"#I]»X4 PostGIS23  =>¿1´D§Â+:¦¥T23PostGIS231

7823

õPostGISmnF1+23:¦YÇIIvorySQLmn^F1w7823:¦I7823"#ú CentOS Stream
9(x86_64)1

" :°q"#UY23w IvorySQL3.0ÑY*lm

¥ 23ÎÏ

dnf install -y gcc gcc-c++ libtiff libtiff-devel.x86_64 libcurl-devel.x86_64 libtool
libxml2-devel redhat-rpm-config clang llvm geos311 automake protobuf-c-devel

¥ 23SQLITE

$ wget https://www.sqlite.org/2022/sqlite-autoconf-3400000.tar.gz

$ tar -xvf sqlite-autoconf-3400000.tar.gz

$ cd sqlite-autoconf-3400000

$ sed -n '1i\#define SQLITE_ENABLE_COLUMN_METADATA 1' sqlite3.c

$ ./configure --prefix=/usr/local/sqlite

$ make && make install

$ rm usr/bin/sqlite3 && ln -s /usr/local/sqlite/bin/sqlite3 /usr/bin/sqlite3

$ sqlite3 -version
$ export PKG_CONFIG_PATH=/usr/local/sqlite/lib/pkgconfig:$PKG_CONFIG_PATH

¥ 23PROJ

$ wget https://download.osgeo.org/proj/proj-8.2.1.tar.gz

$ tar -xvf proj-8.2.1.tar.gz

$ cd proj-8.2.1

$ ./configure --prefix=/usr/local/proj-8.2.1
$ make && make install

¥ 23 GDAL

$ wget https://github.com/OSGeo/gdal/releases/download/v3.4.3/gdal-3.4.3.tar.gz
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$ tar -xvf gdal-3.4.3.tar.gz

$ cd gdal-3.4.3

$ sh autogen.sh

$ ./configure --prefix=/usr/local/gdal-3.4.3 --with-proj=/usr/local/proj-8.2.1
$ make && make install

¥ 23 GEOS

$ wget https://download.osgeo.org/geos/geos-3.9.2.tar.bz2

$ tar -xvf geos-3.9.2.tar.bz2

$ cd geos-3.9.2

$ ./configure --prefix=/usr/local/geos-3.9.2
$ make && make install

¥ 23 Protobuf

$ wget https://plug-neomirror.rcac.purdue.edu/adelie/source/archive/protobuf-

3.20.1/protobuf-3.20.1.tar.gz

$ tar -xvf protobuf-3.20.1.tar.gz

$ cd protobuf-3.20.1

$ sh autogen.sh

$ ./configure Ê--prefix=/usr/local/protobuf-3.20.1

$ make && make install

$ export PROTOBUF_HOME=/usr/local/protobuf-3.20.1

$ export PATH=$PROTOBUF_HOME/bin:$PATH
$ export PKG_CONFIG_PATH=$PROTOBUF_HOME/lib/pkgconfig:$PKG_CONFIG_PATH

¥ 23 Protobuf-c

$ wget --no-check-certificate https://sources.buildroot.net/protobuf-c/protobuf-c-

1.4.1.tar.gz

$ tar -xvf protobuf-c-1.4.1.tar.gz

$ cd protobuf-c-1.4.1

$ ./configure --prefix=/usr/local/protobuf-c-1.4.1

$ make && make install

$ export PROTOBUFC_HOME=/usr/local/protobuf-c-1.4.1

$ export PATH=$PROTOBUF_HOME/bin:$PROTOBUFC_HOME/bin:$PATH
$ export PKG_CONFIG_PATH=$PROTOBUFC_HOME/lib:$PKG_CONFIG_PATH

¥ 23 PostGIS

$ wget https://download.osgeo.org/postgis/source/postgis-3.4.0.tar.gz

$ tar -xvf postgis-3.4.0.tar.gz
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$ cd postgis-3.4.0

$ sh autogen.sh
$ ./configure  --with-geosconfig=/usr/local/geos-3.9.2/bin/geos-config --with
-projdir=/usr/local/proj-8.2.1 --with-gdalconfig=/usr/local/gdal-3.4.3/bin/gdal-config
--with-protobufdir=/usr/local/protobuf-c-1.4.1 --with

-pgconfig=/usr/local/ivorysql/ivorysql-4/bin/pg_config
$ make && make install

! ^GËPGXSJÒ, :y/"#UIvorySQL23¬A, u¤Ñ with-pgconfig+~.³1

÷dExtensionV°0PostGISlm

psql ½¾R./0I×T^5åær

ivorysql=# CREATE extension postgis;

CREATE EXTENSION

ivorysql=# SELECT * FROM pg_available_extensions WHERE name = 'postgis';

Ê name   | default_version | installed_version |                          comment
---------+-----------------+-------------------+

------------------------------------------------------------
Êpostgis | 3.4.0           | 3.4.0             | PostGIS geometry and geography

spatial types and functions
(1 row)

\]

?(PostGIS+\]I:~Ü PostGIS3.49:hi

pgvector

nä

û¯./0#æÝ¦=ÚÁO(GenAI)+?îãÝ�Ä1pgvectorÙúPostgreSQL+¤6áâIÝ{O¬ÌÍ
Cþ16000ÐÍ+û¯ù8I'F1wÉ³+û¯ØÙò°±NOI\ÉPostgreSQLO¬Â¾ö¶úC~+
û¯./01¯(IvorySQL'(PostgreSQL)*Iõ\É&)ÎwûpgvectoráâÛÜ®Ý+OûI4Qú
]»F1w{ÄÅ+./òâòÄÞ¿@1KOracle,-à¦5Ipgvectoráâ*MX]IõúOracle]»
\]û¯./0F1wÔ³+àìI\ðO¬÷N¨ÅÆòàâ./IþË{C~+î;ØÙ1

 âka

IVFFLATòHNSW#PGVector+vH°±8f

IVFFLAT

IVFFLAT+ÚÙ â#Lüº+û¯ÜçúnKIVd¢%HüB°±ILbHnK'(Rðû¯1õ\É¢
£XY®UK./+%HT®*I4QþËÿ!´°1ÀÁOêßùòâÚ~.Iivfflat
XYKQ./®+!Íò/°MI\ PostgreSQL
aOû²vs./¥Tÿ!+Å.üºM´°1ÀÁjË+¢£I¾]á¨XYK.è.HCÐû¯UéR
û¢£û¯sU+ó51²(§ªÅàòâó|}ô°fIivfflat #%HÉZ¥+ÕÖ:× Kd¢ ivfflat
°±ÔIÊÈ6Ö-°±Uí7xåH list1bH list 4ù%H "U±"\õöU±ÀÁ k-means
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8fù8Q{1%Ù°-wñaU±Iivfflat
Çí°-bHû¯sëUêHU±IVLðPQR°±U1VÈ6¢£û¯./ÔIÊXYÖ-6ô¢xå
HU±Iõ¯ ivfflat.probes ~.Ö-1õÇ# ANN
MO/6ÔW+©_rìy+U±QxI©_ÇQò°I,õ#YôöMOú4Ò+1

HNSW

HNSW (Hierarchical Navigating Small World)
#%¡'(ê+°±8fI&¯x«+óUêãÝIný+úÄ«+ NSW
:f1&íú%7ê?ë|dÝx«(OêIVéQ*«+êQ89I©Öç+æçQÜ\Q5«+êQ:
ÌI©Öç+æçQU1HNSW
8f#%¡ZÃ+ÇçõÔç+8fI&+´°R¯ò´°!ÍRÉZCI,#&+Üá2�^ÉZ³In
úÝ{È6Lña+û¯RáðKÜáU1'È6ÐÑ%Hê+©îI^*MÈ6áð1

23

! "#UYZ23wIvorySQL4.0ÑY*lmI23¬Aú/usr/local/ivorysql/ivorysql-4

7823

¥ øåPG_CONFIG"#7¯

export PG_CONFIG=/usr/local/ivorysql/ivorysql-4/bin/pg_config

¥ ¢ªpg_vector78

git clone --branch v0.6.2 https://github.com/pgvector/pgvector.git

¥ 23 pgvector

cd pgvector

sudo --preserve-env=PG_CONFIG make
sudo --preserve-env=PG_CONFIG make install

¥ ÷dpgvectoráâ

[ivorysql@localhost ivorysql-4]$ psql

psql (17.0)

Type "help" for help.

ivorysql=# create extension vector;
CREATE EXTENSION

ÊýIpgvectoráâ23YèÝ1 {x]ÁI:~� pgvectorhi

Oracle,-M

KIvorySQL Oracle,-à¦5Ipgvectoráâ*MXYh°AT
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! de]»\]1521¼Ó¥TGHI psql -p 1521

./çé

ivorysql=# CREATE TABLE items5 (id bigserial PRIMARY KEY, name varchar2(20), num

number(20), embedding bit(3));

CREATE TABLE
ivorysql=# INSERT INTO items5 (name, num, embedding) VALUES ('1st oracle data',0,

'000'), ('2nd oracle data', 111, '111');

INSERT 0 2

ivorysql=# SELECT * FROM items5 ORDER BY bit_count(embedding # '101') LIMIT 5;

Êid |      name       | num | embedding

----+-----------------+-----+-----------

Ê 2 | 2nd oracle data | 111 | 111
Ê 1 | 1st oracle data | 0   | 000

üñý

ivorysql=# declare

i vector(3) := '[1,2,3]';

begin

raise notice '%', i;

end;

ivorysql-# /

NOTICE:  [1,2,3]
DO

áðÁáçPROCEDUREè

ivorysql=# CREATE OR REPLACE PROCEDURE ora_procedure()

AS

p vector(3) := '[4,5,6]';

begin

raise notice '%', p;

end;

/

CREATE PROCEDURE

ivorysql=# call ora_procedure();

NOTICE:  [4,5,6]
CALL
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ñ.çFUNCTIONè

ivorysql=# CREATE OR REPLACE FUNCTION AddVector(a vector(3), b vector(3))

RETURN vector(3)

IS

BEGIN

RETURN a + b;

END;

/

CREATE FUNCTION

ivorysql=# SELECT AddVector('[1,2,3]','[4,5,6]') FROM DUAL;

Êaddvector

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

Ê[5,7,9]
(1 row)
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Oracle,-NOßù
1óö÷øù

A+

¥ K² a+PostgreSQL¤9sú+;F5IþË²Oracle,-1õúÈ6þËûparseróû¼Óóà¦P
L/PGSQLþËPL/iSQL+ö÷1þËSáê^5r

NO

û¼Óøù

¥ qÍwIvorysql 5432¼Ó,- apostgrestuIný
Ivorysql|]Ç%Hë¢+¼ÓåxI/0ú152114u¼ÓåxI/0|]Oracle,-à¦1^_È6
45432¼ÓåxW'6¥¬,-à¦I|È6ÀÁIvorysql.compatible_mode~.¥Tøå1

parseràýøù

¥ úwLOracleÅfûPostgreSQLÅfç+üùéíÎRsÏInýÖÇparseràýI](òâOracleü?
+Åf1

ÖÇPL/iSQLÁáÅà

¥ *MúwãåOracle,-ûPostgreSQLÅfÝ*Q(ùGH]ÁÏÐ+tuInýËëøùw%èOracl
eß]+GH]Á1uèGH]Á¯PostgreSQL aGHö÷£Qu¤Q{1

2óGUCö÷
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ÖÇGUC7¯

úw,-OracleIÈ6K a+GUC7¯'lÜ*ÇQ%ö](t¹./0×T©_+7¯IYþRòOracl
eTú%ù+A+1

úwY6{¥+PQ,-+guc~.IYÑúw{å+¤9pgÜâ78IõúÈ6øù%Hö÷LgucPQR
%Hä%+¨:1

þË

PQ,-lm+guc~.ÔIõúÈä%K ivy_guc.c hEUPQ1ðU Ivy_ConfigureNamesBool
ó Ivy_ConfigureNamesIntó Ivy_ConfigureNamesStringó Ivy_ConfigureNamesReal ò
Ivy_ConfigureNamesEnum
ÄÅùü5¡Ý*çé+guc~.IPQguc~.ÔILguc+³PQR²¾.ãUeX1

ÖÇ7¯çA;è

7¯ñ ãä

ivorysql.compatible_mode ùüV;,-ê¡./0çpg/oracleèIXYÀÁshowåæ¢@Iset
åæ{¤u7¯Iresetåæ¤åú½¾Ô+./0à¦Ireset

allí­®u7¯

ivorysql.database_mode ùüV;./0+à¦çpg/oracleèIXYÀÁshowåæ¢@Iset/re
set/reset allåæÝ­®u7¯

ivorysql.datetime_ignore_nls_mas
k

ùüpqû¦#EíªNLS~.­®I/0ú0IXYÀÁsetåæøå
Ireset åæ¤åIreset allåæí¤åu7¯

ivorysql.enable_emptystring_to_N
ULL

ª³úçon/offè,u7¯úonÔIíLã¬+Çxí,öÝNULL³á
ð

ivorysql.identifier_case_switch øåxí³ú«öõà¦

ivorysql.listen_address ùü,-à¦Jj+¨æIKw3¶./0ÔI4ivorysql.confhEU
©ªu%åIK%åhEUu¤u³IÈ6¤8./0æ~IXYÀÁ

showåæ¢@

ivorysql.port ùü,-à¦5½¾+¼ÓêIKw3¶./0ÔI4ivorysql.confh
EU©ªu%åIK%åhEUu¤u³IÈ6¤8./0æ~IXY

ÀÁshowåæ¢@

nls_date_format ùü/0+pqû¦IXYÀÁshowåæ¢@I/0úÔYYYY-MM-
DDÕIXYÀÁsetåæøåIXYÀÁresetåæ¤åÔ/0³Ireset

all åæí¤åu7¯

nls_length_semantics ,-Oracle+*ñ~.It¹%HxíñòÜá+³ú

nls_timestamp_format ,-Oracle+*ñ~.It¹SÔç+pqû¦

nls_timestamp_tz_format ,-Oracle+*ñ~.It¹SÔn+pqû¦

shared_preload_libraries Kw3i./0ÔI4ivorysql.confhEU©ªIXYÀÁshowåæ¢
@IK%åhEUu¤u³I¤8./0æ~1

�Ä7¯\]üÁ

ivorysql.datetime_ignore_nls_mask

uGUC7¯+X¿³ú0-15

X¿³ ÝZÁnlsû¦¶+çé

0 Ý:;bcçéIñaÔçû¦2¯nlsû¦¶

1 date

2 timestamp
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3 dateótimestamp

4 timestamptz

5 dateótimestamptz

6 timestampótimestamptz

7 dateótimestampótimestamptz

8 timestampltz

9 dateótimestampltz

10 timestampótimestampltz

11 dateótimestampótimestampltz

12 timestamptzótimestampltz

13 dateótimestamptzótimestampltz

14 timestampótimestamptzótimestampltz

15 dateótimestampótimestamptzótimestampltz

¥ \]:f(YdateúÁ)

¢@nls date +û¦Ñdatetime_ignore_nls_mask³

ivorysql=# set ivorysql.compatible_mode to oracle;

SET

ivorysql=# show nls_date_format;

Ênls_date_format

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

ÊYYYY-MM-DD

(1 row)

ivorysql=# show ivorysql.datetime_ignore_nls_mask;

Êivorysql.datetime_ignore_nls_mask

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

Ê0
(1 row)

÷dGHù

ivorysql=# create table test_nls_date(a int, created_at date);
CREATE TABLE

ã¬./

ivorysql=# insert into test_nls_date values(1, '2024/04/05');

INSERT 0 1

ivorysql=# select * from test_nls_date;

Êa | created_at

---+------------
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Ê1 | 2024-04-05
(1 row)

u¤nls_date_format

ivorysql=# set nls_date_format to 'yy-mm-dd';
SET

ã¬nlsû¦./V¢@Iã¬ÝN

ivorysql=# insert into test_nls_date values(2, '24/04/15');

INSERT 0 1

ivorysql=# select * from test_nls_date;

Êa | created_at

---+------------

Ê1 | 24-04-05

Ê2 | 24-04-15
(2 rows)

Ldateçé¤úÝZÁnlsòâIã¬ü*û¦./I^¤Ý 1
(3,5,7fRXY)Iã¬./LJÒInlsû¦¶LÝ²date+¢£©_â~1

ivorysql=# set ivorysql.datetime_ignore_nls_mask to 1;

SET

ivorysql=# insert into test_nls_date values(3, '24/05/15');

ERROR:  date/time field value out of range: "24/05/15"

LINE 1: insert into test_nls_date values(3, '24/05/15');

Ê                                           ^

HINT:  Perhaps you need a different "datestyle" setting.

ivorysql=#  select * from test_nls_date;

Êa | created_at

---+------------

Ê1 | 2024-04-05

Ê2 | 2024-04-15
(2 rows)

3ó³ú«öõ

A+

¥ úwÜáPGòOracle+±]òôí³ú«,-IivorysqløùwÙ¡±]òôí+³ú«öõà¦1ÀÁ
guc~.Òidentifier_case_switchÓ¿1öõà¦;
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NO

³ú«öõ+Ù¡à¦ç/0úinterchangeè

¥ ^_ guc~.Òidentifier_case_switchÓ³úÒnormalÓ

1). ×h¨n!»nVZ|X­ÊZ#ì`çb5ù_

¥ ^_ guc~.Òidentifier_case_switchÓ³úÒinterchangeÓr

1). !­¨n!»nVZ|X­ÊZ#ìQüB`b2ê®`b°ìBçb_

2). !­¨n!»nVZ|X­ÊZ#ìQüBçb2ê®çb°ìB`b_

3). !­V¨n!n·ÌZ|X­ÊZ#ìH`çbîçZ2ê×h|X­5ù_

¥ ^_ guc~.Òidentifier_case_switchÓ³úÒlowercaseÓ

1). !­¨n!»nVZ|X­ÊZ#ìQüB`b2ê®`b°ìBçb_

2). !­V¨n!n·ÌZ|X­ÊZ#ìH`çbîçZ2ê×h|X­5ù_

w3¶./0®wÔ

¥ Kinitdbá¨UQ¬ -C¿@øå³ú«öõà¦I-C²¾+³úr

"normal"   ------ "0"*Æ

"interchange" ------ "1"*Æ

"lowercase"  ------ "2"*Æ

N]¸^34óVïZ1\Ê2®`çb°ìgh×E±dataÏÐZglobal/pg_controlÅÆÊ
_

ZÃ]Á

normal

ivorysql=# SET ivorysql.compatible_mode to oracle;
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SET

ivorysql=# SET ivorysql.enable_case_switch = true;

SET

ivorysql=# SET ivorysql.identifier_case_switch = normal;

SET

ivorysql=# CREATE TABLE "NORMAL_1"(c1 int, c2 int);

CREATE TABLE

ivorysql=# CREATE TABLE "Normal_2"(c1 int, c2 int);

CREATE TABLE

ivorysql=# CREATE TABLE "normal_3"(c1 int, c2 int);

CREATE TABLE

ivorysql=# select * from "NORMAL_1";

Êc1 | c2

----+----

(0 rows)

ivorysql=# select * from "Normal_1";

ERROR:  relation "Normal_1" does not exist

LINE 1: select * from "Normal_1";

ivorysql=# select * from "normal_1";

ERROR:  relation "normal" does not exist

LINE 1: select * from "normal";

ivorysql=# select * from NORMAL_1;

ERROR:  relation "normal_1" does not exist

LINE 1: select * from NORMAL_1;

ivorysql=# select * from "Normal_2";

Êc1 | c2

----+----

(0 rows)

ivorysql=# select * from "NORMAL_2";

ERROR:  relation "NORMAL_2" does not exist

LINE 1: select * from "NORMAL_2";
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ivorysql=# select * from "normal_2";

ERROR:  relation "normal_2" does not exist

LINE 1: select * from "normal_2";

ivorysql=# select * from Normal_2;

ERROR:  relation "normal_2" does not exist

LINE 1: select * from Normal_2;

ivorysql=# select * from "normal_3";

Êc1 | c2

----+----

(0 rows)

ivorysql=# select * from "NORMAL_3";

ERROR:  relation "NORMAL_3" does not exist

LINE 1: select * from "NORMAL_3";

ivorysql=# select * from "Normal_3";

ERROR:  relation "Normal_3" does not exist

LINE 1: select * from "Normal_3";

ivorysql=# drop table "NORMAL_1";

DROP TABLE

ivorysql=# drop table "Normal_2";

DROP TABLE

ivorysql=# drop table "normal_3";
DROP TABLE

interchange

ivorysql=# SET ivorysql.compatible_mode to oracle;

SET

ivorysql=# SET ivorysql.enable_case_switch = true;

SET

ivorysql=# SET ivorysql.identifier_case_switch = interchange;

SET

ivorysql=# CREATE TABLE "INTER_CHANGE_1"(c1 int, c2 int);

CREATE TABLE
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ivorysql=# CREATE TABLE "Inter_Change_2"(c1 int, c2 int);

CREATE TABLE

ivorysql=# CREATE TABLE "inter_change_3"(c1 int, c2 int);

CREATE TABLE

ivorysql=# select * from "INTER_CHANGE_1";

Êc1 | c2

----+----

(0 rows)

ivorysql=# select * from "Inter_Change_1";

ERROR:  relation "Inter_Change_1" does not exist

LINE 1: select * from "Inter_Change_1";

ivorysql=# select * from "inter_change_1";

ERROR:  relation "INTER_CHANGE_1" does not exist

LINE 1: select * from "inter_change_1";

ivorysql=# select * from INTER_CHANGE_1;

Êc1 | c2

----+----

(0 rows)

ivorysql=# select * from "Inter_Change_2";

Êc1 | c2

----+----

(0 rows)

ivorysql=# select * from "INTER_CHANGE_2";

ERROR:  relation "inter_change_2" does not exist

LINE 1: select * from "INTER_CHANGE_2";

ivorysql=# select * from "inter_change_2";

ERROR:  relation "INTER_CHANGE_2" does not exist

LINE 1: select * from "inter_change_2";

ivorysql=# select * from Inter_Change_2;

ERROR:  relation "inter_change_2" does not exist

LINE 1: select * from Inter_Change_2;
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ivorysql=# select * from "inter_change_3";

Êc1 | c2

----+----

(0 rows)

ivorysql=# select * from "INTER_CHANGE_3";

ERROR:  relation "inter_change_3" does not exist

LINE 1: select * from "INTER_CHANGE_3";

ivorysql=# select * from "Inter_Change_3";

ERROR:  relation "Inter_Change_3" does not exist

LINE 1: select * from "Inter_Change_3";

ivorysql=# select * from inter_change_3;

ERROR:  relation "inter_change_3" does not exist

LINE 1: select * from "INTER_CHANGE_3";

ivorysql=# drop table "INTER_CHANGE_1";

DROP TABLE

ivorysql=# drop table "Inter_Change_2";

DROP TABLE

ivorysql=# drop table "inter_change_3";
DROP TABLE

lowercase

ivorysql=# SET ivorysql.compatible_mode to oracle;

SET

ivorysql=# SET ivorysql.enable_case_switch = true;

SET

ivorysql=# SET ivorysql.identifier_case_switch = lowercase;

SET

ivorysql=# CREATE TABLE "LOWER_CASE_1"(c1 int, c2 int);

CREATE TABLE

ivorysql=# CREATE TABLE "Lower_Case_2"(c1 int, c2 int);

CREATE TABLE

ivorysql=# CREATE TABLE "lower_case_3"(c1 int, c2 int);
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CREATE TABLE

ivorysql=# select * from "LOWER_CASE_1";

Êc1 | c2

----+----

(0 rows)

ivorysql=# select * from "Lower_Case_1";

ERROR:  relation "Lower_Case_1" does not exist

LINE 1: select * from "Lower_Case_1";

ivorysql=# select * from "lower_case_1";

Êc1 | c2

----+----

(0 ÄTÐ)

ivorysql=# select * from LOWER_CASE_1;

Êc1 | c2

----+----

(0 ÄTÐ)

ivorysql=# select * from "Lower_Case_2";

Êc1 | c2

----+----

(0 rows)

ivorysql=# select * from "LOWER_CASE_2";

ERROR:  relation "lower_case_2" does not exist

LINE 1: select * from "LOWER_CASE_2";

ivorysql=# select * from "lower_case_2";

ERROR:  relation "lower_case_2" does not exist

LINE 1: select * from "lower_case_2";

ivorysql=# select * from Lower_Case_2;

ERROR:  relation "lower_case_2" does not exist

LINE 1: select * from Lower_Case_2;

ivorysql=# select * from "lower_case_3";

Êc1 | c2
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----+----

(0 rows)

ivorysql=# select * from "LOWER_CASE_3";

Êc1 | c2

----+----

(0 rows)

ivorysql=# select * from "Lower_Case_3";

ERROR:  relation "Lower_Case_3" does not exist

LINE 1: select * from "Lower_Case_3";

ivorysql=# select * from LOWER_CASE_3;

Êc1 | c2

----+----

(0 ÄTÐ)

ivorysql=# drop table "NORMAL_1";

DROP TABLE

ivorysql=# drop table "Normal_2";

DROP TABLE

ivorysql=# drop table "normal_3";
DROP TABLE

4óûà¦øù

A+

¥ úwÜáPGà¦ò,-Oracleà¦I IvorySQLKinitdbÔIXYz--
m~.I{?ªPGà¦./0IOracle,-à¦./01

! 1. Ýz--m~.ÔI/0úOracle,-à¦

2. z--m~.úpgÔI./0LÝà,-OracleÅf

NO

¥ Initdb -m w3¶IÈ6ÛlÝ*+à¦IðUOracleà¦5IÈ6×Tpostgres_oracle.bki+SQLÅë;

¥ 89Ôíy/w3¶à¦IÛl#Eúoracle,-à¦1

database_mode&VóJ¹]¸^ghä

database_mode=DB_PG2PGgh295Iñìä
database_mode=DB_ORACLE2Oracleghghä
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GH]Á

]¸^PGgh&

./initdb -D ../data -m pg

]¸^oracleghgh&

./initdb -D ../data -m oracle

ô
./initdb -D ../data

5ó,-Oracle like

A+

¥ mhiïKú\] like à_¢£+=>F1%H!¬wÕ,-Oracle
+à_¢£likeþË+ÁáI#like,-+þËhi1

NOjk

./0ñ+ likeà_¢£

oracle oracle+xí,çé#varchar2IÌÍ².xópq
óxí,xççé+ß]Like?îx%DÀ%í{þ
Ëà_¢£

IvorySQL IvorySQL+xí,'mçé#textIñYlike#Ytext
ú'l*IðóIvorySQL+çéOô¦öõÝtextI
õMÝ]÷dopeartorÇO§9öõ

GH]Á

create table t_ora_like (id int ,str1 varchar(8), date1 timestamp with time zone,

date2 time with time zone, num int, str2 varchar(8));
insert into t_ora_like (id ,str1 ,date1 ,date2) values (123456,'test1','2022-09-26

16:39:20','2022-09-26 16:39:20');
insert into t_ora_like (id ,str1 ,date1 ,date2) values (123457,'test2','2022-09-26

16:40:20','2022-09-26 16:40:20');
insert into t_ora_like (id ,str1 ,date1 ,date2) values (223456,'test3','2022-09-26

16:41:20','2022-09-26 16:41:20');
insert into t_ora_like (id ,str1 ,date1 ,date2) values (123458,'test4','2022-09-26

16:42:20','2022-09-26 16:42:20');

select * from t_ora_like where str1 like 'test%';

Ê  id   | str1  |               date1               |    date2    | num | str2

--------+-------+-----------------------------------+-------------+-----+------

Ê123456 | test1 | 2022-09-26 16:39:20.000000 +08:00 | 16:39:20+08 |     |

Ê123457 | test2 | 2022-09-26 16:40:20.000000 +08:00 | 16:40:20+08 |     |

Ê223456 | test3 | 2022-09-26 16:41:20.000000 +08:00 | 16:41:20+08 |     |

Ê123458 | test4 | 2022-09-26 16:42:20.000000 +08:00 | 16:42:20+08 |     |
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(4 rows)

select * from t_ora_like where date1 like '2022%';

Ê  id   | str1  |               date1               |    date2    | num | str2

--------+-------+-----------------------------------+-------------+-----+------

Ê123456 | test1 | 2022-09-26 16:39:20.000000 +08:00 | 16:39:20+08 |     |

Ê123457 | test2 | 2022-09-26 16:40:20.000000 +08:00 | 16:40:20+08 |     |

Ê223456 | test3 | 2022-09-26 16:41:20.000000 +08:00 | 16:41:20+08 |     |

Ê123458 | test4 | 2022-09-26 16:42:20.000000 +08:00 | 16:42:20+08 |     |

(4 rows)

select * from t_ora_like where date2 like '16%';

Ê  id   | str1  |               date1               |    date2    | num | str2

--------+-------+-----------------------------------+-------------+-----+------

Ê123456 | test1 | 2022-09-26 16:39:20.000000 +08:00 | 16:39:20+08 |     |

Ê123457 | test2 | 2022-09-26 16:40:20.000000 +08:00 | 16:40:20+08 |     |

Ê223456 | test3 | 2022-09-26 16:41:20.000000 +08:00 | 16:41:20+08 |     |

Ê123458 | test4 | 2022-09-26 16:42:20.000000 +08:00 | 16:42:20+08 |     |

(4 rows)

select * from t_ora_like where id like '123%';

Ê  id   | str1  |               date1               |    date2    | num | str2

--------+-------+-----------------------------------+-------------+-----+------

Ê123456 | test1 | 2022-09-26 16:39:20.000000 +08:00 | 16:39:20+08 |     |

Ê123457 | test2 | 2022-09-26 16:40:20.000000 +08:00 | 16:40:20+08 |     |

Ê123458 | test4 | 2022-09-26 16:42:20.000000 +08:00 | 16:42:20+08 |     |

(3 rows)

select * from t_ora_like where id like null;

Êid | str1 | date1 | date2 | num | str2

----+------+-------+-------+-----+------
(0 rows)

6ó,-Oracleüñý

A+

¥ mhi#PLSQLüñýçanonymous
blockè,-OracleÅfNO+øùhiIA+#XYKIvorySQLU,-Oracle+üñýÅë1

NOjk

¥ üñý#O¬9ç¨÷dò×TÁá48+PLSQL©îIQÝÈ6YÍ¢¶+:¦L48Ùú./0²
ïðáKgäAxU1m|þËUIvorySQL56,-+#PLSQLüñý+Åfû¦Iõú56òâ+�
Äíìº»¼Ú)psqló5:;DòPSQL¼ÌÍ1
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GH]Á

declare

i integer := 10;

begin

Êraise notice '%', i;

end;

/
NOTICE:  10

DECLARE

Ê grade CHAR(1);

BEGIN

Ê grade := 'B';

Ê CASE grade

Ê   WHEN 'A' THEN raise notice 'Excellent';

Ê   WHEN 'B' THEN raise notice 'Very Good';

Ê END CASE;

EXCEPTION

Ê WHEN CASE_NOT_FOUND THEN

Ê   raise notice 'No such grade';

END;

/
NOTICE:  Very Good

7ó,-Oracleñ.ûáðÁá

A+

¥ mhiïK,-Oracle PLSQLñ.òáðÁá+ÅfIKIvorySQLUõú+ðúPLISQLÅà1

NOjk

ñ.çFUNCTIONè

CREATE FUNCTIONÅfÌÍEDITIONABLE/NONEDITIONABLE

CREATE FUNCTIONÅfÌÍRETURN, IS?îxIÝz-language

CREATE FUNCTIONÅfñ.¼a~.Iñ.ñ6>ÝS()

CREATE FUNCTION~.H.sx#32767

CREATE FUNCTIONÅfUEND; KpsqlUY/©9

CREATE FUNCTIONÅf7¯^k;>¼aDECLARE?îx

CREATE FUNCTIONÅfÌÍOUT ~.NOCOPYNO

CREATE FUNCTIONÅfÌÍsharing_clause

CREATE FUNCTIONÅfÌÍinvoker_rights_clauseI/0!"¤ÝDRçDEFINERè
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CREATE FUNCTIONÅfÌÍACCESSIBLE BY

CREATE FUNCTIONÅfÌÍDEFAULTÊCOLLATION

CREATE FUNCTIONÅfÌÍresult_cache_clause

CREATE FUNCTIONÅfÌÍaggregate_clause

CREATE FUNCTIONÅfÌÍpipelined_clause

CREATE FUNCTIONÅfÌÍsql_macro_clause

ALTER FUNCTIONÅf

ñ.òáðÁáü?+èê

áðÁáçPROCEDURE)

CREATE PROCEDUREÅfÌÍEDITIONABLE/NONEDITIONABLE

CREATE PROCEDUREÅfñ.¼a~.Iñ.ñ6>ÝS()

CREATE PROCEDURE~.H.sx#32767

CREATE PROCEDUREÅfUEND; KpsqlUY/©9

CREATE PROCEDUREÅfÌÍsharing_clause

CREATE PROCEDUREÅfÌÍDEFAULTÊCOLLATION

CREATE PROCEDUREÅfÌÍinvoker_rights_clause

CREATE PROCEDUREÅfÌÍACCESSIBLE BY

ALTER PROCEDUREÅf

áðÁá¼a~.IO]ÌÍÝSçè

áðÁáO]ÌÍEXEC

KPL/SQL UO]áðÁáIXY<=CALLIÂ¾\]áðÁáñx

ÌÍÑ ò/**/v¡«o:f

GH]Á

CREATE or replace FUNCTION ora_func RETURN integer AS

BEGIN

Ê   RETURN 1;

END;

/

CREATE OR REPLACE FUNCTION test_nocopy(a IN int, b OUT NOCOPY int, c IN OUT NOCOPY

int)

RETURN record

IS

BEGIN

Ê  b := a;

Ê  c := a;

END;
/
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CREATE OR REPLACE PROCEDURE ora_procedure()

AS

Ê   p integer := 20;

begin

Ê   raise notice '%', p;

end;

/

call ora_procedure();

CREATE OR REPLACE PROCEDURE ora_procedure

SHARING = METADATA

DEFAULT COLLATION USING_NLS_COMP

AUTHID CURRENT_USER

ACCESSIBLE BY ( FUNCTION A.B )

IS

Ê   p integer := 20;

begin

Ê   raise notice '%', p;

end;
/

8óÜå./çéûÜåñ.

Üå./çé

char

varchar

varchar2

number

binary_float

binary_double

date

timestamp

timestamp with time zone

timestamp with local time zone

interval year to month

interval day to second

raw

long

Üåñ.çé

sysdate
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systimestamp

add_months

last_day

next_day

months_between

current_date

current_timestamp

new_time

tz_offset

trunc

instrb

substr

substrb

trim

ltrim

rtrim

length

lengthb

rawtohex

replace

regexp_replace

regexp_substr

regexp_instr

regexp_like

to_number

to_char

to_date

to_timestamp

to_timestamp_tz

to_yminterval

to_dsinterval

numtodsinterval

numtoyminterval

localtimestamp

from_tz

sys_extract_utc

sessiontimezone

hextoraw

uid

USERENV

asciistr

to_multi_byte
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to_single_byte

compose

decompose

Üåñ.jk

1ó,-sysdateñ.INOr¢@²¾+pqûÔçIGH]Á^5r ¢£V;gä+pqr

select sysdate() from dual;

Ê sysdate

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

Ê2023-07-06
(1 row)

¢£<;&1Ä+pqr

select sysdate()-1 from dual;

Ê ?column?

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

Ê2023-07-05
(1 row)

2ó,-systimestampñ.INOrÈÔm$./0*V;gäpqòÔççíìâ±òÔnèIGH]Á
^5r ¢£V;pq+pqòÔçr

select systimestamp() from dual;

Ê systimestamp

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

Ê2023-07-06 10:18:31.674322 +08:00
(1 row)

3ó,-add_monthsñ.INOrñ.L%Ht.(n)PQ%HpqIVÈÔüÝnt+*%ÄIÌÍ~.r
date, number\GH]Á^5r ¢£V;pqç{t­pè+5Ht+*%Är

select add_months(sysdate(),1) from dual;

Êadd_months

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

Ê2023-08-06
(1 row)

¢£V;pq+*Ht+*%Är

select add_months(sysdate(),-1) from dual;

Êadd_months
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------------

Ê2023-06-06
(1 row)

4ó,-last_dayñ.INOrÈÔz-pqñKtÏ+s6%ÄIÌÍ~.rdate,GH]Á^5r
¢£VÄñKtÏ+s6%Är

select last_day(sysdate())from dual;

Ê last_day

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

Ê2023-07-31
(1 row)

¢£}%ÄñKtÏ+s6%Är

select last_day(to_date('2019-09-01'))from dual;

Ê last_day

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

Ê2019-09-30
(1 row)

5ó,-next_dayñ.INOrÈÔz-pq+5%Hpq1ÌÍ~.:date, integer /date ,text,
jkrVñ.UØúH~.%+³q.ÉËa³q.úÔIíÈÔ5%H³q+pq\Vñ.UØúH~.
ñ%+pqÉËa³q.³IíÈÔmhü¾³qpq1GH]Á^5r ¢£V;pq+5%Är

select next_day(sysdate(),1) from dual;

Ênext_day

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

Ê2023-07-07
(1 row)

¢£V;pq+5H³qXr

select next_day(sysdate(),'FRIDAY') from dual;

Ê next_day

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

Ê2023-07-07
(1 row)

6ó,-months_betweenñ.INOrÈÔpqçé+date1òdate2ÜçüS+tÏIÌÍ~.rdate,dat
eIjkr^_date1¼(date2IÈÔh.\^_date1H(date2ÈÔì.\^_date1òdate2#}t3+
*%ÄIÈÔ©_úê.\^_Ý#*%ÄIíKbt31Ä+'l*ÈÔSaú.�Ä+©_1GH]Á^
5r ¢£Ý*tÏ*%ÄÜçüS+tÏr

select months_between(to_date('2023-07-06'),to_date('2023-08-06')) from dual;
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Êmonths_between

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

Ê            -1
(1 row)

¢£Ý*tÏÝ*pqÜçüS+tÏr

select months_between(to_date('2023-07-06'),to_date('2023-08-05')) from dual;

Ê  months_between

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

Ê-0.967741935483871
(1 row)

7ó,-current_dateñ.INOrÈÔV;Ôn+V;pqIGH]Á^5r ¢£V;Ôn+V;pqr

select current_date from dual;

Êcurrent_date

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

Ê2023-07-06
(1 row)

8ó,-current_timestampñ.INOrÈÔV;Ôn+V;pqûV;ÔçIí7V;Ôn|}1ÌÍ~
.rinteger, jkrÈÔ+ÔçXOêòÍ1GH]Á^5r ¢£V;Ôn+V;pqûÔçr

select current_timestamp from dual;

Ê     current_timestamp

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

Ê2023-07-06 10:27:01.440600 +08:00
(1 row)

¢£V;Ôn+V;pqûÔç(òÍOêú;ÙÙú.)r

select current_timestamp(3) from dual;

Ê     current_timestamp

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

Ê2023-07-06 10:27:14.182000 +08:00
(1 row)

9ó,-new_timeñ.INOrÈÔ}HÔçK}Ônñ²¾+KÇ%HÔn+pqIÌÍ~.rdate, text,
text ,GH]Á^5r ÈÔV;pqKÇ%HÔn²¾+pqr

select sysdate() bj_time,new_time(sysdate(),'PDT','GMT')los_angles from dual;

Ê bj_time   | los_angles
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------------+------------

Ê2023-07-06 | 2023-07-06
(1 row)

10ó,-tz_offsetñ.INOrÈÔí-Ônûò/Ôn+BÆ¯IÌÍ~.rtext,GH]Á^5r
ÈÔí-Ônûò/ÔnBÆ¯r

select tz_offset('US/Eastern') from dual;

Êtz_offset

-----------

Ê-04:00
(1 row)

11ó,-truncñ.INOrXYîªpqIÉR¦6+.³I^sItIpIÔIÄIÌÍ~.rdate/dat
e,text,GH]Á^5r îªV;pqr

select trunc(sysdate()) from dual;

Êtrunc

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

Ê2023-07-06
(1 row)

îªsIÈÔ³Ças#h°+ItòpÝ#/°³r

select trunc(sysdate(),'yyyy') from dual;

Ê  trunc

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

Ê2023-01-01
(1 row)

îªtIÈÔ³Çat#h°+IsòpÝ#/°³r

select trunc(sysdate(),'mm') from dual;

Ê  trunc

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

Ê2023-07-01
(1 row)

12ó,-instrbñ.INOrxí,¢éñ.IÈÔxí,+ÙåIÌÍ~.r varchar2, text, number
DEFAULT 1, number DEFAULT 1,Y5úGH]Ár ÈÔCORPORATE
FLOORU/0Ø%|GËORÔxí,+Ùår

SELECT INSTRB('CORPORATE FLOOR','OR') "Instring in bytes" FROM DUAL;

ÊInstring in bytes
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-------------------

Ê                2
(1 row)

ÈÔcorporate floorU4ØXHxí23¢£IØú|GËorÔxí,+Ùår

SELECT INSTRB('CORPORATE FLOOR','OR',5,2) "Instring in bytes" FROM DUAL;

ÊInstring in bytes

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

Ê               14
(1 row)

13ó,-substrñ.INOrîªxí,ñ.IYxíúËÙîªIÌÍ~.rtext, integer, GH]Á^5r
îªÕ<ÄÄ={¥ÕU4ØXHxí23I<6+xí,r

SELECT SUBSTR('óÑÑò÷¡',5) "Substring with bytes" FROM DUAL;

ÊSubstring with bytes

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

Ê÷¡
(1 row)

14ó,-substrbñ.INOrîªxí,ñ.IYxÛúËÙîªIÌÍ~.rvarchar2,
number/varchar2, numberInumber,GH]Á^5r
îªÕ<ÄÄ={¥ÕU4ØXHxÛ23I<6+xí,r

SELECT SUBSTRB('óÑÑò÷¡',5) "Substring with bytes" FROM DUAL;

ÊSubstring with bytes

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

ÊÑò÷¡
(1 row)

îªÕ<ÄÄ={¥ÕU4ØXHxÛ23IØ¬HxÛ©9+xí,r

SELECT SUBSTRB('óÑÑò÷¡',528) "Substring with bytes" FROM DUAL;

ÊSubstring with bytes

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

Ê  Ñò
(1 row)

15ó,-trimñ.INOráõz-xí,+x¸ÇûI²¾./IÌÍ~.rvarchar2
/varchar2Ivarchar2IGH]Á^5r áõ' aaa bbb ccc '+x¸Çûr

select trim('   aaa bbb ccc   ')trim from dual;
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Ê trim

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

Êaaa bbb ccc
(1 row)

áõÕaaa bbb cccÕU+aaar

select trim('aaa bbb ccc','aaa')trim from dual;

Ê trim

----------

Ê bbb ccc
(1 row)

16ó,-ltrimñ.INOráõz-xí,+xÑÇûI²¾./IÌÍ~.rvarchar2
/varchar2,varchar2,GH]Á^5r áõ' abcdefg '+xÑÇûr

select ltrim('   abcdefg   ')ltrim from dual;

Ê   ltrim

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

Êabcdefg
(1 row)

4ÕabcdefgÕxÑ23Ç*I%ÙáK}xíGËKÕfegabÕUÇáõIÝáK|ÈÔ©_r

select ltrim('abcdefg','fegab')ltrim from dual;

Êltrim

-------

Êcdefg
(1 row)

17ó,-rtrimñ.INOráõz-xí,+¸ÑÇûIGH]Á^5r áõ' abcdefg '+¸ÑÇûr

select rtrim('   abcdefg   ')rtrim from dual;

Ê    rtrim

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

Ê   abcdefg
(1 row)

4ÕabcdefgÕ¸Ñ23Ç*I%ÙáK}xíGËKÕfegabÕUÇáõIÝáK|ÈÔ©_r

select rtrim('abcdefg','fegab')rtrim from dual;

Êrtrim

-------

239



Êabcd
(1 row)

18ó,-lengthñ.INOróªz-xí,xí+äÍIÌÍ~.rchar/integer/varchar2GH]Á^5r
¢£223+xíäÍr

select length(223) from dual;

Êlength

--------

Ê     3
(1 row)

¢£'223Õ+xíäÍr

select length('223') from dual;

Êlength

--------

Ê     3
(1 row)

¢£Õivorysql./0Õ+xíäÍr

select length('ivorysql34ó') from dual;

Êlength

--------

Ê    11
(1 row)

19ó,-lengthbNOróªz-xí,xÛ+äÍIÌÍ~.rchar/bytea/varchar2GH]Á^5r
¢£ÕivorysqlÕ+xÛäÍ:

select lengthb('ivorysq'::char) from dual;

Êlengthb

---------

Ê      1
(1 row)

¢£'0x2CÕ+xÛäÍ:

select lengthb('0x2C'::bytea) from dual;

Êlengthb

---------

Ê      4
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(1 row)

¢£Õivorysql./0Õ+xÛäÍr

select lengthb('ivorysql34ó'::varchar2) from dual;

Êlengthb

---------

Ê     17
(1 row)

20ó,-replaceñ.INOrrõz-xí,U+xíI<õxíIÌÍ~.rtext, text, text/varchar2,
varchar2, varchar2 DEFAULT NULL::varchar2, GH]Á^5r rõÕjack and jueÕU+ÕjÕúÕbl'r

select replace('jack and jue','j','bl') from dual;

Ê   replace

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

Êblack and blue
(1 row)

<õÕjack and jueÕU+Õj':

select replace('jack and jue','j') from dual;

Ê replace

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

Êack and ue
(1 row)

21ó,-regexp_replaceñ.Iýñ.úreplaceñ.+áâ1NOr](ÀÁh|ùþ¦{¥Tù%rõ1
ÌÍ~.rtext, text, text /text, text, text, integer/varchar2, varchar2/varchar2, varchar2 varchar2,
GH]Á^5r Lù%R+.xrõú*#r

select regexp_replace('01234abcd56789','[0-9]','*#')from  dual;

Ê     regexp_replace

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

Ê*#*#*#*#*#abcd*#*#*#*#*#
(1 row)

4ØúH.23Lù%R+.xrõú*#r

select regexp_replace('01234abcd56789','[0-9]','*#',2)from  dual;

Ê   regexp_replace

-------------------------
Ê0*#*#*#*#abcd*#*#*#*#*#
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<õ'01234abcd56789ÕU+'01'r

select regexp_replace('01234abcd56789','01')from dual;

Êregexp_replace

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

Ê234abcd56789
(1 row)

]ÕxxxÕrõ01234abcd56789ÕU+012r

select regexp_replace('01234abcd56789','012','xxx')from dual;

Êregexp_replace

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

Êxxx34abcd56789
(1 row)

22ó,-regexp_substrñ.INOr>ªDíh|ùþ¦ãä+xíT,IÌÍ~.rtext, text,integer
/text, text, integer, integer/ text, text, integer, integer, text /varchar2 ,varchar2,GH]Á^5r
¢£'012ab34ÕU4Ø%H.23+012x,r

select regexp_substr('012ab34', '012',1) from dual;

Êregexp_substr

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

Ê012
(1 row)

¢£'012ab34ÕU4Ø%H.Ø%ã23+012x,r

select regexp_substr('012ab34', '012',1,1) from  dual;

Êregexp_substr

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

Ê012
(1 row)

¢£'012a012Ab34ÕU4Ø%H.Ø%ã23ÝnÄ³ú«+012x,r

select regexp_substr('012a012Ab34', '012A',1,1,'i') from dual;

Êregexp_substr

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

Ê012a
(1 row)

¢£'012a012Ab34ÕU4Ø%H.Ø%ã23nÄ³ú«+012x,r
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select regexp_substr('012a012Ab34', '012A',1,1,'c') from dual;

Êregexp_substr

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

Ê012A
(1 row)

¢£Õ./0ÕU './ÕT,r

select regexp_substr('34ó', '34') from dual;

Êregexp_substr

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

Ê34
(1 row)

23ó,-regexp_instrñ.INOr](ò-íDh|ùþ¦+xíT,+23ÙåIÌÍ~.rtext,
text,integer /text, text, integer, integer/ text, text, integer, integer, text/text, text, integer, integer, text, integer/
varchar2, varchar2,GH]Á^5r ¢£ÕabcaBcabcÕU4Ø%Hxí23IGËabcT,+Ùår

SELECT regexp_instr('abcaBcabc', 'abc', 1);

Êregexp_instr

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

Ê1
(1 row)

¢£ÕabcaBcabcÕU4Ø%Hxí23IØÙ|GËabcT,+Ùår

SELECT regexp_instr('abcaBcabc', 'abc', 1, 3);

Êregexp_instr

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

Ê7
(1 row)

¢£ÕabcabcabcÕU4Ø%Hxí23IØú|GËabcT,6*æ+Ùår

SELECT regexp_instr('abcaBcabc', 'abc', 1, 2,1);

Êregexp_instr

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

Ê7
(1 row)

¢£ÕabcaBcabcÕU4Ø%Hxí23IØ%|GËabcT,6*æ+ÙåçnÄ³ú«èr

SELECT regexp_instr('abcaBcabc', 'abc',1,2,1,'c');
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Êregexp_instr

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

Ê7
(1 row)

¢£Õ./0ÕUÕ0ÕGË+Ùår

SELECT regexp_instr('34ó', 'ó');

Êregexp_instr

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

Ê           3
(1 row)

24ó,-regexp_likeñ.INOrûlikeçºI](à_¢£1ÌÍ~.rvarchar2, varchar2 /varchar2,
varchar2 varchar2, ¶ã÷d%Hregexp_likeù](GH]Á¢£r

create table t_regexp_like

(

Ê id varchar(4),

Ê value varchar(10)

);

insert into t_regexp_like values ('1','1234560');

insert into t_regexp_like values ('2','1234560');

insert into t_regexp_like values ('3','1b3b560');

insert into t_regexp_like values ('4','abc');

insert into t_regexp_like values ('5','abcde');

insert into t_regexp_like values ('6','ADREasx');

insert into t_regexp_like values ('7','123  45');

insert into t_regexp_like values ('8','adc  de');

insert into t_regexp_like values ('9','adc,.de');

insert into t_regexp_like values ('10','abcbvbnb');
insert into t_regexp_like values ('11','11114560');

GH]Á^5r ¢£t_regexp_likeùUSaabc+ßr

select * from t_regexp_like where regexp_like(value,'abc');

Êid |  value

----+----------

Ê4  | abc

Ê5  | abcde

Ê10 | abcbvbnb
(3 rows)
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¢£t_regexp_likeùUSaABC+ß(ÝnÄ³ú«)r

select * from t_regexp_like where regexp_like(value,'ABC','i');

Êid |  value

----+----------

Ê4  | abc

Ê5  | abcde

Ê10 | abcbvbnb
(3 rows)

25ó,-to_numberñ.INOr#L%öòâÁ+?%-û¦4BÁ+xí,7Ô.³é+û¦IÌÍ~
.rtext/text,textGH]Á^5r Lxí,'-34,338,492Õöõú.³éû¦r

SELECT to_number('34,338,492', '99,999,999') from dual;

Êto_number

-----------

Ê-34338492
(1 row)

Lxí,'5.01-'öõú.³éû¦r

SELECT to_number('5.01-', '9.99S');

Êto_number

-----------

Ê-5.01
(1 row)

26ó,-to_charñ.INOrL.xIpqöõúxíçéIÌÍ~.rdate/date,text/timestamp/timest
amp,textGH]Á^5r LV;gäpqöõúxíû¦r

select to_char(sysdate()) from dual;

Ê to_char

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

Ê2023-07-10
(1 row)

LV;gäpqöõútÏ/pq/sxíû¦r

select to_char(sysdate(),'mm/dd/yyyy') from dual;

Ê to_char

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

Ê07/10/2023
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(1 row)

LV;pq+timestampû¦öõúxíû¦r

SELECT to_char(sysdate()::timestamp);

Ê        to_char

----------------------------
Ê2023-07-10 09:46:44.000000

LV;pq+timestampû¦öõútÏ/pq/sxíû¦r

SELECT to_char(sysdate()::timestamp,'MM-YYYY-DD');

Ê to_char

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

Ê07-2023-10
(1 row)

27ó,-to_dateñ.INOrLxíçéöõúpqçéIÌÍ~.rtext/text,textGH]Á^5r
L'2023/07/06Õöõúpqçér

select to_date('20230706') from dual;

Ê to_date

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

Ê2023-07-06
(1 row)

L'-44-02-01Õöõúpqçér

SELECT to_date('-44,0201','YYYY-MM-DD');

Êto_date

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

Ê0044-02-01
(1 row)

28ó,-to_timestampñ.INOrXYáðsótópóúÔóÄÅó±I*Ô'XYáð±+ú.�Ä
1ÌÍ~.rtext/text,textGH]Á^5r ¢£'2018-11-02 12:34:56.025ÕYpqí¦yGr

SELECT to_timestamp('20181102.12.34.56.025');

Ê       to_timestamp

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

Ê2018-11-02 12:34:56.025000
(1 row)

246



¢£Õ2011,12,18 11:38ÕYpqí¦yGr

SELECT to_timestamp('2011,12,18 11:38 ', 'YYYY-MM-DD HH24:MI:SS');

Ê      to_timestamp

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

Ê2011-12-18 11:38:00.000000
(1 row)

29ó,-to_timestamp_tzñ.,NOry/Ôç¢£IÔçxí,aT,ZVa°±IÔn1GH]Á^5r
¢£'2016-10-9 14:10:10.123000ÕYpqí¦yGr

ÊSELECT to_timestamp_tz('2016-10-9 14:10:10.123000') FROM DUAL;

Ê         to_timestamp_tz

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

Ê2016-10-09 14:10:10.123000 +08:00
(1 row)

¢£'10-9-2016 14:10:10.123000 +8:30ÕYpqí¦yGr

ÊSELECT to_timestamp_tz('10-9-2016 14:10:10.123000 +8:30', 'DD-MM-YYYY HH24:MI:SS.FF

TZH:TZM') FROM DUAL;

Ê         to_timestamp_tz

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

Ê2016-09-10 13:40:10.123000 +08:00
(1 row)

30ó,-to_ymintervalñ.INOrL%Hxí,çéö¶úsòt+ÔçSçéIÌÍ~.:text,
GH]Á^5r ¢£'20110101ÕY6vHs"¬Ht6+pqr

select to_date('20110101','yyyymmdd')+to_yminterval('02-08') from dual;

Ê ?column?

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

Ê2013-09-01
(1 row)

31ó,-to_dsintervalñ.INOrL%HpqQ*%-+úÔIEÄ.7ÝÇÇ%Hpq,ÌÍ~.:text,G
H]Á^5r ¢£V;gäÔçQ*9HñúÔ6+pqçV;ú2023-07-06I18r00èr

select sysdate()+to_dsinterval('0 09:30:00')as newdate from dual;

Ênewdate

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

Ê2023-07-07
(1 row)
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32ó,-numtodsintervalñ.INOrL.xöõÝÔççÝçé+./1ÌÍ~.:double precision,
textGH]Á^5r öõ100.00HúÔúÔççÝçé./r

SELECT NUMTODSINTERVAL(100.00, 'hour');

Ê       numtodsinterval

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

Ê+000000004 04:00:00.000000000
(1 row)

öõ100ÄÅúÔççÝçé./r

SELECT NUMTODSINTERVAL(100, 'minute');

Ê     numtodsinterval

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

Ê+000000000 01:40:00.000000000
(1 row)

33ó,-numtoymintervalñ.INOrL.xöõÝpqçÝçé+./1 ÌÍ~.rdouble
precision,text,GH]Á^5r öõ1.00IyearúpqçÝr

SELECT NUMTOYMINTERVAL(1.00,'year');

Ênumtoyminterval

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

Ê+000000001-00
(1 row)

öõ1ImouthúpqçÝr

SELECT NUMTOYMINTERVAL(1,'month');

Ênumtoyminterval

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

Ê+000000000-01
(1 row)

34ó,-localtimestampñ.INOrÈÔíiU+pqòÔçIÌÍ~.rinteger,
ñ.UÇQ~.úòÍIGH]Á^5r ÈÔV;íiU+pqòÔçr

select localtimestamp from dual;

Ê      localtimestamp

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

Ê2023-07-07 09:18:15.896472
(1 row)

ÈÔV;íiU+pqòÔççòÍú1èr
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select localtimestamp(1) from dual;

Ê    localtimestamp

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

Ê2023-07-07 09:18:16.100000
(1 row)

35ó,-from_tzñ.INOrLÔç4%HÔnöõúÇ%HÔnIÌÍ~.;timestamp, text
,GH]Á^5r L'2000-03-28 08:00:00', '3:00ÕöõúV;Ônr

SELECT FROM_TZ(TIMESTAMP '2000-03-28 08:00:00', '3:00') FROM DUAL;

Ê             from_tz

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

Ê2000-03-28 13:00:00.000000 +08:00
(1 row)

36ó,-sys_extract_utcñ.INOrL%HtimestamptzöõúUTCÔnÔç1ÌÍ~.:timestamp with
time zone GH]Á^5r ¢£öõtimestamp '2000-03-28 11:30:00.00 -8:00ÕúUTCÔn6+Ôçr

select sys_extract_utc(timestamp '2000-03-28 11:30:00.00 -8:00') from dual;

Ê     sys_extract_utc

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

Ê2000-03-28 19:30:00.000000
(1 row)

37ó,-sessiontimezoneñ.INOr¢@ÔnfÚ|}IGH]Á^5r ¢@V;Ôn+fÚ|}r

select sessiontimezone() from dual;

Êsessiontimezone

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

ÊAsia/Shanghai
(1 row)

u¤timezone6I¢@Ônü||}r

set timezone = 'Asia/Hong_Kong';

SET

select sessiontimezone() from dual;

Êsessiontimezone

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

ÊAsia/Hong_Kong
(1 row)

38ó,-hextorawñ.INOrLxí,ùü+ú¥¹.³öõú%Hraw.³1ÌÍ~.rtext,GH]Á
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^5r Lxí,ÕabcdefÕöõúraw.³r

select hextoraw('abcdef')from dual;

Êhextoraw

----------

Ê\xabcdef
(1 row)

39ó,-uidñ.INOr?ª./0+þÁñ1GH]Á^5r ?ªV;./0+þÁñr

select uid() from dual;

Êuid

-----

Ê 10
(1 row)

40ó,-USERENVñ.INOrÈÔV;]»"#+|}IGH]Á^5r
¢@V;]»#E#dbaI^_#ÈÔturer

select userenv('isdba')from dual;

Êget_isdba

-----------

ÊTRUE
(1 row)

¢@íiò>r

select userenv('sessionid')from dual;

Êget_sessionid

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

Ê1
(1 row)

41ó,-ASCIISTRñ.INOr%¬xí,IÈÔ²¾+ASCIIxíIGH]Á^5r ÇaASCIIxír

Êselect asciistr('Hello, World!') from dual;

Ê  asciistr

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

ÊHello, World!
(1 row)

¬ASCIIxír
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Êselect asciistr('Ä¡') from dual;

Ê asciistr

------------
Ê\4F60\597D

*Ôí7ASCIIxíò¬ASCIIxír

Êselect asciistr('ABÄCDE') from dual;

Ê asciistr

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

ÊAB\00C4CDE
(1 row)

42ó,-TO_MULTI_BYTEñ., NOrLxí,U+ñÅxíöõúºÅxír
y¬ñÅxíIöõúºÅxír

select to_multi_byte('1.2'::text) ;

Êto_multi_byte

---------------
Êôöõ

43ó,-TO_SINGLE_BYTEñ., NOrLxí,U+ñÅxíöõúºÅxí
y¬ºÅxíIöõúñÅxír

select to_single_byte('ôöõ');

Êto_single_byte

----------------
Ê1.2

44ó,-COMPOSEñ.,NOrL'mxíòãDòÕãD%HvDUnicodexí:
y¬'mxíaòãDòÕ768, ÈÔfÅà

select compose('a'||chr(768)) from dual;

Êcompose

---------

Êà
(1 row)

45ó,-DECOMPOSEñ.,NOrLvDUnicodexíç^Sa¤¡I²´íê+xíèÄÕúð'mxí
òãDòÕ y¬fÅé,ÈÔ'mxíeòãDòÕ301r

select asciistr(decompose('é')) from dual;

Êasciistr
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----------
Êe\0301

9óÖÇOracle,-à¦+¼ÓûIP

A+

¥ úwLOracle¼ÓóIPûPG+¼ÓIP¥TnÄ1ËÈ6ÇQ²ORAPORTòORAHOST+òâ;

NO

¥ ÖÇivoryhostrÈ6K½¾ÔÖÇ~.ivoryhosteXz-IðNOçº host;

¥ ÖÇivoryportrüZ(hostIport+NOü²vs%ö1ðU*ÑRXYKconfigure-ç%åI½¾-
çz-¼Ó;

GH]Ár

Ê  ./configure --with-oraport=5555

Ê  ./initdb ....

Ê  ./pg_ctl -D ../data start

Ê  ./pg_ctl -o "-p 5433 -o 1522" -D ../data

10óXMLñ.

A+

KOracleUIêíGËSaXMLñ.+SQL48IIvorySQLKPostgreSQL+'l*IþËûOracle
XMLñ.+CÍ,-I°qw4OracleÅÆRIvorySQL6+./û¦ò©î+%ùM1õ¡,-Mïð·]
»ÛÈ²Ëa+XMLòâ·¸¥T³ëàu¤I4Qqìw./+èêMò/°M1ýÇIIvorySQL+õ¡
üKL+,-²MI^ÎÏwnû¦S&S{+ÆÇ]»ÐÑòèÿÝmI\É./òâòàâ{QC~ó
XëòzÃ1

!
XMLçeXtended Markup
LanguageXáâòÕÅàè#%¡'(hm+I](©î¶bcXòÕhi+û¦Åà1
&#%¡÷à+IXáâ+Iò/+WjBÌC+qá./+Åà1

þË â

IvorySQLKþËûOracle 12cU11Hê]XML
SQLñ.+,-MÔIûPostgreSQLqÍw%ùIª«òâñ.*M|]wlibxml20F1+¾Ó1õöXML
ñ.Ùúivorysql_oraãE+%HTãEF1I°qwûPostgreSQL./0KXMLòâ:>+,-Mò%ùM
1

¯(Oracle+xmlñ.6ó}ö~.çé# XMLTypeIÉ^5>õHexistsnode()ñ.r

 ér EXISTSNODE(XMLType_instance, XPath_string [, namespace_string ])

üÁr SELECT existsnode(XMLType('<a><b>d</b></a>'), '/a') from dual;

nýúw,-IPQw%H XMLType
./çéIÙ]#c]»F1+xí,öõÝÜ�+xmltypeçéIé]»+SQLÅë4OracleÅÆRIvoryS
QLÝ]L¤9
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ÇÇIúwÅZûPostgreSQLUYa+*ñ?îxÒextractÓóæXYIIvorySQLL a+*ñ?îx¤å
ñúÒPGEXTRACTÓIY°qñ.O]+]yMò/°M1

KþËõ11HOracle,-+XMLñ.ÔIIvorySQL|]wv¡Ý*+þË:¦1ðUIõwUPDATEXMLñ.
ÇIðó10Hñ.2ÀÁSQLñ.+:¦¥TþË1¯(UPDATEXMLñ.+~..¯#Ý°-+Iný|]
wùþ¦:¦{þËIõ6óúð4«ßþ+ÅfÄÞ48ò×TD48IY°qðNO+h°MòzÃM
1

,-ñ.^5

¨ê ñ.ñ NOjk

1 extract(XML) uñ.](ÈÔXMLÛÖ¬A5+
ü¾Ü-,
ðU~.XMLType_instance](z
-XMLTypeþÁIXpath_string]
(z-XMLÛÖ¬A

2 extractvalue uñ.F1²XMLÜ-+ô°NO
IextractvalueÇOÈÔ%HÛÖ+
%H³1

3 existsnode uñ.](ô¢XMLÜ-#EíD
z-+¬Aùþ¦1

4 deletexml uñ.](<õz-¬A+XMLÛ
Ö

5 appendchildxml uñ.](KXML²ïUã¬TÛ
Ö1
&¾ª%HXML²ïò%HXMLÖ
çÙú~.IVLXMLÖçÙúT
ÛÖã¬RXML²ïU

6 updatexml uñ.]({Ö²-XMLü¾+Û
Ö¬A+Ü-

7 insertxmlbefore uñ.](KXMLU+z-¬A;
ã¬TÛÖ

8 insertxmlafter uñ.](KXMLU+z-¬A6
ã¬TÛÖ

9 insertchildxml uñ.](ûz-+XML¬AUã
¬TÛÖ

10 insertchildxmlbefore uñ.](ûz-+XML¬AÜ;
ã¬TÛÖ

11 insertchildxmlafter uñ.](ûz-+XML¬AÜ6
ã¬TÛÖ

12 xmlisvalid uñ.](ô¢XMLû¦#Eh°

XMLñ.\]üÁ

/Îùû./

ivorysql=# set ivorysql.compatible_mode to oracle;

SET

ivorysql=# create table inaf(a int, b xmltype);

CREATE TABLE

ivorysql=# insert into inaf values(1,xmltype('<a><b>100</b></a>'));

INSERT 0 1
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ivorysql=# insert into inaf values(2, '');

INSERT 0 1

ivorysql=# select * from inaf;

Êa |         b

---+-------------------

Ê1 | <a><b>100</b></a>

Ê2 |

(2 rows)

ivorysql=# create table xmltest(id int, data XMLType);

CREATE TABLE

ivorysql=# insert into xmltest values(1, '<value>one</value>');

INSERT 0 1

ivorysql=# insert into xmltest values(2, '<value>two</value>');

INSERT 0 1

ivorysql=# select * from xmltest;

Êid |        data

----+--------------------

Ê 1 | <value>one</value>

Ê 2 | <value>two</value>

(2 rows)

ivorysql=# create table xmlnstest(id int, data xmltype);

CREATE TABLE
ivorysql=# INSERT INTO xmlnstest VALUES(1, xmltype('<soapenv:Envelope
xmlns:soapenv="http://schemas.xmlsoap.org/soap/envelope/"
xmlns:typ="http://www.def.com"
xmlns:web="http://www.abc.com"><soapenv:Body><web:BBB><typ:EEE>41</typ:EEE><typ:FFF>42

</typ:FFF></web:BBB></soapenv:Body></soapenv:Envelope>'));
INSERT 0 1

extract(XML)

ivorysql# SELECT extract(XMLType('<AA><ID>1</ID></AA>'), '/AA/ID') from dual;

Ê extract

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

Ê<ID>1</ID>
(1 row)

extractvalue

ivorysql# SELECT extractvalue(XMLType('<a><b>100</b></a>'),'/a/b') from dual;

Êextractvalue

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

Ê100
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(1 row)

existsnode

ivorysql=# SELECT existsnode(XMLType('<a><b>d</b></a>'), '/a/b') from dual;

Êexistsnode

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

Ê         1
(1 row)

deletexml

ivorysql=# SELECT
deletexml(XMLType('<test><value>oldnode</value><value>oldnode</value></test>'),

'/test/value') from dual;

Êdeletexml

-----------

Ê<test/>
(1 row)

appendchildxml

ivorysql=# SELECT
appendchildxml(XMLType('<test><value></value><value></value></test>'),  '/test/value',

XMLTYPE('<name>newnode</name>')) from dual;

Ê     appendchildxml

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

Ê<test>                  +

Ê  <value>               +

Ê    <name>newnode</name>+

Ê  </value>              +

Ê  <value>               +

Ê    <name>newnode</name>+

Ê  </value>              +

Ê</test>
(1 row)

updatexml

ivorysql=# SELECT updatexml(xmltype('<value>one</value>'), '/value',

xmltype('<newvalue>1111</newvalue>')) FROM dual;

Ê        updatexml

---------------------------
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Ê<newvalue>1111</newvalue>
(1 row)

insertxmlbefore

ivorysql=# SELECT insertxmlbefore(XMLType('<a>222<b>100</b><b>200</b></a>'), '/a/b',

XMLTYPE('<c>88</c>')) from dual;

Ê                insertxmlbefore

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

Ê<a>222<c>88</c><b>100</b><c>88</c><b>200</b></a>
(1 row)

insertxmlafter

ivorysql=# SELECT

insertxmlafter(XMLType('<a><b>100</b></a>'),'/a/b',XMLType('<c>88</c>')) from dual;

Êinsertxmlafter

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

Ê<a>           +

Ê  <b>100</b>  +

Ê  <c>88</c>   +

Ê</a>
(1 row)

insertchildxml

ivorysql=# SELECT insertchildxml(XMLType('<a>one<b></b>three<b></b></a>'), '//b',

'name', XMLTYPE('<name>newnode</name>')) from dual;

Ê                           insertchildxml

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

Ê<a>one<b><name>newnode</name></b>three<b><name>newnode</name></b></a>
(1 row)

insertchildxmlbefore

ivorysql=# SELECT insertchildxmlbefore(XMLType('<a><b>100</b></a>'), '/a', 'b',

XMLType('<c>88</c>')) from dual;

Êinsertchildxmlbefore

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

Ê<a>                 +

Ê  <c>88</c>         +

Ê  <b>100</b>        +

Ê</a>
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(1 row)

insertchildxmlafter

ivorysql=# SELECT insertchildxmlafter(XMLType('<a><b>100</b></a>'), '/a', 'b',

XMLType('<c>88</c>')) from dual;

Êinsertchildxmlafter

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

Ê<a>                +

Ê  <b>100</b>       +

Ê  <c>88</c>        +

Ê</a>
(1 row)

xmlisvalid

ivorysql=# SELECT xmlisvalid(XMLTYPE('<a>'));

xmlisvalid

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

f

(1 row)

ivorysql=# SELECT xmlisvalid(XMLTYPE('<a/>'));

xmlisvalid

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

t
(1 row)

11ó,-Oracle sequence

A+

¥ mhi#IvorySQL,-Oracle sequencehiIA+#XYKIvorySQLU\]Oracle+sequenceÅë1

NOjk

¥ ¨ß#%H./0²ïIûùòèêçºI&ùüXY¯ºi./0åñÇçU+bcùòèê\]+
ê.¨ß1XY\]NEXTVALòCURRVALìy¨ß³1¨ßXY#è¨IÎ¨

GH]Á

ivorysql=# CREATE sequence seq;

CREATE SEQUENCE

ivorysql=# SELECT seq.NEXTVAL FROM DUAL;

Ênextval
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---------

Ê      1

(1 row)

ivorysql=# ALTER sequence seq restart start with 10;

ALTER SEQUENCE

ivorysql=# SELECT seq.NEXTVAL FROM DUAL;

Ênextval

---------

Ê      10

(1 row)

ivorysql=# DROP SEQUENCE seq;
DROP SEQUENCE

12óí

A+

IvorySQLF1w,-Oracle§-.í+NO1íçpackageè#%Hº3+ü?á¨²ï®DIõö²ïáð
K./0U1á¨²ïíìÁáóñ.ó7¯óê¯óóòò&ê1

mhiJKú\]=>F1%H!¬wÕ§-.íþË+Áá1

NOjk

IvorySQLF1w,-Oracle§-.í+NOIíìíòíë+÷dóu¤òãäIKPostgreSQLøùú¼ç
psqlèUÇQwûíü?+åæIÖÇw \dk åæ1

÷díëô

\]CREATE OR REPLACE
PACKAGEÅë÷dIrõ%Hí+ëô1í#ü?+áðÁáóñ.óòðóá¨²ï+®DIK./0U
Ùú%HË4áð1íëô^kõö²ïIKíëU-.õö²ï1

K§Â+à¦5÷dIrõ%HíëôIîïaCREATE
PROCEDUREgä!"I^_Kðó]»+à¦5÷dIrõ%HíI|È6aCREATE ANY
PROCEDUREgä!"1

÷díë

\]CREATE OR REPLACE PACKAGE
BODYÅë÷dIrõ%Híë1÷díëÈ6aû÷díëô%M+!"I6óíëûíëôK*%Hà¦
5IWíëôîïáKIuÅë-.íëôU^k+²ï1

VíëôUacursorITÁáÔIWHîïÂa%Híëá-.&IE|íë#X¿+1

{Öí

\]ALTER PACKAGEÅë{¤7í+ÄM1×TALTER
PACKAGEÅë+!"6órîï#í+ñaEIIE)aALTER ANY
PROCEDURE!"ôOu¤ðó]»+í1

<õíòíë

DROP PACKAGEÅë<õ./0U+%Háðí1õHÅëí*Ô<õíëòíëô1DROP PACKAGE
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BODY|Ç<õíë1

ÝO\]ýÅë<õíU+%HËë²ï1!"6óríîïK]»à¦5II]»aDROP ANY
PROCEDUREgä!"1

ÀÁí

DISCARD PACKAGENO#úw,-PostgreSQL+DISCARDNOQL+1

KpsqlU\] \dk[+] ¢@íûíë-.

psqlUÌÍ \dk[+] åæ¢@íûíë+-.|}1

åæ ãä

\dk[+] ßGV;O@R+í|}

\dk[+] xxx ßGxxxí+íëôòíëÜ-

GH]Á

÷díëô

ivorysql=# create or replace package pkg is

ivorysql-#   var1 integer;

ivorysql-#   var2 integer;

ivorysql-#   function test_f(id integer) return integer;

ivorysql-#   procedure test_p(id integer);

ivorysql-# end;

ivorysql-# /
CREATE PACKAGE

÷díë

ivorysql=# create or replace package body pkg is

ivorysql-#   var3 integer;

ivorysql-#   function test_f(id integer) return integer is

ivorysql-#   begin

ivorysql-#     dbms_output.put_line('pkg test_f');

ivorysql-#     return id;

ivorysql-#   end;

ivorysql-#   procedure test_p(id integer) is

ivorysql-#   begin

ivorysql-#     dbms_output.put_line('pkg proc');

ivorysql-#   end;

ivorysql-#   --privite function

ivorysql-#   function test_piv1(id integer) return integer is

ivorysql-#   begin

ivorysql-#      return id;
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ivorysql-#   end;

ivorysql-#   --privite procedure

ivorysql-#   procedure test_piv2(id integer) is

ivorysql-#   begin

ivorysql-#     dbms_output.put_line('privite proc');

ivorysql-#   end;

ivorysql-# begin

ivorysql-#    var1 := 1;

ivorysql-#    var2 := 2;

ivorysql-#    var3 := 4;

ivorysql-# end;

ivorysql-# /
CREATE PACKAGE BODY

{Öí

ivorysql=# alter package pkg noneditionable;
ALTER PACKAGE

<õíòíë

ivorysql=# Drop package pkg;

DROP PACKAGE

ivorysql=# Drop package body pkg;
DROP PACKAGE BODY

ÀÁí

ivorysql=# discard package;
DISCARD PACKAGES

KpsqlU\] \dk[+] ¢@íûíë-.

ivorysql=# \dk

Ê      List of packages

ÊSchema |   Name   |  Owner

--------+----------+----------

Êpublic | pkg      | ivorysql

Êpublic | test_pkg | ivorysql

(2 rows)
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ivorysql=# \dk pkg

Ê    List of packages

ÊSchema | Name |  Owner

--------+------+----------

Êpublic | pkg  | ivorysql

(1 row)

ivorysql=# \dk pkg1

Did not find any package named "pkg1".

ivorysql=# \dk+
Ê

List of packages
ÊSchema |   Name   |  Owner   | Security | Editionable | Use Collation |

Specification                 |                         Package Body

--------+----------+----------+----------+-------------+---------------+
-----------------------------------------------+

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

---------
Êpublic | pkg      | ivorysql | definer  | Editionable | default       | var1 integer;

+|
Ê       |          |          |          |             |               | var2 integer;

+|
Ê       |          |          |          |             |               | function

test_f(id integer) return integer;  +|
Ê       |          |          |          |             |               | procedure

test_p(id integer);                +|
Ê       |          |          |          |             |               | end

|
Êpublic | test_pkg | ivorysql | definer  | Editionable | default       | var1 integer;

+| FUNCTION test_f(id integer) RETURN integer IS

Ê       +
Ê       |          |          |          |             |               |   FUNCTION

test_f(id integer) RETURN integer;+|   BEGIN

Ê       +
Ê       |          |          |          |             |               | end

|     dbms_output.put_line('invoke function test_pkg.t

est_f');+
Ê       |          |          |          |             |               |

| RETURN 23;

Ê       +
Ê       |          |          |          |             |               |

|   end;

Ê       +
Ê       |          |          |          |             |               |
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| BEGIN

Ê       +
Ê       |          |          |          |             |               |

|   var1 := 23;

Ê       +
Ê       |          |          |          |             |               |

| end
(2 rows)

13óÝXÞß

A+

mNO+±¬#úw,-Oracle+ÝXÞßNOIL\./0øù{Qj?I./àâ+zÃMÉRFCI
]»XY{¥¨t¹ß+XÞM1

K¾]ÅÆÁáUIÝXÞß^{a]1\ÖßÝXÞïð·&úÝíNbcËa¾]á¨@RI,ÝªX
YNbcÖ¾]á¨±]I4Q\¾]á¨+K­ÅÆ{QjË1

NOjk

ÝXÞßNO\]»O¬K×TÙ^SELECT *
fØÙÔôö²-ß1XY\]ÝXÞß²ù¥T{¤IQÝíéí\]uù+¾]á¨1²ù+bcÀ]
ìyRÝíéüÝXÞ+ßIîïÀÁßñé¦±]ÝXÞßI¢£òðóØÙôOìyÝXÞß1

KOracleà¦5Ipsql+áâãäåæç\d+èÇQw²ÝXÞß+ÌÍ1

GH]Á

÷dí7ÝXÞß+ù

ivorysql=# CREATE TABLE mytable (a INT, b INT INVISIBLE, c INT);
CREATE TABLE

ûÝXÞßã¬³

ÇaKINSERTÅëUé¦z-ÝXÞßÔIôOûÝXÞßã¬³1ûí7ÝXÞß+ùã¬³ÔÝO<=
ßßùIE|íJÒ1

ivorysql=# INSERT INTO mytable (a, b, c) VALUES (1,2,3);

INSERT 0 1

ivorysql=# INSERT INTO mytable VALUES (4,5,6);

ERROR:  INSERT has more expressions than target columns
LINE 1: INSERT INTO mytable  VALUES (4,5,6);

éüÝXÞß+yG

\]SELECTÅë¢£ÔI^_6éüÝXÞß|}Iîïé¦z-uÝXÞßIE|LÝéüuÝXÞß1
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ivorysql=# select * from mytable;

Êa | c

---+---

Ê1 | 3

(1 row)

ivorysql=# select a,b,c from mytable;

Êa | b | c

---+---+---

Ê1 | 2 | 3
(1 row)

KOracleà¦5psqláâãäåæç\d+è²ÝXÞß+ÌÍ

ivorysql=# \d+ mytable

Ê                                                  Table "public.mytable"
ÊColumn |      Type       | Collation | Nullable | Default | Invisible | Storage |

Compression | Stats target | Description
--------+-----------------+-----------+----------+---------+-----------+---------+

-------------+--------------+-------------
Êa      | pg_catalog.int4 |           |          |         |           | plain   |

|              |
Êb      | pg_catalog.int4 |           |          |         | invisible | plain   |

|              |
Êc      | pg_catalog.int4 |           |          |         |           | plain   |

|              |
Access method: heap

"¹

¥ A;ÝÌÍmodify columnILKë{lmþË\

¥ KOracleUIÝXÞßòß§¨a²Å+«ïm@1V%Hùí7%HIxHÝXÞßÔIõöÝXÞ
ßÝíí7Kù+ß§¨U1A;õúPë²õýLòâ1
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mn;<zI
nä

jk

IvorySQL¯%Hâ±2*@6ÐÑIu@6Âa²GitHub*+IvorySQL5áð0+Fø!"1*ÔIõú¬
êA¿4{ÄÅ+IvorySQLmnU+Ý>W3?É;<1^_`¾¿@R`+48Ihi{¤NPQRIvory
SQLVGËKL{+lmUImÛ+Ü-ka#`È6½U+1

IvorySQLmn!"VBCñaçé+;<Iqg`+Q¬G

Tú/|

ÙúÝ>I;<Eòâ(EIõúbH=R¾Ü©õú+
Tú/| 1õúopébH=RO~ûmnIÝú%¡ÛDí+ëËIÛåsÜóëéóaíIÛí+EF
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Ïòªû^c1
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àâjk
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H=R#Kf+IRaíbûðó;<E¥TdøMDÙId¢%HL¥+mn1õöÅÆ#²`KIvorySQ
L2*ULG¤³;<+§ªMïIVú`K2*ÚÙSUF1{x!ìIYFC`+~W1*ÔIóú6
óÊo¼%öÆÇ+íbr

@6NOrËK`YZ#@6ûF>/FøE/ÐÑE+Ý>Iïð·`4ù·@Aò`+@6Ý>1ñYI
:L%H¥={PQ06+^O1

íbrFøE/ÐÑEa!DV¢ª:óInýo¼ÆÇ+íb{òâ¾ª480Ihi{¤+6_1õíì
K&(ùyzÔ¥vIuv&IYÑlØ*9ZâÕÖ*9;GHhqU*Ë+bcyz1

;<EzI
K;<Ü;IõúÈ6wÕ5IvorySQLA;+lmYÑhi+lm1A;IõúÐÑ·4.0flmIõú+l
mµâPG+{Ö%RI;<Ü;:{ÖÊsÖlm1Ü6õúÈ6Ú±So%5;<+M¦õûITU48
;<õûóFIssueM¦ó¢ªPRòzM¦ó48«oM¦óhi;<M¦óh`;<M¦IõXYlØ`¹
ÿÝúIvorySQL+;<EV~1
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23

IvorySQL#KGitHub*2*+Ibc¾¿²ðÙG;<+=RîïÂaGitHubk»IVTUGitÚ)òÚÙS
1'de`üñ2*=>+!EßùInú%ö;<XOíKW3óæ{fÚ+öå1

^_`aGitHubk»IforkõHáð0Ê`+H=80UIõM`ÇXYÂa`+W=¶m{23hackingI
VLð]Ù¢ª:ó+{71

IvorySQL;<+ÑX

^_`Fø+;<# ÷ÙòIWH`XYcøIvorySQLLÙúêHIvorySQLlm+%�Ä*9í5ó]»
IulmLüñ ApacheÑXì2.0lm 1
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^_`Fø+Ü-Ý# ÷ÙòI*Mîï48øùòX¤ ÙE+ßÙ!I*MÐÑ48u¤Ià*91 \
*:«ïÈ6Üá^5õE\ *r

ç1èÈ6í48+]»%ÏApacheÑXì1

ç2è^_`u¤w48IÈ6KNu¤+hEUjk1

ç3èKI¶+48Uçu¤òa748Yæ+48UèÈ6Sa {48U+ÉeóÊòóßì^kòð
ó {ÙEë-È6í7+jk1

ç4è^_à*9+óòUí7%HNoticehEI|KNoticehEUÈ6SaApacheÑXì1`XYKNotice
UÇQ§Â+ÑXI,ÝXYùËú²ApacheÑXìîÝ{¤1

s6I:ÕôI4¬ 3+ÚÙU<õÑXò[4{RÝ#%H¥5ï1e\`\]+hE�ÄswKì�
aÑXò[I`^¾uqß&1û<ê%MI^_`Ýj°-`+;<ñ*Ñ+ÑXyzI:PÔK2*=
>!EßùUfgõú1

`XYLèH;<

;<48

XYL§Âu¤+bugóÖÇ+NOf48*%ÊH=80Is6FøPR:óDVÊ9Ärhttps://github.co
m/IvorySQL/IvorySQL 1

hi;<

IvorySQLmnF1+#UÐhhi1ÐhhiqáKÉ
hiáð0UIUhhiqáKi18nhiáð0U1`XYúb%hiáð0LG;<1

GHIvorySQLòJKyz

GitHub: https://github.com/ IvorySQL/IvorySQL

8Zrhttps://gitee.com/IvorySQL/

~ûIvorySQLÄÅdø

IvorySQL9Ä56rhttps://github.com/IvorySQL/Ivory-www

ÔÓ!Eßùyz

!EßùÙ( 9Ä5rhttps://lists.ivorysql.org/

;<h`

`XYKIvorySQL-
WWW4880§ÂFøÊblog;<I ^XYfgõúIvorySQLúØâ*ùÊ![ivorysql@highgo.com  1

^cLG;<

48zI

`?ÉÃ@ò@R48DVR@AU+$íK{³áÍ*ªÖ({¤+ÒÍ1^_`+¦f*æw{³+7
¶IõúÉäde`Kå³¯Ôç4«48Ü;IãQ¬2*=>+!EßùIVûõúÄù`+de1e
\`+deÉRmn+ËìIõúÝªde`LþµÚÙÙú%gßúé+óë¢+Fø{èÝ1õ\Éû
F>+ÚÙ{Q-ÌIVFCwÃ@+ÑÔM1

VÚRIvorySQL+CòC++�ÄÔIõúÿHüñPostgreSQL48Ê-1õýÜÇr
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²(CòPerl48I^_È6I:ATpgindent1õúdeK¢@{¤Ô\]git diffÑ
colorIõM`Fø+48UÇÝíGËbc=c+Çoyz1

ña;<íIvorySQL+ÖNOR¾uaûð%â;<+ÔÎGHþÿ1^_`Ý°-^cGHIÕx`+Ú
ÙI:Kivorysql-hackers!EßùUFGyzImn+2*=>L¹ûlØ`1

ÊåI`¾u3úATmake install check worldIY°q`¼aÄ&bc¥¦1

´](*óPostgreSQL+{¤

^_`hK¥T+{¤*ÑPostgreSQLòIvorySQLÜç+À]NOI|XOí6ó`Lðö*RPostgreSQL
1õÝ{#úwõúÝlãåvH@AÜç+S&IQW#úwéûPostgreSQLü?+bc7¶RO4²*
óPostgreSQLmn{ÄÅ+F¢Uª±1%È{jILõvH480RpKÄÖ#H¥5ïIõM`ÇXY
°-`+{¤#EÈ6;Æ1

CDFø

%Ù`/Î¥ûIvorySQLâ±@6òIvorySQLmn+ðóÝ>øù`+ÚÙI`¾uLñaFø&ùR49
:IvorySQL¯æ+`§Â+áð0UIVûõú*ù:ó1

CDF¢

c-Fø+¢ª:óÀÁËìô¢IX1*TF¢1*TF¢#°q²IvorySQL+;<)aCR¯Vû¬­
êòmnq¿qÍ%ù+Áá1õúîïIvorySQLmn+bHÝ>F¢:óVF1Ã@1¯(`ÝîÝúâ
±@6Ý>ÇXYLRõ%ÖInýõúde`ûa²³ÝúIvorySQLäq;<E+bc=F1%gß¢9
¦ûå1

*TûF+%H©_XO#þÝøôIe`È6Y}ö:¦u¤pull:ó1GitHubÐÑ`LðóFø&ùR
4U*ù:ó+ÄÌU1õöÆÇ+FøL²ñaFÜEXÞ1

V*Tûe[R~ûEÊå+17+1òno-
17+¿\ÔI*Tûeí](%ù1Kõ%Ö*I`¾uq¿â±@6Ý>Ü%L`+{¤±¬R@AU
1

KCDF¢qç+bcÔyI`RXOínF¢=>òâ±@6Ý>+ÚÙ~WQÚRIJ1:^±ÖI^
Ý6=_1^_`K£ÄÜ¼a[R¨q+Ã@I:PQ%õûåI6ó{Öpull:óm¯IIEû!Eß
ù*ù%ºçT!E1

Â¾FøRáð0

aÔI`í@Râ±@6Ý>Â¾FøRáð0IQÛÈ×Tpull:óÚÙS1õ{´](ú+{¤Iõú
\]+ZËf|#r^_{¤*ÑbcXO(ùGH}h+NOIWH&îïÀÁpull:óÚÙS1Ç%:
>I^_{¤*æK480+¬NO�ÄçÁ^K«oýUuvñxÒÓèI|â±@6Ý>XYÖ-Â¾
FøRáð01

FIssue

Ø1% ¥¬New issue =>r

1ó¥¬ IvorySql9Ärhttps://github.com/IvorySQL/IvorySQL

2óÖ°New issue
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Ø2%r¿1È6#«+issueçé

1óbug report

Title: |ú

## Bug Report

zbugµÄrö

\### IvorySQL Version

NIvorySQLzràáª^Zùú

\### OS Version (uname -a)

%&àá

\### Configuration options  ( config.status --config )

/ÇË3

\### Current Behavior

$QZÌ­

\### Expected behavior/code

ÃûZÌ­

\### Step to reproduce

=^+ü

\### Additional context that can be helpful for identifying the problem
£LóX7ùúZÉö01

2óEnhancement

Title: |ú

## Enhancement
zóÃûë^Z¢6AGrrö

3óFeature Request

Title: |ú
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## Feature Request
röÄÃû]^ZGr¢6

Ø3%rFø

Ö° submit new issue ?`, FøeX

;<48

Ø1%: Fork ivorysql.org80

1óñ2ivorysql80 https://github.com/ IvorySQL/IvorySQL

2óÖ°¸*Åfork?`IfgforkèÝ

Ø2%:Lfork+80;aÊm¨

cd $working_dir # ® $working_dir ¬ìBÄØ{Ç repo ZÏÐ_º!2`cd

~/Documents/GitHub`

git clone git@github.com:$user/IvorySQL.git # ® `$user` ¬ìBÄZ GitHub ID

Ø3%r÷d%HÖ+Branch

cd $working_dir/IvorySQL

git checkout -b new-branch-name

Ø4%r4¸hiIu¤48

KÖd+new-branch-nameUu¤481

Ø5%ræÝcommit

Git add <file>

Git commit -m Òcommit-messageÓ

Ø6%rLu¤&ùÊÜ¼

Git push -u origin new-branch-name

Ø7%r÷d%HPull Request

1óñ2Ê Fork +80r https://github.com/$user/IvorySQL çL $user rõúÊ+ GitHub IDè1
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2óÖ° Compare & pull request ?`eX÷d PR1

FøPR
²(Fø%HPR¾uqÍ%HNOIIE%HbugFø%|1_óxHNO%|Fø1

Ø1%r÷d%HPull Request

1óñ2Ê Fork +80r https://github.com/$user/IvorySQL çL $user rõúÊ+ GitHub IDè1

2óÖ° Compare & pull request ?`

Ø2%r#«PR|}

Fix test
¢6rö

leave a comment
zZR#¢6µÄ ß)*Zrö

Ø3%rFøPR

Ö°Create pull request ?`eXFø1

4«hi

/ÎÚÙ

ç1è56MarkdownIETyporahi4¸D1

ç2èô¢780#Ea{ÖI^_a{Ö:ã{ÖV*%R§Â+801^a{Ö:~ÜY5%õI{Ö
ÊsÖlmr

git remote

git fetch upstream

git merge upstream/main

git push

ç3èTUM¦õûçëôjkè

;<¨:

IvorySQLmnF1ûÅhi1ÐhhiqáKIvorySQL/hiáð0çhiáð0èUIUhhiqáK
IvorySQL/hi-i18náð0çhi-i18n
áð0èU1`XYúbc%:hiLG;<IVª`^XYúv:*ÔLG;<1
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`XY4Y5bc%@23IYlØ¤¥IvorySQLÄÅçÐhò -i18nè*+ IvorySQLhir

(1) 4«è#hi

(2) uv½«ÒÓIû¦çòÖíêóÇûób¥ó48ýfè

(3) uhI{ÖÝVIÁÔ+jk

(4) PQ²å+Ü-çëTóç´IÖhiè

(5) Lhi{¤4Ðhì³ÝUhII4Uhì³ÝÐh1

(6) FøóÔvòÕÖhiyzIhi-i18nyz

(7) çCÿè¢@ðó=÷d+¢ª:ó

ëôjk

IvorySQLhi#]ÒmarkdownÓ4«+1ú°qû¦+R¯ò%ùMIKu¤{ÖhiÔ¾üñ}ö
Markdown ë|1

Markdownëô

1óòz4%ÿ23~Ç\]I_óÉÿ\]1Á^r%ÿòz5>ÝOÂ¾\]Ùÿòz\úÿòz5>
ÝOÂ¾\]Fÿòz1

2óòzîïä%\] ATX õûIeKòz;Q # ê{ùüòzÿÅ1

3óòz+±(íê # 6îïÇ%ûà¾òzÜ-1

4óòz+±(íêÒ#Ó6ÇOÇ%û6à¾òzÜ-IÝOaxHÇû1

5óòzîïGËK%TT¶Ieòz+ # ê;ÝOabcÇû1

6óòz3¸{OGËUÐhyêóÃ±êóUÐhËû±êfíê1ða^²êóûêóëêó^bêf
íê2ÝOKòz3¸\]1

7óòz*>ïÇ%T1

8óhiUÝO½ÖGËÜ-¤v+òzI^%ÿòzú # IvorySQL ÷îIµ¾·+úÿòzÇÝO# ##
IvorySQL ÷î1^_Ý#½Ö+òzI|òzÜ-X¤v1

9óhiUÇOGË%H%ÿòz1

10ó%È{jIõ TOC.md hEXb¥ 2 HÇûÇIðaña .md hEbb¥%ÿI/0ïb¥ 4 HÇû1

11óhiUçíì48ýÜè_óGË Tab ¹ùíI^Èb¥Iîïä%]Çû4r

12ó_óGË½Ö+ÇT1

13óý±]íê > 6_óGËxHÇûIÇO\]%HÇûI6¾±]Ü-1

14ó\]a¨ßùÔIîï4 1 23I?§¨~Ç1

15ó\]ßùÔIb%ßù@+òôíç+ó-ó* I.xè6ÇOÇ%ûI6¾ßùÜ-1
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16óßùçíìa¨òÛ¨ßùè;6îï Ç%T1

17ó48ý;6îï Ç%T1

18óhiU_óGËcd+ URL1^_¾¿]»OÂ¾Ö°Vñ2u URLI|\]%²½ìê (<URL>)
íeu URL1^_¯(²´tuîï\]cd+ URLIÝÈ6]»ÀÁÖ°ñ2I|\]%²Ã±ê ( URL)
íeu URL1

19ó\]Qfó¥ëfÉO~_ÔIKÉOòôíÜ_óGËxa+Çû1^ÝOGË  xAÅá 1

20óËHÃ±êíe+48ýÜ_óGËxa+Çû1^ÝOGË ` üÁhm `1

21ó,¾hmvÖ_óGËxa+Çû1^ÝOGË [},¾]( https://www.example.com/ )1

22ó,¾îïa,¾¬A1^ÝOGË[Ç,¾]()I[Ç,¾](#)ftu1

üÁ

1óòz4%ÿ23~Ç\]I_óÉÿ\]1

# Heading 1

### Heading 3

We skipped out a 2nd level heading in this document

2óòzîïä%\] ATX õûIeKòz;Q # ê{ùüòzÿÅ1

# Heading 1

## Heading 2

### Heading 3

#### Heading 4

## Another Heading 2
### Another Heading 3

3óòz+±(íê # 6îïÇ%ûà¾òzÜ-1_ó#6xHÇûI_ó#;GËÇû

ÒÓüôr

# Heading 1
## Heading 2

h°üôr

# Heading 1
## Heading 2

4óòz3¸{OGËUÐhyêóÃ±êóUÐhËû±êfíê1
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ÒÓüô

# This is a heading.

h°üô

# This is a heading

5óòz*>Ç%T

ÒÓüô

# Heading 1

Some text
Some more text## Heading 2

h°üô

# Heading 1

Some text

Some more text

## Heading 2

6óhiUÝO½ÖGËÜ-¤v+òzI^%ÿòzú # IvorySQL ãäIµ¾·+úÿòzÇÝO# ##
IvorySQL ãä1^_Ý#½Ö+òzI|òzÜ-X¤v1

ÒÓüô

# Some text

## Some text

h°üô

# Some text

## Some more text

7óhiUÇOGË%H%ÿòz1

ÒÓüô

# Top level heading
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# Another top-level heading

h°op

# Title

## Heading

## Another heading

8ó%È{jIõ TOC.md hEXb¥ 2 HÇûÇIðaña .md hEbb¥%ÿI/0ïb¥ 4 HÇû1

ÒÓüô

* List item
Ê * Nested list item indented by 3 spaces

h°üô:

* List item
Ê   * Nested list item indented by 4 spaces

9óhiUçíì48ýÜè_óGË Tab ¹ùíI^Èb¥Iîïä%]Çû4r

ÒÓüôr

Some text
Ê   * hard tab character used to indent the list item

h°üô:

Some text
Ê * Spaces used to indent the list item instead

10ó_óGË½Ö+ÇT

ÒÓüô

Some text here

Some more text here

h°op:
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Some text here

Some more text here

11óý±]íê > 6_óGËxHÇûIÇO\]%HÇûI6¾±]Ü-1

ÒÓüô

>  This is a blockquote with bad indentation>  there should only be one.

h°üô

> This is a blockquote with correct> indentation.

12ó\]a¨ßùÔIîï4 1 23I?§¨~Ç1

ÒÓüô:

1. Do this.

1. Do that.
1. Done.

0. Do this.

1. Do that.
2. Done.

½¾¹¡:

1. Do this.

2. Do that.
3. Done.

13ó\]ßùÔIb%ßù@+òôíç+ó-ó* I.xè6ÇOÇ%ûI6¾ßùÜ-1

h°üô

* Foo

* Bar

* Baz

1. Foo

Ê * Bar
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1. Baz

14óßùçíìa¨òÛ¨ßùè;6îï Ç%T1

ÒÓüô

Some text* Some* List

1. Some2. List

Some text

h°üô

Some text

* Some

* List

1. Some

2. List

Some text

15ó48ý;6îï Ç%T1

ÒÓüô

Some text

```

Code block

```

```

Another code block

```
Some more text

h°üô

Some text

```

Code block

```
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```

Another code block

```

Some more text

16óhiU_óGËcd+ URL1^_¾¿]»OÂ¾Ö°Vñ2u URLI|\]%²½ìê (<URL>)
íeu URL1^_¯(²´tuîï\]cd+ URLIÝÈ6]»ÀÁÖ°ñ2I|\]%²Ã±ê ( URL)
íeu URL1

ÒÓüô

For more information, see https://www.example.com/.

h°üô

For more information, see <https://www.example.com/>.

17ó\]Qfó¥ëfÉO~_ÔIKÉOòôíÜ_óGËxa+Çû1^ÝOGË  xAÅá 1

ÒÓüô

Here is some ** bold ** text.

Here is some * italic * text.

Here is some more __ bold __ text.

Here is some more _ italic _ text.

h°üô:

Here is some **bold** text.

Here is some *italic* text.

Here is some more __bold__ text.

Here is some more _italic_ text.

18óËHÃ±êíe+48ýÜ_óGËxa+Çû1^ÝOGË ` üÁhm `1

ÒÓüôr
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some text
Êsome text

h°üô:

some text

19ó,¾hmvÖ_óGËxa+Çû1^ÝOGË [ },¾ ]( https://www.example.com/ )1

ÒÓüô

[ a link ](https://www.example.com/)

h°üô:

[a link](https://www.example.com/)

20ó,¾îïa,¾¬A1^ÝOGË[Ç,¾]()I[Ç,¾](#)ftu1

ÒÓüô

[an empty link]()

[an empty fragment](#)

h°üô:

[a valid link](https://example.com/)

[a valid fragment](#fragment)

21hiU+48ýä%\]ÙHÃ±ê¥TíeI_ó\]b¥Fûõû+48ý1

ÒÓüôr

Some text.

Ê # Indented code

More text.

h°üô

```ruby
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# Fenced code

```
More text.

"#/Î

úwGH`ñL+u¤#Eu¤I`È6/ÎY5"#

¥ Node.js  23

¥ Antora 23

"#23:~� Antora docs1

23ÝN6IKú¼*éü^5eúÝN231

Ä=æÝ

ÀÁÜ©Ü;Ü-Iü|`YZaw$á+/ÎIíì fork
õúhiU±ü?+ÙH80RH=80UI Antora Ú)+23/Îf"#+fd1

¥ ¶ãI`6½UÄ=²¾+ui+ÙåI^5êr

UÐh+Ä=uiàÌ'm%ùInýu¤Ô¾u¹¯qì*Ôu¤vHàÌILu¤Á6+uià*%ÊH=G
ithub*IèÝwõöIÇXY�oKm¨æÝ`u¤Á6+Ä=w1

hiU±#¯ Antora ¥Tfd+IKAT Antora Ü;IÕÉu¤²¾ playbook.yml  hE
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èÝ*äSáÜ6I:Kú¼ATåæ antora antora-playbook.yml --
stacktrace Iª6^±fgIVÝNAT©96IÊÇXY¢@§ÂæÝ+Ä=w1

Kô¢Ü6IÊÇXY23·Ä*%Êõú+ ivorysql_web
80UIFøPR+SáòÜ;+Sáü*I^g`²mn+;< _IõúíKFâÁ6I�o#E{ÖÄÅ
1

Føblog

/ÎÚÙ

1ó56 MarkdownIE Typorahi4¸D1

2óã56hº78Rm¨Iô¢780( https://github.com/ IvorySQL/Ivory-www)#Ea{ÖI
^_a{Ö:ã{ÖV*%R§Â+801:~ÜY5%õI{ÖÊsÖlmr

# ¢×¥¦OÜ

git clone https://github.com/IvorySQL/Ivory-www.git

# *+álòó
git pull

3óTUM¦õû ( [v4-0::23:::_ëôjk_2] )

;<¨:

IvorySQLmnF1ûÅhi1ÐhhºqáK78Ax<u> Ivory-
www/blog </u>UIUhhºqáK78Ax<u> Ivory-www/i18n/zh-CN/docusaurus-plugin-content-
blog</u>U1`XYúbc%:hºLG;<IVª`^XYúv:*ÔLG;<1

^c;<

K;<Ü;Iéõúÿ!So%5a?IvorySQLhºÐÑ+|}1õXYlØ`¹ÿÝN+FøblogÝú;
<E1blogFøëô
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