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¥ DEA(

IvorySQL./0A;­®+õúgÖÑ×ÁïÓ(CentOS 8.XØCentOS Stream 9YàUbuntugÖ1

56è5

5623AØ¬\]+õúgÖªCentOS Stream 91

4yum7è5IvorySQL./0

¥ è5;BC

è5;:ùDd%H]ùIVEF#rootGÓIè5,\]HYâ]ùôT1IJYivorysql]ùªØ1
^cDdsudo]ù

¥ 56è5

DdP3KIvorySQL yum78¡hE/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

Ç#¼GLIè5IvorySQL4

$ sudo dnf install -y ivorysql4-4.6

MÄè5LI./0L1è5K/usr/ivory-4/hEN¦

ôTY5OPªivorysql]ùEGr

$ sudo chown -R ivorysql:ivorysql /usr/ivory-4
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¥ 8¡ö÷QR

LY58¡.·~/.bash_profilehEV\]sourceOPâhE\ö÷QR&îr

PATH=/usr/ivory-4/bin:$PATH

export PATH

PGDATA=/usr/ivory-4/data
export PGDATA

$ source ~/.bash_profile

¥ ./0U3ó

$ initdb -D /usr/ivory-4/data

#U-D¿.]êéè./0+./A61{x¿.\]ÊzI:\]initdb --helpOPST1

¥ UV./0WX

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

#U-D¿.]êéè./0+./A6I^_ [v4-6-3:::8¡ö÷QR]  8¡wPGDATAIëâ¿.XYYZ1-
l¿.]êéèp[A61{x¿.\]ÊzI:\]pg_ctl --helpOPST1

í\Ä»./0UVòNr

$ ps -ef | grep postgres
ivorysql  3214     1  0 20:35 ?        00:00:00 /usr/ivory-4/bin/postgres -D

/usr/ivory-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

dockerÊà]T

¥ 4Docker HubüSTIvorySQL^_

$ docker pull ivorysql/ivorysql:4.6-ubi8

¥ ]TIvorySQL

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

8



ivorysql/ivorysql:4.6-ubi8

¥ í\IvorySQL-ã]T#`òN

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

PORTS                              NAMES
6faa2d0ed705   ivorysql:4.6-ubi8   "docker-entrypoint.sÉ"   50 seconds ago   Up 49
seconds   5866/tcp, 0.0.0.0:5434->5432/tcp   ivorysql

./0aµ

psqlaµ./0r

$ psql -d <database>

psql (17.6)

Type "help" for help.

ivorysql=#

#U-
d¿.]êéè½AaµR+./0¤¥1IvorySQLb»\]ivorysql./0IÁcçlm+IvorySQLde\
]çß]ùùaµpostgres./0IÀL¾fDdivorysql./01cClm+IvorySQLëgª]ùDd¼ivo
rysql./0IXYëµaµ1

{x¿.\]ÊzI:\]psql --helpOPST1

! Docker]TIvorySQLçIßAPQhÔ¿.I^ psql -d ivorysql -U ivorysql -h 127.0.0.1 -p
5434

ºKXY23\]IvorySQLijó#Ik|øj

½ASò{xè5ÊàI:¿l è5ém

.2. pnoÖ

oÖ./ÚV

¯BUnixïÆ

K¸ô: Unix
ÎÏüIIvorySQLíupÃ`ps`QR+OP¯zIIqHéWXãð?XY1¯r1%HsAqØ

$ 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

9



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

Û`ps`+t]Êàuïæ+ÎÏvQIÁ#sA+½¾wxïx1IHØyê¾(%HÑz+ Linux
gÖÜ1�KIJ+í%Hð?#ÕWXãð?1ªùsA+OP¿.#þù1UVç\]+{71µ5ê
+|Hð?#ÃÕð?¾VUV+LÏïúNð?Û^_ág}-¡gÖªïUVÖ±~úãIÒÖ±~ú
ãÓð?LïíGº�æqÒ¾VÄ"*VÓð?ÅXY1Ç]Ü1ÉÑ+Ö%Hð?w#%H'"%HÜ
ù2aµ+WXãð?1ÖHIãð?wíáù+OPTsA-¡ªIã§à

postgres: user database host activity

KâÜù2aµ+&OqUI]ùØ./0YàÛÜù2ÜÕù@Ç®ïQIÁ#ÚVéAãípQ1ÚV
XY#`à¡`ÛâÝä%HÜù2OPÜØ N¶(·¸Ç ÛK%H`BEGIN`1JÝäÜù2ÜPN%HOP
d¢¤IØ^`SELECT`1+aI^_WXãð?MKÝä%H#ùíã®a+åI
`ÝäU`í1çQRü}¢£U1Kü>+ØyUIÇÉXY9érð? 15606 MKÝäð? 15610
}ò#èXVWêS¡ë%7åÛð? 15610
íè#ìîNIêªÐa#ïÚVíã1K{vñ+óòUIXOßAí\pg_locksgÖ£¤êÉèôìî
wôÜ1

^_8¡wcluster_nameIëúö+¤9 ÅLísAK`ps`+ûGUr

$ psql -c 'SHOW cluster_name'

Êcluster_name

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

Êserver1

(1 row)

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

background writer
...

^_ág}?õwupdate_process_titleI{kÚVéAãLïí1{|Ið?¯zúK|ð?1UV+çç
-¡%e1 Kù7ÎÏüIqTXYªÖHOP¾YXû+2üIÁK#ùÎÏü ïks1

FA

SolarisßAÁ8+'"1áíß\]`/usr/ucb/ps`vï#`/bin/ps`1
á+íß\]äH`w`¯[Ivï#%H1¡ÔIáä`postgres`OP+ÑUt]í¢]%H£WX
ãð?FÆ+¤+`ps`¥'sA1^_áÐa¦§êôîHA(IÖHWXãð?+`ps`ûGL#¶
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3+`postgres`OPT1 command line1

Ö±~úã

IvorySQL+ Ö±~úã  #%H­®~ú,QRWXãÚV¢£+ygÖ1
A;IIH~úãXYäÄ,)¨+Åy±.I±.XYG©<1,HéTêðT1ù+ª«ÖHÄU+¬
T.ØÖHÄ+Ä",:óVú+¢£1ùÅÖ±t]]ùèâé.+e.YàKÖet]U­[+¬ç®
1

IvorySQLÅ­®QRa?gÖMK¯°k+
V'¢£IØ^þ;MK1#ïWXãð?ôT+OPYàgÖU#K±7#ïaµ1
IHNO#²¸(~úãð?#K+1

Ö±~ú8¡

êªÖ±~ú³í´ôTÜQw%7µ¶IgÖXY18¡ª~úPï~ú¢£1IÃ8¡¿.ÖÜIùÉ
ìnK`postgresql.conf`U-¡1

¿.track_activities&¨oÖþ;1b·WXãð?ôT+OP1

¿.track_countsÖÜ#`~ú?(Ä,)¨Åy+Ö±¢£1

¿.track_functionsU]ä]ùèâé.\]+ª«1

¿.track_io_timingU]ä1¸.e.+oÖ1

ìnI7¿.1-¡K`postgresql.conf`UIIqùÉíÔ](¬aWXãð?IÁ#XYKøHíãU\
]SETOPÐ2P?õùÉÛªwìî¹ì]ùä!"Fº»ïÉ+ÚVIÞa¼Ä]ù1&¨\]`SET`
êpQI7¿.Ü1

Ö±~úãìí½çhEL~úR+¢£¾¿³#ïIvorySQLð?1I7hE1#$K¤9Ãstats_temp_di
rectory¿.éè+A6UIb»#`pg_stat_tmp`1ªwòR{¼+MOI`stats_temp_directory`XY1
éÒ%H'( RAM +hEgÖêæçÀ" I/O
ß(1þWXã1¯Á2?õçI%ÖÖ±./+ÂÃÄÅ1#$K`pg_stat`yA6UIIqKWXãÆU
LÖ±¢£O1Ç®1þKWXãUVçôTövçÛØ^¸â?õØWXãÇÈYàç®öövõLÜI
¬aÖ±±.ãí1Æ¡1

í\Ö±¢£

Ä 1 U�Gw%7Éèâ£¤ XY]êsAgÖ+þ;¥'1 Ä 2 U�Gw¡%7£¤XY
sAÖ±~ú+ü_1áÅXY\]ÊËÖ±é.êd¸¾èâ+£¤1

K\]Ö±¢£oÖ~úR+./çIáí¢wÈI7¢£VÌ# ç{|+1ÖH²¸+WXãð?ÞK
ð·à¡¥'õ;ÍÒ~úã¾¿|+Ö±±.�êSMKðT+í´PèXVïÎÏsAGê+¬.1æ
qI~úãmÐÅÑxÖ`PGSTAT_STAT_INTERVAL`ÑÒÛ(Yª
500msI*ÌK34WXã+ççupíÜ*¿%
e|+QR1êSsA+¢£¬#ÓL( ÔÚV1Á#Ã`track_activities`~ú+þ;í´¢£¬#Ñ|
+1

¡%HÆö#þ%HWXãð?1A(sAbcI7Ö±¢£çIùdùTò~úãð?Ñz*G+QRV
WµÕª¬aÖ±£¤,é.\]IH5àIëRù+þ;èX+üÖ1êSÞAá`¦þ;èXIÖ±.
/Lí%ësA×'¢£1ØÙ2Iþbc?(¬aíã+þ;í´+¢£K%HèXUí%e1:(çI
Iq+¢£L1~ú1VWK~HèXq®LsAØæ+¢£1I#%ãÁMvÌ(ÚIêªù&¨áKâ
Ö±¢£üôTxHí´VW?fü_vï]ÛÅ{7.9íKáïÜó+óò5pQ1Á#^_áÝÞ]
ÖHí´w\R|ü_IAÄÇKbcèX1õÔT{7í´1PNIáXYt]`pg_stat_clear_snapshot
`()I{Lßàþ;èX+Ö±5àÛ^_aÜ15%eäÖ±M¢£+\]Lá²ST%H|+5à1

%HèXÅXYK£¤`pg_stat_xact_all_tables`Ø pg_stat_xact_sys_tables Ø`pg_stat_xact_user_tables
`,`pg_stat_xact_user_functions`U\Rù¾f+Ö±¢£Û+Ða1¾¿³~úãÜ1I7.9Vï_
ü>¬}+{qTVIØâùÉKèXq®®¦1{|1
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Ä 1UsA+V'Ö±£¤U+%7¢£#aèêÓÜ+1
¹ì]ùÞO\R?(ïÉ¾f+íã+¬a¢£Ûã(ïÉ#òF+äå+íãÜ1
K?(#ïíã+TUI¨x�Lª«1
Á#I: ·I%Híã+#K,ù+%æãMIØ^íã]ù,./0Iä¬a]ùw#X3+1
¼Ä]ù,¦¡äå`pg_read_all_stats`+òFXY\R¬aíã+¬a¢£1

Ä1.V'Ö±£¤

£¤¤¥ ç}

pg_stat_activity ÖHWXãð?%TIsAÇ{Hð?+þ;ÚVØ
?+¢£IØ^¥',þ;í´1

pg_stat_replication Ö%H WAL
*¿ð?%TIsAa?Râ*¿ð?aµ+LCW
Xã+vÜ+Ö±¢£1

pg_stat_wal_receiver Þa%TIsAê¾ WAL
µ~ã¬aµWXã+a?âµ~ã+Ö±¢£1

pg_stat_subscription ÖHÿÀÅ)%TIsAa?âÿÀ+ïúN+¢£
1

pg_stat_ssl ÖHaµÛnâ+PNvÜÜ%TIsAKIHaµ
ü\]+SSL+¢£1

pg_stat_gssapi ÖHaµÛnâ,vÜÜa%TIsA?(GSSAPIê
©,Qè+¢£1

pg_stat_progress_analyze ÖH]T`ANALYZE`+L2(Ñ×¾VÄ"ïúNð
?)+TIsAþ;ðé1

pg_stat_progress_create_index ÖHLÏ]T`CREATE
INDEX`P`REINDEX`+L2wa%TIsAþ;+
ðé1

pg_stat_progress_vacuum ÖH]TÕ`VACUUM`+L2ÛÑ×autovacuumï
úNð?Ü%TIsAþ;+ðé1

pg_stat_progress_cluster ÖH]TÕ`CLUSTER`P`VACUUM
FULL`+L2%TIsAþ;ðé1

pg_stat_progress_basebackup Ö%HWAL*¿Nð?+TsA%H'~CÖIsA
þ;ðé1

Ä2.g~úÖ±¢£+£¤

£¤¤¥ ç}

pg_stat_archiver Þa%TIsAa? WAL
êið?ÚV+Ö±¢£1

pg_stat_bgwriter Þa%TIsAa?LÏ.ð?+ÚV+Ö±¢£1

pg_stat_database ÖH./0%TIsA./0°±+Ö±¢£1

pg_stat_database_conflicts ÖH./0%TIsA./0°±+Ö±¢£I
I7¢£+¦-#?(Ã(ÇLCWXã+öví?
*&ëìv1Tí+í´1

pg_stat_all_tables þ;./0UÖHÄ%TIsAa?ÅyéèÄ+Ö
±¢£1

pg_stat_sys_tables ,`pg_stat_all_tables`%qIÁÞsAgÖÄ1

pg_stat_user_tables ,`pg_stat_all_tables`%qIÁÞsA]ùÄ1

pg_stat_xact_all_tables ,`pg_stat_all_tables`ØÙIÁ±.VúÞKþ;
èX¦*&I](&#,îïT.R+�YàÄ",
:óVúKS£¤UïGº1
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pg_stat_xact_sys_tables ,`pg_stat_xact_all_tables`%qIÁÞsAgÖÄ
1

pg_stat_xact_user_tables ,`pg_stat_xact_all_tables`%qIÁÞsA]ùÄ
1

pg_stat_all_indexes þ;./0U+ÖH)¨%TIsArÄOIDØ)¨
OIDØáà¤ØÄ¤Ø)¨¤Ø
\]wâ)¨+)¨ðç¬.Ø)¨ðçñ»+)¨
ò6.Ø\]â)¨+|
ø)¨ðçóT+ÚÄ(livetable)U./T.1
þ;./0U+ÖH)¨%TIsAÇÅyéè)¨
a?+Ö±¢£1

pg_stat_sys_indexes ,`pg_stat_all_indexes`%qIÁÞsAgÖÄü+
)¨1

pg_stat_user_indexes ,`pg_stat_all_indexes`%qIÁÞsA]ùÄü+
)¨1

pg_statio_all_tables þ;./0UÖHÄ%T(Ñ×TOASTÄ)IsArÄ
OIDØáà¤ØÄ¤Ø
4âÄU¸T+©<1¬.Øôë<OUe.ØâÄ
ü¬a)¨+©<1¸T¬.Ø
âÄü¬a)¨+ôë<OU¬.ØKâÄ+õöT
OASTÄ(^_#K)ü+©<1¸T¬.Ø
KâÄ+õöTOASTÄ(^_#K)ü+ôë<OU¬
.ØTOASTÄ+)¨+©<1¸
T¬.ØTOASTÄ+)¨+ôë<OU¬.1
þ;./0U+ÖHÄ%TIsAa?KéèÄü
I/O +Ö±¢£1

pg_statio_sys_tables ,`pg_statio_all_tables`%qIÁÞsAgÖÄ1

pg_statio_user_tables ,`pg_statio_all_tables`%qIÁÞsA]ùÄ1

pg_statio_all_indexes þ;./0UÖH)¨%TIsArÄOIDØ)¨OID
Øáà¤Ø
Ä¤Ø)¨¤Øâ)¨+©<1¸T¬.Øâ)¨+
ôë<OU¬.1
þ;./0U+ÖH)¨%TIsAÇéè)¨ü+
I/O a?+Ö±¢£1

pg_statio_sys_indexes ,`pg_statio_all_indexes`%qIÁÞsAgÖÄü
+)¨1

pg_statio_user_indexes ,`pg_statio_all_indexes`%qIÁÞsA]ùÄü
+)¨1

pg_statio_all_sequences þ;./0UÖHK�ä"%TIsArK�OIDØ
áà¤ØK�¤ØK�+©<¸T¬.ØK�+ôë
<OU¬.1
þ;./0U+ÖHK�%TIsAÇéèK�ü+
I/O a?+Ö±¢£1

pg_statio_sys_sequences ,`pg_statio_all_sequences`%qIÁÞsAgÖK
�ÛA;ÐaèâgÖK�IêSIH£¤¬#ª«
Ü1

pg_statio_user_sequences ,`pg_statio_all_sequences`%qIÁÞsA]ùK
�1

pg_stat_user_functions ä(¬aª«NOIé.+OIDIáàI¤¥I.R
ìã¬ç®I,¾Ç+ç®1¾Çç®#
Ké.mÐ¬­[+ç®RI¬ç®Ñ×
ùt]é.¬­[+ç®1ç®åYÑÒªø÷1
Ö%H1ª«+é.%TIsAÇôTâé.a?+
Ö±¢£1
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pg_stat_xact_user_functions ,`pg_stat_user_functions`ØÙIÁ#ÞÖ±Kþ
;èXq®+t]

pg_stat_slru ÖHSLRU%T, sAõú+Ö±¢£1

øäÖH)¨+Ö±¢£ä(ùé±H)¨M1\]YàùÉ+î_Á8a]1

`pg_statio_`g�£¤ÕA](ùéôë<+î_1þ Ô©<¸T.ú¹(ôë<OUçIIHôëO¦
§¸ô:¸:(vðßðT¦Ât]1Á#II7Ö±¢£VÐa³G¬a+èórÃ(IvorySQL'"©<
I/O +ÊàIïKIvorySQLôë<U+./0ûÀüýK¦Â+ I/O
ô#UIVWêSXY1þe¸TvïßAÀ"©<¸T1ÇÉdeÝÞwÈIvorySQL I/O
Tª{x½¾+]ùLIvorySQLÖ±~úã,õúgÖU&¨ûÿ¦Â'" I/O +ïÆ%!\]1

pg_stat_activity

`pg_stat_activity`£¤ÖHWXãð?La%TIsAÇâð?þ;ÚVØ?+¢£1

Ä3. pg_stat_activity  £¤

� d¢ ç}

datid oid IHL2aµR+./0+OID

datname name IHL2aµR+./0+¤¥

pid integer IHL2+ð? ID

leader_pid integer VT""#+ð?IDI^_âð?
#VTí´ïúN1^_âð?#
%HVT"+"#Pï¿ÇVTí
´Iëª`NULL`1

usesysid oid $6RIHL2+]ù+ OID

usename name $6RIHL2+]ù+ OID

application_name text aµRIHL2+Ô]+¤¥

client_addr inet aµRIHL2+Üù2+ IP
2%1^_IH9&ª«IùÄA
Üù2ìíWXãùãü+%H
Unix
'µ9aµPNI#%H¦ôð?
I^¾VÄ"1

client_hostname text gaµ+Üù2+Õù¤IÃ
client_addr  +âÒ DNS
í(QR1 IH9&LÞä IP
aµÌ«IVWÞalog_hostnam
e1U]çÍíÌ«1

client_port integer Üù2](ÇSL2ì¢+TCP2
ë)I^_\]Unix'µ9Iëª
`-
1`1^_â9&ª«IùÄAI#
%H¦ôWXãð?1

backend_start timestamp with time zone IHð?1UV+ç®1äÜù2
L2êjIIó#Üù2aµRW
Xã+ç®1

xact_start timestamp with time zone IHð?+þ;èX1UV+ç®
I^_ÐaÚVèXëª«1
^_þ;í´#ù+í%HèXI
I%�Ý( query_start  �1
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query_start timestamp with time zone þ;ÚVí´123+ç®I^_
state  ï#
active Iëªü%Hí´23+ç
®

state_change timestamp with time zone state  ü%e1pQ+ç®

wait_event_type text L2Ýä+èEd¢I^_a+ã;
`ëNULL1

wait_event text ^_L2þ;MKÝäIëÝäè
E¤¥I`ëªNULL1

state text IHL2+þ;¬é¥'1XO+
åªr active :
L2MKôT%Hí´1 idle :
L2MKÝä%H|+Üù2OP
1 idle in transaction :
L2K%HèXUIÁ#þ;Ða
MKôT%Hí´1 idle in
transaction (aborted) :
IH¥'Ç idle in transaction
ØÙI*wKâèXU+%Hñ*
á²w%H²³1 fastpath
function call : L2MKôT%H
fast-path é.1 disabled :
^_KIHL2Utrack_activities
1Ç]IëQRIH¥'1

backend_xid xid IHL2++ËèX¯r¨I^_
#K1

backend_xmin xid þ;L2+ xmin °±1

query text IHL2Ñzí´+hm1^_
state  ª
active IIH9&sAþ;MKô
T+í´1
K¬a#ï¥'5IùsAü%H
1ôT+í´1b»óò5Ií´
hmí1,éÅ1024H9¾IIH
åXYìí¿.track_activity_que
ry_size{p1

backend_type text þ;L2+d¢1XO+d¢ª
autovacuum launcher, autovacuum
worker, logical replication
launcher , logical replication
worker, parallel worker ,
background writer , client
backend, checkpointer , startup ,
walreceiver , walsender and
walwriter .
*SYÔIÃ-. /+LÏWork
erXOahÔ+d¢1

wait_event`ê`state`¹Hº»Z_!­Gr¼½¾¿`active`ÀÁ2ÂI6HÃI65HÄr¶ÅÆZ`wa
iting 1^_¥'#`active`VW`wait_event`ªÌ«Iù·0Õ%Hí´MK1ôTIÁ#ù1ìîKgÖ
Uù'1

Ä4.ÝäèEd¢

ÝäèEd¢ ç}
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Activity WXãð?«à1SèEd¢ÄAK#Õ'"1öU
ÝäÚV+ð?1
`wait_event`Lr8Áè+Ýäö1

BufferPin WXãð?MKÝää./ôë+²2Åy1
^_¡%Hð?®a%HÐ2+3¯Iâ3¯ÑL%
e4Ø?ôë<¸T./Iëôë<üÝäXO#4
#+1

Client WXãð?MKÝäaµR]ùÔ]?K+'µ9ü
+ÚV1
êSIWXãÉ±*&%7²¸(#¦ôð?+èó
1`wait_event`Lr8Áè+Ýäö1

Extension WXãð?MKÝä-.á1èâ+ùH5E1

IO WXãð?MKÝä%HI/Oõú}ò1`wait_event
`Lr8Áè+Ýäö1

IPC WXãð?MKÝäÇ¡%HWXãð?ðTñò1
`wait_event`Lr8Áè+Ýäö1

Lock WXãð?MKÝä%HÆRÄå1ÆRÄåIÅ¥
ªå!"ãåP|øåIÕAÇéÄÝSQLX3ä"
1
ÀvIùÉÅ](ÄÇù7¦ôõú+ò6IØ^?
g-.1`wait_event`Lr8Ýä+å+d¢1

LWLock WXãð?MKÝä%H7RÄå1¸x.Iq+å
Çé89¦#U+Áè./üÍ1
`wait_event`LÑB¯r7RÄå]:+¤¥1
(a7åaÁè+¤¥�#ïå#%"å+%ô:I
ÖHåÆadÙ+A+1)

Timeout WXãð?MKÝä¼çíq1`wait_event`Lr8
Áè+Ýäö1

Ä5.`Activity`d¢+ÝäèE

Activity  ÝäèE ç}

ArchiverMain Kêið?+Õ1öUÝä1

AutoVacuumMain K¾VÄ"UVí?+Õ1öUÝä1

BgWriterHibernate KLÏ.ð?UÝäI;<¥'1

BgWriterMain KLÏ.ð?Õ1öUÝä1

CheckpointerMain K=êéøð?+Õ1öUÝä1

LogicalApplyMain K>KvÜÔ]ð?+Õ1öUÝä1

LogicalLauncherMain K>KvÜUVãð?+Õ1öUÝä1

PgStatMain KÖ±~úãð?+Õ1öUÝä1

RecoveryWalStream Sövq®IKUVð?Õ1öÝäWALR?1

SysLoggerMain Ksysloggerð?+Õ1öUÝä1

WalReceiverMain KWALµ~ãð?+Õ1öUÝä1

WalSenderMain KWAL*¿Nð?+Õ1öUÝä1

WalWriterMain KWAL.·ð?+Õ1öUÝä1

Ä6.`BufferPin`d¢+ÝäèE

BufferPin  ÝäèE ç}

BufferPin ÝäSòôë<ü+²2ü1
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Ä7.`Client`d¢+ÝäèE

Client  ÝäèE ç}

ClientRead Ýä4Üù2¸T./1

ClientWrite Ýä.·./RÜù21

GSSOpenServer Kd¸GSSAPIíãçÝä4Üù2¸T./1

LibPQWalReceiverConnect KWALµ~ãÝäÇú?WXãd¸aµ1

LibPQWalReceiverReceive KWALµ~ãUÝä4ú?WXãµ~./1

SSLOpenServer K@0aµçÝäSSL1

WalReceiverWaitStart ÝäUVð?*¿](SvÜ+U3./1

WalSenderWaitForWAL KWAL*¿ãð?UÝäWAL1A|1

WalSenderWriteData KWAL*¿ãð?U'"WALµ~ã+»vçIÝä
bcÚV1

Ä8.`Extension`d¢+ÝäèE

Extension  ÝäèE ç}

Extension K-.UÝä1

Ä9.`IO`d¢+ÝäèE

IO ÝäèE ç}

BufFileRead Ýä4ôëhEU¸T1

BufFileWrite ÝääôëhE+.·1

ControlFileRead Ýä¸T`pg_control`hE1

ControlFileSync Ýä`pg_control`hER?®Ã#$1

ControlFileSyncUpdate Ýä{|`pg_control`hEY?R®Ã#$1

ControlFileWrite Ýä.·`pg_control`hE1

ControlFileWriteUpdate Ýä.·{|`pg_control`hE1

CopyFileRead KhEvÜõúq®Ýä¸T1

CopyFileWrite KhEÄÅõúq®Ýä.·1

DSMFillZeroWrite Ýä]BCDV'89¦#CÖ(backing)hE1

DataFileExtend Ýä?g./hE1-.1

DataFileFlush Ýä?g./hE?R®Ã#$1

DataFileImmediateSync Ýä?g./hER®Ã#$+¸âæE1

DataFilePrefetch Ýä?g./hE+FEÉT1

DataFileRead Ýää?g./hE+¸T1

DataFileSync Ýää?g./hE+{p?R®Ã#$1

DataFileTruncate Ýä?g./hE1,é1

DataFileWrite Ýää?g./hE+.·1

LockFileAddToDataDirRead KÒ./A6åhEUPQ%TçÝä¸T1

LockFileAddToDataDirSync Ýä./R?®Ã#$IæçÒ./A6åhEPQ
%T1

LockFileAddToDataDirWrite KÒ./A6åhEUPQ%TçÝä.õú1

LockFileCreateRead Dd./A6åhEçÝä¸T1
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LockFileCreateSync KDd./A6åhEçÝä./R?®Ã#$1

LockFileCreateWrite KDd./A6åhEçÝä.õú1

LockFileReCheckDataDirRead KÆ|ëí./A6åhEq®Ýä¸T1

LogicalRewriteCheckpointSync Ýä>KÆ.GHRKëíöR?®Ã#$1

LogicalRewriteMappingSync K>KÆ.q®ÝäGH./R?®Ã#$

LogicalRewriteMappingWrite K>KÆ.q®ÝäGH./+.·1

LogicalRewriteSync Ýä>KÆ.GHR?®Ã#$1

LogicalRewriteTruncate ÝäK>KÆ.q®,éGH./1

LogicalRewriteWrite Ýä>KÆ.GH+.·1

RelationMapRead Ýä?gGHhE+¸T1

RelationMapSync Ýä?gGHhER?®Ã#$1

RelationMapWrite Ýää?gGHhE+.·1

ReorderBufferRead KÆ|JKôë<!"q®Ýä¸T1

ReorderBufferWrite KÆ|JKôë<!"q®Ýä.õú1

ReorderLogicalMappingRead KÆ|JKôë<!"q®Ýä¸T>KGH1

ReplicationSlotRead Ýä4vÜI÷ÖÜhE¸T1

ReplicationSlotRestoreSync ÝävÜIÖÜhER?®Ã#$IæçL#övR
¦#U1

ReplicationSlotSync ÝävÜIÖÜhER?®Ã#$1

ReplicationSlotWrite ÝäävÜIÖÜhE+.·1

SLRUFlushSync KëíöP./0?õq®ÝäSLRU./R?®Ã
#$1

SLRURead Ýä¸TSLRU=>1

SLRUSync K.=>LÝäSLRU./R?®Ã#$1

SLRUWrite ÝäSLRU=>+.·1

SnapbuildRead Ýä¸TK�ó+JKA65à1

SnapbuildSync ÝäK�óJKA65àR?®Ã#$1

SnapbuildWrite ÝäLTJKA65à+.·1

TimelineHistoryFileSync ÝäìíSvÜµ~+ç®èJKhER?®Ã#$
1

TimelineHistoryFileWrite ÝäìíSvÜµ~+ç®èJKhE+.·1

TimelineHistoryRead Ýä¸Tç®èJKhE1

TimelineHistorySync Ýä|Dd+ç®èJKhER?®Ã#$1

TimelineHistoryWrite Ýä.·|Dd+ç®èJKhE1

TwophaseFileRead Ýä¸TäM&¥'hE1

TwophaseFileSync ÝääM&¥'hER?®Ã#$1

TwophaseFileWrite ÝäääM&¥'hE+.·1

WALBootstrapSync K¨áí?UÝäWAL?R®Ã#$1

WALBootstrapWrite K¨áí?UÝäWAL=>+.·1

WALCopyRead ìívÜ%HgaWAL&êDd%H|+WAL&çÝ
ä¸T1

WALCopySync ÝäìívÜ%HgaWAL&R®Ã#$êDd%H
|+WAL&1
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WALCopyWrite ìívÜ%HgaWAL&êDd%H|+WAL&çÝ
ä.·1

WALInitSync Ýä%H|U3ó+WALhER®Ã#$1

WALInitWrite KU3ó%H|+WALhEçÝä.·1

WALRead ÝäWALhE+¸T1

WALSenderTimelineHistoryRead Kwalsenderç®èOPq®Ýä4ç®èJKhE
¸T1

WALSync ÝäWALhER?®Ã#$1

WALSyncMethodAssign Ýä./R?®Ã#$Iæç:8%H|+WALæE
Êz1

WALWrite Ýä.·WALhE1

Ä10.`IPC`d¢+ÝäèE

IPC ÝäèE ç}

BackupWaitWalArchive ÝäCÖ¬ß+WALhEòN#i1

BgWorkerShutdown ÝäLÏïúN?õ1

BgWorkerStartup ÝäLÏïúNUV1

BtreePage MÝä`¦VTB-Nðç¬ß+=)QòX]1

CheckpointDone Ýäëíö}ò1

CheckpointStart Ýäëíö231

ExecuteGather KôT`Gather` ±ä¾öçIÝäyð?+ÚV1

HashBatchAllocate Ýä%HOè+VTPÝ¿ÇN:8PÝÄ1

HashBatchElect ÝäOQ%HVTPÝ¿ÇNê:8PÝÄ1

HashBatchLoad Ýä#ïVTPÝ¿ÇN}òPÝÄ+Q61

HashBuildAllocate Ýä%HOè+VTPÝ¿ÇN:8U3PÝÄ1

HashBuildElect ÝäOQ%HVTPÝ¿ÇNê:8U3PÝÄ1

HashBuildHashInner Ýä#ïVTPÝ¿ÇN}ò¦ô?g+R�1

HashBuildHashOuter Ýä#ïParallel
PÝ¿ÇN}òäÔô?g+:<1

HashGrowBatchesAllocate ÝäOè+VTPÝ¿ÇN:8{xS'"1

HashGrowBatchesDecide ÝäOQ%HVTPÝ¿ÇNêÉè¥ê+S'"Ü
#1

HashGrowBatchesElect ÝäOQ%HParallel
PÝ¿ÇNê:8{xS'"1

HashGrowBatchesFinish Ýä%HOè+VTPÝ¿ÇNÉè¥ê+SRÜ#
1

HashGrowBatchesRepartition Ýä%HOè+VTPÝ¿ÇNÉè¥ê+S'"Ü
#1

HashGrowBucketsAllocate ÝäOè+VTPÝ¿ÇN}ò{xbucket+:81

HashGrowBucketsElect ÝäOQ%HVTPÝ¿ÇNê:8{x+buckets
1

HashGrowBucketsReinsert Ýä#ïParallel
PÝ¿ÇN}òLT"ü·R|bucketsU1

LogicalSyncData Ýä>KvÜú?WXã*¿](U3ÄæE+./
1
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LogicalSyncStateChange Ýä>KvÜú?WXã{p¥'1

MessageQueueInternal Ýä¡%Hð?UQR89í£V�1

MessageQueuePutMessage ÝäLÎeí£.·89í£V�1

MessageQueueReceive Ýä489í£V�µ~9¾1

MessageQueueSend ÝäL9¾*¿R89í£V�1

ParallelBitmapScan ÝäVT÷¤ðç1U3ó1

ParallelCreateIndexScan ÝäVT`CREATE INDEX` ïúN}òWðç1

ParallelFinish ÝäVTïúEF}ò±ç1

ProcArrayGroupUpdate Ýä"øáKVTõúüXçÄ*èXID1

ProcSignalBarrier ÝäYZèE1¬aL2'"1

Promote ÝäC]gÖFÃ1

RecoveryConflictSnapshot ÝävacuumÄ"+övëìÈÉ1

RecoveryConflictTablespace ÝäövëìÈÉ[*Ä«®1

RecoveryPause Ýäöv`¦ðT1

ReplicationOriginDrop ÝävÜ7QªÌÚV¥'IYöXY[*ù1

ReplicationSlotDrop ÝävÜIQªÌÚV¥'IYöXY[*ù1

SafeSnapshot ÝäST`READ ONLY
DEFERRABLE`èX+aî5à1

SyncRep KæEvÜq®Ýäú?WXã+Ä»1

XactGroupUpdate Ýä:""#KVTõúüXç{|èX¥'1

Ä11.`Lock`d¢+ÝäèE

Lock ÝäèE ç}

advisory ÝäSò%Hde]ùå1

extend Ýä-.%H?g1

frozenid ÝäÃÄ pg_database.datfrozenxid  , pg_database
.datminmxid.

object ÝäSTÌ?g./0ä"ü+å1

page ÝäST%H?g=>ü+å1

relation ÝäSò%H?g+å1

spectoken ÝäST9/+ü·å1

transactionid ÝäèX}ò1

tuple ÝäSTT"ü+å1

userlock ÝäST]ùå1

virtualxid ÝäST\]èXIDå1

Ä12.`LWLock`d¢+ÝäèE

LWLock ÝäèE ç}

AddinShmemInit Ýä!"89¦#U+-.«®:81

AutoFile Ýä{|`postgresql.auto.conf`hE1

Autovacuum Ýä¸TP{|¾VÄ"ïúN+þ;¥'1

AutovacuumSchedule ÝäÄÇOQª¾VÄ"+ÄûÀßAÄ"1
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BackgroundWorker Ýä¸TP{|LÏïúN¥'1

BtreeVacuum Ýä¸TP{|b-N)¨+Ä"Ø?¢£1

BufferContent ÝäÅy¦#U+./=1

BufferIO Ýä./=ü+I/O1

BufferMapping ÝäL./1Çôë^U+ôë<?f1

Checkpoint Ýä23%Hëíö1

CheckpointerComm Ýä!"fsync:(1

CommitTs Ýä¸TP{|èXFñç®_+ÑL%Håú1

CommitTsBuffer KFñç®_SLRUôë<üÝäI/O1

CommitTsSLRU ÝäÅyFñç®_SLRUô#1

ControlFile Ýä¸TP{|`pg_control`hEPDd%H|+W
ALhE1

DynamicSharedMemoryControl Ýä¸TP{|V'89¦#:8¢£1

LockFastPath Ýä¸TP{|ð?+56Â`å¢£1

LockManager Ýä¸TP{|?(ÒheavyweightÓå1

LogicalRepWorker Ýä¸TP{|>KvÜïúã+¥'1

MultiXactGen Ýä¸TP{|89+multixact¥'1

MultiXactMemberBuffer KmultixactòFSLRUôë<üÝäI/O1

MultiXactMemberSLRU ÝäÅymultixactòFSLRUô#1

MultiXactOffsetBuffer Kmultixact aÝ SLRUôë<üÝäI/O1

MultiXactOffsetSLRU ÝäÅymultixact aÝ SLRUô#1

MultiXactTruncation Ýä¸TP,émultixact¢£1

NotifyBuffer K`NOTIFY` í£ SLRUôë<üÝäI/O1

NotifyQueue Ýä¸TP{|`NOTIFY` í£1

NotifyQueueTail Ýä`NOTIFY`í£#$ü+{|ÓÜ1

NotifySLRU ÝäÅy`NOTIFY`í£SLRUô#1

OidGen Ýä:8%H|+OID1

OldSnapshotTimeMap Ýä¸TP{|b+5àÖÜ¢£1

ParallelAppend KVTUQ±äôTq®ÝäOQ5%Hy±ä1

ParallelHashJoin KVTPÝaµ±äôTq®ÝäæEïúã1

ParallelQueryDSA ÝäVTí´V'89¦#:81

PerSessionDSA ÝäVTí´V'89¦#:81

PerSessionRecordType ÝäÅya?vcd¢+VTí´¢£1

PerSessionRecordTypmod ÝäÅya?¯r0¤ò6d¢+d¢ud¨+VT
í´¢£1

PerXactPredicateList KVTí´q®ÝäÅyþ;XK�óèX®a+e
få�Ä1

PredicateLockManager ÝäÅyXK�óèX\]+efå¢£1

ProcArray ÝäÅyÖHð?89+./üÍ(ìnóòI#S
T5àPQRíã+èXID)1

RelationMapping Ýä¸TP{|`pg_filenode.map`hE(](ª«ù
7gÖA6+hE¾ö:8)1

RelCacheInit Ýä¸TP{|`pg_internal.init`?gô#U3óh
E1
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ReplicationOrigin ÝäDdØ[*P\]vÜ71

ReplicationOriginState Ýä¸TP{|%HvÜ7+ðé1

ReplicationSlotAllocation Ýä:8P¡ëvÜI1

ReplicationSlotControl Ýä¸TP{|vÜI¥'1

ReplicationSlotIO KvÜI÷üÝäI/O1

SerialBuffer KXLTèXëì+SLRUôë<üÝäI/O1

SerializableFinishedList ÝäÅyg}ò+XK�óèX�Ä1

SerializablePredicateList ÝäÅyXK�óèX®a+efå�Ä1

SerializableXactHash Ýä¸TP{|?(XK�óèX+¢£1

SerialSLRU ÝäÅyXK�óèXëìSLRUô#1

SharedTidBitmap KVT÷¤)¨ðçq®ÝäÅy89+TID÷¤1

SharedTupleStore KVTí´q®ÝäÅy89T"#$1

ShmemIndex ÝäK89¦#U(RP:8«®1

SInvalRead Ýä489A6ìîV�Uë)í£1

SInvalWrite ÝäÒ893AìîV�PQí£1

SubtransBuffer KyèXSLRUôë<üÝäI/O1

SubtransSLRU ÝäÅyyèXSLRUô#1

SyncRep Ýä¸TP{|a?æEvÜ¥'+¢£1

SyncScan ÝäOQæEÄðç+!3÷¡1

TablespaceCreate ÝäDdP[*Ä«®1

TwoPhaseState Ýä¸TP{|gBCèX+¥'1

WALBufMapping ÝäKWALôë<UÉ§%H=>1

WALInsert ÝäLWAL./ü·¦#ôë<1

WALWrite ÝäWALôë<.·©<1

WrapLimitsVacuum Ýä{|èXid,multixactí[+ÓÜ1

XactBuffer KèX¥'+SLRUôë<üÝäI/O1

XactSLRU ÝäÅyèX¥'+SLRUô#1

XactTruncation ÝäôT`pg_xact_status`P{|ùX]+Ñg+è
XID1

XidGen Ýä:8|+èXID1

Ä13.`Timeout`d¢+ÝäèE

Timeout ÝäèE ç}

BaseBackupThrottle þaÓSÚVçK'~CÖq®Ýä1

PgSleep Ã(t]`pg_sleep`Pædé.vÝä1

RecoveryApplyDelay Ã(eh-¡IKövq®ÝäÔ]WAL1

RecoveryRetrieveRetryInterval þWAL./ðz4bcê7( pg_walI#iPS)Sò
çIKövq®Ýä1

VacuumDelay K%H'(@ê+Ä"ehö1

5>+Øy.Aw^cí\ÝäèEr

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

Êpid  | wait_event_type | wait_event

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

Ê2540 | Lock            | relation

Ê6644 | LWLock          | ProcArray
(2 rows)

pg_stat_replication

`pg_stat_replication`£¤LKÖHWAL*¿Êð?UÑB%TIsA?(vÜR*¿Êaµ+C]WXã
+Ö±¢£1 Þaëµaµ+C]-C1�G;Ða?(53C]WXã+¢£1

Ä14. pg_stat_replication  £¤

�d¢ç}

pid  `integer`%H WAL *¿ð?+ð? ID

usesysid  `oid`$6RIH WAL *¿ð?+]ù+ OID

usename `name`$6RIH WAL *¿ð?+]ù+¤¥

application_name  `text`aµRIH WAL *¿ð?+Ô]+¤¥

client_addr  `inet`aµRIH WAL *¿ð?+Üù2+ IP 2%1
^_IHiª«IùÄAâÜù2ìíWXãùãü+%HUnix 'µ9aµ1

client_hostname  `text`aµü+Üù2+Õù¤IÃ%eä`client_addr`+jÒ DNS í(QR1
IHiLÞä IP aµÌ«IVWÞaK log_hostname1U]çÌ«1

client_port  integer`-.½VÇÈÉr WAL ªÊµ\ËÌZ TCP ½ÍÎ2!­´V Unix Ï³ÐÑB
-1`

backend_start  `timestamp with time zone`IHð?23+ç®IâÜù2#cçaµRIHWAL
*¿ð?+1

backend_xmin `xid`Ãhot_standby_feedbackQR+IHLCù+`xmin`kÎè1

state  text`ÒQZ WAL ªÊµ\ÀÁ_ I6ZÓHÔ`startup : IHWAL*¿ãMKUV1 catchup:
IHWAL*¿Naµ+C]WXãMKlüÕWXã1 streaming :
K#aµ+C]WXãlüÕWXãõLIIHWAL*¿ÊMKSóQó1 backup:
IHWAL*¿ãMK*¿%HCÖ1 stopping : IHWAL*¿ãMKmî1

sent_lsn  `pg_lsn`KIHaµü*¿+ÑL%HÉ.àp[+÷¡

write_lsn  `pg_lsn`1IHLCWXã.·R©<+ÑL%HÉ.àp[+÷¡

flush_lsn  `pg_lsn`1IHLCWXãA·R©<+ÑL%HÉ.àp[+÷¡

replay_lsn  `pg_lsn`1ÆëRIHLCWXãü+./0U+ÑL%HÉ.àp[+÷¡

write_lag
`interval`4m2A|zq+WALÇµ~RSC]WXãg.·WAL+ìÜ(Án¥A|PÔ]ù)õ®+ç®
}í1
^_LSWXã8¡ªæEC]WXãIëXY\]S¿.êoRKFñç`synchronous_commit`Ä8`r
emote_write`¬á²+eh1

flush_lag
`interval`Km2A.zq+WALÇµ~RLCWXãg}.·VWA.ùÛÁ+ÐaÔ]Ü+ìÜõ®S
p+ç®1
^_IÏWXã18¡ª%HæELCIIXY]ê±RKFñç`synchronous_commit`+Ä8`on`¬
á²+eh1
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replay_lag
`interval`Km2A.zq+WALÇµ~RLCWXãg}.·ùØA.ùVWÔ]ù+ìÜõ®Sp+ç
®1
^_IÏWXã18¡ª%HæELCIIXY]ê±RKFñç`synchronous_commit`+Ä8`remote
_apply`¬á²+eh1

sync_priority
`integer`K'(Ìù+æEvÜUIIÏLCWXã1OªæELC+ÌùÄ1K'(âè.R+æEv
ÜUIIHåÐaî_1

sync_state  text`ÉGù¼ÕÖ(×ZØÙÀÁ_ I6ZÓHÔ`async :
IÏLCWXã#FE+1 potential :
IÏLCWXãºK#FE+IÁXOKþ;+æELCìîçQòæE+1 sync:
IÏLCWXã#æE+1 quorum: IÏLCWXã1þTâè.RLCWXã+çO1

reply_time  `qç<+ç®_`4C]WXã~R+ÑL%5»v¢£+*¿ç®

`pg_stat_replication`£¤UQR+rLç®zq+WAL1.·ØA.VWÆëYà*¿ãÜsI%t¬­
+ç®+éR1^_ú?WXã18¡ª%ÏæELCII7ç®ÄAÃÖ%ãæEFñÄ8¬qêÛPN
#XOqêÜ+Fñeh1ä(%ÏFELCI`replay_lag`�#Ñz+èXQòäí´X3+ehç®+
zÙå1^_LCWXãg}}êçüw*¿WXãVWÐaWALÚVIK¤ç®¦L`¦sAÑz/R+
rLç®IþÀLóísAªNULL1

ä(À"vÜí¾V/RrLç®1>KÈ8üEXOíOQM2*Gª«í£I^_ùÉÐaIqTIª
«ùÜLárLsAªNULL1

 ·

QR+rLç®VÌGàþ;+Æë6uâLC+axÃÍOçü*¿WXã+É/1K|+WAL1
&òq®IIq%ãgÖLsAdÙ+ç®IÁ#þ*¿ãQªà¡çísAïæ+å1Á8#þL
CWXã}êçüçI`pg_stat_replication`sA+#.·ØA.àÆëÑzQR+WAL÷¡¬­+
ç®vï#%7]ùXOÉq+B1IãTzÇªzq+.èX/RæEFñ,èXX3Meh+A
+%²1ªwæç]ùÉq%ãïæ+rLá¢qê+vwIK%H}êÆë}+à¡gÖüIlag�
íK%&£c¤+ç®L»vòNULL1oÖgÖÔâOQLIãóòÄAª(ì./ØBPN`¦s
AÑz+gÜå1

pg_stat_wal_receiver

`pg_stat_wal_receiver`èXÞÑB%TIùsAw4 WAL
µ~ã¬aµ+WXãòR+a?âµ~ã+Ö±¢£1

Ä15. pg_stat_wal_receiver  £¤

�d¢ç}

pid  `integer`WALµ~ãð?+ð?ID

status  `text`WALµ~ð?+ÚV¥'

receive_start_lsn  `pg_lsn`WALµ~ãUVç\]+í%H.;p[÷¡

receive_start_tli  `integer`WALµ~ãUVç\]+í%Hç®è.9

written_lsn
`pg_lsn`g}µ~V.·©<+ÑL%HÉ.àp[÷¡IÁÐaA·1IïO](./}~Mëí1

flushed_lsn
`pg_lsn`g}µ~VA·R©<+ÑL%HÉ.àp[÷¡Iâ9&+U3å#UVWALµ~ãç\]+
í%Hp[÷¡

received_tli
`integer`µ~VA·R©<+ÑL%HÉ.àp[÷¡+ç®è.9Iâ9&+U3åªUVWALµ~ã
ç\]+í%Hp[÷¡+ç®è.9

last_msg_send_time `timestamp with time zone`47.WAL*¿ã~R+ÑL%5¢£+*¿ç®
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last_msg_receipt_time  `timestamp with time zone`47.WAL*¿ã~R+ÑL%5¢£+µ~ç®

latest_end_lsn  `pg_lsn`Ò7.WAL*¿ãQR+ÑL+É.àp[÷¡

latest_end_time  `timestamp with time zone`Ò7.WAL*¿ÊQR+ÑL%e.;p[÷¡+ç®

slot_name `text`IHWALµ~ã\]+vÜI+¤¥

sender_host text`ÉrWAL³Ú×Û³±ZIvorySQL]ÜZÝÞ_
ÉIJHÝÞß"IPkà2ôáâãäå2!­Û³HËæUnixÏ³ÐµÄZ_(äåZçèIJéö2ê
BÂëHJ /`2.+xäÂ`1)

sender_port  `integer`IHWALµ~ãaµ+IvorySQL Ø+2ë)1

conninfo  `text`IHWALµ~ã\]+aµ9¨LIäèêyz+9&ðTwá{'"1

pg_stat_subscription

Ö%HÿÀ+ÕïúNwK`pg_stat_subscription`£¤Ua%TÛ^_ïúNÐa]TëPIDª«ÜI'"
1ÿÀÄ+U3./ÄÅõú+ïúN+íahÔ+T1

Ä16. pg_stat_subscription  £¤

�d¢ç}

subid  `oid`ÿÀ+OID

subname `name`ÿÀ+¤¥

pid  `integer`ÿÀïúNð?+ð?ID

relid  `oid`ïúãMKæE+?g+OID;Null](ÕÔ]ïúã

received_lsn  `pg_lsn`µ~R+ÑL%HÉ.àp[÷¡Iâ9&+U3åª0

last_msg_send_time `timestamp with time zone`4WAL*¿ã~R+ÑL%5¢£+*¿ç®

last_msg_receipt_time  `timestamp with time zone`4WAL*¿ã~R+ÑL%5¢£+µ~ç®

latest_end_lsn  `pg_lsn`ÒWAL*¿ãQR+ÑLÉ.àp[÷¡

latest_end_time  `timestamp with time zone`ÒWAL*¿ãQR+ÑL%eÉ.àp[÷¡+ç®

pg_stat_ssl

`pg_stat_ssl`£¤LªÖ%HL2PN WAL *¿ð?ÑB%TI]êsAIHaµü+ SSL \]óò1
XYáùÇ`pg_stat_activity`PN`pg_stat_replication`ìí`pid`�aµêòR{xa?âaµ+½¾1

Ä17. pg_stat_ssl  £¤

pid  `integer`L2PWAL*¿ãð?ID

ssl  `boolean`^_KSaµü\]SSLIëª|

version  `text`\]SSL+lmI^_SaµüÐa\]SSLëªNULL

cipher  `text`MK\]+SSLè8+¤¥I^_SaµüÐa\]SSLëªNULL

bits  `integer`\]+QèçzU+÷.I^_SaµüÐa\]SSLëªNULL

compression `boolean`^_\]SSL}~ëª|I`ëª�I^_Saµ¥\]SSLëªNULL

client_dn  text`éìßí(DN2Distinguished
Name)ÐîÈ´VZ-.½ïð2!­ñ£RT-.½ïðôNòÛ³Æñ£´VSSL2ÑBNULL_
!­DNÐîó¿`NAMEDATALEN (¯BÍdUª64H9¨)Iëâ9&L1,é1

client_serial
`numeric`Üù2©Ä+K�)I^_ÐaFÆÜù2©ÄPKSaµüÐa\]SSLIëªNULL1
©ÄK�),©ÄÅ*N+"c$%¯r%H©Ä(*ÌÅ*N²³2Æ]K�))1

issuer_dn  `text`Üù2©ÄÅ*N+<8¤¥(DNIDistinguished
Name)I^_ÐaFÆÜù2©ÄPKSaµüÐa\]SSLIëªNULL1â9&_`client_dn`%q1,
é1

25



pg_stat_gssapi

`pg_stat_gssapi`£¤LÑBÖ%HL2%HTIsAâaµü+GSSAPI\]óò1
ùXYQ·R`pg_stat_activity`P`pg_stat_replication`ü+`pid`�IST{x?(aµ+Ç½¢£1

Ä18. pg_stat_gssapi  £¤

�d¢ç}

pid  `integer`L2ð?ID

gss_authenticated  `boolean`^_Saµ\]wGSSAPIÐÖê©IëªTrue

principal  text`V¿ôïòÛ³ZÝõ2!­ö´VGSSAPIzòÛ³µÄ÷øôï2ÑBNULL_
!­Ýõó¬ùæ`NAMEDATALEN (¯BÍdUª64H9¨)Iëâ9&1,é1

encrypted  `boolean`^_KSaµü\]wGSSAPIQèIëª|

pg_stat_archiver

`pg_stat_archiver`£¤¬#a%TI#UÑB?(úû+#ið?+./1

Ä19. pg_stat_archiver  £¤

�d¢ç}

archived_count  `bigint`gòN#i+WALhE.

last_archived_wal  `text`ÑL%HòN#i+WALhE+¤¥

last_archived_time  `timestamp with time zone`ÑL%eòN#iõú+ç®

failed_count  `bigint`ò6WALhEêiìÉe.

last_failed_wal  `text`ÑL%eìÉ+#iõú+WALhE+¤¥

last_failed_time  `timestamp with time zone`üe#iõúìÉ+ç®

stats_reset  `timestamp with time zone`I7Ö±./ÑL%eÆ¡+ç®

pg_stat_bgwriter

`pg_stat_bgwriter`£¤3�Þa%TI#UÑBúû+êÑ./1

Ä20. pg_stat_bgwriter  £¤

�d¢ç}

checkpoints_timed  `bigint`gôT+Éèëíö.

checkpoints_req  `bigint`:(gôT+ëíö.

checkpoint_write_time  `double
precision`ëíö'"ULhE.·©<+ô:¬­[+¬ç®IYÑÒªø÷

checkpoint_sync_time  `double
precision`ëíö'"ULhEæER©<+ô:¬­[+¬ç®IYÑÒªø÷

buffers_checkpoint  `bigint`ëíöq®.·+ôë<.

buffers_clean  `bigint`LÏ.·ã.·+ôë<.

maxwritten_clean  `bigint`LÏ.·ãêª.·Öxôë<vmîÄ"ðç+e.

buffers_backend  `bigint`L2ëµ.·+ôë<.

buffers_backend_fsync
`bigint`L2í¢ôT¾f+`fsync`t]+e.(ìnLÏ.·ã'"I7Iâ\L2ôT¾f+.·)

buffers_alloc  `bigint`:8+ôë<.

stats_reset  `timestamp with time zone`I7Ö±./ÑL%eÆ¡+ç®

26



pg_stat_database

`pg_stat_database`£¤LÑB%T](úûU+ÖH./0IQ%T](89ä"IsA./0°±+Ö
±¢£1

Ä21. pg_stat_database £¤

�d¢ç}

datid  `oid`â./0+OIDIã(89?g+ä"ª0

datname name`Ér34óZßí2ôáúûz|B`NULL 1

numbackends integer`ÒQÛ³±ò34óZ¼½32z¿úûz|ÑB`NULL 1
I#â£¤U$%ñ»âGþ;¥'+å+�;¬a#ï�ñ»¾üeÆ¡YêÜá+å1

xact_commit `bigint`S./0UgFñ+èX.

xact_rollback  `bigint`â./0Ug»à+èX.

blks_read  `bigint`Kâ./0U¸T+©<1.

blks_hit
`bigint`Kô#U*º©<1+e.IêS¸Tï#íß+(IÞÑ×KIvorySQLô#UIvï#KõúgÖ
+hEgÖô#U)

tup_returned  `bigint`IH./0Uí´ñ»+T.

tup_fetched  `bigint`IH./0Uí´ST+T.

tup_inserted  `bigint`í´Kâ./0Uü·+T.

tup_updated `bigint`IH./0Uí´{|+T.

tup_deleted  `bigint`IH./0U1í´[*+T.

conflicts  `bigint`Ã(ÇS./0U+övëìvTí+í´.1(ëìÞ*&KC]WXãü)

temp_files
`bigint`IH./0Uí´Dd+½çhE+.R1¬a½çhEwL1±.Ivïâà½çhEª°k1
Dd(Ø^IJKPR�)IÅïlälog_temp_files-¡1

temp_bytes
`bigint`IH./0U+í´.·½çhE+./¬R1¬a½çhEwL1±.Ivïlä½çhEª°
k1DdIÅïlälog_temp_files-¡1

deadlocks `bigint`KS./0Uë/R+îå.

checksum_failures
`bigint`KS./0(P89ä")Uë/R+./==ê8ìÉ.I^_ÐaU]./=ê8ëªNULL1

checksum_last_failure  `timestamp with time
zone`KS./0(P89ä")Uë/RÑL%H./==ê8ìÉ+ç®I^_ÐaU]./=ê8ëªN
ULL1

blk_read_time  `double
precision`KIH./0UìíL2¸T./hE1¬­[+ç®IYÑÒªø÷(^_U]wtrack_io_timi
ngI`ëªB)

blk_write_time  `double
precision`KIH./0UìíL2../hE1¬­[+ç®IYÑÒªø÷(^_U]wtrack_io_timing
I`ëªB)

stats_reset  `timestamp with time zone`I7Ö±./ÑL%eÆ¡+ç®

pg_stat_database_conflicts

`pg_stat_database_conflicts`£¤ªÖ%H./0ÑB%TI
]êsA./0°±¦Ã(ÇLCWXãü+öví?ëìv1Tí+í´+Ö±¢£1
IH£¤LÞÑBLCWXãü+¢£Iêªëìíï*&KÕWXãü1

Ä22. pg_stat_database_conflicts  £¤
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datid  `oid`./0+OID

datname `name`./0+¤¥

confl_tablespace  `bigint`IH./0UÃ([*Ä«®vTí+í´+.R

confl_lock  `bigint`S./0UÃ(åè¼çv1Tí+í´.

confl_snapshot  `bigint`S./0UÃ(b5àvTí+í´.

confl_bufferpin  `bigint`S./0UÃ(ãèôë<v1Tí+í´.

confl_deadlock  `bigint`S./0UÃ(îåv1Tí+í´.

pg_stat_all_tables

`pg_stat_all_tables`£¤Lªþ;./0U+Ö%HÄÛÑ× TOAST
ÄÜÑB%TIâTsAÇäâÄ+ÅyØ?+Ö±¢£1
`pg_stat_user_tables`,`pg_stat_sys_tables`£¤ÑBØæ+¢£IÁ#1íåò:8ÞsA]ù,gÖ
Ä1

Ä23. pg_stat_all_tables  £¤

�d¢ç}

relid  `oid`Ä+OID

schemaname `name`âÄ¬K+áà+¤¥

relname `name`IHÄ+¤¥

seq_scan `bigint`KSÄüUV+bKðç.

seq_tup_read `bigint`a¦ðçST+ çT.

idx_scan `bigint`äIHÄ*!+)¨ðç.

idx_tup_fetch  `bigint`)¨ðçST+ çT.

n_tup_ins  `bigint`ü·+T.

n_tup_upd `bigint`{|+T.(Ñ×HOT{|+T)

n_tup_del  `bigint`[*+T.

n_tup_hot_upd `bigint`HOT{|+T.(âIïßAø²+)¨{|)

n_live_tup  `bigint`Ú+T+å±.R

n_dead_tup `bigint`çîT+å±.R

n_mod_since_analyze `bigint`¾üe:óSÄYêup+T+å±.R

n_ins_since_vacuum `bigint`¾üeÄ«SÄYêü·+T+å±.R

last_vacuum timestamp with time zone`ü¼Gýþÿ!{Ér"(5#$`VACUUM FULL )

last_autovacuum `timestamp with time zone`IHÄÑL%e1¾VÄ"µéð?Ä"+ç®

last_analyze  `timestamp with time zone`ü%eéV:óIHÄ

last_autoanalyze  `timestamp with time zone`¾VÄ"µéð?ÑL%e:óIHÄ

vacuum_count `bigint`IHÄ1éVÄ"+e.(`VACUUM FULL`ï±.)

autovacuum_count `bigint`IHÄ1autovacuumµéð?Ä"+e.

analyze_count `bigint`éV:óIHÄ+e.

autoanalyze_count  `bigint`IHÄ1autovacuumµéð?:ó+e.

pg_stat_all_indexes

`pg_stat_all_indexes`£¤Lªþ;./0U+ÖH)¨ÑB%TIâTsA?(äâ)¨Åy+Ö±¢£
1`pg_stat_user_indexes`,`pg_stat_sys_indexes`£¤ÑBØæ+¢£IÁ#1íåòÞ:8sA]ù,
gÖ)¨1
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Ä24. pg_stat_all_indexes  £¤

�d¢ç}

relid  `oid`ä(S)¨+Ä+OID

indexrelid  `oid`IH)¨+OID

schemaname `name`IH)¨¬K+áà¤¥

relname `name`IH)¨+Ä+¤¥

indexrelname `name`IH)¨+¤¥

idx_scan `bigint`KIH)¨ü2U+)¨ðç+.R

idx_tup_read  `bigint`ðçS)¨ñ»+)¨@.

idx_tup_fetch  `bigint`\]S)¨ðT|ø)¨ðçST+ÚVÄT.

)¨XY1|ø)¨ðçØÒ÷¤Ó)¨ðçYàÌóã\]1K%e÷¤ðçUIxH)¨+ûGXY1
ìí AND P OR
âë"cIêSþ\]%e÷¤ðççèYLTò+HéWTÇÁè+)¨?f!ê1êSI%e÷¤ðç
íÜQù\]+)¨+`pg_stat_all_indexes`. idx_tup_read`í32%9B&r"wx`pg_stat_all_tables .
idx_tup_fetch`í32'HÂ5()`pg_stat_all_indexes .idx_tup_fetch 1^_¬FÆ+nRåïKÌó
ãÖ±¢£ò6+°±õ¦IÌóãÅíÅy)¨êëíIêªÌóãÖ±¢£XOg}Òï|êÓw1

 ·

â\ï]÷¤ðçI`idx_tup_read`,`idx_tup_fetch`±.ÅXOïæIêª`idx_tup_read`Ö±4
â)¨Tò+)¨@v`idx_tup_fetch`Ö±4ÄTò+ÚÕ+T1^_\]â)¨TòwbcîïT
P+¥Fñ+TIPN^_ìí%eÞ])¨ðç+Êà´ZwbcWSTILNLc¹1

pg_statio_all_tables

`pg_statio_all_tables`£¤Lªþ;./0U+ÖHÄÛÑ× TOAST
ÄÜÑB%TIâTsAéèÄüa? I/O
+Ö±¢£1`pg_statio_user_tables`,`pg_statio_sys_tables`£¤ÑBØæ+¢£IÁ#1íåò:8Þ
sA]ùÄ,gÖÄ1

Ä25. pg_statio_all_tables  £¤

�d¢ç}

relid  `oid`Ä+OID

schemaname `name`âÄ¬K+áà¤

relname `name`IHÄ+¤¥

heap_blks_read `bigint`4âÄU¸T+©<1+.R

heap_blks_hit  `bigint`âÄU+ôë<OU.

idx_blks_read  `bigint`4IHÄü¬a)¨¸T+©<1.

idx_blks_hit  `bigint`IHÄü¬a)¨U+ôë<OU.

toast_blks_read  `bigint`4IHÄ+TOASTÄU¸T+©<1+.R(^_a+ã)

toast_blks_hit  `bigint`IHÄ+TOASTÄU+ôë<OU.(^_a+ã)

tidx_blks_read  `bigint`4IHÄ+TOASTÄ)¨U¸T+©<1+.R(^_a+ã)

tidx_blks_hit  `bigint`IHÄ+TOASTÄ)¨U+ôë<OU.(^_a+ã)

pg_statio_all_indexes

`pg_statio_all_indexes`£¤Lªþ;./0U+ÖH)¨ÑB%TIâTsAéè)¨üa? I/O
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+Ö±¢£1
`pg_statio_user_indexes`,`pg_statio_sys_indexes`£¤ÑBØæ+¢£IÁ#1íåò:8ÞsA]ù
)¨,gÖ)¨1

Ä26. pg_statio_all_indexes  £¤

�d¢ç}

relid  `oid`äIH)¨+Ä+OID

indexrelid  `oid`IH)¨+OID

schemaname `name`)¨¬K+áà¤¥

relname `name`S)¨+Ä+¤¥

indexrelname `name`IH)¨+¤¥

idx_blks_read  `bigint`4S)¨U¸T+©<1+.R

idx_blks_hit  `bigint`S)¨U+ôë<OU.

pg_statio_all_sequences

`pg_statio_all_sequences`£¤Lªþ;./0U+ÖHK�ÑB%TIâTsAKéèK�üa? I/O
+Ö±¢£1

Ä27. pg_statio_all_sequences  £¤

�d¢ç}

relid  `oid`K�+OID

schemaname `name`SK�¬K+áà+¤¥

relname `name`SK�+¤¥

blks_read  `bigint`4IHK�U¸T+©<1+.R

blks_hit  `bigint`KSK�U+ôë<OU.

pg_stat_user_functions

`pg_stat_user_functions`£¤LªÖ%H1ç«+é.ÑB%TIâTsAa?âé.ôT+Ö±¢£1
track_functions¿.ÖÜRÊ±7é.1ª«1

Ä28. pg_stat_user_functions  £¤

�d¢ç}

funcid  `oid`é.+OID

schemaname `name`IHé.¬K+áà+¤¥

funcname `name`IHé.+¤¥

calls  `bigint`IHé.g}1t]+e.

total_time  `double precision`KIHé.Yàù¬t]+#ïé.U­[+¬ç®IYÑÒ±

self_time  `double precision`KIHé.mÐ­[+¬ç®IïÑ×1ùt]+#ïé.IYÑÒ±

pg_stat_slru

IvorySQLìí*SLRU*(simple least-recently-usedI|ø+Ñz-Ñ)-\])ô#Åyù7©<ü+¢£1
`pg_stat_slru`£¤LªÖH1ª«+SLRUô#ÑB%TIsA?(Åyô#=>+Ö±¢£1

Ä29. pg_stat_slru  £¤
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�d¢ç}

name `text`SLRU+¤¥

blks_zeroed  `bigint`U3óq®1¡B+1.

blks_hit
`bigint`g}KSLRUU+©<11*º+e.IêSïßA¸T(IÞÑ×SLRUU+OUIvï#õúgÖ
+hEgÖô#)

blks_read  `bigint`ªIHSLRU¸T+©<1.

blks_written  `bigint`ªIHSLRU.·+©<1.

blks_exists  `bigint`ªIHSLRUëí#`#K+1.

flushes  `bigint`SSLRU+ë./A|.

truncates  `bigint`IHSLRU+,é.

stats_reset  `timestamp with time zone`I7Ö±./ÑL%eÆ¡+ç®

Statistics Functions

#ïí\Ö±¢£+Êz#ëµ\]í´II7í´\]ü}¯B£¤]R+ÊËÖ±¢£Åyé.1
^AwÈ^é.¤Ý½¾IX¿l¯B£¤+èâÛØ^IKpsqlUáXY*G`\d+ pg_stat_activity`Ü1
øäÖ%H./0Ö±¢£+Åyé.á%H./0 OID
úª¿.ê¯rAQR±H./01vøäÖHÄ,ÖH)¨+é.A(ÄP)¨ OID1
øäÖHé.Ö±¢£+é.]%Hé.
OID1 ·ÞaKþ;./0U+ÄØ)¨,é.ÍO1I7é.\R1

{xÖ±úc+é.�K Ä 30 U1

Ä30.Additional Statistics Functions

é.ç}

pg_backend_pid () í `integer`ñ»UQRþ;íã+WXãð?+ð?ID1

pg_stat_get_activity  ( integer  ) í setof
record`´V*+Zµ\ID,-£.¼½01Z/ã2!­*+y`NULL Iëñ»gÖUÖHÚVL2+%5
ò61 ñ»+9&#`pg_stat_activity`£¤U9&+yú1

pg_stat_get_snapshot_timestamp () í `timestamp with time zone`ñ»þ;Ö±5à+ç®_1

pg_stat_clear_snapshot  () í `void`ßàþ;+Ö±5à1

pg_stat_reset  () í
`void`Lþ;./0+¬aÖ±±.ãÆ¡ªB1b»óò5âé.úÓ(¼Ä]ùIÁ##ï]ùXY
1ìFEXECUTEê]TSé.1

pg_stat_reset_shared  ( text  ) í `void`î/¿.+ïæIL%7úû°±+Ö±±.ãÆ¡ªB1
¿.XY#`bgwriter`êÆ¡`pg_stat_bgwriter`£¤UsA+¬a±.ãI
PN`archiver`êÆ¡`pg_stat_archiver`£¤UsA+¬a±.ã1b»óò5âé.úÓ(¼Ä]ùI
Á##ï]ùXY1ìFEXECUTEê]TSé.1

pg_stat_reset_single_table_counters  ( oid  ) í
`void`Lþ;./0UøHÄP)¨+Ö±¢£Æ¡ªB1b»óò5âé.úÓ(¼Ä]ùIÁ##ï
]ùXY1ìFEXECUTEê]TSé.1

pg_stat_reset_single_function_counters  ( oid  ) í
`void`Lþ;./0UøHé.+Ö±¢£Æ¡ªB1b»óò5âé.úÓ(¼Ä]ùIÁ##ï]ù
XY1ìFEXECUTEê]TSé.1

pg_stat_reset_slru  ( text  ) í void`®YrSLRU0Eô12·3£SLRUZ&í014ÇB5_
!­673BNULL2Ñ3£SLRU0EZ`pg_stat_slru`8l·9:Zí3×®;4Ç_
73IJH`CommitTs Ø MultiXactMemberØ MultiXactOffset Ø Notify Ø Serial Ø SubtransØ
P`Xact`U+%HIYöÞÆ¡â5A+±.ã1
^_¿.#`other`(P ÔüIbcðzr8+¤¥)I{k¬a#ïSLRUô#+±.ãI^-.èâ+ô
#IL1Æ¡1b»óò5âé.úÓ(¼Ä]ùIÁ##ï]ùXY1ìFEXECUTEê]TSé.1
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`pg_stat_get_activity`#`pg_stat_activity`£¤+ÊËé.I
ùñ»%HTúcI#UÑBa?ÖHL2ð?¬aX]+¢£1açÞSòâ¢£+%HyúXOí{Ê
ö1 K{7óòUIXY\]%"{ï+øäÖHL2+Ö±Åyé.II7sAK Ä 31U1
I7Åyé.\]%HL2 ID )I°±4 1 Rþ;ÚVL2.A1
é.`pg_stat_get_backend_idset`FÆw%ãÊö+ÊzªÖHÚVL2­&%Têt]I7é.1
Ø^IAsAPIDYà¬aL2þ;+í´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;

Ä31.Per-Backend Statistics Functions

é.ç}

pg_stat_get_backend_idset  () í `setof integer`ñ»þ;ÚVL2ID)+úc(41RÚVL2.)1

pg_stat_get_backend_activity  ( integer  ) í `text`ñ»SL2Ñzí´+hm1

pg_stat_get_backend_activity_start  ( integer  ) í `timestamp with time
zone`ñ»L2Ñz%eí´23+ç®1

pg_stat_get_backend_client_addr  ( integer  ) í `inet`ñ»aµRSL2+Üù2+IP2%1

pg_stat_get_backend_client_port  ( integer  ) í `integer`ñ»Üù2](ì¢+TCP2ë)1

pg_stat_get_backend_dbid ( integer  ) í `oid`ñ»SL2aµ+./0+OID1

pg_stat_get_backend_pid ( integer  ) í `integer`ñ»SL2ð?ID1

pg_stat_get_backend_start  ( integer  ) í `timestamp with time zone`ñ»âð?23+ç®1

pg_stat_get_backend_userid  ( integer  ) í `oid`ñ»$6RSL2+]ù+OID1

pg_stat_get_backend_wait_event_type  ( integer  ) í
`text`^_L2þ;MKÝäIñ»ÝäèEd¢¤¥I`ëñ»NULL1

pg_stat_get_backend_wait_event  ( integer  ) í
`text`^_L2þ;MKÝäIëñ»ÝäèE¤¥I`ëªNULL1

pg_stat_get_backend_xact_start  ( integer  ) í `timestamp with time
zone`ñ»L2þ;èX23+ç®1

í\å

oÖ./0ÚV+¡Ô%Ha]+ïÆ#`pg_locks`gÖÄ1Iqó&¨./0!"Fí\Kå!"ãJ>
¥ÈÉ+å+¢£1Ø^IIHNOXY1](r

¥ í\þ;¬a¥ÈÉ+åØK%HÁè./0U+?gü¬a+åØK%HÁè?gü¬a+åIPN
Ã%HÁèIvorySQLíã®a+¬a+å1

¥ ùéþ;./0UqaÑx¥ìFå+?gÛùñXO#./0Üù2+ÊË7Ü1

¥ ùéåÊË³./0¬éMOqê+ÎÏIYàåÊËuÕ~H./0SR+Qó°±1

Progress Reporting

IvorySQLÆaKOPôTí?UQRù7OPðé+O³1
A;I­®ðéQR+OPÞa`ANALYZE`, CLUSTER,CREATE INDEX, VACUUM, , BASE_BACKUPØ^
pg_basebackup*G+ðT'~CÖ+vÜOP1¥êXO+í-.1

ANALYZE Progress Reporting

Öþ`ANALYZE`]TçI`pg_stat_progress_analyze`£¤LÑBþ;]TâOP+ÖHL2+%T1
5>+Äç}wLAQR+¢£IVFÆw?(^cÈ¡ùÉ+¢£1
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Ä32. pg_stat_progress_analyze  £¤

�d¢ç}

pid  `integer`L2+ð?ID1

datid  `oid`L2aµR+./0+OID1

datname `name`L2aµR+./0+¤¥1

relid  `oid`1:ó+Ä+OID1

phase `text`þ;'"M&1¿3 Ä 33 1

sample_blks_total  `bigint`L1óq+W1+¬.1

sample_blks_scanned `bigint`ðç+W1.R1

ext_stats_total  `bigint`-.Ö±¢£+.R1

ext_stats_computed `bigint`g}±ç+-.Ö±+.R. S±.ãúK `computing extended
statistics`M&Üð1

child_tables_total  `bigint`yÄ+.R1

child_tables_done  `bigint`ðç+yÄ.1S±.ãÞaK`acquiring inherited sample
rows`M&ÍíÜð1

current_child_table_relid  `oid`þ;MKðç+yÄ+OID1S9&úK`acquiring inherited sample
rows`çaî1

Ä33.ANALYZE phases

M& ç}

initializing OPMKBC23ðçW1IHM&É±íÌn¤ò
1

acquiring sample rows âOPþ;MKðç`relid`³G+ÄYSòAØT1

acquiring inherited sample rows âOPþ;MKðçyÄYSòAØT1�`child_ta
bles_total`, child_tables_done ,
,`current_child_table_relid`ÑBSM&+ðé¢
£1

computing statistics âOP4Äðçq®Sò+qØT±çÖ±¢£1

computing extended statistics âOP4Äðçq®Sò+qØT±ç-.Ö±¢£
1

finalizing analyze âOPK{|`pg_class`1þSM&}òçI ANALYZ
E LüX1

 ·

þK:<Äü]T`ANALYZE`çIù+¬a:<Åí1ôê:óI^KANALYZEUöFRí1
KIãóò5IdùQRõÄ+`ANALYZE`ðéI~úù+`ÄÖ±¢£IÀL#ÖH:<+(`ÄÖ
±¢£)1

CREATE INDEX Progress Reporting

Öþ]T`CREATE
INDEX`P`REINDEX`çI`pg_stat_progress_create_index`£¤LÑBþ;MKDd)¨+ÖHL2+%T
1 5>+Äç}wLAQR+¢£IVFÆw?(^cÈ¡ù+¢£1

Ä34. pg_stat_progress_create_index  £¤

�d¢ç}
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pid  `integer`L2+ð?ID1

datid  `oid`L2aµR+./0+OID1

datname `name`L2aµR+./0+¤¥1

relid  `oid`MKDd)¨+Ä+OID1

index_relid  `oid`MKDdPÆd)¨+OID1KÌV* `CREATE INDEX`+ççISª 01

command text`N�ÄZ<=: `CREATE INDEX ,CREATE INDEX CONCURRENTLY, REINDEX, P REINDEX
CONCURRENTLY.

phase `text`)¨Dd+þ;'"M&1 ¿3 Ä 35 1

lockers_total  `bigint`KÇ]+óò5IßAÝä+$Àú¬.

lockers_done `bigint`g}Ýä+$Àú.R1

current_locker_pid  `bigint`A;MKÝä+$Àú+ð?ID1

blocks_total  `bigint`mM&A'"+<1¬.1

blocks_done `bigint`þ;M&g}'"+<1.R1

tuples_total  `bigint`þ;M&A'"+T"¬.1

tuples_done `bigint`Kþ;M&g}'"+T".R1

partitions_total  `bigint`K:<ÄüDd)¨çIâ�1-¡ªAK#üDd)¨+:<¬.1

partitions_done  `bigint`þK:<ÄüDd)¨çIâ�1-¡ªK#ü}ò)¨+:<.1

Ä35.CREATE INDEX +M&

M& ç}

>?@ `CREATE INDEX`P`REINDEX`MKBCDd)¨1
IHM&É±íÌn¤ò1

AñQ/BCD× CREATE INDEX CONCURRENTLY`ô`REINDEX
CONCURRENTLY`EN/B£I6F±"ZDGZ¶(
HI_
Ò5N%ªJKL2ÉrMîN;Oæ_`lockers_t
otal Ø lockers_done , current_locker_pid
�ÑBwIHM&+ðé¢£1

PñQR )¨#ÃÅyÊzô]@8d¸+1
KI%M&I­®ðéQR+ÅyÊzC.¾f+ð
é./IyM&KI%ùUÄA1
ìnóò5I blocks_total`ê`blocks_done`®#S
µ¬342ÃI6#S`tuples_total`ê`tuples_do
ne1

NôïQ/BCD× CREATE INDEX CONCURRENTLY`ô`REINDEX
CONCURRENTLY`EN/B£I6DT"Z¶(HID
GZ¶(_Ò5N%ªJKL2ÉrMîN;Oæ_
`lockers_total Ø lockers_done ,
current_locker_pid  �ÑBwIHM&+ðé¢£1

QRôïÔUVQR CREATE INDEX
CONCURRENTLY`ENUVQR2WQefôïZlX
Y_!­5HN%ªJKS2ÉrMîN;Oæ_¹
`blocks_total Û-¡ª)¨+¬¸¹Ü,
`blocks_done`ÑBwIHM&+ðé¢£1

*3ôïÔZ[XY `CREATE INDEX
CONCURRENTLY`MKä)¨ðçM&+ûGðTJ
K1
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QRôïÔUV" `CREATE INDEX
CONCURRENTLY`MKðçÄIYê©;äHM&~
ú+)¨¤T1þïKV*áàçIIHM&1ûí
1`blocks_total`�Û-¡ªÄ+¬¸¹Ü,`blocks
_done`�ÑBIHM&+ðé¢£1

/B\] CREATE INDEX CONCURRENTLY`ô`REINDEX
CONCURRENTLY`EN/BI6F±"Z¶(^_`]
_ Ò5¾¿%ªJKL2ÉrMîN;Oæ_
`lockers_total Ø lockers_done ,
current_locker_pid  �ÑBwIHM&+ðé¢£1

a/ deadbQ/Breaders REINDEX
CONCURRENTLY`/B"Æ£CGZ¶(HI¼2c®
\QRa/BdQR_Ò5N%ªJKL2ÉrMî
;Oæ_`lockers_total Ø lockers_done ,
current_locker_pid  �ÑBwIHM&+ðé¢£1

N droppingbQ/Breaders REINDEX
CONCURRENTLY`/B"Æ£CGZ¶(HI¼2c7
e\QR_Ò5N%ªJKL2ÉrMî;Oæ_¹
`lockers_total Ø lockers_done ,
`current_locker_pid`ÑBwIHM&+ðé¢£1

VACUUMðéQR

ÞA`VACUUM`MK]TIÖ%Hþ;MKÄ"+L2ÛÑ×autovacuumïúNð?ÜK`pg_stat_progres
s_vacuum`£¤Uwía%T15>+Äç}wL1QR+¢£VWFÆw^cÈ¡ùÉ+¢£1`VACUU
M FULL`OP+ðé#ìí`pg_stat_progress_cluster`QR+Iêª`VACUUM
FULL`,`CLUSTER`w#Æ.ÄIv¹ì+`VACUUM`Þ#¶2upÄ1

Ä36. pg_stat_progress_vacuum £¤

�d¢ç}

pid  `integer`L2+ð?ID1

datid  `oid`IHL2aµ+./0+OID1

datname `name`IHL2aµ+./0+¤¥1

relid  `oid`1vacuum+Ä+OID1

phase `text`vacuum+þ;'"M&1

heap_blks_total
`bigint`âÄUW1+¬.1IH.9Kðç23çQRIõLÜQ+1LïíÛVWïßAÜ1IH`VAC
UUM`Åy1

heap_blks_scanned bigint`;UVZfg3h_i¿visibility
map;VÇj@UV2Gkg®;OæÖ5lmÉ2
;OæZgN;#$NÉrë3·2êòÒ!{HILÉr3Ðün®N/¿`heap_blks_total 1
úþ'(`ðçW`M&çIH±.ãÍí;ð1

heap_blks_vacuumed
`bigint`1Ä"+W1.R1*ÌÄÐa)¨IIH±.ãúK'(`Ä"W`M&çÍí;ð1
ïÑBîïT"+1í1ûíIêSIH±.ãXOaçíÒ;ûÛ%H£c¸+ÜR1

index_vacuum_count `bigint`g}ò+)¨Ä"$q.1

max_dead_tuples
`bigint`KßAôT%H)¨Ä"$qõ;ÇÉXY#$+îïT".ITÉ(maintenance_work_mem
1

num_dead_tuples `bigint`4ü%H)¨Ä"$qYê~ú+îïT".1

Ä37.VACUUM+M&
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M& ç}

>?@ `VACUUM`MKBC23ðçW1IHM&Ôâñ|
¤1

UVf `VACUUM`MKðçW1^_ßAIùLíäÖH=
>ðTudYàü ~"IVWXOíôT¡üVú
1`heap_blks_scanned`�XY]êoÖðç+ðé
1

!{QR `VACUUM`þ;MKÄ")¨1^_%HÄÙa)¨
I{kÖeÄ"çIHM&íKWðç}òLÅ)*
&%e1^_maintenance_work_memï§Y#ë
(R+îïT"IëÖeÄ"çíxeÄ")¨1

!{f VACUUM`ÒQEN!{f_!{fÈUVf5HØG
rop2!{fªqN&Gý!{QRZ]Üb¼_
!­`heap_blks_scanned`r¿`heap_blks_total I
gÖLKIHM&}òõL»¢ðçW�`ëIgÖ
LKIHM&}òL23Ä")¨1

!sQR `VACUUM`þ;MKÄ*)¨1IHM&*&KW1
}êðçVWäW,)¨+¬aÄ"wg}}òYL
1

tuf `VACUUM`MK,éWIYöá?gÖô+«=>ñ
+³õúgÖ1IHM&*&KÄ*})¨õL1

vÄü¼Z!s `VACUUM`KôTÑ�+Ä*1KIHM&UI`VA
CUUM`LÄ"«à«®GHØ{|`pg_class`U+
Ö±¢£VWLÖ±¢£QR³Ö±~úã1þIH
M&}òçI`VACUUM`ÅóüXw1

CLUSTERðéQR

Öþ`CLUSTER`P`VACUUM
FULL`]TçI`pg_stat_progress_cluster`£¤LÑBþ;MK]T+Ö%HLÏ+ò615>+Ä¬ç}
wL1QR+¢£IVFÆw?(^cÈ¡I7¢£+¢£1

Ä38. pg_stat_progress_cluster  £¤

�d¢ç}

pid  `integer`LÏ+ð?ID1

datid  `oid`âL2aµ+./0+OID1

datname `name`ÇSL2aµ+./0+¤¥1

relid  `oid`1úû+Ä+OID1

command text`EN�ÄZ<=_`CLUSTER`ô`VACUUM FULL 1

phase `text`þ;'"M&1

cluster_index_relid  `oid`^_MK\])¨äÄðTðçIIó#MK\]+)¨+OID�`ëª01

heap_tuples_scanned bigint`UVZfXY3_ Érí3×w£NMîB`seq scanning heap ,index
scanning heap P `writing new heap`çÍíÜð1

heap_tuples_written  bigint`DTZfXYZ3h_Érí3×w£NMîB`seq scanning heap ,index
scanning heap P `writing new heap`çÍí;ð1

heap_blks_total  `bigint`ÄU+W1¬.1 IH.9#K`seq scanning heap`+23çQR+1

heap_blks_scanned `bigint`ðç+W1.R1 IH±.ãÞaKM&ª`seq scanning
heap`çÍíÜð1

index_rebuild_count  `bigint`Æd+)¨.1 â±.ãúK`Æd)¨`M&çÍíÜð1

Ä39.CLUSTER , VACUUM FULL M&
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M& ç}

>?@ âOPBC23ðçW£1
IHM&É±íÌn¤ò1

seqUVf âOPA;ó]bKðç+ÊàäÄðTðç1

QRUVf `CLUSTER`A;MK\])¨ðçÄ1

XYZ[ `CLUSTER`A;MKäT"ðTJK1

PDTf `CLUSTER`A;MK3.|+W1

#x.%yÅ A;IâOPMKL|d¸+hEt§R÷1

4ñQR âOPA;MKÆd%H)¨1

!{ âOPMKôTÑL+Ä"ïú1
þSM&}òLI`CLUSTER`P`VACUUM
FULL`LüX1

'~CÖðéQR

Öþ_pg_basebackupIq+Ô]?KðT'mCÖçI
`pg_stat_progress_basebackup`£¤LÑBþ;]T`BASE_BACKUP`vÜOP,SCÖ+ÖHWAL*¿ð
?+%T1 5>+Äç}wLAQR+¢£IVFÆw?(^cÈ¡ù+¢£1

Ä40. pg_stat_progress_basebackup £¤

�d¢ç}

pid  `integer`WAL*¿Êð?ID1

phase `text`A;+'"M&1

backup_total  bigint`®;z{ÊZ34ëh_ÉHN`streaming database
files`Mî©?LZ|íê}~_ �Ä2ÉwHGrnÅÓ2êBN`streaming database
files`Mî234óI6NÇÉ2ÖWALÑÖI6NNÜ¼ZÕø·#S_
Gáz34hùæy|íZë`r26Ó?nÈ`backup_streamed`àØ_
!­Npg_basebackup·âV|ì(ÃäHã2*+y --no-estimate-size`O@)IIª`NULL`1

backup_streamed `bigint`./S+¬R1IH±.ãÞK`streaming database files`M&P`transferring
wal files`çÜð1

tablespaces_total  `bigint`ASû¿+Ä«®¬.1

tablespaces_streamed `bigint`Sû¿+Ä«®.1S±.ãúK`streaming database files`M&Üð1

Ä41.'~CÖM&

M& ç}

initializing WAL*¿ãð?MKBC23CÖ1IHM&É±í
Ìn¤ò1

waiting for checkpoint to finish WAL*¿ãð?A;MKôT`pg_start_backup`Y
BCðT'~CÖIVÝäUVCÖëíö}ò1

estimating backup size WAL*¿?KA;MKå±Lúª'~CÖS¾û+
./0hE+¬R1

streaming database files WAL*¿ãþ;MKS./0hEúª'~CÖ1

waiting for wal archiving to finish WAL*¿Êð?A;MKôT`pg_stop_backup`Y
}òCÖIVÝä'~CÖ¬ß+¬aWALhEòN
#i1 ^_Kpg_basebackupUéèw`--wal-
method=none`P`--wal-
method=stream`IëCÖLKSM&}òLüX1
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transferring wal files WAL*¿ãð?MK¾ûCÖí?U­&+¬aWAL
p[1 ^_pg_basebackupUéèw`--wal-
method=fetch`I ëâM&*&K`waiting for wal
archiving to
finish`M&õL1þSM&}òçCÖLüX1

V'ç«

IvorySQLFÆwNOê­®./0WXã+V'ç«1Iqó&¨K@8U+Á
èöüt]ÔôïÆêç«ôTí?1

%7¤øPç«ög}1ü·K7@8U1I7¤ø+A+#1./02*N,!"F\]1b»óò5I
¤øï134RIvorySQLU�]ùßAsà2R¥8¡ñm\ò¤øX]1

A;IDTraceg1­®IùK SolarisØmacOSØFreeBSDØNetBSD , Oracle Linux üX]1 Linux
+SystemTap@AFÆw%ãX]+ DTrace
ÝêÀ1­®#ïV'ç«ïÆK"¦üXYìípQ`src/include/utils/probes.h`U+§èâ º1

V'ç«+34

b»óò5I¤ø#ïX]+IêSáLßAsà2R¥8¡ñm¨¤øKIvorySQLUX]1AÑ× DTrace
­®IK8¡çéè`--enable-dtrace`1

¦d¤ø

^Ä 42¬AI7@8UFÆw%7¯B¤ø1Ä
43sàwK¤øU\]+d¢1þÀIXYÜQ{x¤øêÜáIvorySQL+Xû/M1

Ä42.¦d DTrace ¤ø

¤¥ ¿. ç}

transaction-start (LocalTransactionId) K%H|èX23ç©*+¤ø1
arg0 #èX ID1

transaction-commit (LocalTransactionId) K%HèXòN}òç©*+¤ø
1arg0 #èX ID1

transaction-abort (LocalTransactionId) þ%HèXìÉ}òç©*+¤ø
1arg0 #èX ID1

query-start (const char *) þ%Hí´+'"123ç©*+
¤ø1arg0 #í´9¨L1

query-done (const char *) þ%Hí´+'"}òç©*+¤
ø1arg0 #í´9¨L1

query-parse-start (const char *) þ%Hí´+Èó123ç©*+
¤ø1arg0 #í´9¨L1

query-parse-done (const char *) þ%Hí´+Èó}òç©*+¤
ø1arg0 #í´9¨L1

query-rewrite-start (const char *) þ%Hí´+Æ.123ç©*+
¤ø1arg0 #í´9¨L1

query-rewrite-done (const char *) þ%Hí´+Æ.}òç©*+¤
ø1arg0 #í´9¨L1

query-plan-start () þ%Hí´+âä123ç©*+
¤ø1

query-plan-done () þ%Hí´+âä}òç©*+¤
ø1

query-execute-start () þ%Hí´+ôT123ç©*+
¤ø1

38



query-execute-done () þ%Hí´+ôT}òç©*+¤
ø1

statement-status (const char *) bcççþWXãð?{|ù+`p
g_stat_activity`.`status`ç©*+
¤ø1arg0 #|+¥'9¨L1

checkpoint-start (int) þ%Hëíö123ç©*+¤ø
1arg0
¾ô÷¯[ê<:ïæ+ëíöd
¢IØ^?õÛshutdownÜØ¸
âÛimmediateÜPáÜÛforceÜ
1

checkpoint-done (int, int, int, int, int) þ%Hëíö}òç©*+¤øÛ
ëíö'"í?UK�U�G+5
%H©*+¤øÜ1arg0
#A.+ôë<.R1arg1
#ôë<+¬.1arg2Øarg3 ,
arg4
:8ÑBwÜQØ[*,1ö»~
+ WAL hE+.R1

clog-checkpoint-start (bool) þ%Hëíö+ CLOG
ô:123ç©*+¤ø1arg0
ª|ÄAMnëíöIª�ÄA?
õëíö1

clog-checkpoint-done (bool) þ%Hëíö+ CLOG
ô:}òç©*+¤ø1arg0
+BâÇ`clog-checkpoint-
start`UØæ1

subtrans-checkpoint-start (bool) þ%Hëíö+ SUBTRANS
ô:123ç©*+¤ø1arg0
ª|ÄAMnëíöIª�ÄA?
õëíö1

subtrans-checkpoint-done (bool) þ%Hëíö+ SUBTRANS
ô:}òç©*+¤ø1arg0
+BâÇ`subtrans-checkpoint-
start`UØæ1

multixact-checkpoint-start (bool) þ%Hëíö+ MultiXact
ô:123ç©*+¤ø1arg0
ª|ÄAMnëíöIª�ÄA?
õëíö1

multixact-checkpoint-done (bool) þ%Hëíö+ MultiXact
ô:}òç©*+¤ø1arg0
+BâÇ`multixact-checkpoint-
start`UØæ1

buffer-checkpoint-start (int) þ%Hëíö+.ôë<ô:12
3ç©*+¤ø1arg0
¾ô÷¯[ê<:ïæ+ëíöd
¢IØ^?õÛshutdownÜØ¸
âÛimmediateÜPáÜÛforceÜ
1

buffer-sync-start (int, int) þÇÉKëíöq®23.ëôë
<çÛK¯r±7ôë<í¢1.
õLÜ©*+¤ø1arg0
#ôë<¬.Iarg1
#þ;ªëVWßA1.+ôë<
.R1
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buffer-sync-written (int) Këíöq®þÖHôë<1.}
õL©*+¤ø1arg0 #ôë<+
ID1

buffer-sync-done (int, int, int) þ¬aëôë<1.õL©*+¤
ø1arg0 #ôë<¬.1arg1
#ëíöð? Ô.+ôë<.R
1arg2 #qÞ.+.AÛ`buffer-
sync-start`+ arg1Ü�arg1 , arg2
+bc+ïæâGKâëíöq®
a#ïð?A.wôë<1

buffer-checkpoint-sync-start () Këôë<1.·R¦ÂõLVW
K23*G fsync
:(õ;©*+¤ø1

buffer-checkpoint-done () þæEôë<R©<}òç©*+
¤ø1

twophase-checkpoint-start () þ%Hëíö+äM&ô:123
ç©*+¤ø1

twophase-checkpoint-done () þ%Hëíö+äM&ô:}òç
©*+¤ø1

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

þ%eôë<¸123ç©*+¤
ø1arg0 , arg1
ÑBâ=+:ª),1)Û^_I
#%e?g-.:(Iarg1 ª
-1Ü1arg2Øarg3 , arg4
ÑBÄ«®Ø./0,?g OID
]Yr8â?g1ä%Hm2ôë
<Iarg5 #Dd½ç?g+L2+
ID�ä(%H89ôë<Iarg5 #
InvalidBackendId Û-1Ü1arg6
ª|ÄA%e?g-.:(Iª�
ÄAMn¸1

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

þ%eôë<¸}òç©*+¤ø
1arg0 , arg1
ÑBâ=+:ª),1)Û^_I
#%e?g-.:(Iarg1
ºKÑB|ÜQ1+1)Ü1arg2
Øarg3 , arg4
ÑBÄ«®Ø./0,?g OID
]Yr8â?g1ä%Hm2ôë
<Iarg5 #Dd½ç?g+L2+
ID�ä(%H89ôë<Iarg5 #
InvalidBackendId Û-1Ü1arg6
ª|ÄA%e?g-.:(Iª�
ÄAMn¸1arg7
ª|ÄAK^U(Râôë<Iª
�ÄAÐa(R1

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

K*Gä%H89ôë<+b·.
:(õ;©*+¤ø1arg0 , arg1
ÑBâ=+:ª),1)1arg2Ø
arg3 , arg4
ÑBÄ«®Ø./0,?g OID
]Yr8â?g1

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

þ%H.:(}òç©*+¤øÛ
 ·IÞâG¾ô./³¦Â+ç
®IùìnVÐa Ô21.·R
©<Ü1¿.,`buffer-flush-
start`+Øæ1
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buffer-write-dirty-start (ForkNumber, BlockNumber, Oid,
Oid, Oid)

þ%HWXãð?23.%Hëô
ë<ç©*+¤øÛ^_I}n*
&IÄAshared_buffersÖ¹IP
ßAt~LÏ.·ã+ÖÜ¿.Ü
1arg0 , arg1
ÑBâ=+:ª),1)1arg2Ø
arg3 , arg4
ÑBÄ«®Ø./0,?g OID
]Yr8â?g1

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

þ%eëôë<.}òç©*+¤
ø1¿.Ç`buffer-write-dirty-
start`Øæ1

wal-buffer-write-dirty-start () þ%HWXãð?êªÐaX]
WAL ôë<«®23.%Hë WAL
ôë<ç©*+¤øÛ^_I}n
*&IÄAwal_buffersÖ¹Ü1

wal-buffer-write-dirty-done () þ%eë WAL
ôë<}òç©*+¤ø1

wal-insert (unsigned char, unsigned char) þ%H WAL
ò61ü·ç©*+¤ø1arg0
#âò6+«7!"NÛrmidÜ1
arg1 ÑB info ¯[1

wal-switch () þ:(%e WAL
&t§ç©*+¤ø1

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

þ234%H?g¸T%1ç©*
+¤ø1arg0 , arg1
ÑBâ=+:ª),1)1arg2Ø
arg3 , arg4
ÑBÄ«®Ø./0,?g OID
]Yr8â?g1ä%Hm2ôë
<Iarg5 #Dd½ç?g+L2+
ID�ä(%H89ôë<Iarg5
#`InvalidBackendId`Û-1Ü1

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

þ%e1¸T}òç©*+¤ø1
arg0 , arg1
ÑBâ=+:ª),1)1arg2Ø
arg3 , arg4
ÑBÄ«®Ø./0,?g OID
]Yr8â?g1ä%Hm2ôë
<Iarg5 #Dd½ç?g+L2+
ID�ä(%H89ôë<Iarg5
#`InvalidBackendId`Û-
1Ü1arg6
# Ô¸T+9¾.Iv arg7
#:(¸T+9¾.Û^_äNï
æó·0Õ¬­Ü1

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

þ23Ò%H?gU.·%H1ç
©*+¤ø1arg0 , arg1
ÑBâ=+:ª),1)1arg2Ø
arg3 , arg4
ÑBÄ«®Ø./0,?g OID
]Yr8â?g1ä%Hm2ôë
<Iarg5 #Dd½ç?g+L2+
ID�ä(%H89ôë<Iarg5
#`InvalidBackendId`Û-1Ü1
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smgr-md-write-done (ForkNumber, BlockNumber, Oid,
Oid, Oid, int, int, int)

þ%H1.õú}òç©*+¤ø
1arg0 , arg1
ÑBâ=+:ª),1)1arg2Ø
arg3,arg4
ÑBÄ«®Ø./0,?g
OIDê¯râ?g1ä(%Hm2
ôë<Iarg5
#Dd½ç?g+L2
ID�ä(%H89ôë<Iarg5
#`InvalidBackendId`Û-
1Ü1arg6 # Ô.+9¾.Iv
arg7
#A(.+9¾.Û^_IäNï
æIë·0Õ¬­Ü1

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

þ%eJKõú23ç©*+¤ø
1arg0
éA#WJKØ)¨JKP./J
K1arg1
ª|ÄA$%åáÜ1arg2
#®�+.A1arg3
#&¨\]+ïú¦#.ÛY>9
¾±Ü1^_A(uùÅyJKü
_I{k arg4
ª|1arg5ª`0`çÄALTIª`
1`çÄAVTïúNIª`2`çÄ
AVTø¯1

sort-done (bool, long) þ%eJK}òç©*+¤ø1ar
g0
ª|ÄAÔJKIª�ÄA¦JK
1arg1
#](%eÔJK+©<1+.A
IP](%e¦JK+Y>9¾±
+¦#1

lwlock-acquire (char *, LWLockMode) þòNSò%H LWLock
ç©*+¤ø1 arg0 #â LWLock
¬K+t ÛTrancheÜ1 arg1
¬:(+åáàI#JïP891

lwlock-release (char *) þ%H LWLock
1¡ëçÛÁ# ·+Ða°±b
c%H1¡ë+ÝäNÜ©*+¤
ø1 arg0 #â LWLock
¬K+t ÛTrancheÜ1

lwlock-wait-start (char *, LWLockMode) þ%H
LWLockï#þâX]VW%HW
Xãð?êS23ÝäâåQªX
]ç©*+¤ø1 arg0 #â
LWLock ¬K+t ÛTrancheÜ1
arg1
:(+åáàI#JïP891

lwlock-wait-done (char *, LWLockMode) þ%Hð?4ä%H LWLock
+ÝäU1¡ëçÛù Ô+Ða
òRâåÜç©*+¤ø1arg0
#â LWLock
¬K+t ÛTrancheÜ1 arg1
¬:(+åáàI#JïP891
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lwlock-condacquire (char *, LWLockMode) þt]NéèðßÝävòNSò
%H LWLock ç©*+¤ø1arg0
#â LWLock
¬K+t ÛTrancheÜ1 arg1
¬:(+åáàI#JïP891

lwlock-condacquire-fail (char *, LWLockMode) þt]NéèðßÝävÐaòN
Sò%H LWLock
ç©*+¤ø1arg0 #â LWLock
¬K+t ÛTrancheÜ1 arg1
¬:(+åáàI#JïP891

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

þ%HÆRÄåÛlmgråÜ+:(
Ã(åïX]23Ýäç©*+¤
ø1arg0 R arg3
#¯r1åèä"+¯²i1arg4
éA1åä"+d¢1arg5
ÄA1:(+åd¢1

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

þ%HÆRÄåÛlmgr
åÜ+:(üXÝäçÛâg}ò
RåÜ©*+¤ø1¿.Ç`lock-
wait-start`%q1

deadlock-found () þîåë/ã*ºîåç©*+¤
ø1

Ä43.èâ]K¤ø¿.U+d¢

d¢ èâ

LocalTransactionId unsigned int

LWLockMode int

LOCKMODE int

BlockNumber unsigned int

Oid unsigned int

ForkNumber int

bool unsigned char

\]¤ø

5>+Øy.Aw%H:ógÖUèX±.+ DTrace
ñmIXY]ê@É%eMO/0õ;,õL+`pg_stat_database`5àr

#!/usr/sbin/dtrace -qs

postgresql$1:::transaction-start

{

Ê     @start["Start"] = count();

Ê     self->ts  = timestamp;

}

postgresql$1:::transaction-abort

{

Ê     @abort["Abort"] = count();
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}

postgresql$1:::transaction-commit

/self->ts/

{

Ê     @commit["Commit"] = count();

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

Ê     self->ts=0;
}

þ1ôTçIâØy D ñm³GIq+ûGr

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

^C

Start                                          71

Commit                                         70
Total time (ns)                        2312105013

 ·

SystemTap ªç«ñm\]%Hïæ( DTrace
+¯òIÁ#ÊË+¤ø#,-+1åò ·+#IKIq.+ççISystemTap
ñmí¢\]/5äè@Éa9¨ê¨]¤ø¤1K¥ê+ SystemTap
*TUIñXOí1uv1áÔâò³IDTrace
ñmßA½Å23.,t0I`ë1~ú+ç«¢£XOíÑð·â1K¸ô:*ºyz+óòUI
ùó#*&yz+ôEIvï#ÊËgÖ1þ´¦\]V'ç«*º+¢£çI%èAUü\]+ñ
mYö#Å1ëí,´¦1

èâ|¤ø

2*NXYK@8Ub·÷¡èâ|+¤øIþÀIAÆ|34õLÍO&î15>#ü·|¤ø+Eµr

1. Éè¤ø¤¥Yà¤øX]+./

2. áâ¤øèâQ·R`src/backend/utils/probes.d`

3. ^_`pg_trace.h`+ï#K(ÑBâ¤øö+á1UIÑ×ùIVWK7@8UqÞ+÷¡ü·`TRACE
_POSTGRESQL`¤ø§

4. Æ|34Vê©|¤ø#X]+

Øyr.  IJ#%H^cÜQ%H¤øê]èX ID ç«¬a|èX+Øy1

1. Éè¤øL1O¤ª`transaction-start`VWßA%H`LocalTransactionId`d¢+¿.

2. Lâ¤øèâQ·R`src/backend/utils/probes.d`r

```

probe transaction__start(LocalTransactionId);
```

44



�ÄåçßÐ·éSèêZ´V_NGr´VåçZ DTrace
ëí·2éSèêef;ìxBGrÛÐî2êò 2zV.Öï`transaction-
start`Hyñß_

3. K34çI transaction__start`;óxIGròôV`TRACE_POSTGRESQL_TRANSACTION_START Û ·I
J#ø5äèÜIXYìíÑ×.hE`pg_trace.h`Sò1L§t]Q·R7@8U+cÇ÷¡1KI
ãóò5I\!êdÙr

```

TRACE_POSTGRESQL_TRANSACTION_START(vxid.localTransactionId);
```

4. KÆ|34,]T|+¶ðÜhEõLIìí]T5>+ DTrace
OPêëí|Ü+¤ø#`X]1áÔâ\RdÙ5>+ûGr

```

# dtrace -ln transaction-start

Ê  ID    PROVIDER          MODULE           FUNCTION NAME

18705 postgresql49878     postgres     StartTransactionCommand transaction-start

18755 postgresql49877     postgres     StartTransactionCommand transaction-start

18805 postgresql49876     postgres     StartTransactionCommand transaction-start

18855 postgresql49875     postgres     StartTransactionCommand transaction-start

18986 postgresql49873     postgres     StartTransactionCommand transaction-start
```

ÒC@8UPQç«§çIa%7èóßA ·r

¥ ßA¹Å+#Iª¤ø¿.éè+./d¢A·8§U\]+QR+./d¢I`ëí*&34²³1

¥ K¸x.ÎÏüI^_]`--enable-
dtrace`34wIvorySQLIð¦cçþÖÜ}í%Hç«§çIwí¸åâ§+¿.Iâ\ÐaðTç«
ÅíIqT1ìnïßAÛÅá#`ÞKQR%7ÑôQR+å1Á#A ·ïAL2ü¸+é.t]
ë·¿.U1^_áßAIqTIläìíëíç«#`|+1U]êÇéâ§r

```

if (TRACE_POSTGRESQL_TRANSACTION_START_ENABLED())

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

ÖHç«§a%HäÔ+`ENABLED`§1

oÖ©<+\]

ùé©<]R

ÖHÄwa%HÕA+W©<hEI¸x../w#$K#U1^_%HÄaÕXOíñ¹Ûº»¸Ü+�
I ë¡Ô+a%HTOASThEÇIHÄØ?fI
ù](#$êªÖ¹vïO#$KÕÄJ>+å1^_aIHUãhEI{kTOASTÄüía%HX]+)
¨1 þÀIæç+XOa)¨,'Ä?f1ÖHÄ,)¨w#ëKø²+©<hEJ Ñ ^_hE¼í 1G
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9¾I¼ÅXOx(%HhE1

áXYYîãÊào£©<«®r\]oid2nameá1PNEïûÿgÖA61SQLé.#Ñ-ã\]+Êz
IæçÅ#ÇÉìn9:+Êz1m¾ÉÑ+ô:L.A^cìíûÿgÖA6êo£©<«®1

K%HÑzÄ"íPN:óí+./0ü\]psqlIáXY*Gí´êí\b·Ä+©<]Rr

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

Êpg_relation_filepath | relpages

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

Êbase/16384/16806     |       60
(1 row)

ÖH=ìnw# 8K 9¾Ûò³I relpages`wNi`VACUUM Ø`ANALYZE`,).½H DDL OP^`CREATE
INDEX`¬{|Ü1^_á½ëµëíÄ+©<hEI{khEÂ`¤Ôâa]1

AsATOASTÄ\]+«®IÇÉXY\]%HdÙ5>Iq+í´r

SELECT relname, relpages

FROM pg_class,

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

áÅXYñ-ã2sA)¨+º»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
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-------------------+----------
Êcustomer_id_index |       26

ÇÉñ-ã]5>+¢£(GÑ¸+Ä,)¨r

SELECT relname, relpages

FROM pg_class

ORDER BY relpages DESC;

Ê      relname        | relpages

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

Êbigtable             |     3290
Êcustomer             |     3144

©<¦ìÉ

%H./0!"FÑÆA+©<oÖbXó#ÄÇ©<ïí.¦1%H.¦w+./©<XOïíá²./
+ÇÈIÁù¾èí¨gÖQòïX]1^_Ç# WAL
hE+©<Q¦Ií*&./0WXã²O²³VWXO*&?õ1

^_áïOìí[*%7#ï+¿Àê¡ë%7©<«®I{káXYìí\]Ä«®á%7./0hEÝ
VR#ïhEgÖü¢1

FA

a7hEgÖK5¦+ççMOíÁÂÃóIêSïAÝR©<}ê¦+ççÍóTTV1

^_á+gÖ­®Ö]ù+©<ÖhI{k./0L¾À2¶Ü(]ù¬'+WXã³ï+ÖhÓÜ1¼í
Öh+µ>ÎÏ,}ê]Ä©<#}ê%q+1

.3. pnèé

pnÄ"

IvorySQL./0A($qM+Ä"èé1ä(ñxè5I¨¾VÄ"µéð?êôTÄ"g}§ÅIáÅX
OßAt~#Uç}+¾VÄ"¿.êSòÑ%ü_1ù7./0!"FíÝÞ\]éV!"+`VACUUM`
OPêäLÏð?+ÚVðTLDPNÉ§IIìn\]cronPbX±ä?KñmêôT1AMÄ2-¡é
V!"+Ä"1

Ä"+'~Ür

IvorySQL+ VACUUMOPG(½H¶êí¢èq'"Ö%HÄr

1. övPÆ]1g{|Pg[*T¬2]+©<«®1

2. {|1IvorySQLí´âäã\]+./Ö±¢£1

3. {|X3MGHIùXYQ6Þ])¨+ðç1

4. Çéïb./ïíÃ(èXID»ÆPxèXID»Ævßì1

M^L¦¹¾UÈ¡+IÖ%H¶êwLéAYïæ+Çu,°±ôT`VACUUM`õú1

aäã`VACUUM`+Qér¯B`VACUUM`,`VACUUM FULL`1 VACUUM
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FULL`IJÚ-áéöõúù'H�ÄûÇáü_ ¡2a¢£KZ`VACUUM`IJêq¤34ó¥A%Ä�Ä
¦`SELECTØ INSERTØ UPDATE`ê`DELETE`/<=®§¨E©ªA2'N!{«ù¬­®´V`ALTER
TABLE`/<=ÇáP"Z+¯°_`VACUUM FULL`f±N²ªAZ"Æ³±Gr`ACCESS EXCLUSIVE
åIêSðz,äSÄ+#ï\]VT1êSIìn!"FÔâÈ³\]¯B`VACUUM`VW´Z`VACUU
M FULL`1

`VACUUM`í­&¸RI/OSRIILá²#ïÚVíãMOQx1XYt~%78¡¿.êLÏÄ"ÚVÉ
ò+MOëò.

öv©<«®

KIvorySQLUI%eT+`UPDATE`P`DELETE`ïí¸âÝ*âT+blm1IãÊzä(4xlmV*Ö
ÜSÊ#íß+rþblmûXOä#ïèXX3çIùïO1[*1Á#ÑLIbcèXwïíþä%H
íç+PN1[*+TlmzËÌ1ù¬2]+«®í¢1»~ê](|TIIqX´Z©<«®ß(+ð
ÓÜÜ#1Iìí]T`VACUUM`}ò1

`VACUUM`+¯B§àÝ*Ä,)¨U+îïTlmVLâ«®¯òªXK¥êÆ]1ïíIùLïíáâ
«®ñ+³õúgÖI*ÌKÁÍ+óòUÄÖô+%HPxH=>Qò}ê«àVWOÅñ-ã2òR%
HJïÄå1ØâI`VACUUM
FULL`ìíáîï«®õÔ+¦-.ò%H}~+|lmÄhEêÕVÎ~Ä1ILÑ¹óÄ+º»IÁ#
A­c#+ç®1ùÅßAhÔ+©<«®](Ä+|ÏmIëRõú}ò1

ØTÄ"+%æA¯#xT¯B+`VACUUM`ê´ZßA`VACUUM
FULL`1¾VÄ"µéð?@0IqïúIVW ÔüÂúïí*G`VACUUM
FULL`1KIãÊzUI#å½ï#¨ÄÇ®ùÉ+Ñ¹º»Iv#Ç®©<«®\]+Ðè¥'rÖHÄ
2]+«®Ý(#Ñ¹º»ÔQÄ"õ®L\]+«®R1Ñ!`VACUUM
FULL`X1]êá%HÄ~~»ù+Ñ¹º»VLâ©<«®ñ+³õúgÖIÁ#^_âÄLK¥êþe
Ü#IqóÐ°k·â1êSIä(èéÇÒ1{|+ÄIÇé]T¯B`VACUUM`]T£)R]T`VACU
UM FULL`A{¼1

%7!"F{Ó!¾f±äÄ"IØ^KÔüµ6ççT¬a+ïú1î/%Hãèp?êTÄ"+èöK
(I^_%HÄa%eÉqõÔ+{|ÚVÕÖIùXO×Øò|MßA`VACUUM
FULL`ê»~«®1\]¾VÄ"µéð?XYÙ7IHyzIêªµéð?íî/{|ÚVV'âäÄ"
õú1*Ìá+µ6#}êXYÉå+I}êÇ]µéð?#ï"Ú+1%ãXO+ÛUÊË#-¡µéð
?+¿.IIqùLÞäFn+¸R{|ÚVTGâÔIêvÇ©èóïíìÖIvKµ6Mnçó]a±
ä+`VACUUM`êTSRïú1

ä({7ï\]¾VÄ"+]ùI%ãÜ¢+Êz#±ä%H./0°±+`VACUUM`IâõúÖÝKç\
]Rç&ôT%eIVî/ßAõYKÆé{|Äü+{ÇÒ+Ä"Û%7aÕìC{|u+è5íÖ½:
ÞÄ"%eùÉ+ÑÒß+ÄÜ1^_áK%HúöUaxH./0I8àò`VACUUM`Ö%HIáí]ò
üvacuumdb?K1

FA

þ%HÄêª¸R{|P[*ÚVvÑB¸RîïTlmçIáâ+`VACUUM`XOïOPE¦·1
^_áaIq%HÄVWáßA»~ù2]+íR©<«®IáLßA\]`VACUUM
FULL`IPNCLUSTERIPNALTER
TABLE+ÄÆ.Qéõ%1I7OPÆ.âÄ+%~H|ÄÅVWªùÍd|)¨1¬aI7O@w
A(`ACCESS EXCLUSIVE`
å1 ·ùÉÅ½ç\]¸ãÝ(âÄº»+hÔ©<«®IêªëR|Ä,)¨}òõ;bÄ,)
¨wïO1¡ë1

FA

^_áa%HÄIù+~H¦-í1$qM[*Ilä]TRUNCATEvï#ù]`DELETE`þ]`VACU
UM`1`TRUNCATE`í¸äÝ*âÄ+~H¦-IvïßA%eL¦+`VACUUM`P`VACUUM
FULL`ê»~ºK¥1\]+©<«®1#(ö#íåæv¬+ MVCC ñâ1
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{|âäãÖ±¢£

IvorySQLí´âäã*+(a?Ä¦-+Ö±¢£êªí´­&¼+±ä1I7Ö±¢£ÃANALYZEOP~
úIù*wëµ1t]õÔ+XYúª`VACUUM`+%HXOEµ1t]1ÙaÇéBÄ+Ö±¢£ñÆA
I`ëx+±äXOæç./0MO1

¾VÄ"µéð?^_1U]Iþ%HÄ+¦-1pQò§ÅxçIùL¾V*G`ANALYZE`OP1ïíI
!"FXO{Ó!*ýéV+`ANALYZE`õúIÁ8#^_Üs%HÄü+{|ÚVLïíÎÏÒzËÌ+
Ó�+Ö±¢£ç1µéð?v¬2Gà%H1ü·P{|T.+é.ê±ä`ANALYZE`IùïÜs{#`
Lá²a·â+Ö±¢£pQ1

M^](«®öv+Ä"%qIÇÒ{|Ö±¢£äÆé{|+Ä{Qa]1Áâ\ä(%HÆé{|+Ä
I^_â./+Ö±:9Ðañ¸pQIÅÐaíA{|Ö±¢£1%H|ø+}êzë#läÄU�+Ñ
¸,Ñ¹åpQwx)1Ø^I%HÑBT1{|ç®+`timestamp`�LKT1ÜQ,{|ça%ëÜQ
+Ñ¸å�Iq%�LXOßA{ÇÒ+Ö±{|Iv%HÑB%HÑÖü1Åy=> URL
+�ëïßA1URL �XY}n1{pIÁ##å+Ö±:9+QóØäñç1

XYKéèÄü]T`ANALYZE`¼ÅKÄ+éè�ü]TIêS^_á+Ô]ßAIXY{QÇÒ2{|ù
7Ö±1Á ÔüIìnÞ:ó~H./0#Ñ¼+Iêªù#%ãñ5+õú1`ANALYZE`ä%HÄ+T
\]%ãÖ±+uùóqIvï#¸TÖ%Hø%T1

FA

Ñ!äÖ�+`ANALYZE`Çét~XOï#ÌnèaòîIáXOí*ºåòªÖ�t~1`ANALYZ
E`~úÖ±¢£+Ç½?é1}nK`WHERE`U1]R+�Yà./:9Ìnïâë+�XOßA£
#ï�{½éé+./ëÊ¤13`ALTER TABLE SET
STATISTICS`IPN\]default_statistics_target8¡¿.pQ./0°±+b»å1

FA

¾VÄ"µéð?ïíªÔôÄ*G`ANALYZE`OPIêªðzÄè%HcÇ+Çé1^_á+í´
ßAÔôÄ+Ö±¢£êMÄ2ðTâäI£c¼+Êà#Gà%HcÇ+ç®ÄK{7Äüéï]
T`ANALYZE`OP1

FA

autovacuumµéð?ïíä:<Ä*GANALYZEOP1`ÄMõÄÞaKõÄmÐ*&QóçÍí1
:óÑ
äyÄ+Qóïí©*äõÄ+¾V:ó1^_á+í´ßAäõÄðTÖ±YðTMÄ+âäI{
kaíAèqäI7Ä]TéVANALYZEYÇ®Ö±+Ñ|M1

{|X3MGH

Ä"ùÜªÖ%HÄèéÕ%HX3MGHIù1]êª«±7=>ÞÑBä¬aÚVèXÛYà¬a¥ê
+èXIëRâ=>1þeupÜX3+T"1IqTaäHA+1í%IÄ"mÐXYK5%e]Tçû
íIq+=>Iêª#UÐa°kßA1Ä*1

í¶II&¨IvorySQL»ê%7Þ])¨+í´IvïßA¨]ÊËÄ1êªIvorySQL+)¨ïÑBT"+
X3M¢£I%e¹ì+)¨ðçíªÖ%H·8+)¨@STWT"I]êëíù#`O1þ;èX¬3
1¡%Ê>I%e*Þ])¨+ðç*ídùëíX3MGH1^_ùwÈRKâ=>ü+¬aT"w#X3
+IWSTóXY1ûí1Iä¸./úña]IêªX3MGHXYìî©<Åy1X3MGH£W¹ñ
xIêSâ\WÌn¸IX3MGHÅXYñ-ã21ô#!ê1

ìîèXID»ÆìÉ

IvorySQL+ MVCC èXñâ*+(OÅ£cèX IDÛXIDÜ.9r^_%HTlm+ü· XID ¸(þ;èX+
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XIDIùó#Òã(¥ê+ÓVWïÔâäþ;èXX31Á#êªèX ID
+º»aÓÛ32÷ÜI%H#ç®Û¼í 40 ëHèXÜ]T+úöíì¶R*èX ID »Æ*yzrXID
±.ã»ÆR 0IVWmêã(í¢+èXìÀ®óQòwã(¥ê Ñ
I·0ÕùÉ+ûGQòïX31|vúõIíèM+./ßìÛ Ôü./ûÀK{JIÁ#^_áïO
òRùÅðî(èÜ1ªw´Z*&IãóòIaíAÅ)Ö 20 ëHèXóÄ"ÖH./0U+ÖHÄ1

$qM+Ä"OÅÈÉâyz+¶ê#I VACUUM`N´Äa/B
µ¶2É":Â·H;GrN¸î¹ZæºR#Z¶(3»T2É¼½ MVCC
Z¾¬ÇF2¤­äH6»T¶(z3£ÒQêöÇ¶(ÇãÒ¿À HIÁZ_IvorySQLÂÃyGrÄÅZ
XID ¦`FrozenTransactionId ÜIIH XID Vï´1¹ì XID +£câë VW¬#1»ª£bc¹ì XID
Aï1¹ì XID \]á-232ç zê£c1I·0Õä(Ö%H¹ì XIDwa 20 ëH XID Ò{ïÓVW a 20
ëHÒ{|ÓI¡%ãÈ¡+Êz#¹ì XID
«®#Ða2ö+ö1êSI%ï%HTlmDdç1:8w%HÁè+¹ì XIDIâTlmLòªµ5 ê
20 ëHèX+Òí¢ÓÛÇÇÉð¦+Æé±H¹ì XID ð?Ü1^_K 20
ëHèXõLâTlmûÀ#KIùLìÀQò¼_K¥ê1AìîI%t
*&I1¡üTlmí1\ò#ü· XID ª`FrozenTransactionId`I
IqùÉä¬a¹ìèXêjw#ÒKí¢ÓIvï!»Æyz1VWIq+TlmL%ëaîëR1[*
Iï!ùaxb1

vacuum_freeze_min_ageÖÜK#Tlm1¡ü;%H XID
åÔâaxï1^_1¡ü+TLñ5í1þeupIÜQIH-¡XY´ZïíA
+ïú1Á#Ù)IH-¡íÜQKÄí¢þe1Ä"õ;OÅSp+èX.1

`VACUUM`ìníûíïBabcîïTlm+=>IÁ#ïíûí{7Baqb XID
å+Tlm+=>1AÇ©¬ab+Tlmwg}1¡üIßAä~HÄT%eðç1vacuum_freeze_tabl
e_ageÖÜ`VACUUM`°kççIqTr^_âÄ}í`vacuum_freeze_table_age`Ù¢`vacuum_freeze_m
in_age`HèX+Ða1}êðçíIëíáÜ%eêÄÄð1LIH¿.-¡ª 0
LáÜ`VACUUM`¬#ðç¬a=>v ÔüñZX3MGH1

%HÄOÇ®ï1Ä"+Ñ#ç®# 20
ëHèXÙ¢`VACUUM`üeðçêÄç+`vacuum_freeze_min_age`å1^_ù¼íâç®Ða1Ä"I
XOíá²./ßì1AÇ©Iïí*&ILKbcÑB£autovacuum_freeze_max_age8¡¿.¬éè+
sò{ï+ XID +¥¡üT+Äüt]¾VÄ"Ûâ\¾VÄ"1Ç]Åí*&Ü1

I·0Õ^_%HÄÐa1Ä"I¸ãÖ`autovacuum_freeze_max_age`Ù¢`vacuum_freeze_min_age`
èXóíKâÄüt]%e¾VÄ"1ä{7ªw«®»~A+v1MnÄ"+ÄII#ð?ÎA+1Àv
Iä×'ÄÛÑ×µ~ü·ÁÐa{|P[*+ÄÜóÐaª«®»~vÄ"+ßAIêS@0KÌn¸+
×'ÄüáÜ¾VÄ"+®óÑ¸óíÌna]1sÀÇÉXYìíÜQ`autovacuum_freeze_max_age`P
Ù)`vacuum_freeze_min_age`ê ºSA+1

vacuum_freeze_table_age`Z]Æü`ÓH 0.95 *
`autovacuum_freeze_max_ageIC(ù+-¡L1üÓRÑ¸å1%HC(`autovacuum_freeze_max_age`
+åÐa·âIêªï!ôqK{Höüwí©*%eì»Æ¾VÄ"IVW 0.95
+õ.ªKì»Æ¾VÄ"*&õ;]T%eéV`VACUUM`ýGw%7«®1úª%ã}êzëI`vacuu
m_freeze_table_age`Ôþ1-¡ò%Hç(`autovacuum_freeze_max_age`+åIýG%H§Å+«®¨
%e1Mnté+`VACUUM`P%e1Mn[*,{|ÚV©*+¾VÄ"XYKIHöëU1]T1Lù
-¡òÖµzXOá²ì»Æ¾VÄ"Iâ\âÄÑzêª»~«®+A+1Ä"íIvcç+åLá²{
ÇÒ+êÄðç1

ÜQ`autovacuum_freeze_max_age`ÛYà,ù%!+`vacuum_freeze_table_age`Ü+$%ï§#./0
úö+`pg_xact`,`pg_commit_ts`yA6L2/{x«®Iêªùí¢#$¬aÒL`autovacuum_freez
e_max_age`°±¦+¬aèX+Fñ¥',Û^_U]w`track_commit_timestamp`Üç®_1Fñ¥'
ªÖHèX\]äH¶ðÜ÷IêS^_`autovacuum_freeze_max_age`1-¡ªù+Ñ¸&¨å 20
ëI`pg_xact`LíÜ#R¸ã 0.5
÷9¾I`pg_commit_ts`¸ã20GB1^_Iä(á+¬./0º»#ø¹+IÇÉ9:-¡`autovacuum
_freeze_max_age`ªù+Ñ¸&¨å1`ëI'(á½A&¨`pg_xact`,`pg_commit_ts`\]+#$«
®¸¹ê-¡ùÛb»óò5 2 ëHèX¸ãÝ(`pg_xact`+ 50
MB#$«®I`pg_commit_ts`+2GB+#$«®Ü1

Ù¹`vacuum_freeze_min_age`+%Hï§õ'#ùXOá²`VACUUM`Tð]+ïúr^_âTK1É§
ò`FrozenXID`õLñ5ó1upÛá²âTSò%H|+
XIDÜI{k¡ü%HTlmó#ù[ç®1êSâ-¡Ôâ§Å¸IIqëRTïþXO1upõ;IùÉ
wïí1¡ü1

50



ªwª«%H./0UÑï+¥¡ü XID +sòI`VACUUM`KgÖÄ`pg_class`,`pg_database`U#$
XID
+Ö±¢£1Á82I%HÄ+`pg_class`T+`relfrozenxid`�ÑB1âÄ+ü%eêÄ`VACUUM`¬]+
¡ü,î XID1âÄU¬a1a£IH,é XID ï+¹ì XID +èXü·+T
wÄÇ1¡ü1ØÙ2I%H./0+`pg_database`T+`datfrozenxid`�#GºKâ./0U+¥¡ü
XID +5ï Ñ
ùÞ#./0UÖ%HÄ+`relfrozenxid`å+Ñ¹å1%ãëíI7¢£+ÊöÊz#ôTIq+í´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`�éR4â,é XID Rþ;èX XID +èX.1

`VACUUM`ìnÞðç4üeÄ"LCupí+=>IÁ#ÞaþêÄ1ðçç`relfrozenxid`ÍO19ð1
þ`relfrozenxid`£`vacuum_freeze_table_age`HèX+ïçØþ`VACUUM`+`FREEZE`O@1\]çP
þ¬a=>M¼A(Ä"êÝ*îïTlmçIêÄL1ðç1þ`VACUUM`ðçêÄçIKù1}òLI
`age(relfrozenxid)`Ôâ£1\]+`vacuum_freeze_min_age`-¡Z¸Û£K`VACUUM`23L23+è
X.xÜ1^_K`autovacuum_freeze_max_age`1?Rõ;ÐaêÄðç`VACUUM`KâÄü1*GI
Lñ5ªâÄáÜ%e¾VÄ"1

^_G(ùã¶ê¾VÄ"ðz4%HÄUÄ*b+ XIDIþ./0+Ñb XID ,»Æöõ®?R 4
>@HèXçIgÖL23*GIq+úRí£r

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

Û^âA·¬de+I%eéV+`VACUUM`Ôâíuvâyz�Á# ·âe`VACUUM`í¢Ã%H¼Ä
]ùêôTI`ëùLðz'"gÖA6VWêvïO9ð./0+`datfrozenxid`Ü1^_I7úR1ñ
ZI%ï¯°»ÆöÞÉ5 3 û@HèXçIâgÖLí?õVWüx23bc|+èXr

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.

I 3
û@HèX+èêÑR#ªw¨!"FOìíéVôT¬A(+`VACUUM`OPðTövvïßì./1Á
#IÃ(%ïgÖð·Rèê?õáàIùLïíôTOP1TIHõú+$%Êz#mîWXãVWYø
%]ùUVWXãêôT`VACUUM`1ø%]ùáàUïíáÜâ?õáà1

*Multixact ID*1]ê­®1xHèXåè+T1Ã(K%HT".ô
ÞaaÓ+«®XY]ê#$å¢£I¬YÞAax(%HèXV*2å³%HTI
å¢£L\]%HÒxHèX IDÓÛP|¥xèX IDÜê381bcÁè xèX ID UÑ×+èX ID
+¢£1²¸2#$K`pg_multixact`yA 6UIVWÞaxèX ID
GºKT".ô+`xmax`iU1,èX ID dÙIxèX ID Å#]%H 32
÷±.ã ºIVWÅó]wØÙ+#$II7wA
(ý½+sò!"Ø#$Ä*,»Æ'"1KÖHxèXUwa%H²¸+#$<i
Ç#òF�ÄIùÅ\]%H 32 ÷±.ãVWÅÔ1!"1
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K%e`VACUUM`ÄðçÛô:PNêôÜq®Ibc£ vacuum_multixact_freeze_min_age Aï+xèX
ID í1É§ª%Hïæ+åIâåXY#BåØ %Hø%èX ID PN%H{|+xèX ID1
ä(Ö%HÄI pg_class.relminmxid  #$wKâÄb·T"UûÀ#K+ÑïXOxèX
ID1^_IHå£ vacuum_multixact_freeze_table_ageïI LáÜ%eêÄðç1XYK pg_class
.relminmxid  ü\]`mxid_age()`ê(Rù+sò1

êÄ`VACUUM`ðçÛï!#°ká²ùÉÜLªÄ9ðâå1
ÑLIþ¬a./0U+¬aÄ1ðçVWùÉ+ÑïxèXå19ðI
cï+xèX+©<#$XY1Ý*1

úª%ãèê-CIäbcxèXsò¼í autovacuum_multixact_freeze_max_age+ÄI
wL*&%eêÄÄ"ðç1þxèXòF2]+#$¼í 2GB
çI4{7ÆaÑïxèXsò+Ä23IêÄÄ"ðçÅLþEK¬aÄüðT1â\¾VÄ"1
K¤âü1Ç]IÅí*&IäãÕVðç1

¾VÄ"LÏð?

IvorySQLa%HXO+Á#1Cé9:+ÁM*autovacuum*Iù+A+#¾VôT`VACUUM`,`ANALYZE
`OP1þù1U]çI¾VÄ"íëí1¸Rü·Ø{|P[*T"+Ä1I7ëííï]Ö±¢£~ú
NOIêS*Ìtrack_counts1-¡ª`true`I¾VÄ"ïO1\]1Kb»8¡5I¾VÄ"#1U]+
VWØ?8¡¿.g1MÄ8¡1

Ò¾VÄ"LÏð?Ó ÔüÃxHð?"ò1a%H¥ª ¾VÄ"UVã*+nüLÏð?I
ùµÿª¬a./0UV*¾VÄ"ïúN*ð?1 UVãLáïúR9K%&ç®üIùÖó
autovacuum_naptimeÒ@0KÖH./0UUV%HïúN ÛêSI^_è5Ua NH./0IëÖ
autovacuum_naptime/N*ÒLUV%H|+ïúNÜ1
Kæ%ç®Þ&¨Ñxautovacuum_max_workersHïúNð?]T1^_a¼í`autovacuum_max_work
ers` H./0ßA1'"I5%H./0LKí%HïúNüXL!ü1'"1
Ö%HïúNð?Lëí#./0U+Ö%HÄVWKßAçôT VACUUM`ê/ô`ANALYZE1
XY-¡log_autovacuum_min_durationêoÖ¾VÄ"ïúN+ÚV1

^_K%¹&ç®¦xH¸¢ÄwQòXY1Ä"I¬a+¾VÄ"ïúNXOwí12]êK%&#+ç
®¦Ä"I7Ä1ILíÉò#ï+Ä,./0ðz1Ä"IëR%HïúNQòX]1ä(%H./0U
+ïúN.RVÐaÓÜIÁ#ïúNÄ í0¤´ZÆvg}1#ïïúN}ò+ïú1 ·]TÕ+ï
úN+.Rïí1±·max_connectionsPsuperuser_reserved_connectionsÓÜ1

`relfrozenxid`å£autovacuum_freeze_max_ageèXsò{¸+Ä¬#í1Ä"ÛI=ÄAI7Ä+¡ü
Ñ¸sò1ìíÄ+#$¿.upíI¿3LhÜ1`ëI^_4üe`VACUUM`Yêìî+T".¼íÒ
Ä""åÓIÄÅí1Ä"1Ä""åèâªr

!{ÇÓ = !{ÈíÇÓ + !{É_%3 * XY3

#UÄ"'m"åªautovacuum_vacuum_thresholdI
Ä"~ëg.ªautovacuum_vacuum_scale_factorI T".ª`pg_class`. reltuples 1

^_¾üeÄ"Yêü·+T".R¼íwèâ+ü·"åIÄÅí1Ä"Iâ"åèâª:

!{»TÇÓ = !{ÈÊ»TÇÓ + !{»TÉ_%3 * XY3

Ä"ü·'~"åªautovacuum_vacuum_insert_thresholdIÄ"ü·~ëg.ªautovacuum_vacuum_in
sert_scale_factor1 Iq+Ä"XY&¨ô:+Ä1¯rª*all
visible*IVWÅXY&¨T"1¡üIXYÙ¹L¦Ä"+ïúßA1
ä(XYµ~`INSERT`õúÁ#ïOP½#ïO`UPDATE`/ DELETE`¥AZ"2
I6N½§¨"Zautovacuum_freeze_min_age·ËÌ2êBÉI6}~XYNÍ«!{·;µ¶_
ÎeXYZ3hê»TXYZ3hI½&íÚ1×·Ï³ÐÂHGrÑÒÓZí32i&r`UPDATE Ø DELETE
, INSERT õúðT{|1 (ùÞ#$%Ä+Iêª%7¢£XOíKÆµ6óò5ßì1)
^_Ä+`relfrozenxid`å¸(`vacuum_freeze_table_age` èXï+I
ôT%HÕV+Ä"ê¡üb+T"IV9ð`relfrozenxid`;`ëIÞaüeÄ"YLupí+=>1ðç
1
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ä(:óIÅ\]w%HØÙ+"år

öõÇÓ = öõÈíÇÓ + öõÉ_%3 * XY3

â"åLÇ¾4üe`ANALYZE`Yê1ü·Ø{|P[*+T".ðT£c1

½çÄïO1¾VÄ"Åy1êSI½çÄ+Ä",:óõúí¢ìííãq®+SQLOPêôT1

b»+"å,~ëg.wT¾(`postgresql.conf`IÁ#XYªÖ%HÄÆ.ùÉ(,¨x#ï¾VÄ"ÖÜ
¿.)I Çó¿3Storage Parameters1
^_%H-¡g}ìí%HÄ+#$¿.upI{kK'"âÄç\]âåI`ë\]êÑ-¡1

þxHïúN]TçIK¬a]TÕ+ïúNõ®¾VÄ"@êeh¿.#
ÒÎo+ÓIIqï! Ô]T+ïúN.R#x)I ä(gÖ+¬é I/O
ÎÏ¬#Øæ+1ïíIbcMK'"g}-¡wÖÄ autovacuum_vacuum_cost_delay`ô
`autovacuum_vacuum_cost_limit #$¿.+Ä+ïúNïí1läKHoçzU1

autovacuumïúð?ìnïíìî#ïOP1^_ùHð?@0STÇautovacuum®a+`SHARE
UPDATE
EXCLUSIVE`åëì+åIëåSTLUéâautovacuum1a?ëì+åèáàIÁ#I^_autovacuum
MK]TYìîèXID»ÆÛâK`pg_stat_activity`£¤U+autovacuumí´¤Y`(to prevent
wraparound)`üÖÜIëautovacuumïí1¾VUé1

úR

èq]TßASTÇ`SHARE UPDATE
EXCLUSIVE`åëì+å+OPÛØ^ANALYZEÜXOí¨autovacuum3�ðz}ò1

pnÆd)¨

Kù7óò5åò$qM2\]REINDEXOPP%g�²¸ÆÍEµêÆd)¨1

g}}êQò«+BN)¨=>1~»Æ]1Á#I+#a%ãçî+«®ï]+XOMr^_%H=>ü
*)R)¨®õÔ+êô®1[*Iâ=>ûÀ1:81êSIKIãÖH°±U¸ô:Áï#êô®Ñ�
1[*+\]áàUIXY\R«®+\]#ñx+1ä(Iq+\]áàI9:\]èqÆ)¨1

ä(ÌBN)¨XO+×Ø+Ðañ¼2èR:ó1K\]ÌBN)¨çèqoÖ)¨+À"º»#H¼Õ·
1

+aIä(BN)¨I%H|d¸+)¨£{|wxe+)¨Åy!êAZ5I
êªK|d¸+)¨üI>KüØ&+=>ìnÀ"üÅØ&ÛIq+läA;VïÇ](ÌBN)¨Ü1
úúªwFCÅy6éÅåòèqÆ)¨1

REINDEXK¬aóò5wXYèê,-ã2\]1 b»óò5ISOPßA%H`ACCESS
EXCLUSIVE`åIêSìnÑ¼\]`CONCURRENTLY`O@ôTùIâO@úßAST`SHARE UPDATE
EXCLUSIVE`å1

p[hEèé

á./0WXã+p[ûGÇ#K%H2Ê#H¼Õ·I vï#úúìí`/dev/null`ßàùÉ1
KðTyz'é+ççIp[ûG#Ìn()+1ïíIp[ûGXOñþ¸ÛÁ8#K£cC+t0Ä8
üÜI êSáïíÝÞð;î2Ç#ùÉ1áßA*©p[hEI
IqK%&c"+ç®Lí23|+p[hEVWÝ*b+1

^_á|ø2á`postgres`+stderrèÒR%HhEUIáíòRp[ûGIÁ#,éâp[hE+$%Ê
z#mîVÆ!WXã1IqTä(2*ö÷U\]+IvorySQLXO#Xµ¶+IÁ#á¾èï½K&­ö
÷üIk¯1
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%H{¼++z#áWXã+stderrûG*¿Rùãp[*©?KJ1ÇÉa%H¦d+p[*©?KIá
XYìíK
`postgresql.conf`J-¡8¡¿.`logging_collector`ª`true`++zU]ù1áÅXY\]IãÊzáp
[./,-òùãX¸+CSVÛ.):óåÜ¬à1

¡ÔI^_Kág}\]+#ïWXãDEUa%HÔôp[*©?KIáXO{Ó!\]ù1
£^IÑBKApache*9J+rotatelogsïÆóXY](IvorySQL1ATRI%öIÊzõ%#áWXã+st
derr]!sÆèÒRA]+?K1 ^_á]`pg_ctl`UVWXãI{kstderrg}ÆèÒRstdoutI
êSáÞßA%H!sOPI£^r

pg_ctl start | rotatelogs /var/log/pgsql_log 86400

`XYìí-¡logrotateê~úÃIvorySQL¦¡p[~úã&ò+p[hEê"cI7Êz1KIãóò5
Ip[~úãèâp[hE+¤¥,÷¡Ivlogrotate
ëèqêiI7hE1UVp[*©çIlogrotateí¢ÄÇÔ]?KLð%E+ûG*¿R|hE1Iìn
#ìí`postrotate`ñm}ò+IâñmÒÔ]?K*¿`SIGHUP`¢)I\#Æ|Ð2p[hE1KIvoryS
QLUI`XY\]`logrotate`O@]T`pg_ctl`1WXã~RSOPLIWXãLt§R|+p[hEPÆ
|Ð2ºahEIÆéTÉ(p[ò68¡1

 ·

èq]TßASTÇ`SHARE UPDATE
EXCLUSIVE`åëì+å+OPÛØ^ANALYZEÜXOí¨autovacuum3�ðz}ò\]×'p[h
E¤çI^_?RÑ¸Ð2hE.ÓÜP*&hEÄ/GIëWXãXOðzÆ|Ð2p[hE1
KIãóò5Ip[í£L*¿Rb+p[hEIëRòNðTp[*©ªî1
^_Llogrotate8¡ª}~p[hEVL#[*IëWXãXOíßìSç®°±¦ò6+í£1
ª´ZSyzIXYLp[~úã8¡ªV':8p[hE¤IV\]`prerotate`ñmñZÐ2+p
[hE1

¡Ô%ã&­Ä+!"p[ûG+Êzó#áùÉ*¿³syslogI¨syslog'"hE*©1
Aï]IHïÆIÇÉßA-¡`postgresql.conf`J+`log_destination`8¡¿.-¡ª`syslog`Ûò6`sy
slog`p[Ü1ÀLKá½á0syslogµéð?23.·%H|p[hE+ççI áóXY*¿%H
`SIGHUP`¢)³ù1 ^_á½¾VðTp[*©IXY8¡logrotate?K'" ê¾syslog+p[hE1

ïíIKñxgÖüIsyslogï#ÌnXýIÁ8#K>ä¸Rp[í£+óò5�
ùXOKáÑßA{7í£+çç,éPNßàùÉ1¡ÔIKLinuxIsyslogíáÖHí£A.R©<üI
ILá²ñx+MOÛáXYKsyslog8¡hEJ>+hE¤2.\]%HÒ - ÓêÇ]IãTªÜ1

: ·ü>ç}+¬aÈÉÊË? +#KX8¡+®óü23%H|+p[hEI
ÁùÉVÐa'"äb+ØïþßA+p[hE+[*1áXO+ßA-¡%HS'"bXêèq2[*b
p[hE1 ¡%ãXO+Êz#8¡p[*©?KI¨ù1ö212b+p[hE1

pgBadger
#%HÔô@AIùXYðTp[hE+3é:ó1check_postgresXKÆAí£GºKp[hEUçÒNa
giosFÆúRIÅXY¤/ñx#ï+Á8óò1

CX]Øµ6Ho,vÜ

ïæÊË+£c

89©<4Z©Ý

89©<4Z©Ý´ZwÞ\]%Ö./0ÄÅqê+æE2ü1ù\]%HÃxHWXã89+ø%©<
5�1^_Õ./0WXãìîILCWXãëXY66VUV./0Ió¼_ù4%e./0ÇÈUöv
íêw1I#%ã56+4Z©ÝIVWï#K./ßì1

897ENOKÑ=#$-CUñn31ÅXY\]%HÑ=hEgÖIÁ#A ·+#âhEgÖÔÆa
}ê+POSIXTª1IãÊz+%HÆ¸ÓÜ#^_89©<5�ìîP78IÕA,LCWXãwíQò
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ðzïú1¡%Hyz#KÕAWXã]TçILCWXãÂúïOÅy89#$1

hEgÖÛ1-CÜvÜ

897ENO+%ãuplm#hEgÖvÜIK#Uä%HhEgÖ+¬apQí1^_R÷(¡%Ï±
çùü+%HhEgÖ1$%+ÓÜ#â^_í?í¢OÇ©LCWXãa%ÖâhEgÖ+%²+ÄÅ Ñ
Á8#äLCWXã+.·í¢GàÕÖùüØæ+bKðT1DRBD#]( Linux
+%ãST+hEgÖvÜÊË1

É.àp[¾¿

9C,:CWXãOÅìí¸T%HÉ.àp[ÛWALÜò6+SêÇ®ªþ;¥'1^_ÕWXãìîI
LCWXãÙaÕWXã+½#¬a./IVWOÅ5621Qò|+Õ./0WXã1IXY#æE+P
FE+IVWÞO](~H./0WXã1

XY\]'(hE+p[¾¿ØSvÜPäN+"cê º%HLCWXã1

>KvÜ

>KvÜ&¨./0WXã*¿./{|S³¡%ÏWXã1IvorySQL>KvÜ4WALÍdG>K./{|
S1>KvÜ&¨`þHÄvÜ./{p1SÔI*9./{|+WXãXYæçÿÀ#ïWXã+{pI
4v&¨./KxHÊÒSV1íîÊ-.ÅOFÆdÙ+NO1

'(©*ã+Õ-CvÜ

'(©*ã+vÜìníLup./+í´*¿Réè+ÕWXã1ùKþHÄ+'~üïúIÕWXãÛ
ìnÜL./{pFE*¿RC]WXã1
ÕWXã]TçIC]WXãXYÏÔí´IVôTm2./upP.·õú1Iã§à+vÜìn](Ù
7¸./:ó¢ÎÏPN./C0í´µ¶1

Slony-
I#IãvÜd¢+%HØy1ù\]ÄééIVW­®xHLCWXã1êªùíFE{|LCWXãÛS
RÜIK4Z©ÝçXOía./ßì1

'(SQL+vÜU®E

ìí'(SQL+vÜU®EI%H?K;,Ö%H SQL
í´Váù*¿³%HP¬aWXã1Ö%HWXã²¸2õú1¸.í´í¢1*¿³¬aWXãIIq
Ö%HWXãwOµ~Rbcup1ÁÞ¸í´XY1Þ*¿³%HWXãIIq&¨¸µ6KWXãõ®
:91

^_í´¥}up*¿Iëé.+`random()`uùå,`CURRENT_TIMESTAMP`é.+þ;ç®,K�å
XOêïæWXãvF1 êªÖHWXã²¸]TIVWù*¿ SQL
í´vÐa|M+{p./1^_I#ïXµ¶+I{kU®EPÔ]?Kí¢4ø%WXã7ÄèSdå
IVLü_](.·í´1 +í¢ ·ÄÇ¬aWXãKFñPUîèXçw#Øæ+1IL<à\]
äM&FñPREPARE TRANSACTION,COMMIT PREPARED1 Pgpool-II,Continuent
Tungstenó#IãvÜ+Øy1

FExÕÖùvÜ

ä(ïí1èqaµPì=>Âcç+WXãI^?òmPú?WXãIÇ®WXã®+./%²#%H@
A1ìí\]FE+xÕÖùvÜIÖ%HWXã²¸ïúVWèqÇ#ïWXãì¢êÄèëì+èX1
I7ëìXYÃ]ùPëìÈÉâëêÈÉ1Bucardo #IãvÜd¢+%HØy1

æExÕÖùvÜ

KæExÕÖùvÜUIÖ%HWXãOÅµ¶.:(IVWKÖ%HèXFñõ;I1up+./í14
¶3WXã¾¿³Ö%H#ïWXã1ÒÆ+.ÚVXOá²íx+åè,FñehIðvá²ñx+MO
1¸:(XY1*¿³b·WXã1ù7 º\]89©<êÙ)ì¢µ¶1æExÕÖùvÜÕAä(¸
µ6Ñ¼IÑ!ù+¸Ìö#b·WXãwOµ¶.:( Ñ
ÐaíAKÕWXã,LCWXãõ®ä:µ6IVWêª./up14%HWXã*¿R¡%HWXãI
ïíaÌÄèé.Û^`random()`Ü+yz1
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IvorySQLïFÆIãvÜd¢IÑ!KÔ]@8PU®EUXY\] IvorySQL +äM&FñPREPARE
TRANSACTION,COMMIT PREPAREDê ºIãvÜ1

5Ä¬üwü}xãÊË+O³1

ÁM 89©< hEgÖ
vÜ

É.àp
[¾¿

>KvÜ '(©*
ã+vÜ

SQLvÜU
®E

FExÕ
ÖùvÜ

æExÕ
ÖùvÜ

n]+A
Ø

NAS DRBD ¦dSv
Ü

¦d>K
vÜIpgl
ogical

Londiste
ISlony

pgpool-II Bucardo

ì¢Êz 89©< ©<1 WAL >KÈ8 ÄT SQL ÄT ÄT,T
å

ïA(Á
Í7E

¥ ¥ ¥ ¥ ¥ ¥ ¥

&¨xH
ÕÖùW
Xã

¥ ¥ ¥ ¥

ðÕWX
ãµ6

¥ ¥ ¥ ¥

ïÝäx
HWXã

¥ with sync
off

with sync
off

¥ ¥

ÕÖùì
îLÂï
ßì./

¥ ¥ with sync
on

with sync
on

¥ ¥

vÜéµ
¶Þ¸í
´

with hot ¥ ¥ ¥ ¥ ¥

ÖHÄé
é

¥ ¥ ¥ ¥

ïßAë
ìÈÉ

¥ ¥ ¥ ¥ ¥ ¥

a%7ÊËïÇcü}+d8r

¥ ./:<

34öé®"ö©I341_&r1Ôw6;GrÖ(×ÕÇ_Ü!234IJÖ4×ØÙè
ö2!ÚÛêÜÝ2&Gr×ØÙ£GrÖ(×_!­ÉÑ£ÞfYÔÚÛêÜÝZ342G
rdVIJÉÑqrÖ(×2ôáIJ´VÝ/Õ=ßÇN&GùÖ(×ÆÂh²à×ØÙ34
ZGrwCáâ_

¥ xWXãVTí´ôT

ÆãZäéåæ}~érÖ(×Ç¾{érÉÑ2'Hñ£Gr}~GrYGÉÑ´VérÖ
(×Çá`HI_ Éçåæ}~érÖ(×NGrYGÉÑÆ%ªªA_
ÉË©Ëæ´34NÖ(×bùèö%9è&GrÖ(×vÄ6ÉÑ·é¿ÂZêö2¿¼®
¶­,-ëGr·ìÖ(×2iÂíÔ¶­%ª-ëV._
ÉÃIJ´VPL/Proxyªî1Ç]^Éçåæ_
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p[¾¿LCWXã

âä

DdÕWXã,LCWXãìn#kÚ+IêSùÉXYÑXOØÙIÅ)4./0WXã+äéê\#I
q1Á82IÇÄ«®Ø?+Â`¤L1¥}up2¾ôIêS^_âÁM1\]IÕØCWXãí¢äÄ
«®Æa}êØæ+66Â`1ò³^_CREATE
TABLESPACEKÕWXãü1ôTIKOP1ôT;Iù¬ßA+bc|66öí¢KÕWXã,¬aLC
WXãüùDd¼17EïßA}êØæIÁ#}êsAIKÔ],gÖ+&Oq¦èéäHØæ+gÖ£
èéäHïØÙ+gÖ{-ã1Kbcóò57EÌÍí¢Øæ Ñ 4%H 32 ÷gÖ¾¿R%H 64
÷gÖLïíïú1

ìnIïOKäH]TÕïæÕlmIvorySQL+WXãõ®¾¿p[1IvorySQL
êB2*"+CZ#ïKelmÃÄUpQ©<¬àIêSKÕWXã,LCWXãü]TïæelmLí
òN2ïú1ïíIKIÊ>VÐaFÆMà+­®IêSÇÉde¨ÕCWXãü]T+lmÑXOØæ
1þÃÄR%H|+elmçIÑèê+CZ#ùÃÄLCWXã Ñ
%H|+elm*T{XO,-4;%Helm¸T WAL hE1

LCWXãõú

WXãUVçI./A6U#K standby.signal  hEIWXãð·standbyáà1

KLCáàUIWXã®¦2Ô]4ÕÖWXãµ~R+ WAL1LCWXãXY4%H WAL
êirestore_commandPNìí%H TCP aµëµ4ÕÖùÛSvÜÜ¸T
WAL1LCWXãLÅ@0övKLCúö+`pg_wal`A6U(R+
WAL1{ìnK%e./0ÆUL*&I{çLCùLKÆUõ;ÆD4ÕÖùSíê+
WALIÁ#áÅXYKbcççéVÄÅhER`pg_wal`¨ùÉ1ÆD1

KUVçILCùìíövêi÷¡¬aX]+ WAL
ê23II¥ª`restore_command`1%ïùR?{JX]+ WAL
+EÖVW`restore_command`ìÉIùí@0öv`pg_wal`A6UX]+bc
WAL1^_{ÅìÉVWSvÜg18¡ILCùí@0aµRÕWXãVW4KêiP`pg_wal`U(R+
ÑL%HX]ò623Sà¾¿
WAL1^_{ìÉVWÐa8¡SvÜIPNâaµLêé2ILCùíñ»REµ 1
VW@0þe4êiJ+hEöv1Iã@0êiØ`pg_wal`,SvÜ+1öí%ëÆvÜsWXãmîP
N%H©*ãhE©*w4Z©Ý1

þ`pg_ctl promote`1]TI
pg_promote()`;ôV2ôGrïª×yÅ;ð±¦`promote_trigger_file ÜILCáàí¼GVWWXã
ít§R¹ìõú1 K4Z©Ýõ;IKêiP`pg_wal`U¸âX]+bc WAL
L1övIÁïí@0aµRÕÖù1

ªLCWXãBCÕÖù

KÕWXãü-¡a¦êiR%HLCWXãXÅy+êiA61â\ÕWXãFGâêi÷¡ÅÔþ#L
CWXãXÅy+IâùÔþ÷(LCWXãmÐPN¡%HX¢++WXãIvï#÷(ÕÖWXãü1

^_á½A\]SvÜIKÕWXãü-¡»©ê&¨ê¾LCWXã+vÜaµ1âDd%HäåVWK
`pg_hba.conf`UFÆ%HPxH./0i1-¡ª`replication`+@1+AÇ©KÕWXã+8¡hEU`
max_wal_senders`1-¡ª§Å¸+å1^_A\]vÜII:ÄÇ`max_replication_slots`Å1-¡ò§
ÅC1

d¸%HLCWXã

Ad¸LCWXãIöv4ÕWXãTò+'~CÖ1KLCWXã+úö./A6UDd%HhEstandb
y.signal1Lrestore_command-¡ª%H4 WAL êiUvÜhE+|øOP1
^_á±äªwCX]MA+d¸xHLCWXãIÄ»`recovery_target_timeline`1-¡ª`latest`
(b»)ê\òâLCWXã´1*&K4Z©ÝR¡%HLCWXãõL*&+ç®èpQ1
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 ·

restore_commandÔâ¸âñ»I^_íAâWXãLþe@0âOP1

^_á½A\]SvÜIKprimary_conninfoUC·%H libpq aµ9¨LI#UÑ×Õù¤ÛP IP
2%Ü,aµRÕWXã¬ß+bcUQ½¾1^_ÕWXãßA%HëP](»©IëPÅÔâ1éèpri
mary_conninfoU1

^_áMKªCMOA+d¸LCWXãI_ÕWXã%qd¸ WAL
êiØaµ,»©IêªK4Z©ÝLâLCWXãLúª%HÕWXãïú1

^_áMK\]%H WAL
êiIXY\]archive_cleanup_command¿.êÝ*LCWXãïþßA+hEIIqXYÑ¹ó WAL
êi+º»1pg_archivecleanupïÆ1Á8-±ªKÜ¢ø%LC8¡5Ç`archive_cleanup_command`
8æ\]I3pg_archivecleanup1ïíA ·I^_áMKªCÖA+\]êiIa%7hEâ\LCWX
ãïþßAáÅßAÇýùÉIùÉ1]ê4Å)ÑL%H'~CÖöv1

8¡+%H|øØy#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'

áXYab·.R+LCWXãIÁ#^_á\]SvÜIÄÇáKÕWXãüL`max_wal_senders`-¡
ò§ÅCIIqXY&¨ùÉOæçaµ1

SvÜ

SvÜ&¨%ÏLCWXã£\]'(hE+p[¾¿{OÇ®ªÑ|+¥'1LCWXãaµRÕWXã
IÕWXãëK WAL ò6­&çâLùÉYSà¾¿³LCWXãvïíÝR WAL hE1CD1

b»óò5SvÜ#FE+IKIãóò5ÕWXãüFñ%HèXÇâQóKLCWXãüQòX3õ®
#K¤ò+eh1ïíIãeh£'(hE+p[¾¿ÊàUA¹òxIKLCWXã+O³§Yªòüµ
6+;F5ehìnç(%Ò1KSvÜUIïßA`archive_timeout`ê~Ù./ßìöë1

^_á\]+SvÜÐa'(hE+a¦êiIâWXãXOKLCù~R WAL &õ ;»~I7b+ WAL
&1^_*&IãóòILCùLßAÆ|4%H|+'~C
ÖU3ó1ìí-¡`wal_keep_size`ª%H§ÅC+åêÄÇb + WAL
&ïí1ÖgÆ]PNªLCù8¡%HvÜIIXY´Z*&Iãóò1^
_-¡w%HLCùXYÅy+ WAL êiIóïßAI7ÈÉÊËIêªâêiXY
ªLCùÇý§Å+&ILCù¬#XY\]âêiêçlÕÖù1

A\]SvÜId¸%H'(hE+p[¾¿LCWXã1L%H'(hEp[¾¿LCWXã©QòSv
ÜLCWXã+Eµ#á`recovery.conf`hEU+-¡YéÒÕWXã1-¡ÕWXãü+listen_addresses
,»©O@Û3`pg_hba.conf`ÜIIqLCWXãXYaµRÕWXãü+H./0`replication`1

K­® keepalive
'µ9O@+gÖüI-¡tcp_keepalives_idleØtcp_keepalives_interval,tcp_keepalives_countaö(Õ
WXãI62 ·R%Hé2+aµ1

-¡ê¾LCWXã+V*aµ+Ñ¸.AÛÇ3max_wal_sendersÜ1

þLCWXã1UVVW`primary_conninfo`1MÄ-¡ILCWXãLKÆë}êiU¬aX]+ WAL
hEõLaµRÕWXã1 ^_aµ1òNd¸IáLKLCWXãU\R%H
walreceiver IVWKÕWXãUa%HØÔ+ walsender ð?1
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»©

-¡¼](vÜ+ÅyGÓÌnÆAIIqÞa¶¢+]ùXY¸T WAL SIêªñ-ã4 WAL
SUJTGßAÁGÍOÅy+¢£1
LCWXãí¢úª%HÆa`REPLICATION`ÁG+KùP%H¼Ä]ùêÒÕWXã»©1
9:ªvÜDd%Hô]+Æa`REPLICATION`,`LOGIN`ÁG+]ùKù1
¿À`REPLICATION`ÁG³GwÌnC+GÓIÁùï&¨]ùupÕgÖü+bc./Iv`SUPERUSER
`ÁGëXY1

vÜ+Üù2»©Ã%HK* database*iUéè`replication`+`pg_hba.conf`ò6ÖÜ1Ø^I^_LCW
Xã]TKÕù IP
192.168.1.100`%9V¿=ßZñ.ßB`foo I!"FXYKÕWXãüÒ`pg_hba.conf`hEÜQ5�T
r

# }~Çò 192.168.1.100 ZV. "foo" NRTyEÓZÍ=LABGr

# =ß¼ÕÞÛ³±ÝóÞ_

#

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

ÕWXã+Õù¤,2ë)Øaµ]ù¤,ëPKprimary_conninfoUéè1KLCWXãü+XYK`~/.p
gpass`hEU-¡ëPÛK* database*iUéè`replication`Ü1Ø^I^_ÕWXã]TKÕù IP
192.168.1.50 Ø2ë`5432`üIVWëPª`foopass`I!"FXYKLCWXã+`postgresql.conf`hE
UÜQ5�Tr

# ¼ÕÞfÛ³±ZÝóÞ�ÄNÝÞ 192.168.1.50 Æ2

# ½ÍÎH 54322Û³3VZV.ßH "foo"2Í=H "foopass"_
primary_conninfo = 'host=192.168.1.50 port=5432 user=foo password=foopass'

oÖ

SvÜ+%HÆA¹ºé¯#KÕWXãü­&Á+ÐaKLCWXãüÔ]+ WAL
ò6.1áXYìí£cÕWXãü+þ; WAL .÷¡,LCWXãµ~R+ÑL%H WAL
÷¡ê±çIHrLR1I7÷¡:8XY]ÕWXãü+`pg_current_wal_lsn`,LCWXãü+`pg_las
t_wal_receive_lsn`êë)1LCWXã+ÑL WAL µ~÷¡Å1sAK WAL
µ~Nð?+ð?¥'UIâ\]`ps`OPsA+¥'1

áXYìípg_stat_replication£¤ë) WAL *¿Nð?+�Ä1
`pg_current_wal_lsn`Ç`sent_lsn`iõ®+L¸xFÄAÕWXãÄ¶ÕL¸+µ6Iv`sent_lsn`,L
CWXãü`pg_last_wal_receive_lsn`õ®+xFXOÄAÑ=ehPNLCWXãMÄ¶ÕL¸+µ61

K%Ï:LCüIWALµ~Nð?+¥'XYìípg_stat_wal_receiver`£¤ë)R1
`pg_last_wal_replay_lsn`,â£¤+`flushed_lsn`+x8ÄAWAL+µ~6é¸(ù1Æë+6é1

vÜI

vÜIFÆw%ã¾Vó+ÊzêÄÇÕÖùK¬a+LCù~R WAL &
õ;ïíÝ*ùÉIVWÕÖùÅïíÝ*XOá²övëì+TIâ\LCùé2Å#^S1

úªvÜI+É@IÅXY\]wal_keep_sizeìîÝ*b+ WAL
&IPN\]archive_commandá&Ç#K%HêiU1 ïíII7Êznníá²Çý+ WAL
&£ßA+{xIvvÜIÞÇýgÜ¬ßA+&1
¡%Ê>IvÜIXYÇýñx+WAL&YÅ(ùÉC¦w:8³`pg_wal`+«®�
max_slot_wal_keep_sizeÓÜvÜI¬Çý+WALhE+¸¹1

dÙ2Ihot_standby_feedback, vacuum_defer_cleanup_ageÇéwØ?Tï1 vacuum
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Ý*IÁ#;NKLCùé2q®ðzFÆÇéIvLNëßA1-¡ª%HñC
+ågFÆ§Å+Çé1vÜIMWwI7(ö1

í´,õNvÜI

ÖHvÜIwa%H¤9I¤9XYÑB¹.9OØ.9,5äè9¨1

ga+vÜI,ùÉ+¥'XYK pg_replication_slots£¤U\R1

IXYìíSvÜÎe PN SQL é.DdVWÝ*1

8¡ Ø

áXYIqDd%HvÜIr

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)

A8¡LCù\]IHIIKLCùUÔâ8¡`primary_slot_name`1IJ#%H|ø+Øyr

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

ÄfvÜ

ÄfvÜÁM&¨%ÏLCWXãµ~vÜaµVWá WAL
ò6Sà¾¿³#ïLCWXãIó_%H©*ã%q1IXY1]êÙ¹ä(ÕÖù+ëµaµ.VW\
òÖö®+q¹2üÑ¹ó1

%ÏæçPQÕµ~N,*¿Näå+LCWXã1¥ª%ÏÄfLCWXã1Ò{ëµÓÛìí{)+Ä
fLCWXãÜaµRÕÖù+LCWXã1¥ªü3WXãIv{7°ò{ú+LCWXã1¥ª53W
Xã1ÄfvÜVÐaä53WXã+.RP9¡-èÓÜ1

%ÏÄfLCWXãïúú*¿4ÕÖùµ~R+ WAL
ò6I+A*¿{74êiUöv+ò61êSâ\ù7ü3aµU+vÜaµ1UéIÞA+a|+ WAL
ò6X]I53+SvÜwí`¦5¢1

ÄfvÜA;#FE+1æEvÜ-¡þ;äÄfvÜðÎÏ1

ï!K°kq+Äf9¡UI:CâRwíÒü3¾D1

^_%Ïü3LCWXã1FÃª|+ÕÖùIW53WXã+`recovery_target_timeline`1-¡òÕlates
t'`(b»)I53WXãL`¦4|+ÕÖùòRS1

A\]ÄfvÜIAd¸ÄfLCWXã¨ùOÅµ¶vÜaµÛâ-¡max_wal_senders,hot_standby
IVW8¡'(Õù+»©Ü1á+LßA-¡53LCWXãU+`primary_conninfo`éÒÄfLCWX
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ã1

æEvÜ

PostgreSQLSvÜb»#FE+1^_ÕWXãÇÈIëù7g1Fñ+èXXO+Ða1vÜRLCWX
ãIIíá²./ßì1./+ßìRÇ4Z©Ýç+vÜehò£Ø1

æEvÜOÅÇ©%HèX+¬aupwO1¾¿R%ÏPNxÏæELCWXã1I-¸wÃ%eèXF
ñ¬FÆ+¯B®ÃóÄ81K±çùST"¦UIãÇéÄ81¥ª 2-safe
vÜ1vþ`synchronous_commit`1-¡ª`remote_write`çIë# group-1-safe Ûgroup-safe , 1-
safeÜ1

K:(æEvÜçI%H.èX+ÖeFñL%ëÝäIëR~R%HÄ»ÄkâFñKÕWXã,LCW
Xãüwg}1.·R©<ü+É.àp[U1./í1ßì+$%XOM#ÕWXã,LCWXãKæ%
ç®wÇÈ1IXYFÆ{CÄ8+®ÃMIÑ!ÞagÖ!"FA?gäÏWXã+ë¡,!"1ÝäÄ
»FCw]ùä(upïíßì+¢ÅIÁ#æçÅïíA2ÜQwä:(èX+ÏÔç®1Ñ¹Ýäç®
#KÕWXã,LCWXãõ®+ê»ç®1

Þ¸èX,èX»àïßAÝäLCWXã+»v1yèXFñÅïßAÝäLCWXã+ÏÔIÞa+Ë
FñÍßAÝä1#ç®]T+VúÛ^./6·P)¨ÍdÜïíÝäÑL+Fñí£1¬aäM&Fñ
VúA(FñÝäIÑ×ÉC,Fñ1

æELCXY#À"vÜLCPN#>KvÜÿÀN1ù+XY#bc#ïÀ"PN>KWALvÜS+í[
NIùUò^c*¿Vþ+âRí£1*¦d+À",>KvÜgÖõÔI+Ñ×`pg_receivewal`,`pg_r
ecvlogical`õd+ÁÍ?KIYà%7íîÊvÜgÖ,èÜ?K1æEvÜ­®+½¾:í\ØÔ+hi
1

'm8¡

%ïSvÜg}18¡I8¡æEvÜóÞßA%HhÔ+8¡Eµrsynchronous_standby_namesí¢1
-¡ª%HÌ«å1 synchronous_commit`ÃÞô;õÇB`on IÁÃ(I#b»åIìnïßApQ1Iq
+8¡Lá²Ö%eFñwÝäÄ»í£IYÇ©LCWXãg}LFñò6.·R®Ãó#$U1`synchr
onous_commit`XYÃHé]ù-¡IêSùXYK8¡hEU8¡ØXYªÁè]ùP./08¡PNÃ
Ô]V'8¡IIqXYK%ãÖèX'~üÖÜ®ÃMÇ©1

K%HFñò6g}KÕWXãü1.·R©<LIWAL ò6µÕ1*¿RLCWXã1Öe%S|+ WAL
./1.·R©<LILCWXãí*¿»ví£I*ÌKLCWXãü`wal_receiver_status_interval`1
-¡ªB1^_`synchronous_commit`1-¡ª`remote_apply`IþFñò61ÆëçLCWXãí*¿
»Ôí£IIí¨âèXQòX31^_î/ÕWXã+`synchronous_standby_names`-¡OUâLCW
Xãúª%HæELCILíî/ê¾âLCWXã,#ïæELC+»Ôí£êÉècç¡ëMKÝäÄ
»Fñò61~R+èX1I7¿.&¨!"Féè±7LCWXãÔâ#æELC1 ·æEvÜ+8¡
ÕAKÕÖùü1O¤+LCWXãí¢ëµaµRÕÖùIÕÖùä\]ÄfvÜ+53LCWXã%ð
¬Ü1

L`synchronous_commit`-¡ª`remote_write`Lá²ÖeFñwÝäLCWXãg}µ~Fñò6VL
ù.GR#¾Ð¬K+õúgÖ+Ä»IÁVÌÝä./w1AGRLCWXãü+©<1Iã-¡FÆw
£`on`AW%ö+®ÃMÇZrK%eõúgÖÇÈèEULCWXãXOßì./IÑ!ùï#%eIvory
SQLÇÈ1ïíIK ÔUù#%ãa]+-¡IêªùXYÙ)èX+ÏÔç®1ÞaþÕWXã,LC
WXãwÇÈVWÕWXã+./0æç178+óò5I./ßìÍí*&1

á`synchronous_commit`-¡ª`remote_apply`Lá²Ö%eFñwíÝäIëRþ;+æELCWXã
QRjùÉg}ÆëwâèXIIqóí\âèXä]ùí´X31K|ø+óò5IIªqaê_%²M
+µ6HoýGwÑ21

^_:(%e56?õI]ùLmîÝä1ïíIK\]FEvÜçIK¬a¥ÈÉ+ WAL
ò61¾ûRþ;aµ+LCWXãõ;IWXãLïí}ê?õ1

xHæELC

æEvÜ­®%HPN{xHæELCWXãIèXLíÝäIëR¬aæELCWXãwÄ»~RwùÉ
+./ªî1èXí¢Ýä#»v+æELC+.RÃ`synchronous_standby_names`éè1IH¿.+é
è%HLCWXã¤¥àÊzÛ FIRST`ê`ANYÜ+�Äê4�G+LCUOTæELC1
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Êz`FIRST`éè%ã'(Ìù+æEvÜVW¨èXFñÝäIëRùÉ+WALò61vÜR'(ÌùÄ
OU+¬A(.R+æELCüªî1K�ÄUGºcg+LC1³FcC+ÌùÄIVWL1läªæE
LC1#ïKIH�ÄU÷¡ýL+LCWXãÄAXO+æELC1^_bcþ;+æELCÃ(bc¶
êé2aµIùL¸ä15%HÑCÌùÄ+LC¬É@1

'(Ìù+xæELC+`synchronous_standby_names`AØªr

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

KIHØyUI^_aXHLCWXã`s1`Ø s2Ø`s3`,`s4`K]TIäHLCWXã`s1`,`s2`L1O
UªæELCIêªùÉGºKLCWXã¤¥�Ä+;ô1`s3`#%HYK+æELCIþ`s1`P`s2`U
+bc%HìîI ùóíTv@õ1`s4`ë#%HFELCêªù+¤9ïK�ÄU1

Êz`ANY`éè%ã'(âè.R+æEvÜVW¨èXFñÝäIëRùÉ+WALò6Å)1vÜR�Ä
U¬A(.R+æELCüªî1

`synchronous_standby_names`+'(âè.R+xæELC+Øyr

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

KIHØyUI^_aXÏLCWXã`s1`Ø s2Ø`s3`Yà`s4`MK]TIèXFñLíÝäê¾Å)#U
b·äÏLCWXã+»v1`s4`#%ÏFELCIêªù+¤9ïKâ�ÄU1

LCWXã+æE¥'XY\]`pg_stat_replication`£¤í\1

MOâä

æEvÜìnA(ý½2âä,ë¡LCWXãêÇ©Ô]OPE¦·2ïú1ÝäVïï]gÖ«7IÁ
#èXåí®¦Ç®ëR¾û1Ä»1#ü_#Iï¹Å\]æEvÜLÃ(ÏÔç®ÜQYàcC+Ë]
uvæç./0Ô]+MO1

IvorySQL&¨Ô]2*NìívÜêéè¬A(+®ÃMÄ81IXYª~HgÖéèIïíùÅOÅªÁ
è+]ùPaµéèI¼Å+XYªøHèXéè1

Ø^I%HÔ]+6¶+"òXO#Iqr10% +pQ#ÆA+ÜùÇóIv 90%
+pQ#ïÖÆA+./Iâ\ùÉßì!XÅ£c-ã-ZÛØ^]ù®+[Ýí£Ü1

ìíKÔ]Ä8ÛKÕWXãüÜéè+æEvÜO@IÇÉXYª¸ô:ÆA+pQFÆæEvÜIVW
ïí\ç~é+6¶1Ô]Ä8O@#\CMOÔ]9¶æEvÜ+%ãÆA, ]+ïÆ1

áÔâ»ªÑ=q¹í¢£ WAL ./+­&uC1

CX]Mâä

þ`synchronous_commit`1-¡ª`on`Ø`remote_apply`PN`remote_write`çI
`synchronous_standby_names`éè­&+èXFñAÝä#»Ô+æELC+.R,¤¥1^_b%æE
LCÇÈIIdèXFñXOðz}ò1

CX]+Ñ%ÊË#ÄÇa¬A(.R+æELC1IXYìí\]`synchronous_standby_names`éèx
HYKLCWXãê º1

K'(Ìù+æEvÜUIGºKâ�Ä;ô+LCWXãL1]úæELC1L>+LCWXãLKþ;
æELCWXãìîçTv@õ1

K'(âè.R+æEvÜUI¬aGºKâ�ÄU+LCWXãwL1]úæELC+çO1â\#U+
%HìîI#ïLCûL`¦ÛbçOæELC+äå1

þ%ÏLCWXãí%eUQRÕWXãçIùL'(%ã+ÐaMÄæE+¥'1I1ç}ª`çl`áà
1%ïLCWXã,ÕWXãõ®+hrí%eQòBIÇÉóêRw ç+`Sà`¥'1KLCWXã1
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DdõL+ñ#%&ç®¦XOw#çláà1^_LCWXã1?õIëçl$qL1ÜQIÜQRÃL
CWXã1?õ+ç®#éÉè1ÞaþLCWXãR?`Sà`¥'LIùÍOòª%ÏæELC1Iã¥
'XY\]`pg_stat_replication`£¤í\1

^_KFñMKÝäÄ»çÕWXãÆUI{7MKÝä+èXLKÕ./0övç1¯òª}êFñ1Ð
a+zÄ»¬aLCWXãg}~RwKÕWXãÇÈç¬a+¥'"+ WAL
./1ù7èXXOïíKLCWXãüsAªgFñIâ\ùÉKÕWXãüsAªgFñ1ÇÉFÆ+
Ç©#rK WAL
./g}1¬aLCWXãèê2~Rõ;IÔ]Lïí~R%HèXòNFñ+sàÄ»1

^_ KðzÇ®¬A(.R+æELCI{kÔâÙ)`synchronous_standby_names`Uéè+èXFñ
ÔâÝä#»Ô+æELC+.RÛPNÇ]ÜIVWKÕWXãüÆ68¡hE1

^_ÕWXãÇÉ5+LCWXã#ó°+IáÔþ4Z©ÝR{7#ïÉÑLCWXãU+Ñ%çONü
1

^_KèXÝäçáßAÆd%ÏLCWXãIÄÇOP pg_start_backup() , pg_stop_backup()
1]TK%H`synchronous_commit` = `off`+íãUI`ë{7:(LÂúÝäLCWXãGº1

KLCùüa¦êi

þK%HLCùü\]a¦êiçIaäãïæ+óÉrWAL êiKÕWXã
,LCùõ®89IPNLCùa¾f+ WAL êi1þLCùÙa#¾Ð+ WAL
êiçIL`archive_mode`-¡ª alwaysILCùLK~RÖH WAL &çt]êiOPI
ï!ù#4êiöv+#\]SvÜöv189êiXYdÙ2'"IÁ#
`archive_command`í¢/0A1êi+hE#` g}#KIYàºa+hE#`aØæ+¦-1IA(
`archive_command`Ua{x'"Iêªùí¢þÅ
ïA12Æaïæ¦-+gahEIÁ#^_}êØæ+hE1êiäeç
Ôñ»òN1VW^_äHWXã@0æçêiæ%HhEI¬aI7wí¢
KÐaÊËóò+;F5}ò1

^_`archive_mode`1-¡ª`on`IêiãKövPNLCáàUðzU]1
^_LCWXã1FÃIùLK1FÃL23êiIÁ#ùLïíêibcï#ù¾Ð­&+
WALPç®èJKhE1 AKêiUòR}~+%g� WAL hEIáí¢ÄÇ¬a WAL
KR?LCùõ;w1êi1
ä('(hE+p[¾ûêjÝÀó#IqIêªLCùÞOövKêiU(R+hEIvU]wSvÜç
ëï#Iq1 þ%ÏWXãïKöváàUçIK`on`,`always`áàõ®Ðax81

4Z©Ý

^_ÕWXãìîIëLCWXãÔâ234Z©Ýí?1

^_LCWXãìîIëïía4Z©Ý*&1^_LCWXãXY1ÆUÛâ\Ô%öÜIÃ(XÆUö
v+ÌÍI{köv'"ÅO1¸âÆU1^_LCWXãïO1ÆUIë%Hê|+LCWXã ØÔâ
1Dd1

^_ÕWXãìîVWLCWXãòªw|+ÕWXãI{kµ5êb+ÕWXãÆULIáí¢a%ãù
ÜêìÜb+ÕWXãïþòªÕWXã1a7ççI1¥ªSTONITHÛShoot The Other Node In The
HeadI?õ#ï¾öÜIIä(´ZGºäHgÖw»ªùÉ#ÕWXã+óòÌníAI{ãóòLá²
v]VWÑ�á²./ßì1

ñx4Z©ÝgÖú\]äHgÖIÕgÖ,LCgÖIùÉÃùãÅûùÜaµê®¦ê©äNõ®+a
µM,ÕgÖ+X]M1ÅXOí\]íîHgÖÛ¥ªAòNWXãÜêìîù7ïþ4Z©Ý+óòI
Á#*ÌÌn¹Å2d¸ùVW}íwv¬2/0IhÔ+vñéXOí\âïúòï^ì1

IvorySQLVïFÆKÕWXãü¯rìÉVWìÜLC./0WXã¬ß+gÖDE1ºKgañxIq+
ïÆVWñ¼2ÇòN+4Z©Ý¬ß+õúgÖNO~cK%!IØ^ IP 2%ÜÝ1

%ï*&RLCWXã+4Z©ÝIóÞaø%+%ÏWXãKõú1I1¥ª%ã¼ó¥'1õ;+LC
WXãºK#ÕWXãIÁõ;+ÕWXã'(?õVWXO%ëÇ®?õ1A»RMn+õúI%HLC
WXãí¢1ÆdIAkKõ;+ÕgÖ!êç\]ùÆdIAk\]íîÏÛXO#ê|+ÜWXãêÆ
d1K¸¢úöüIpg_rewindNOXY1]êQ6IHí?1%ï}òIÕWXã,LCWXãXY1»
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ª#ò§wäå1ù7EOQ\]íîÏWXãêª|+ÕWXãFÆCÖIëR|+LCWXã1ÆdI
ïísÀIí\ògÖ8¡,õú'"{vñ1

êSI4ÕWXãt§RLCWXãXYñ5IÁ#A(%7ç®êÆ|BC4Z©Ýúû14ÕWXãR
LCWXã+nât§#a]+Iêªù&¨ÖHgÖanâ+?õç®êðTèé1IÅXYúª%ãä
4Z©ÝùÜ+/0IYÇ©KáßAùçù|2OÅïú1ÇÉ9:.%7!"í?êTI7èó1

A©*%Ïp[¾¿LCWXã+4Z©ÝI]T`pg_ctl promote`It]
pg_promote()IPNDd%H©*ãhEI#hE¤,Â`Ã`promote_trigger_file`-¡éè1
^_áMKâä\]`pg_ctl
promote`Pt]`pg_promote()`YðT4Z©ÝI`promote_trigger_file`óï#íA+1
^_áMKd¸Þ](4ÕWXã:SÞ¸í´vï#CX]MA++QRWXãIáïßAFÃù1

:C

ûñ:C]êç}'(êiövPLCáàU+WXãaµRWXãV]TÞ¸í´+O³1Iaö(vÜ
A+YàYC%éöv%HCÖR%HqÞ+¥'1ûñ:CÅéWXã4öv©ÝRMnõúv]ùO`
¦]Tí´VWÇ®#aµÐ2+O³1

K:CáàU]Tí´ÇMní´õúØÙIÑ!^5¬}#K%7]z,!"ü+<81

]ùno

þhot_standby¿.K%ÏLCWXãü1-¡ª|çI%ïövLgÖqR%H%²+¥'ùL23µ¶
aµ1¬aI7aµw1ÓÜªÞ¸I¼Å½çÄwïO1.·1

LCWXãü+./ßA%7ç®4ÕWXãR?LCWXãIêSKÕWXã,LCWXãõ®La%&
XYéR+eh1z#æçKÕWXã,LCWXãü]TØæ+í´XOêSvñ»ïæ+ü_1ÇÉj
LCWXãü+./ÇÕWXã#*Ñ�%²*+1%ï%HèX+Fñò6KLCWXãü1ÆDI{Hè
X¬ú+upLäLCWXãü¬a|Tò+5àX315àXYKÖHí´PÖHèX+23çTòII
TÉ(þ;+èXó°Ä81

K:Cq®23+èXXO*G5�OPr

¥ í´Åy: SELECTØ COPY TO

¥ 3¯OP: DECLAREØ FETCHØ CLOSE

¥ -¡: SHOWØ SETØ RESET

¥ èX!"OP:

_ BEGINØ ENDØ ABORTØ START TRANSACTION

_ SAVEPOINTØ RELEASEØ ROLLBACK TO SAVEPOINT

_ `EXCEPTION`1P#ï¦ôyèX

¥ LOCK TABLEIïíÞK5�áàõ%UkÄ*Gr ACCESS SHAREØ ROW SHARE P ROW EXCLUSIVE.

¥ ±ä,«7: PREPAREØ EXECUTEØ DEALLOCATEØ DISCARD

¥ üE,-.: LOAD

¥ UNLISTEN

K:Cq®23+èXLïí1:8%HèX ID
VWïO1.·RgÖ+É.àp[1êSI5�VúL­&²³í£r

¥ ./õNñúÛDMLÜ: INSERTØ UPDATEØ DELETEØ COPY FROMØ
TRUNCATE1 ·ï&¨Kövq®á²%H©*ã1ôT+Vú1IHÓÜ¼Å1Ô]R½çÄIêª
ï:8èX ID ÄTóïO1¸P.Ivþ;ïXOK%H:Cö÷U:8èX ID1

¥ ./èâñúÛDDLÜ: CREATEØ DROPØ ALTERØ
COMMENT1IHÓÜ¼Å1Ô]R½çÄIêªôTI7õúíA({|gÖA6Ä1

¥ SELECT É FOR SHARE | UPDATEIêªï{|ÊË./hEóðzTòTå1
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¥ `SELECT`ñ*ü+O­& DML OP+âë1

¥ sà:(%HC(`ROW EXCLUSIVE MODE`+áà+`LOCK`1

¥ b»¤§à+`LOCK`Iêªù:(`ACCESS EXCLUSIVE MODE`1

¥ sà-¡ÌÞ¸¥'+èX!"OPr

_ BEGIN READ WRITE, START TRANSACTION READ WRITE

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

_ SET transaction_read_only = off

¥ äM&FñOP: PREPARE TRANSACTIONØ COMMIT PREPAREDØ ROLLBACK
PREPAREDIêªâ\Þ¸èXÅßAKBCM&ÛäM&FñU+í%HM&Ü. WAL1

¥ K�{| : nextval() Ø setval()

¥ LISTEN,NOTIFY

KMnõúUIÒÞ¸ÓèX1&¨\]`LISTEN`,`NOTIFY`IêS:CíãK£¹ìÞ¸íã{Î%ö
+ÓÜ5õú1I7ÓÜU+ù7XOíK%H¥ê+*TU1ë`1

K:Cq®I¿.`transaction_read_only`¬#ª|VWïXY1pQ1Á#ÞAï@0up./0I:C
q®+aµïú!ê{_#ï./0aµ1^_*&4Z©ÝPt§Iâ./0Lt§RMn'"áà1þ
WXãpQáàçíãLÇ®aµ1%ï:CüXIùLXY*!¸.èXÛâ\#%HK:Cq®UV+
íãÜ1

]ùXYìí`SHOW in_hot_standby`êëíhot standbyíã#`#ÚÛ+ (KWXãlm 14
õ;â¿.`in_hot_standby`ï#K1ä({glm+WXãIXT+É@Êz# SHOW
transaction_read_only 1) SÔI +a%7é.&¨]ùÅya?C]WXã+¢£1
ùÉ&¨`3.?Kêr8./0þ;+¥'1](oÖövðéI
PN`XY3.vñ+?KL./0övRÁè¥'1

'"í´ëì

ÕWXã,LCWXãKxÊ>w`R2aµK%!1ÕWXãü+VúLKLCWXãü­&î_1ü_
#KùÉõ®aYK+µú]Pëì1Ñ-ã"È+ëì#MOr^_KÕWXãü*&%e¸./R+6
·I{kÕLKLCWXãü­&%HØÙ+ WAL ò6SIêvLCWXãí´XOAÊËgÖ«7ÛØ^
I/OÜ1

uÕ:C*&++XOa#ïd¢+ëì1ä(XOßA1Tí+í´,Ûù7óòUÜÈÉùÉ+gé2
íãêjII7ëì#7ëì1]ùXY]½ãÊàê'"Iãëì1ëìóòÑ×r

¥ KÕWXãüTòwÅyJïåÛÑ×sà`LOCK`OP,xãDDLVúÜÇLCí´U+ÄÅyëì1

¥ KÕWXãü[*%HÄ«®Ç\]âÄ«®#$½çïúhE+LCí´ëì1

¥ KÕWXãü[*%H./0ÇKLCWXãüaµRâ./0+íãëì1

¥ 4 WAL Ä*ò6+Ô]Ç5àûOÒ\3Ób·A1Ý*+T+LCèXëì1

¥ 4 WAL Ä*ò6+Ô]ÇKLCWXãüÅyâA¯=+í´ëìIï!A1Ý*+./#`ªX31

KÕWXãüII7óòúúíá²Ýä�VW]ùXYOQTíI7ëìVúU®+%H1Á#IKLC
WXãüëÐaOQrg1 WAL
ò6+Vúg}KÕWXãü*&I{kLCWXãïOKÔ]ùçìÉ1SÔI&¨ WAL
Ô]ðÓÝä#ÌnïXT+IêªLCWXã+¥'LQòþaúúÓL(ÕWXã+¥'1êSIFÆ
w%ãùÜêáÜM2TíÇA1Ô]+ WAL ò6ëì+LCí´1

âyzó§+%HØy#ÕWXãü+%÷!"FK%HÄü]T`DROP
TABLE`IvâÄMKLCWXãü1í´1^_`DROP
TABLE`1Ô]KLCWXãüIñksâLCí´ïO`¦1^_IãóòKÕWXãü*&I`DROP
TABLE`LÝäëR#ïí´üX1Á#þ`DROP
TABLE`1]TKÕWXãüIÕWXãÐa?(]TKLCWXãüí´+¢£IêSùLïíÝäbcI
q+LCí´1WAL
pQò6KLCí´+K]TçêRLCWXãüIá²%Hëì1LCWXãí¢Akeh WAL
ò6+Ô]Û+aùÉõL+bcèóÜIAkTíëìí´Iq`DROP TABLE`XY1Ô]1
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þ%Hëìí´ñ¤çIÇÉìnqÞOeh WAL Ô]%¹íb¨ù}ò�Á#K WAL
Ô]U+%&#+ehìn#ï¶!"+1êSTíùÜa¿.Imax_standby_archive_delay,max_stan
dby_streaming_delayIùÉèâwK WAL Ô]U+Ñ¸&¨eh1þÔ]bc|~R+ WAL
./­[w¼íØ?eh-¡åçIëìí´L1Tí1-¸äH¿.#ªwä4%Hêi¸T WAL
./Ûâê¾%H'~CÖ+U3övPNÒçlÓ%Hg}ÓLñú+LCWXãÜ,ìíSvÜ¸T
WAL./+äãóòéèïæ+ehå1

K%ÏLCWXãüIÕA#ªwâX]Mv#KIÑ¼áeh¿.-¡ò£c¤IIqWXãïíÃ(L
Cí´á²+ehÓLÕWXãÖú1Á#I^_âLCWXã#÷wôT#ç®]T+í´Ië%HcC
¼ÅðÓ+ehå{¼1Á#ò³%H#ç®]T+í´ehw WAL
ò6+Ô]IùXOá²LCWXãü+#ïíãðz\RÕWXãüÑz+pQ1

%ï`max_standby_archive_delay`P`max_standby_streaming_delay`éè+eh1¼cIëìí´L1
Tí1Iìnúá²%HTí²³IÑ!KÆë%H`DROP
DATABASE`+óò5~HëìíãwL1Ué1¡ÔI^_ëì*&K%H1«àèX®a+åüIâëì
íãí1UéÛIãTªXOK¥ê1pQÜ1

1Tí+í´XOí¸â1Æ0ÛþÀ#K23%H|+èXLÜ1êªí´Tí*+( WAL
ò61Æë+máI^_%H1Tí+í´1þeôTIùXOíñ¼2òN}ò1

ò³eh¿.#4 WAL
./1LCWXã~RLSp+ç®1êSIý³LCWXãübc%Hí´+¹Óq4ïí¼íeh¿.
IVW^_LCWXãg}Ã(Ýäõ;+í´}òvÓLPNêªíÆ+{|µ6vðzªüÕWXãI
¹ÓqXOí{)1

KLCí´, WAL
ÆDõ®*&ëì+Ñn3¶ê#ÒígÄ*Ó1Mn2IPostgreSQL&¨KÐaèXßA\RbTlmç
äùÉðTÄ*IIqXYÇ©î/ MVCC
âë+MÄ+./X3M1ïíIIHâëÞO1Ô](ôTKÕÖùü+èX1êSaXOÕÖùü+Ä
*íÝ*ä%HLCWXãèX+X3+Tlm1

a}ê+]ùÔþ ·TlmÄ*,Tlm¡üwXOÇLCí´ëì1âöK%HÐa1{|P1[*T
+Äü]T%eéï`VACUUM FREEZE`ÅXOá²ëì1

]ùÔþÄdIÕWXãü1Mn,Æé{|+ÄL562á²LCWXãü#ç®]T+í´1Tí1K
Iq+óò5I`max_standby_archive_delay`P`max_standby_streaming_delay`+aÓÜ-¡XY1£
ú`statement_timeout`-¡1

^_*ºLCí´Tí+.RïXµ¶I+#aLe+XO1í%ãO@#-¡¿.
hot_standby_feedbackIùìî`VACUUM`
Ý*Ñzîï+T"VWêSÄ*ëìïí­&1^_áIqTIáÔþ
 ·IL\ÕWXãü+îïT"Ä*1ehIIXOíá²ïÝÞ*&
+Ä×Ø1ïíIÄ*+óòïí£KÕWXãüëµ]TLCí´ç{fI
VWáûÀOÅ9¶LôT:SRLCWXã+¼'1^_LCWXãÇÒ2aµ,
é2IáXO½AT7t~ê'"ðzFÆ`hot_standby_feedback`
âR+çq1Ø^IläÜQ`max_standby_archive_delay`IIq Ké2aµ+q®í´óïí5621
WAL êihEU+ëìTí1áÅÔâlä
ÜQ`max_standby_streaming_delay`ê´ZÆ|aµL|R?+S WAL @á²+56Tí1

¡%HO@#ÜQÕWXãü+vacuum_defer_cleanup_ageIIqîïTïí_În{k521Ä"1I
L&¨KLCWXãü+í´OK1Tí;a{xç®ôTIVWïßA-¡%HñC+`max_standby_str
eaming_delay`1Á#IIãÊzñèÇ©bcéè+ôTç®öëIêª`vacuum_defer_cleanup_age`
#]ÕWXãü1ôT+èX.êoR+1

í´Tí+.R,¶êXY\]LCWXãü+`pg_stat_database_conflicts`gÖ£¤í\1`pg_stat_dat
abase`gÖ£¤ÅÑBg¬¢£1

þ WAL ÆëÃ(ëìvßA£`deadlock_timeout`{#ç®çI]ùXYÖÜ#`Ðhp[í£1Ã¿.
log_recovery_conflict_waitsÖÜ1
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!"Fno

^_`hot_standby`K`postgresql.conf`U1-¡ª`on`VW#K%Hstandby.signalhEIWXãL]TK
:Cáà1Á#IXOßA%7ç®ê&¨:CaµIêªKWXã}ò§Å+övêªí´FÆ%H%²
+¥'õ;IùLïíµ¶aµ1KSq®I@0aµ+Üù2L1%H²³í£üx1AÄ»WXãg}
XaµIAk1ö24Ô]@0aµIAkKWXãp[Uí(I7í£r

LOG:  entering standby mode

... then some time later ...

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

KÕWXãüI%ïDd%HëíöI%²M¢£ó1ò65ê1þ¸TKÁèç&ÛþKÕWXãü`wal
_level`Ða1-¡ª`replica`PN`logical`+q®Ü­&+ WAL
çðzU]:C1Kæç#KI75EçIR?%H%²¥'Åí1ehr

¥ %H.èXa¼í 64 HyèX

¥ &#ç®Ìn#+.èX

^_áMK]T'(hE+p[¾¿ÛÒ9CÓÜIáXOßAÝR5%H WAL
hER?IIXO,ÕWXãü+`archive_timeout`-¡%q#1

-¡½H¿.XÄè](ª«èXIDØå,ÉCèX+89¦#¸¹1C]WXãü+-¡í¢¸(PÝ(
ÕWXãü+-¡IYÄÇKöví?UïíiÑ89¦#1Ø^I^_Õ./0MKôTÉCèXIvC
]./0ÐaST89¦#êª«ÉCèXIëC]./0Lðz`¦övIëR8¡{p1¶ÎÏ+¿.
#r

¥ max_connections

¥ max_prepared_transactions

¥ max_locks_per_transaction

¥ max_wal_senders

¥ max_worker_processes

ÄÇIï#yz+XýÊz#\C]./0ü+I7¿.+åÝ(P¸(Õ./0ü+å1êSI^_`½
ÜQI7åI`Ôâù{pC]WXãü+-¡IÀLþ{pÕWXãü+-¡1ØâI^_AÙ¹I7å
IëÔù{pÕWXãü+-¡IÀLþ{pC]WXãü+-¡1:ò³Iþ%HC]./01FÃçI
ùíòªL¦C]./0¬ß¿.-¡+|'B1êSIÑ¼K¬aC]WXãüÇ®I7-¡ØæIIq
Kt§/4Z©Ýq®óïíGºyz1

WAL ª«Õ¾öüI7¿.+Qó1^_:C'"%H
WALIÄkÕ¾öþ;å¸(C]./0ü+åIùLò6%HúRVUîöv1Ø^:

WARNINGÔi¿73õÇ5¸2­®µÄöÕ

÷ø01Ômax_connections = 80 ZõÇ¨¿ÝÖ(×ÆZõÇ2²ÓB 100_

LOGÔù=úûü

÷ø01Ô!­ù=öûü2Ö(×®.ý_
R:ÔMIJNµÄÞfZþÇáÇ¼4PÿÿÖ(×_

SçI`Ôâ{pC0-¡VÆ|UV ØY`¦öv1^_C0ï#:CIï,-+¿.{pL¸âL#
?õvïíòm1êªIq`¦2ùÐa·â1
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!"Fªmax_standby_archive_delay,max_standby_streaming_delayOQÇþ+-¡ñÆA1Ñ¼+OQ
TÉ(!X+ÌùÄ1Ø^^_WXãÕA+bX#úªCX]WXãI{káL½Açeh-¡I¼Å#
BÛÑ!ù#%HÌnjð+-¡Ü1^_LCWXã+bX#úª%H](ÉC­®í´+hÔWXãI
{kL#Ñ¸ehå-¡ªñx¹ç¼Å -1 ÛÄAðÓÝäÜXOw#XYµ¶+1

KÕWXãü.G+èX¥' "hint bits" #ï1 WAL
ò6+IêSLCWXãü+./LXOÆ|.GâFA1IqIâ\¬a]ùw#Þ¸+ILCWXãû
LôT©<.õú�Á./åmÐVÐa*&pQ1]ùLû.G¸+JK½çhEVWÆ|&ò relcache
¢£hEIIqK:CáàU./0Ða±Hô:#|MÞ¸+1+A ·\]dblinká1.Rú?./0
Yà#ï\] PL é.÷(./0õÔ+õúûLX]Iâ\âèX#m2Þ¸+1

Köváàq®I5�d¢+!"OP#ï1µ¶+r

¥ ./èâñúÛDDLÜ: e.g., CREATE INDEX

¥ ÁG,¬aG: GRANT, REVOKE,

¥ èéOP: ANALYZE, VACUUM,CLUSTER, REINDEX

 ·I7OPU+ù7 ÔüKÕWXãü+ÒÞ¸ÓáàèXq®#1&¨+1

ü_#IáðzDdÞ#K(LCWXãü+hÔ)¨YàÖ±¢£1^_ßAI7!"OPIùÉÔâK
ÕWXãü1ôTIVWÑL{7pQL1¾DRLCWXã1

`pg_cancel_backend()`,`pg_terminate_backend()`LK]ùL2üïúIvï#ôTöv+ Startup
ð?1`pg_stat_activity`ïíª Startup
ð?sA%H@IÅïíáövèXsAªÚV1ü_#Kövq®`pg_prepared_xacts`¬#ª«1^_
áÝÞÈÉïOÄè+ÉCèXIí\ÕWXãü+`pg_prepared_xacts`VW*GOPêÈÉ{J+èX
PNKövüXLêÈÉùÉ1

,În%qI pg_locks`®9:;¼½h£ZG_`pg_locks`ÃN9:Gri Startup
µ\!{Z"#¶(2Â$£;ù=4%Z¶(3h£Z3£`AccessExclusiveLocks 1 · Startup
ð?ï:(åêT./0{pIVWêSä( Startup
ð?*`AccessExclusiveLocks`õÔ+åïsAK`pg_locks`UIùÉú1�è#K1

Nagios+üEcheck_pgsqlLXYïúIêªùëí+|ø¢£##K+1check_postgresoÖñmÅLO
ïúIÑ!ù71QR+åXO³GïæPNv]+ü_1Ø^Iü%eÄ"ç®Lïí1èéIêªKL
CWXãüïí*&Ä"1KÕWXãü]T+Ä"ûíáùÉ+pQ*¿³LCWXã1

WAL hEÖÜOPKövq®LïíïúI^`pg_start_backup`Ø`pg_switch_wal`Ý1

XV'6·+á1XYïúIÑ×`pg_stat_statements`1

k´åKövq®ïúMnIÑ×îåë/1 ·k´å4êwïí1 WAL
ò6IêSKÕWXãPLCWXãü%Hk´åïXOíÇ WAL
ÆD*&ëì1ÅïXOíKÕWXãüSò%Hk´åVWKLCWXãü23%HØÙ+k´å1k´
åÞÇùÉ1Tò+{HWXãØ?1

'(©*ã+vÜgÖÛ^SlonyØLondiste,BucardoÜLîmïí]TKLCWXãüIÀvÞApQï
1*¿RA1Ô]+LCWXãIùÉLKÕWXãü]Tòñ¼1WAL
ÆDï#'(©*ã+IêSáïO]LCWXãµÉbcßAhÔ./0.õúP*+©*ã\]+gÖ
1

|+ OID ïO1:8IÀvù7UUID&òãûÀOïúIÞAùÉï*+(Ò./0.|+¥'1

þ;IKÞ¸èXq®ï&¨Dd½çÄIêSKù7óòUºa+ñmLïíMÄ]T1IHÓÜXOí
KlL+*TU1ë`1Im#%H SQL ¯B¨cyzÅ#%Húûyz1

ÞaKÄ«®ª«ç`DROP
TABLESPACE`ÍOòN1ù7LCWXã]ùXOMKìíïÉ+`temp_tablespaces`¿.\]âÄ«®
1^_KâÄ«®Ua½çhEI¬aÚVí´L1TíêÇ©½çhE1Ý*IIqâÄ«®XY1Ý*
VW WAL ÆDXY`¦1
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KÕWXãü]T`DROP DATABASE`P`ALTER DATABASE É  SET TABLESPACE`L­&%H WAL
@IùLá²¬aaµRLCWXãü{H./0+]ù1áÜ2é2aµ1IHVúí¸â*&Iï!`m
ax_standby_streaming_delay`+-¡#°k1 ·`ALTER DATABASE É
RENAME`ïíé2]ùIIK¸ô:óòUïíaFAIÀv^_ù*+ùã'(./0¤+ÊzIKù7
óòUíá²?Kv]1

K¹ìÛÌövÜáàUI^_áªÆa$6O³+äå*G`DROP USER`P`DROP
ROLE`Ivâ]ùûÀaµÕIëägaµ]ùïí*&bcèó -
ïÉÇ®aµ1Á#]ùïOÆ|aµ1IãTªÅÇ](övIêSKÕWXãü+%e`DROP
USER`ïí\LCWXãü+]ùé21

Kövq®Ö±~úã#ÚV+1¬aðçØ¸ØìîØ)¨\]ÝLKLCWXãü1Mn+ò611Æ
D+VúLïíÆvùÉKÕWXãü+î_IêSÆD%Hü·Lïíá²pg_stat_user_tables+ Inserts
�ü+ôÜ1Köv+23 stats hEí1[*IêSê¾ÕWXã,LCWXã+ stats
Lïæ�I1»ª#%ãÁMvï#(Ú1

Kövq®¾VÄ"ï#ÚV+1ùLKövEÖMnUV1

ëíöð?,LÏ.·ð?Kövq®#ÚV¥'+1ëíöð?LôTÆUVöÛÇÕWXãü+ëíö
ØÙÜILÏ.·ð?LôTMn+1Ä"ÚV1
IXYÑ×#$KLCWXãü+FA÷¢£+{|1Kövq®I`CHECKPOINT`OPí1µ¶IÀvù
íôT%HÆUövï#%H|+ëíö1

:C¿.¿l

KÕWXãüIXY\]¿.wal_level,vacuum_defer_cleanup_age1KÕWXãü-¡max_standby_ar
chive_delay,max_standby_streaming_delayïí­&î_1

KÕWXãüIXY\]¿.hot_standbyØmax_standby_archive_delay,max_standby_streaming_delay
1ÞAWXãÇ®KLCáàvacuum_defer_cleanup_ageóÐaî_IÀvþLCWXãQòÕWXãç
ùLQòØ?1

úR

:Ca%7ÓÜ1I7ÓÜñXOK¥ê+*TU1uvr

¥ KOÅTò5àõ;IßAMK]T+èX+}~Ür1\]¸RyèXÛA;é¼í 64
HÜ+èXLehÞ¸aµ+UVIëRÑ#+]TÕ+.èX}ò1^_*&IãóòIjkí£L
1*¿RWXãp[1

¥ ÕWXãü+Ö%HëíöL­&](LCí´+X]UVö1^_LCWXãKÕÖù'(?õ¥'
ç1?õIóÐa+zKÕWXãUVõ;Æ|ð·:LCIêSùK WAL
p[U­&%Hð%EUVö1IãóòKùXO*&+¸ô:n3óòUï#%Hyz1ìnI^_
ÕWXã1?õVWïþX]IIXO#Ã(ùãvÆ²³A(LCWXã1©Qòª%H|+ÕWX
ãêõú1VWKÕWXã14·?õ+óò5IÎtÇ©LCWXãÎn2íoª|+ÕWXãÅ#
%ã¯Bí?1

¥ KövÖpIÃÉCèX®a+`AccessExclusiveLocks`LA(äq+MnåÄ@1^_á±ä]T¸R
V*+ìnA(`AccessExclusiveLocks`+ÉCèXIPNá±ä]T%HßAñx`AccessExclusiveLo
cks`+¸¢èXIÇÉdeáª`max_locks_per_transaction`OQ%H{¸+åIÅ¨#ÕWXãüâ
¿.å+äq1^_á+`max_prepared_transactions`-¡ª 0IáîmïßAläIHyz1

¥ XK�óèXó°Ä8A;K:CUïX]1@0K:CáàUL%HèX-¡ªXK�óó°Ä8L
­&%H²³1
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IvorySQLCÄ
.1. è5ém

n}

IvorySQLè5ÊàÑ×Y55ãr

¥ yum7è5

¥ dockerè5

¥ rpmè5

¥ 78è5

¥ debè5

mrLÇ½àsÖãÊà+è5Ø]Tàt6í?1½A{5SòIvorySQLI:¿À 5623 1

æqIè5;:ùDd%H]ùIVEF#rootGÓIè5Ø\],t6HYâ]ùôT1IJYivorysql]
ùªØ1

yum7è5

DdP3KIvorySQL yum78¡hE/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

Ç#¼GLIè5IvorySQL4

$ sudo dnf install -y ivorysql4-4.6

dockerè5

¥ 4Docker HubüSTIvorySQL^_

$ docker pull ivorysql/ivorysql:4.6-ubi8

¥ ]TIvorySQL

$ docker run --name ivorysql -p 5434:5432 -e IVORYSQL_PASSWORD=your_password -d
ivorysql/ivorysql:4.6-ubi8

-e¿.jk
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¿.¤ #`íC ç}

IVORYSQL_USER ` ./0]ùIb» ivorysql

IVORYSQL_PASSWORD # ./0]ùè8

IVORYSQL_DB ` ./0¤¥Ib» ivorysql

POSTGRES_HOST_AUTH_METHO
D

` upÕùÐÖê©ÊàI¿lår
md5

POSTGRES_INITDB_ARGS ` ªinitdb#PQhÔ¿.I¿lå
r"--data-checksums"

PGDATA ` L./A6èâR#ïÂ`hEN
5ÛØ^yA6ÜIb»
/var/lib/ivorysql/data

POSTGRES_INITDB_WALDIR ` èâIvorySQL
transactionhENÂ`Ib»K.
/A6ÛPGDATAÜ+yA6U1

!
1. ï9:LPOSTGRES_HOST_AUTH_METHOD¿.C.ªtrustIIqLí\IVORYSQL_

PASSWORD-¡ìî1

2. ^_POSTGRES_HOST_AUTH_METHOD¿.-¡ªscram-sha-
256IæçßLPOSTGRES_INITDB_ARGS-¡ªÑ auth-host=scram-sha-
256IÍí\./0MÄðTU3ó1

rpmè5

¥ è5*+

$ sudo dnf install -y lz4 libicu libxslt python3

¥ STrpmÑ

$ sudo wget
https://github.com/IvorySQL/IvorySQL/releases/download/IvorySQL_4.6/IvorySQL-4.6-
a50789d-20250304.x86_64.rpm

¥ è5rpmÑ

\]Y5OPè5¬arpmÑr

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

./0L1è5K/usr/ivory-4/Â`51

78è5

¥ è5*+

$ sudo dnf install -y bison readline-devel zlib-devel openssl-devel
$ sudo dnf groupinstall -y 'Development Tools'
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¥ STIvorySQL7@8

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

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

¥ 8¡

KIvorySQLA65IôTY5OPðT8¡I:\]Ñ prefixéèè5A6:

$ ./configure --prefix=/usr/ivory-4/

¥ 34

ôTY5OPðT34r

$ make

! 34}uIè5õ;XùôTmake checkPmake all-check-world/0vv34+ü_1

¥ è5

ôTY5OPè5I./0L1è5Kü}ÃÑ prefixéè+Â`5r

$ sudo make install

debè5

¥ è5*+

$ 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

¥ STdebÑ

$ sudo wget
https://github.com/IvorySQL/IvorySQL/releases/download/IvorySQL_4.6/IvorySQL-4.6-
a50789d-20250304.amd64.deb

¥ è5debÑ

$ sudo dpkg -i IvorySQL-4.6-a50789d-20250304.amd64.deb

./0L1è5K/usr/ivory-4/Â`51
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UV./0

¿l yum7è5 Ø rpmè5 Ø 78è5 Ø debè5 +]ùIßAéVUV./01

¥ EG

ôTY5OPªè5]ùEGIAØ]ùªivorysqlIè5A6ª/usr/ivory-4/r

$ sudo chown -R ivorysql:ivorysql /usr/ivory-4/

¥ 8¡ö÷QR

LY58¡.·]ù+~/.bash_profilehEV\]sourceOPâhE\ö÷QR&îr

PATH=/usr/ivory-4/bin:$PATH

export PATH

PGDATA=/usr/ivory-4/data
export PGDATA

$ source ~/.bash_profile

¥ ./0U3ó

$ mkdir /usr/ivory-4/data
$ initdb -D /usr/ivory-4/data

#U-D¿.]êéè./0+./A61{x¿.\]ÊzI:\]initdb --helpOPST1

¥ UV./0WX

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

#U-D¿.]êéè./0+./A6I^_ [v4-6-6:::8¡ö÷QR]  8¡wPGDATAIëâ¿.XYYZ1-
l¿.]êéèp[A61{x¿.\]ÊzI:\]pg_ctl --helpOPST1

í\Ä»./0UVòNr

$ ps -ef | grep postgres
ivorysql  130427       1  0 02:45 ?        00:00:00 /usr/ivory-4/bin/postgres -D

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

./0aµ

psqlaµ./0r

$ psql -d <database>

psql (17.6)

Type "help" for help.

ivorysql=#

Ê ²·-
d73VÇ*+&fÛ³±Z34óßí_IvorySQL'(´Vivorysql34ó2')¨*íZIvory
SQL+ý´VLeV.,Û³postgres34ó2¿¼ò-.ñivorysql34ó_)U*íZIvorySQ

LÑúBV..ñ¡ivorysql34ó2IJ²³Û³_

Ê áé73´Vå®2/´Vpsql --help<=Ï0_

! Docker]TIvorySQLçIßAPQhÔ¿.I¿lrpsql -d ivorysql -U ivorysql -h
127.0.0.1 -p 5434

t6IvorySQL

! \]bc%ãÊzt6;:ùmî./0WXVT¼./CÖ1

yum7è5+t6

ôTY5OP*et6r

$ sudo dnf remove -y ivorysql4-4.6

dockerè5+t6

ôTY5OPI\IvorySQL-ãmî]TIV[*IvorySQL-ã,^_r

$ docker stop ivorysql

$ docker rm ivorysql
$ docker rmi ivorysql/ivorysql:4.6-ubi8

rpmè5+t6

ôTY5OPt6VÄ"hENr

$ sudo yum remove --disablerepo=* ivorysql4\*
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$ sudo rm -rf /usr/ivory-4/

78è5+t6

ôTY5OPt6./0VÄ"hENr

$ sudo make uninstall

$ make clean
$ sudo rm -rf /usr/ivory-4/

debè5+t6

ôTY5OPt6./0VÄ"hENr

$ sudo dpkg -P IvorySQL-4.6
$ sudo rm -rf /usr/ivory-4/

.2. úûwd

Õ¾ö

è5VUV./0

yum756è5./0I:¿l 56è5 1

½AST{xè5ÊàI:¿l è5ém 1

" Õ¾ö./0ßAè5V UV

?õìxy

úûUz¾öHß?õìxyÍOMnì¢1

$ sudo systemctl stop firewalld

8¡hE

ªw4Õ¾öÒC¾öwdSvÜIÕ¾ößAädataA65+postgresql.conf,pg_hba.confäHhEðT
8¡1

¥ postgresql.conf

LY58¡çQRpostgresql.confhEEÖr

listen_addresses = '*'

max_connections = 100

wal_level = replica

max_wal_senders = 5
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hot_standby = on

¥ pg_hba.conf

LY58¡çQRpg_hba.confhEEÖr

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

! AØU+pg_hba+8¡IúTªdemo]ê/0IIã8¡íá²./0è8ìîI:î
/ö÷ ÔóòðT8¡

ÆUÕ¾ö./0WX

$ pg_ctl restart

C¾ö

è5./0

Yum756è5./0I:¿l 56è5 1

½AST{xè5ÊàI:¿l è5ém 1

" C¾ö./0ÞßAè5I ïßAUV

?õìxy

úûUz¾öHß?õìxyÍOMnì¢1

$ sudo systemctl stop firewalld

wdSvÜ

KC¾öüôTY5OPIDd%HÕ¾ö+'~CÖIâwdSvÜr

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

¥ -hªÕ¾öip�

¥ -pªÕ¾ö./02ë)Ib»ª5432�

¥ -Uª./0]ù�

¥ -DªADd+C¾ö./0./A61

#ï¿.\]ÊzI:\]pg_basebackup --helpOPST1

8¡ö÷QR

LY58¡.·~/.bash_profilehEr
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PATH=/usr/local/ivorysql/ivorysql-4/bin:$PATH

export PATH

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

sourceâhE\ö÷QR&îr

$ source ~/.bash_profile

UVC¾ö./0WX

$ pg_ctl -D /usr/local/ivorysql/ivorysql-4/data start

úû+\]

í\úû¥'

KÕ¾öüôTY5OPXY\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...

vC¾öëX\Rwalreceiverr

$ ps -ef | grep postgres

...
ivorysql  6567  6139  0 21:54 ?        00:00:00 postgres: walreceiver streaming

0/7000060
...

KÕ¾öüpsqlaµ./0IVí\úû¥'r

$ psql -d ivorysql

psql (17.6)

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 |
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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)

IJ192.168.31.102ªC¾ö+ipIasyncÄA./æEÊàªFESvÜ1 === \]úû
úûU¬a+.õúHKÕ¾öôTI¸õúëÕC¾öwXYôT1Õ¾ö+./ìíSvÜæERC¾
ö1Õ¾ö.õú+ü_Kbc%HC¾öwOÅí´R1
Ø^IKÕ¾öDd%H|+./0testIVKÕ¾öðTí´r

$ psql -d ivorysql

psql (17.6)

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 |

|           | =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)

KC¾öí´r
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$ psql -d ivorysql

psql (17.6)

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)

-ãóém

..1. K8Sôõ

øù-ã

ð·k8súû+master¾öüIDd¤ªivorysql+namespace

[root@k8s-master ~]# kubectl create ns ivorysql

56Ñ|docker_library@8

[root@k8s-master ~]# git clone https://github.com/IvorySQL/docker_library.git

ð·øùA6

[root@k8s-master ~]# cd docker_library/k8s-cluster/single
[root@k8s-master single]# vim statefulset.yaml
#Ö4r123òÄÕÇstatefulset·Zpvc01*34ó4Ü

\]statefulset.yamlDd%Høùpod
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[root@k8s-master single]# kubectl apply -f statefulset.yaml

service/ivorysql-svc created
statefulset.apps/ivorysql created

ÝäpodDdòN

[root@k8s-master single]# kubectl get all -n ivorysql

NAME             READY   STATUS              RESTARTS   AGE

pod/ivorysql-0   0/1     ContainerCreating   0          47s

NAME                   TYPE       CLUSTER-IP       EXTERNAL-IP   PORT(S)

AGE
service/ivorysql-svc   NodePort   10.108.178.236   <none>

5432:32106/TCP,1521:31887/TCP   47s

NAME                        READY   AGE

statefulset.apps/ivorysql   0/1     47s

[root@k8s-master single]# kubectl get all -n ivorysql

NAME             READY   STATUS    RESTARTS   AGE

pod/ivorysql-0   1/1     Running   0          2m39s

NAME                   TYPE       CLUSTER-IP       EXTERNAL-IP   PORT(S)

AGE
service/ivorysql-svc   NodePort   10.108.178.236   <none>

5432:32106/TCP,1521:31887/TCP   2m39s

NAME                        READY   AGE
statefulset.apps/ivorysql   1/1     2m39s

psqlaµIvorySQL+PG2ë

[root@k8s-master single]# psql -U ivorysql -p 32106 -h 127.0.0.1 -d ivorysql

Password for user ivorysql:

ivorysql=# select version();

Ê                                                       version
--------------------------------------------------------------------------------------

----------------------------------
ÊPostgreSQL 17.6 (IvorySQL 4.6) on x86_64-pc-linux-gnu, compiled by gcc (GCC) 8.5.0

20210514 (Red Hat 8.5.0-28), 64-bit

(1 row)

ivorysql=# show ivorysql.compatible_mode;
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Êivorysql.compatible_mode

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

Êpg

(1 row)

ivorysql=# exit

psqlaµIvorySQL+Oracle2ë

[root@k8s-master single]# psql -U ivorysql -p 31887 -h 127.0.0.1 -d ivorysql

Password for user ivorysql:

ivorysql=# select version();

Ê                                                       version
--------------------------------------------------------------------------------------

----------------------------------
ÊPostgreSQL 17.6 (IvorySQL 4.6) on x86_64-pc-linux-gnu, compiled by gcc (GCC) 8.5.0

20210514 (Red Hat 8.5.0-28), 64-bit

(1 row)

ivorysql=# show ivorysql.compatible_mode;

Êivorysql.compatible_mode

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

Êoracle
(1 row)

t6øù-ã

[root@k8s-master single]# kubectl delete-f statefulset.yaml

CX]úû

ð·k8súû+master¾öüIDd¤ªivorysql+namespace

[root@k8s-master ~]# kubectl create ns ivorysql

56Ñ|docker_library@8

[root@k8s-master ~]# git clone https://github.com/IvorySQL/docker_library.git

ð·CX]úûA6

[root@k8s-master ~]# cd docker_library/k8s-cluster/ha-cluster/helm_charts
[root@k8s-master single]# vim values.yaml
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#Ö4r123òÄvalues.yaml·Zpvc01*125J/01234ó4ÜÉFtemplates/secre
t.yaml%òÄÕÇ_

\] Helm OPôõCX]úû

[root@k8s-master helm_charts]# helm install ivorysql-ha-cluster -n ivorysql .

NAME: ivorysql-ha-cluster

LAST DEPLOYED: Wed Sep 10 09:45:36 2025

NAMESPACE: ivorysql

STATUS: deployed

REVISION: 1

TEST SUITE: None

[root@k8s-master helm_charts]# kubectl get all -n ivorysql

NAME                         READY   STATUS    RESTARTS   AGE

pod/ivorysql-patroni-hac-0   1/1     Running   0          42s

pod/ivorysql-patroni-hac-1   0/1     Running   0          18s

NAME                                  TYPE        CLUSTER-IP       EXTERNAL-IP

PORT(S)                         AGE
service/ivorysql-patroni-hac          NodePort    10.96.119.203    <none>

5432:32391/TCP,1521:32477/TCP   42s
service/ivorysql-patroni-hac-config   ClusterIP   None             <none>

<none>                          42s
service/ivorysql-patroni-hac-pods     ClusterIP   None             <none>

<none>                          42s
service/ivorysql-patroni-hac-repl     NodePort    10.100.122.0     <none>

5432:30111/TCP,1521:32654/TCP   42s

NAME                                    READY   AGE
statefulset.apps/ivorysql-patroni-hac   1/3     42s

Ýä¬apodH]TòNIúûôõòN

[root@k8s-master helm_charts]# kubectl get all -n ivorysql

NAME                         READY   STATUS    RESTARTS   AGE

pod/ivorysql-patroni-hac-0   1/1     Running   0          88s

pod/ivorysql-patroni-hac-1   1/1     Running   0          64s

pod/ivorysql-patroni-hac-2   1/1     Running   0          41s

NAME                                  TYPE        CLUSTER-IP       EXTERNAL-IP

PORT(S)                         AGE
service/ivorysql-patroni-hac          NodePort    10.96.119.203    <none>

5432:32391/TCP,1521:32477/TCP   88s
service/ivorysql-patroni-hac-config   ClusterIP   None             <none>
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<none>                          88s
service/ivorysql-patroni-hac-pods     ClusterIP   None             <none>

<none>                          88s
service/ivorysql-patroni-hac-repl     NodePort    10.100.122.0     <none>

5432:30111/TCP,1521:32654/TCP   88s

NAME                                    READY   AGE
statefulset.apps/ivorysql-patroni-hac   3/3     88s

\]psqlaµúûÕ¾ö+PGØOracle2ë

[root@k8s-master helm_charts]# psql -U ivorysql -p 32391 -h 127.0.0.1 -d ivorysql

Password for user ivorysql:

ivorysql=# show ivorysql.compatible_mode;

Êivorysql.compatible_mode

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

Êpg

(1 row)

ivorysql=# SELECT pg_is_in_recovery();

Êpg_is_in_recovery

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

Êf

(1 row)

ivorysql=# exit

[root@k8s-master helm_charts]# psql -U ivorysql -p 32477 -h 127.0.0.1 -d ivorysql

Password for user ivorysql:

ivorysql=# show ivorysql.compatible_mode;

Êivorysql.compatible_mode

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

Êoracle

(1 row)

ivorysql=# SELECT pg_is_in_recovery();

Êpg_is_in_recovery

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

Êf

(1 row)
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ivorysql=#

\]psqlaµúûC¾ö+PGØOracle2ë

[root@k8s-master helm_charts]# psql -U ivorysql -p 30111 -h 127.0.0.1 -d ivorysql

Password for user ivorysql:

ivorysql=# show ivorysql.compatible_mode;

Êivorysql.compatible_mode

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

Êpg

(1 row)

ivorysql=# SELECT pg_is_in_recovery();

Êpg_is_in_recovery

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

Êt

(1 row)

ivorysql=# exit

[root@k8s-master helm_charts]# psql -U ivorysql -p 32654 -h 127.0.0.1 -d ivorysql

Password for user ivorysql:

ivorysql=#  show ivorysql.compatible_mode;

Êivorysql.compatible_mode

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

Êoracle

(1 row)

ivorysql=# SELECT pg_is_in_recovery();

Êpg_is_in_recovery

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

Êt

(1 row)

ivorysql=#

t6CX]úû

[root@k8s-master helm_charts]# helm uninstall ivorysql-ha-cluster -n ivorysql

84



[*PVC

[root@k8s-master helm_charts]# kubectl delete pvc ivyhac-config-ivorysql-patroni-hac-0

-n ivorysql
[root@k8s-master helm_charts]# kubectl delete pvc ivyhac-config-ivorysql-patroni-hac-1

-n ivorysql
[root@k8s-master helm_charts]# kubectl delete pvc ivyhac-config-ivorysql-patroni-hac-2

-n ivorysql
[root@k8s-master helm_charts]# kubectl delete pvc pgdata-ivorysql-patroni-hac-0 -n

ivorysql
[root@k8s-master helm_charts]# kubectl delete pvc pgdata-ivorysql-patroni-hac-1 -n

ivorysql
[root@k8s-master helm_charts]# kubectl delete pvc pgdata-ivorysql-patroni-hac-2 -n
ivorysql

..2. Docker Swarm & Docker Composeôõ

BCîHÑ=òì+WXãIVwdswarmúû1 /0úû¤¥àäÔip2%^5r

manager-node1: 192.168.21.205

manager-node2: 192.168.21.164

manager-node3: 192.168.21.51

[root@manager-node1 docker-swarm]# docker node ls
ID                            HOSTNAME        STATUS    AVAILABILITY   MANAGER STATUS

ENGINE VERSION
y9d9wd9t2ncy4t9bvw6bg9sjs *   manager-node1   Ready     Active         Reachable

26.1.4
iv17o6m9t9e06vd9iu1o6damd     manager-node2   Ready     Active         Leader

25.0.4
vjnax76qj812mlvut6cv4qotl     manager-node3   Ready     Active         Reachable
24.0.6

docker swarmwdIvorySQL HA Cluster

5678

[root@manager-node1 ~]# git clone https://github.com/IvorySQL/docker_library.git
[root@manager-node1 ~]# cd docker_library/docker-cluster/docker-swarm

ôõ%Hî¾ö+etcd

[root@manager-node1 docker-swarm]# docker stack deploy -c docker-swarm-etcd.yml

ivoryhac-etcd

Creating network ivoryhac-etcd_etcd-net

Creating service ivoryhac-etcd_etcd3
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Creating service ivoryhac-etcd_etcd1

Creating service ivoryhac-etcd_etcd2

[root@manager-node1 docker-swarm]# docker service ls
ID             NAME                  MODE         REPLICAS   IMAGE

PORTS
1jst0mva8o5n   ivoryhac-etcd_etcd1   replicated   1/1

quay.io/coreos/etcd:v3.5.8   *:2379-2380->2379-2380/tcp
sosag5017cis   ivoryhac-etcd_etcd2   replicated   1/1

quay.io/coreos/etcd:v3.5.8
8twpgkzo2mnx   ivoryhac-etcd_etcd3   replicated   1/1
quay.io/coreos/etcd:v3.5.8

ôõIvorySQLCX]úû

[root@manager-node1 docker-swarm]# docker stack deploy -c docker-swarm-ivypatroni.yml

ivoryhac-patroni

Since --detach=false was not specified, tasks will be created in the background.

In a future release, --detach=false will become the default.

Creating service ivoryhac-patroni_ivypatroni1

Creating service ivoryhac-patroni_ivypatroni2

[root@manager-node1 docker-swarm]# docker service ls
ID             NAME                       MODE         REPLICAS   IMAGE

PORTS
1jst0mva8o5n   ivoryhac-etcd_etcd1        replicated   1/1

quay.io/coreos/etcd:v3.5.8                        *:2379-2380->2379-2380/tcp
sosag5017cis   ivoryhac-etcd_etcd2        replicated   1/1

quay.io/coreos/etcd:v3.5.8
8twpgkzo2mnx   ivoryhac-etcd_etcd3        replicated   1/1

quay.io/coreos/etcd:v3.5.8
uzdvjq5j2gwt   ivorysql-hac_ivypatroni1   replicated   1/1        ivorysql/docker-

swarm-ha-cluster:4.6-4.0.6-ubi8   *:1521->1521/tcp, *:5866->5866/tcp
fr0m9chu3ce8   ivorysql-hac_ivypatroni2   replicated   1/1        ivorysql/docker-
swarm-ha-cluster:4.6-4.0.6-ubi8   *:1522->1521/tcp, *:5867->5866/tcp

psqlaµ./0+Oracle2ëàPG2ë

[root@manager-node1 docker-swarm]# psql -h127.0.0.1 -p1521 -U ivorysql -d ivorysql

Password for user ivorysql:

ivorysql=# select version();

Ê                                                       version
--------------------------------------------------------------------------------------

----------------------------------
ÊPostgreSQL 17.6 (IvorySQL 4.6) on x86_64-pc-linux-gnu, compiled by gcc (GCC) 8.5.0

20210514 (Red Hat 8.5.0-28), 64-bit
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(1 row)

ivorysql=# show ivorysql.compatible_mode;

Êivorysql.compatible_mode

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

Êoracle

(1 row)

ivorysql=# exit

[root@manager-node1 docker-swarm]# psql -h127.0.0.1 -p5432 -U ivorysql -d ivorysql

Password for user ivorysql:

ivorysql=# select version();

Ê                                                       version
--------------------------------------------------------------------------------------

----------------------------------
ÊPostgreSQL 17.6 (IvorySQL 4.6) on x86_64-pc-linux-gnu, compiled by gcc (GCC) 8.5.0

20210514 (Red Hat 8.5.0-28), 64-bit

(1 row)

ivorysql=# show ivorysql.compatible_mode;

Êivorysql.compatible_mode

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

Êpg
(1 row)

t6IvorySQLúû

[root@manager-node1 ~] docker stack rm ivoryhac-patroni
[root@manager-node1 ~] docker stack rm ivoryhac-etcd

docker composewdIvorySQL HA Cluster

5678

[root@manager-node1 ~]# git clone https://github.com/IvorySQL/docker_library.git
[root@manager-node1 ~]# cd docker_library/docker-cluster/docker-compose

ÄÅhEÅ#ïWXã

Letcd,ivypatroni+docker-composehEI:8ÄÅR#ïWXãü1

^/0WXã:
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192.168.21.205 #ëetcd1+ivorypatroni1I

192.168.21.164 #ëetcd2+ivorypatroni2I

192.168.21.51 #ëetcd3+ivorypatroni3

ôõ%Hî¾ö+etcdIYnode1ªØ

[root@manager-node1 docker-compose]# docker-compose -f ./docker-compose-etcd1.yml up

-d

[+] Running 1/1
Ê6 Container etcd  Started
0.1s

ôõIvorySQLCX]úû

KÖH¾öüIôõivyhacWX Ynode1ªØ

[root@manager-node1 docker-compose]# docker-compose -f ./docker-compose-

ivypatroni_1.yml up -d

[+] Running 1/1
Ê6 Container ivyhac1  Started

0.1s

[root@manager-node1 docker-compose]# docker ps
CONTAINER ID   IMAGE                                               COMMAND

CREATED          STATUS          PORTS     NAMES
736c0d188bdd   ivorysql/docker-compose-ha-cluster:4.6-4.0.6-ubi8   "/bin/sh /docker-

entÉ"   18 seconds ago   Up 17 seconds             ivyhac1
9d8e04e4f819   quay.io/coreos/etcd:v3.5.8
"/usr/local/bin/etcd"    24 minutes ago   Up 24 minutes             etcd

SçI%ÕäCúûwd}ò psqlaµ./0+Oracle2ëàPG2ë

[root@manager-node1 docker-swarm]# psql -h127.0.0.1 -p1521 -U ivorysql -d ivorysql

Password for user ivorysql:

ivorysql=# select version();

Ê                                                       version
--------------------------------------------------------------------------------------

----------------------------------
ÊPostgreSQL 17.6 (IvorySQL 4.6) on x86_64-pc-linux-gnu, compiled by gcc (GCC) 8.5.0

20210514 (Red Hat 8.5.0-28), 64-bit

(1 row)

ivorysql=# show ivorysql.compatible_mode;

Êivorysql.compatible_mode

--------------------------
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Êoracle

(1 row)

ivorysql=# exit

[root@manager-node1 docker-swarm]# psql -h127.0.0.1 -p5432 -U ivorysql -d ivorysql

Password for user ivorysql:

ivorysql=# select version();

Ê                                                       version
--------------------------------------------------------------------------------------

----------------------------------
ÊPostgreSQL 17.6 (IvorySQL 4.6) on x86_64-pc-linux-gnu, compiled by gcc (GCC) 8.5.0

20210514 (Red Hat 8.5.0-28), 64-bit

(1 row)

ivorysql=# show ivorysql.compatible_mode;

Êivorysql.compatible_mode

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

Êpg
(1 row)

t6IvorySQLúû Ynode1ªØ

[root@manager-node1 ~] docker-compose -f ./docker-compose-ivypatroni_1.yml down
[root@manager-node1 ~] docker-compose -f ./docker-compose-etcd1.yml down

.3. 2*Ném

no

IvorySQLK27PostgreSQL./0+'~üFÆ²Á+UQNO1

IvorySQL²³(ìíD|,d¸K27./0ÈÉÊËõüª#�2]ùFÆêå1ÇÉ+A¯#ªU¹¢
ÿ!FÆ%HÆaCMOØX-.MØXýM,ã(\]+ÈÉÊË1

IvorySQLFÆ+-.NOL\]ùOÅd¸CMO,X-.+PostgreSQL./0úûIÆa{¼+./0,
-M,!"1I|ów4#ïDBMSÜÝRPostgreSQL+í?IÜáw./0!"}ê1

ÌÍn}
Kä¶a+PostgreSQLpVÑ¹+;F5I ºäOracle+,-1ÇÉßA º/parserØ/2ëØáàPL/
pgSQL ºPL/iSQL+,Ì1 ºS?¤^5r
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gÖÄ+Qó
5¤ç}wäPostgreSQLºagÖÄ+QóYà¬T+LD1
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./0dáÛí%rDd0+í¶rDdÄÜ

Dd%H./0

\\áO`Åy./0WXã+í%HØyó#0ÕDd%H./01%Ï]TÕ+IvorySQLWXãXY!
"¨x./01ìnÇÉíªÖH@A,ÖH]ùø²\]%H./01

á+Öö!"FXOg}ªáDdwXY\]+./01^_IqáóXYYZI%EIVWûR5%¾1

ADd%H|+./0IKÇÉIHØyJ{`mydb`IáXY\]5>+OPr

$ createdb mydb

^_ï­&bcÏÔëÄAâEµòNIáXYûím¾+ÉÑô:1

^_á\RdÙ5>Iq+¢£r

createdb: command not found

{kó#IvorySQLÐaè5¼1PN#îmÐè5IPN#á+shell|)Â`Ða-¡MÄ1@0]xäÂ
`t]âOP00r

$ /usr/local/pgsql/bin/createdb mydb

Ká+ÖöüIHÂ`XOï%q1,á+Öö!"FfgPN\\è5éáSTMÄ+÷¡1

¡Ô%ãÏÔXO#Iqr

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?

I·0ÕâWXãÐaUVIPNK`createdb`qÞ¢aµù+ççÐaKo}1æqIáÅAí\è5é
áPNk´!"F1

¡Ô%HÏÔXO#Iqr

createdb: error: connection to server on socket "/tmp/.s.PGSQL.5432" failed: FATAL:
role "joe" does not exist

KIJFRwá¾f+$6¤1^_!"FÐaªáDdIvorySQL]ù~)Ióí*&I7º"1ÛIvorySQ
L]ù~),õúgÖ]ù~)#ïæ+1Ü ^_á#!"FI¿À í 22 r
STDd]ù~)+�ö1áßAQòè5IvorySQL+õúgÖ]ù+ÐÖÛìn#
postgres ÜÍODdí%H]ù~)1ÅaXO#EFá+IvorySQL]ù¤,á+õúgÖ]ù¤ïæ�I
ãóò5IáßA\]`-U`O@PN\]`PGUSER`ö÷QRéèá+IvorySQL]ù¤1

^_áaH./0]ù~)IÁ#ÐaDd./0¬ßA+GÓI{káí\R5>+¢£r

createdb: error: database creation failed: ERROR:  permission denied to create
database

VÌ¬a]ùw1¨XDd|./01^_IvorySQLüxªáDd./0I{káßA¨Öö!"FEFá
Dd./0+GÓ1GºIãóòç:k´á+Öö!"F1^_á¾fè5wIvorySQLI{káÔâYá
UV./0WXã+]ùÐÖ$6ÀL¿lé/}òGÓ+EFïú1http://www.postgresql.org/docs/17/t
utorial-createdb.html#ftn.id-1.4.3.4.10.4[[1\]]

á+XY]#ù¤9Dd./01IvorySQL&¨áK%HÖöüDdb·.R+./01./0¤í¢#Y
9O2.VW¹(63H9¨#1%HÊö+Tz#Dd,áþ;]ù¤æ¤+./01¨xïÆ�-â./
0¤ª(Y./0¤I¬YIqXY¾Yá+Ä®1ADdIq+./0IÞßA®·r

$ createdb

^_áþÅï½\]á+./0wI{káXY[*ù1£^I^_á#./0`mydb`+¬aEÛDdE
ÜI{káóXY]5>+OP[*ùr

$ dropdb mydb

Ûä(I5OPvúI./0¤ï#(Y+]ù¤IêSáóí¢pkùÜ1IHVúLKÀ"üá¬aÇ
â./0Ø?+hEw[*VWïXTíIêSTIUõúõ;%èAläÄd1

{x?( createdb  , dropdb +¢£XY:8K createdb, dropdb U(R1

Dd%H|Ä

áXYìíéèÄ+¤9,¬a�+¤9à#d¢êDdÄÅ

CREATE TABLE weather (

Ê   city            varchar(80),

Ê   temp_lo         int,           -- ü¨7¬

Ê   temp_hi         int,           -- üU7¬
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Ê   prcp            real,          -- 8¬

Ê   date            date
);

áXYK psql  û·I7OPYà§T¨1 psql  XYr8âOPëR:)ÍüX1

áXYKSQLOPU¾Ã\]«ÇÛâ«¬ØÜÄ¨,§T¨Ü1Ió·0ÕáXY],ü>ïæ+äÉÊ
à®·OPIPNLOPêôëK%TU1äHäèÛÒ --
ÓÜ¨· ¡1bcªKùL>ëRTÖ+¿Àwí1ñZ1SQL#ä?®9,¯r¨¸¹.ïyz+ñú
IÞaK¯r¨]/¨)Ñ±çÍOÇýùÉ+¸¹.ÛüØÐaIkTÜ1

varchar(80)  éèw%HXY#$Ñ#80H9¨+b·9¨L+./d¢1 int  #¹ì+~.d¢1 real
#%ã](#$ø%éÑö.+d¢1 date
d¢ÔâXY¾È¡ÛÐ²Id¢ª`date`+�¤9Å#`date`1IkTXO£cÊöPN-ã¨Evw Ñ
á¾fOQÜ1

IvorySQL­®¯B+SQLd¢`int`Ø smallint Ø real Ø double precision Ø char( N) Ø varchar( N) Ø date
Ø timeØ timestamp`ê`interval I+­®#ï+ì]NO+d¢,Öè+½cd¢1IvorySQLUXYèÜb
·.R+]ùèâ./d¢1êvd¢¤Vï#ñz?®9I*wSQL¯BA(­®+ÁØÔ1

í¶HØyLÇ#Üá,ùÉØ?+2"÷¡r

CREATE TABLE cities (

Ê   name            varchar(80),

Ê   location        point
);

d¢`point`ó#%ãIvorySQLÁa./d¢+Øy1

ÑLIÇÉ+AFR^_áïþßAùHÄIPNá½Yïæ+§àÆdùI{káXY]5>+OP[*
ùr

DROP TABLE tablename;

.·./ÛSQL.·Ü¿lí 6 r ./õN

þ%HÄ1DdLIùïÑBbc./1K./0*àú]õ;IdùAT+#ü·./1%eü·%T.
/1áÅXYK%HOPUü·xTIÁïOü·ï}~+T1â\ÞÜs#U%7�+åIÅí¢Dd}
~+T1

ADd%H|TI\] INSERTOP1I5OPA(FÆÄ+¤9,#U�+å1Ø^Ilä í 5
r U+­®Är

CREATE TABLE products (

Ê   product_no integer,

Ê   name text,

Ê   price numeric

);

CREATE TABLE new_products (

Ê   product_no int ,
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Ê   name varchar(255),

Ê   price DECIMAL(10, 2),

Ê   release_date DATE
);

%Hü·%T+OPL#r

INSERT INTO products VALUES (1, 'Cheese', 9.99);

./+å#GàI7�KÄUGº+bK�G+IVW].):ó1ìnI./+å#h9ÛnRÜIÁÅ
&¨\]¯RÄ?à1

ü>+ñz+(ö#áí¢ÜsÄU�+bK1A´ZIHyzIáÅXYsà2�G�1Ø^I5>+ä
5OPwa,üh{5 OP%q+î_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);

¨x]ù»ªkÄ�G�+¤9#H¼âä1

^_áÐaSò¬a�+åI{káXYYZ#U+%71KIãóò5II7�L1CDªùÉ+(Yå
1Ø^r

INSERT INTO products (product_no, name) VALUES (1, 'Cheese');
INSERT INTO products VALUES (1, 'Cheese');

í¶ã§à#IvorySQL+%H-.1ù4\]³G+å4ã23CD�Iax)H³G+�åóCDx)H
�I#ï�+L\](Yå1

ªwÇ®ÄåIáÅXYsà2A((YåI](øH+�PN](~HTr

INSERT INTO products (product_no, name, price) VALUES (1, 'Cheese', DEFAULT);
INSERT INTO products DEFAULT VALUES;

áXYK%HOPUü·xTr

INSERT INTO products (product_no, name, price) VALUES

Ê   (1, 'Cheese', 9.99),

Ê   (2, 'Bread', 1.99),

Ê   (3, 'Milk', 2.99);

INSERT INTO new_products (product_no, name, price, release_date) VALUES

Ê   (1, 'A', 100.00, '2025-05-29'),

Ê   (2, 'B', 150.50, '2024-11-20'),
Ê   (3, 'C', 200.75, '2025-05-29');
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ÅXYü·í´+ü_ÛXOÐaTØ%TPxTÜr

INSERT INTO products (product_no, name, price)

Ê SELECT product_no, name, price FROM new_products
Ê   WHERE release_date = '2025-05-29';

IFÆw](±çAü·+T+SQLí´ùÜÛ í 7 r Ü+êôNO1

FA

K%eMü·¸R./çIlä\] COPYOP1ùï^ INSERTOP{kçÚIÁ#{Cî1

í´./ ¿l íérí´+"cí´  íè|r VTí´

"cí´

äHí´+ü_XY]úcõúVØñØxðT"c1ñz#:

query1 UNION [ALL] query2

query1 INTERSECT [ALL] query2
query1 EXCEPT [ALL] query2

query1*, query2*w#XY\]Yü¬aÁM+í´1úcõúÅXYê',ÄaIØ^:

query1 UNION query2 UNION query3

 ÔôT+#r

(query1 UNION query2) UNION query3

UNION`£¤k´*`query2 +ü_UQR query1*+ü_üÛïíÇÉïOÇ©Ió#I7T Ô1ñ»+bK
Ü1SÔIùL[*ü_U¬aÆv+TIó_`DISTINCT`T+{qI*Ìá\]w`UNION ALL`1

INTERSECT`,-9kØLEN¿*`query1 , query2*+ü_U+TI*Ìpkw`INTERSECT
ALL`I`ë¬aÆvTw1í*1

EXCEPT`,-3£N*`query1 +ü_UÁ#ïK query2+ü_U+TÛaçëI{TäHí´+*x Ü1æq
+I*Ìpkw`EXCEPT ALL`I`ë¬aÆvTw1í*1

ªw±çäHí´+VØñØxIIäHí´í¢#ÒVõú,-+ÓIÅó·0ÕùÉwñ»æq.R+
�IVWäÔ+�a,-+./d¢I^ í 10.5 ¾ Uç}+{q1

VTí´

VTí´^cïú

þÌóãùéä(ù%HÁè+í´IVTí´#Ñ5+ôTCZçIÌóãLDd%Hí´±ä1â±ä
Ñ×%H *Gather*PN*Gather Merge*¾ö15>#%H|ø+Øyr
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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)

K¬a+ó§5I`Gather`P*Gather
Merge*¾öwÞa%Hy±äIù#L1VTôT+±ä+%ô:1^_`Gather`P*Gather
Merge*¾ö÷(±äN+Ñ+ËI{k~Hí´LVTôT1^_ù÷(±äN+#ï÷¡I{kÞaí´
UKùõ5+{%ô:íVTôT1Kü>+ØyUIí´ÞÅyw%HÄIêS*`Gather`¾ömÐõÔ
Þa%H±ä¾ö1êªâ±ä¾ö#`Gather`¾ö+íy¾öI¬YùíVTôT1

\] EXPLAIN OP,
áO\RâäãOQ+ïúN.R1þí´ôTq®R?`Gather`¾öçI º]ùíã+ð?Lí:(,
âäãOU+ïúN.R%qx+ LÏïúNð? 1âäãLlä\]+LÏïúN+.R1ÓÜªÑx
max_parallel_workers_per_gatherH1bcççOÅ#K+LÏïúNð?+¬.Ã
max_worker_processes,
max_parallel_workersÓÜ1êSI%HVTí´XOí\]£âäU)+ïúNê]TI¼ÅaXOîm
ï\]ïúN1ÑÌ+±äXOTÉ(X]+ïúN+.RIêSIXOíá²ï¼+í´MO1^_Iã
óò}n*&I{kóÔþlä%5FC`max_worker_processes`,`max_parallel_workers`+åIIq{
x+ïúNXYæç]T�PNæç`max_parallel_workers_per_gather`IIqâäãíA()%7+ïú
N1

ª%H³èVTí´òNUV+LÏïúNð?wLíôT±ä+VTô:1I7ïúN+øáNÅLôT
â±äIïíù+a%HhÔ+bXrù+í¢¸T¬aÃïúN­&+T"1þ~H±ä+VTô:Þ­
&w)RT"çIøáNìnLÄºª%HhÔ+Q6í´ôT+ïúN1âíêIþ±ä+VTô:­&
¸R+T"çIøáNL½#ê]ê¸TÃïúN­&+T"VWôT`Gather`P`Gather
Merge`¾öüË±ä¾ö¬A(+bcð%E'"1KI7óò5IøáN¬ú+ôTVTô:+ïúLí
ñ)1

þ±ä+VTô:++Ë¾ö#`Gather
Merge`vï#`Gather`çIùÄAÖHôT±äVTô:+ð?í­&aK+T"IVWøáNôT%ãÇ
®bK+cV1ØâI`Gather`íYbcÊö+bK4ïúN¸TT"IIíì8XOg}#K+JKbK
1

cçí]RVTí´î

a½ã-¡íá²í´âäãKbcóò5wï&òVTí´±ä1ªw¨VTí´±äOÅ1&òIí¢
8¡¼5�-¡1

¥ max_parallel_workers_per_gatherí¢1-¡ª¸(B+å1I#%ãÁÍóòI{Q¹ï+¶ë#¬
]+ïúN.RïO¼í`max_parallel_workers_per_gather`¬8¡+.R1

SÔIgÖ%èïO]TKø]ùáà51êªKø]ùáà5I~H./0gÖ]TKøHð?UIÐa
LÏïúNð?X]1

^_5>+b%5Eª|Iâöä%H³èí´ìnXY­&VTí´±äIâäãwïíªù­&VTí
´±är

¥ í´A.bc./PNåèbc./0T1^_%Hí´K+ËPNCTEUÑBw./upõúI{kï
íªâí´­&VT±ä1%ãØÔ#I CREATE TABLE É ASØ`SELECT INTO`Yà`CREATE
MATERIALIZED VIEW`I7Dd|ÄVCDù+OPXY\]VT±ä1

¥ í´XOKôTí?U1òm1ÞAKgÖ»ªXO*&ô:PNÜRàôTIóïí­&VT±ä1
Ø^r] DECLARE CURSORDd+3¯LÂúïí\]VT±ä1dÙ2I%H`FOR x IN query LOOP ..
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END LOOP`§à+ PL/pgSQL
1öÅÂúïí\]VT±äIêªþVTí´ðTçIVTí´gÖðzê©1öU+@8ôT!ê
#èê+1

¥ \]wbc1¯òª`PARALLEL UNSAFE`+é.+í´1¸x.gÖèâ+é.w1¯òª`PARALLEL
SAFE`IÁ#]ùèâ+é.b»1¯òª`PARALLEL UNSAFE`1¿3 í 15.4 ¾ U+´¦1

¥ âí´]TK¡%Hg}#K+VTí´¦ô1Ø^I^_%H1VTí´t]+é.¾f*G%H
SQL
í´I{kâí´Lïí\]VT±ä1I#þ; º+%HÓÜIÁ#P¨ïåòÝ*IHÓÜIê
ªùíá²øHí´\]¸R+ð?1

â\ä(%HÁè+í´g}­&wVTí´±äIK%7óò5ôTçÅïíVTôTâ±ä1^_*&
IãóòI{køáNLí¾fôTâ±äK`Gather`¾öõ5+ô:Ió¼_`Gather`¾öï#K%q1
ü}óòLK¦§5>+b%5Eç*&r

¥ êªLÏïúNð?+¬.ïO¼í max_worker_processesIá²ïOòRLÏïúNð?1

¥ Ã(ªVTí´A+UV+LÏïúN.RïO¼í
max_parallel_workersI%ÓÜvïOòRLÏïúN1

¥ Üù2*¿w%HôTí£IVWí£UA(TT"+.RïªB1ôTí£X3
-.í´Îe U+´¦1êª
libpq þ;ÐaFÆÊzê*¿Iãí£I¬YIãóòÞXO*&Kï*+ libpq
+Üù2U1^_Iãóò}n*&I{KùXO*&+íãU-¡
max_parallel_workers_per_gatherªB#%Hñ¼+Õ·IIqXY´Z­&a¦]TçeÌ+í´±
ä1

VT±ä

êªÖHïúNÞôT}ò±ä+VTô:I¬YïXO|ø2­&%H¹ìí´±äV\]xHïúN]
Tù1ÖHïúNwí­&ûGü_ú+%H}êIêví´Vïí£¹ìí´]Tò{5¼Å+í­&ï
MÄ+ü_1ØâI±ä+VTô:%è1í´ÌóãK¦ôþú%H*ô:±ä*Iâùí¢1ÍdGêI
IqÖ%HôTâ±ä+ð?LYðÆv2Êà­&ûGT+%HyúIâÇ©Ö%H¬ßA+ûGTM¼
Þ1%Hcúð?&ò1ìnII·0Õâí´+ñVÄü+ðçí¢#%ãXVT+ðç1

VTðç

þ;­®5�XVT+Äðç1

¥ K%H *VTbKðç\ *UIÄ1LKcúð?õ®1ä:1%eí:*%H1IIqäÄ+Åy+#Ç
®bKÊà1

¥ K%H *VT÷¤Wðç\ *UI%Hð?1OªøáN1IHð?ôTä%HPNxH)¨+ðçVWÍ
dG%H÷¤éAßAÅy±7Ä11I7Ä1µÕíKcúð?õ®ä:Û,VTbKðçU%qÜ
1§*ãjIWðçYVTÊàðTÁÊË+)¨ðçï#VT1

¥ K%H *VT)¨ðç\ *PN *VTÞ])¨+ðç\ *UIcúð?*S4)¨¸T./1þ;IVT)¨
ðçúaB-
N)¨­®1Ö%Hð?L»ø%H)¨1VWðç,ñ»â)¨1¨]+¬aT"I#ïð?XYæ
ç24%Hïæ+)¨1ñ»T"1VTB-Nðç+ü_íYÖHïúNð?¦+bKñ»1

#ïðçd¢ÛØ^ÌB-N)¨+ðçÜXOíK¥ê­®VTðç1

VTaµ

M^KÌVT±äU{qIñVÄXO1\]ê'1öØPÝaµPNêVaµaµR%HPNxH#ïÄ
1aµ+¦óXY#bcd¢+1âäã­®+ÌVT±äI�-ùOÅèê2KVTïúNU]T1î/
aµd¢I¦ó+XY#%ãVT±ä1

¥ K%H *ê'1öaµ\ *UI¦ó¬#ÌVT+1Ñ!ùí1}êôTI^_¦ó#%H)¨ðçÅíñ
CîIêªÔóT"YàK)¨Uí(å+1öí1ä:RxHcúð?1

¥ K%H *êVaµ\ *UI¦ó¬#%HÌVT±äVWêSí1}êôT1IXO#ïÖCî+IÁ8#
KJKí¢1ôTçIêªKÖ%Hcúð?Uïú./,ü_./#Æv+1

97

http://www.postgresql.org/docs/17/parallel-safety.html
http://www.postgresql.org/docs/17/runtime-config-resource.html#GUC-MAX-WORKER-PROCESSES
http://www.postgresql.org/docs/17/runtime-config-resource.html#GUC-MAX-PARALLEL-WORKERS
http://www.postgresql.org/docs/17/protocol-flow.html#PROTOCOL-FLOW-EXT-QUERY
http://www.postgresql.org/docs/17/libpq.html
http://www.postgresql.org/docs/17/runtime-config-resource.html#GUC-MAX-PARALLEL-WORKERS-PER-GATHER


¥ K%H PÝaµ\ ÛÐaÒVTÓ;-ÜUIÖHcúð?wí}êôT¦óYÍdPÝÄ+Øæ1^_
PÝÄñ¸PNâ±ä2üñ¸IIãÊàóñçî1K%H VTPÝaµ\ *UI¦ó#%H *VTPÝ\
IùáÍd89PÝÄ+ïúä:RxHcúð?1

VTòú

IvorySQLìíGäHM&ðTòúê­®VTòú1dùIÖH¿ÇRí´VTô:+ð?ôT%HòúE
µIªâð? ·R+ÖH:"­&%Hô:ü_1IK±äUâGª%H`Partial
Aggregate`¾ö1ÀLIô:ü_ìí`Gather`PN`Gather
Merge`1¾ûRøáN1ÑLIøáNäê¾¬aïúN+ü_ðTÆ|òúòRÑ�+ü_1IK±äU
âGª%H`Finalize Aggregate`¾ö1

êª`Finalize
Aggregate`¾ö]TKøáNð?üI^_í´­&+:".Øä(#û·T.êj£c¸Iëí´âäã
ïíÓ!ù1Ø^IKÑ8+óò5I`Finalize
Aggregate`¾ö\R+:".XOÇ¬aïúNð?K`Partial
Aggregate`M&\R+û·T.%qx1ä(IdóòI\]VTòúsÀòïRMO~Ê1í´âäãí
Kâäí?UläI%öVWïÖíKIãóò5OQVTòú1

VTòúVÌK¬aóò5w1­®1Ö%Hòúwí¢#äVT
èê+ VWí¢a%H"cé.1^_âòúa%Hd¢ª`internal`+©Ý¥'Iùí¢aK�ó,âK
�óé.1{x½¾:¿l CREATE AGGREGATE1^_bcòúé.t]ÑB`DISTINCT`P`ORDER
BY`y*Iëï­®VTòú1ä(aKúòúPNþí´<à`GROUPING
SETS`çIÅï­®VTòú1ÞaKí´U<à+¬aaµÅ#â±äVTô:+"òô:çIÍO\]
VTòú1

VTAppend

ÞAþIvorySQLßA4xH7U~cTR%Hø%ü_úçIùí\]`Append`P`MergeAppend`±ä¾
ö1K º`UNION
ALL`Pðç:<Äçnní*&Iãóò1ó_I7¾öXY1]Kbc#ï±äU%qIùÉXY1]K
VT±äU1ïíIKVT±äUIâäã\]+#`Parallel Append`¾ö1

þ%H`Append`¾ö1]KVT±äUçIÖHð?LGày±äGº+bKôTy±äIIq¬a+¿
Çð?ícúôTí%Hy±äëRù1}òIÀLæçÝVRí¶H±ä1vK\]`Parallel
Append`çIôTãLáù+y±äÑXOHô2R9K¿Çð?UIIqxHy±äí1æçôT1I´
ZwÊËIÅ´Zwy±äK{7ïôTù+ð?U­&UV@ê1

SÔI,nâ+`Append`¾öïæÛKVT±äU\]çúaô:y±äÜI Parallel
Append`:s;IJ£êö<íèÃIJ£=êö<íè_=êö<íè®>;Yrµ\UV2êBUVÂ·
5?GýN¤q4=Z¶­_êò)*±@xér¶­1ZíèA´Nñ££¤ZêöíèIVL2Ã6]
^BC¬Z%Ä_Ü!2DEGrçzöé"ZÉÑ2Âw6Ëæ´VGr5gh%ÄUVZQRÇ]^_
5è×I6N?@©5`Index Scan`íèZ`Parallel
Append1ÖH)¨ðçí¢1ø%+ð?ôT}IÁïæ+ðçXYÃïæ+ð?æçôT1

enable_parallel_append XY1]êÇ]IãÁM1

VT±ä¹öõ

^_ÇÉ½A%Hí´O­&VT±äÁè üúÐa­&IXY@0Ù¹ parallel_setup_costPN
parallel_tuple_cost 1þÀIIH±äXO£âäãÌù­&+bK±ä+AçIÁÅï¬#^S1^_L
I7-¡ªñ¹+åÛØ^áùÉ-¡ªBÜÅïOòRVT±äI{óXO#aùã¶êá²í´âäã
ðzªá+í´­&VT±ä1XO+¶êX3 í 15.2 ¾ , í 15.4 ¾ 1

KôT%HVT±äçIXY]`EXPLAIN
(ANALYZE,VERBOSE)`êsAÖH±ä¾öKÖHïúNü+Ö±¢£1I7¢£aö(Äè#`¬a+ï
ú1Hô2:*R¬a±ä¾öYà4¬éü"È±ä+MOÁö1

èXÛ¿lSqlOPÜ
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ABORT Ñ Uîþ;èX

¸ù

ABORT [ WORK | TRANSACTION ] [ AND [ NO ] CHAIN ]

ç}

ABORT`-FÒQ¶(%9GOi6¶(3AZ3£áP;7e_Ér<=ZÄBÈa¢SQL<=
`ROLLBACK+Tª%qIVWÞ#ªwJK¶ê#K1

¿.

¥ WORK TRANSACTION

I?.HI_Â·ñ£¤­_

¥ AND CHAIN

!­5+y`AND CHAIN` 2P¶(»Aÿÿ2î£ÈJJHIZ¶(àØZ¶(ÄK(7Á
http://www.postgresql.org/docs/17/sql-set-transaction.html[`SET
TRANSACTION`])_LÑ25NÿÿP¶(_

 È

\] COMMITòN2�î%HèX1

K%HèX1õÔ*G`ABORT`í*G%HúRí£VWïí­&î_1

Øy

Uî¬a{pr

ABORT;

,-M

IHOP#%HêªJK¶êv#K+IvorySQL-.1`ROLLBACK`#Ýî+¯BSQLOP1

BEGIN Ñ 23%HèX1

¸ù

BEGIN [ WORK | TRANSACTION ] [ transaction_mode [, ...] ]

²· transaction_mode HJSbGÔ

Ê   ISOLATION LEVEL { SERIALIZABLE | REPEATABLE READ | READ COMMITTED | READ

UNCOMMITTED }

Ê   READ WRITE | READ ONLY
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Ê   [ NOT ] DEFERRABLE

ç}

BEGIN 23%HèX1IÅó#j¬a BEGIN
OPõL+¬añ*L1K%HèXUôTIëR³G%Hsà+ COMMITPN ROLLBACK1b»óò5ÛÐa
BEGIN
ÜIIvorySQLKÒ¾VFñÓáàUôTèXIÅó#jÖHñ*wK¾f+èXUôTVWKñ*üXç
ºà2ôT%eFñÛ^_ôTòNI`ëí}ò%e»àÜ1

K%HèX1¦+ñ*íôTò{5IêªèX+23/FñÅA(Xû+CPU,©<ÚV1KðTxHØ?
{pçIK%HèX¦ôTxHñ*Åaö(Ç©%²MrK¬aØ?{|+Ða}òõ;I#ïíãLï
O\RU®¥'1

^_éèwó°Ä8Ø¸/.áàPNeháàI|èXÅía{7ÁMIó_ôTw SET
TRANSACTION%q1

¿.

¥ WORK``TRANSACTION

I?Z.HI_Â·ñ£¤­_

IHñ*#ï¿.+Bâ:¿l SET TRANSACTION1

 È

START TRANSACTIONÆa,`BEGIN` Øæ+NO1

\] COMMITPN ROLLBACKê�î%HèX11

Kg}K%HèX1Uç*G`BEGIN`LûG%HúRí£1èX¥'ïí1ÎÏ1AK%HèX1Uê'
èXIXY\]Ç#öÛ3 SAVEPOINTÜ1

Ã(ÒL,-+¶êIa¦+ transaction_modes õ®+.)XY1YZ1

AØ

23%HèX1r

BEGIN;

,-M

BEGIN #%ãIvorySQLñú-.1ùÝî(SQL¯B+OP START
TRANSACTIONIù+¿l=ÑBhÔ+,-M¢£1

DEFERRABLE transaction_mode #%ãIvorySQLñú-.1

Uq2I`BEGIN`?®f1](ê·àSQLU+%ãïæA+1KÝü./0Ô]çIÇÉde¹Åääè
Xñâ1

COMMIT Ñ Fñþ;èX

¸ù

`COMMIT`Fñþ;èX1¬aÃâèX¬ú+{píQòäïEX3VW1Ç©KÇÈ*&çûO®Ã1
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¿.

WORK TRANSACTION
XO+?®f1ùÉÐaî_1

AND CHAIN
^_éèw AND CHAINIë¸âUVÇvv}ò+èXÆaØæèXÁ Û¿3 SET
TRANSACTIONÜ+|èX1`ëIÐa|èX1UV1

 È

\] ROLLBACKUî%HèX1

þïK%HèX¦ç*G COMMIT ïí­&¡¢IÁ#ùí­&%HúRí£1þ`COMMIT AND
CHAIN`ïKèX¦ç#%H²³1

AØ

AFñþ;èXVW¨¬a{p®Ãór

COMMIT;

,-M

OP `COMMIT`¨cSQL¯B1Äø`COMMIT TRANSACTION`ªIvorySQL-.1

COMMIT PREPARED Ñ Fñ%Hg;ªäM&FñÉC+èX

¸ù

COMMIT PREPARED transaction_id

ç}

`COMMIT PREPARED`Fñ%H'(ÉC¥'+èX1

¿.

transaction_id
A1Fñ+èX+èX¯r¨1

 È

AFñ%HÉC+èXIáí¢#¶ùôTâèX+æ%]ùPN¼Ä]ù1Á#ïßA'(ôTâèX+
æ%íãU1

IHOPïOK%HèX1UôT1âÉCèXL1¸äFñ1

pg_prepared_xactsgÖ£¤U�Gw¬aþ;X]+ÉCèX1

Øy

FñÃèX¯r¨`foobar`¯r+èXr

COMMIT PREPARED 'foobar';
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,-M

COMMIT PREPARED #%ãIvorySQL-.1#·¤#](ÔôèX!"gÖI#Ua7g}1¯B£2ÛØ^
X/Open XAÜIÁ#{7gÖ+SQLÊ>¥1¯Bó1

END - Fñþ;èX

¸ù

END [ WORK | TRANSACTION ] [ AND [ NO ] CHAIN ]

ç}

END
Fñþ;èX1¬aâèXT+{pöòäïEX3VW1Ç©*&ÇÈçûÀ#®Ã+1IHOP#%ãI
vorySQL-.IùÝî( COMMIT1

¿.

WORK TRANSACTION
XO?®fIùÉÐaî_1

AND CHAIN
^_âèw`AND CHAIN`Ië¸âUVÇv}òèXÆaØæèXÁ (¿3 SET
TRANSACTION)+|èX1`ëIÐa|èX1UV1

 È

\] ROLLBACKXYUî%HèX1

þïK%HèXUç*G`END`Ða¡¢IÁ#í­&%HúRí£1

AØ

AFñþ;èXVW¨¬a{p®Ãór

END;

,-M

END #%ãIvorySQL-.IùFÆ, COMMITÝî+NOILNKSQL¯BUéè1

PREPARE TRANSACTION Ñ ªäM&FñBCþ;èX

¸ù

PREPARE TRANSACTION transaction_id

ç}

`PREPARE
TRANSACTION`ªäM&FñBCþ;èX1KIHOPõLIâèXïþÇþ;íã?f1ØâIù+¥
'1}ê#$K©<üIVWañC+XOMùí1FñòNÛâöK:(Fñ;*&./0ÇÈÜ1

%ï1BC¼IèXlLóXY:8] COMMIT PREPAREDPN ROLLBACK
PREPAREDFñPN»à1XY4bcíãvïúú#ôT¶3èX+íãU*GI7OP1
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4*GOP+íã+äéê\I`PREPARE
TRANSACTION`ï_`ROLLBACK`OPrKôTùõLIóÐaÚÛ+þ;èXIVWâÉCèX+î_Å
ïþX3Û^_âèX1FñIî_LÆ|QòX3Ü1

^_Ã(bc¶ê`PREPARE TRANSACTION`OPìÉIùíQò%H`ROLLBACK`rþ;èXí1Tí1

¿.

transaction_id
%Hb·+èX¯r¨I`COMMIT PREPARED`PN`ROLLBACK
PREPARED`YLL]IH¯r¨ê¯rIHèX1â¯r¨í¢.ò%H9¨L,VW#éí¢¹(200
9¾1ùÅïOÇbcþ;g}BC¼+èX+¯r¨Øæ1

 È

PREPARE
TRANSACTION`%5HõíBNdVôá#MKNN·´V_ÂZâZH}~Gr¡ê¶(!{×Nér34
óôá²à¶(PÇObùvÄP<ZQR¶(_s=¬N[DGr¶(!{×2LÑ¬I65NV±`PREP
ARE TRANSACTION1

IHOPí¢K%HèX1U\]1èX1] BEGIN231

þ;Kg}ôTíbc<àR½çÄPNíã+½çO¤«®ØDdq`WITH
HOLD`+3¯PNôT`LISTEN`Ø`UNLISTEN`P
`NOTIFY`+èXUIï&¨`PREPARE`âèX1I7ÁMÇþ;íãûèòÖíÎèI¬Yä%HA1B
C+èXêjÐa°k]'1

^_]`SET`Ûïq`LOCAL`O@ÜupíèX+bc]Tç¿.II7î_í®¦R`PREPARE
TRANSACTION`õLIVWLïí1L¦+bc`COMMIT PREPARED`P`ROLLBACK
PREPARED`¬ÎÏ1êSIKI% Ê>`PREPARE
TRANSACTION`+Tª{_`COMMIT`vï#`ROLLBACK`1

¬aþ;X]+BC¼èX1�K pg_prepared_xactsgÖ£¤U1

¹Å

¨%HèX'(BC¼¥'ÖÃ#ïkÚ+1ILí¯¤`VACUUM`»~#$+O³IVWKìÓóò5X
Oá²./0?õYìîèXID»ÆÛ3 í 25.1.5
¾ Ü1+Aò³IâèXí`¦®aùg}®a+å1âÁM+-±]z#IÞA%HÔôèX!"ãg}
ê©#ï./0ÅBC¼wAFñI%HBC¼+èXL1Mn2FñPN»à1

^_Ðad¸%HÔôèX!"ãêª«BC¼+èXVWÄÇùÉ1I62üXIÑ¼Ç]BC¼èXÁ
MÛ-¡
max_prepared_transactionsªBÜ1ILìî·Ô2DdBC¼èXIïÀâèXaXO1àòVWÑ�á
²yz1

Øy

ªäM&FñBCþ;èXI\]`foobar`úªèX¯r¨r

PREPARE TRANSACTION 'foobar';

,-M

`PREPARE
TRANSACTION`#%ãIvorySQL-.1#·¤#](ÔôèX!"gÖI#Ua7g}1¯B£2ÛØ^
X/Open XAÜIÁ#{7gÖ+SQLÊ>¥1¯Bó1
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ROLLBACK Ñ Uîþ;èX

¸ù

ROLLBACK [ WORK | TRANSACTION ] [ AND [ NO ] CHAIN ]

ç}

`ROLLBACK`»àþ;èXVWá²âèX¬ú+¬a{|w1¥à1

¿.

WORK TRANSACTION
XO?®fIÐaî_1

AND CHAIN
^_éèw`AND CHAIN`Ië¸âUVÇvv}òèXÆaØæèXÁ Û¿3 SET
TRANSACTIONÜ+|èX1`ëIïíUVbc|èX1

 È

\] COMMITXòN2�î%HèX1

K%HèX1õÔ*G`ROLLBACK`í*G%HúRVWïíaî_1èX1õÔ+`ROLLBACK AND
CHAIN`#%H²³1

AØ

AUî¬a{pr

ROLLBACK;

,-M

OP`ROLLBACK`¨cSQL¯B1öé`ROLLBACK TRANSACTION`#%HIvorySQL-.1

ROLLBACK PREPARED Ñ Tí%Hõ;ªäM&FñBC¼+èX

¸ù

ROLLBACK PREPARED transaction_id

ç}

`ROLLBACK PREPARED`»à%H'(BC¼¥'+èX1

¿.

transaction_id
A1»à+èX+èX¯r¨1

 È

A»à%HBC¼+èXIáí¢#¶ùôTâèX+æ%H]ùPN#%H¼Ä]ù1Á#áí¢'Kô
TâèX+æ%HíãU1
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IHOPïOK%HèX1¦1ôT1BC¼+èXí1¸ä»à1

pg_prepared_xactsgÖ£¤U�Gwþ;X]+¬aBC¼+èX1

Øy

]èX¯r¨`foobar`»àäÔ+èXr

ROLLBACK PREPARED 'foobar';

,-M

`ROLLBACK
PREPARED`#%ãIvorySQL-.1#·¤#](ÔôèX!"gÖI#Ua7g}1¯B£2ÛØ^
X/Open XAÜIÁ#{7gÖ+SQLÊ>¥1¯Bó1

SAVEPOINT Ñ Kþ;èXUèâ%H|+Ç#ö

¸ù

SAVEPOINT savepoint_name

ç}

`SAVEPOINT`Kþ;èXUd¸%H|Ç#ö1

Ç#ö#èX¦+%ãÁÍ¯òIù&¨¬aKù1d¸õLôT+OP1»àIáâèX+¥'övRù
'(Ç#öç+qy1

¿.

savepoint_name
³|Ç#ö+¤91

 È

\] ROLLBACK TO»àR%HÇ#ö1\] RELEASE
SAVEPOINTü¦%HÇ#öIÁÇ®Kù1d¸õLôT+OP+î_1

Ç#öÞOK%HèX1¦d¸1XYK%HèX¦èâxHÇ#ö1

AØ

Ad¸%HÇ#öVWLê§üKùd¸õLôT+¬aOP+î_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;
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ü>+èXLü·å 1 , 3IÁïíü· 21

Ad¸VWlLü¦%HÇ#ör

BEGIN;

Ê   INSERT INTO table1 VALUES (3);

Ê   SAVEPOINT my_savepoint;

Ê   INSERT INTO table1 VALUES (4);

Ê   RELEASE SAVEPOINT my_savepoint;
COMMIT;

ü>+èXLü· 3 , 41

,-M

þd¸¡%Hæ¤Ç#öçISQLA(õ;+{HÇ#ö¾V1ü¦1KIvorySQLUIb+Ç#öí1Çý
IïíKðT»àP¡ëçÞO\]Ñz+{%HÛ] `RELEASE
SAVEPOINT`¡ëc|+Ç#öLíá²cb+Ç#öþeQòXY1`ROLLBACK TO
SAVEPOINT`,`RELEASE SAVEPOINT`ÅyÜ1K#ïÊ>I`SAVEPOINT`}ê¨cSQL1

SET CONSTRAINTS Ñ ªþ;èX-¡ãXëíçù

¸ù

SET CONSTRAINTS { ALL | name [, ...] } { DEFERRED | IMMEDIATE }

ç}

`SET
CONSTRAINTS`-¡þ;èX¦ãXëí+Tª1`IMMEDIATE`ãXKÖHñ*üXç1ëí1`DEFERRED
`ãXëRèXFñçÍ1ëí1ÖHãXwa¾f+`IMMEDIATE`P`DEFERRED`áà1

KDdçI%HãXí1³èîãÁMõ%r DEFERRABLE INITIALLY DEFERREDØ DEFERRABLE INITIALLY
IMMEDIATE`ôá`NOT DEFERRABLE1íîd¬#`IMMEDIATE`VWïí¶R`SET
CONSTRAINTS`OP+ÎÏ1;ädKÖHèX23çw'(éè+áàIÁ#ùÉ+TªXYK%HèX
¦]`SET CONSTRAINTS`{p1

qa%HãX¤¥�Ä+`SET
CONSTRAINTS`Þ{p{7ãXÛwí¢#Xeh+Ü+áà1Ö%HãX¤¥wXY#áàÓè+1^_
Ðaéèáà¤¥Iëþ;+áà|)Â`L1]ê¨(í%H·8+¤¥1`SET CONSTRAINTS
ALL`{p¬aXehãX+áà1

þ`SET
CONSTRAINTS`á%HãX+áà4`DEFERRED`pò`IMMEDIATE`çI|áàíaç©î_rbc+Ða
ÈÉ+./upÛmêíKèXüXç1ëíÜí©vK`SET
CONSTRAINTS`OP+ôTq®1ëí1^_bcIããX1åæI SET
CONSTRAINTS`®N8S¦%95NÇÉ6TUJK°_É¼2`SET CONSTRAINTS
XY1]êK%HèXU+ÁèöáÜðTãXëí1

þ;IÞa`UNIQUE`Ø PRIMARY KEYØ
REFERENCESÛÔ®ÜYà`EXCLUDE`ãX¶RIH-¡+ÎÏ1`NOT
NULL`Yà`CHECK`ãX¬#K%T1ü·Pupç¸âëíÛ ï# Kñ*üXçÜ1Ða1pkª`DEFE
RRABLE`+$%,J*ãXÅí1¸äëí1

1pkªÒãX©*ãÓ+©*ã+¨*Å¶RIH-¡+ÖÜ Ñ ùÉíKØ?ãX1ëí+æç1¨*1
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 È

êªIvorySQLVïA(ãX¤¥Káà¦$%ÛÁ#KÄ¦A($%ÜIXOax(%HãX·8éè+ã
X¤¥1KIãóò5`SET
CONSTRAINTS`LíK¬a+·8üõú1ä(%HÌáàÓè+¤¥I%ïK|)Â`U+ùHáàU*
º%HPNxH·8IÂ`UL>+áàLïí1|)1

IHOPÞupþ;èX¦ãX+Tª1KèX1Ôô*GIHOPí­&%HúRVWÅïíabcî_
1

,-M

IHOP¨cSQL¯BUèâ+TªIÁa%öÓÜrK IvorySQLUIùïíÔ]K`NOT
NULL`,`CHECK`ãXü1+aIIvorySQLí¸äëíÌXeh+$%ãXIvï#Gà¯Bde+Kñ*
üXçëí1

SET TRANSACTION Ñ -¡þ;èX+ÁM

¸ù

SET TRANSACTION transaction_mode [, ...]

SET TRANSACTION SNAPSHOT snapshot_id

SET SESSION CHARACTERISTICS AS TRANSACTION transaction_mode [, ...]

²·transaction_modeHS¹bGÔ

Ê   ISOLATION LEVEL { SERIALIZABLE | REPEATABLE READ | READ COMMITTED | READ

UNCOMMITTED }

Ê   READ WRITE | READ ONLY
Ê   [ NOT ] DEFERRABLE

ç}

`SET TRANSACTION`OP-¡þ;íã+ÁM1`SET SESSION
CHARACTERISTICS`-¡%HíãL¦èX+b»èXÁM1KHéèXUXY]`SET
TRANSACTION`12I7b»å1

X]+èXÁM#èXó°Ä8ØèXÅyáàÛ¸/.PÞ¸ÜYàXeháà1SÔIXYOQ%H5à
IïíÞO](þ;èXvïOúªíãb»å1

%HèX+ó°Ä8Éèþ#ïèXVT]TçâèXO\3°k./r

READ COMMITTED
%Hñ*ÞO\RKù23;Fñ+T1I#b»å1

REPEATABLE READ
þ;èX+¬añ*ÞO\RIHèXUôT+í%Hí´PN./upñ*õ;Fñ+T1

SERIALIZABLE
þ;èX+¬añ*ÞO\RIHèXUôT+í%Hí´PN./upñ*õ;Fñ+T1^_V*+
XK�óèX®+¸.áàXOá²%ã{7èXLTÛ%e%HÜôTçïXOGº+óòI#Uõ%
Lí1»àVWòR%H `serialization_failure`²³1

SQL¯Bèâw%ãhÔ+Ä8r READ UNCOMMITTED1KIvorySQLU`READ UNCOMMITTED`1£ú`READ
COMMITTED`1
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%HèXôTwí%Hí´PN./upñ*Û SELECTØ INSERTØ DELETEØ UPDATEØ FETCH`ô`COPYÜõLó
ðz{pèXó°Ä81{xa?èXó°Ä8,V*ÖÜ+¢£X3 í 13 r 1

èX+ÅyáàÉèâèX#`ª¸/.PNÞ¸1¸/.#b»å1þ%HèXªÞ¸çI^_SQLOP`IN
SERT`ØUPDATEØ DELETE`ê`COPY FROM`fDZ"5HGrVL"2ÑÂ·5;}~_5}~`CREATE
Ø ALTER`J*`DROP`<=_5}~`COMMENT Ø GRANTØ REVOKEØ TRUNCATE1^_`EXPLAIN
ANALYZE`,`EXECUTE`AôT+OP#ü}OPõ%IëùÉÅï1&¨1I#%ãCË+Þ¸nªIù
ïOìî¬aä©<+.·1

ÞaèXÅ#`SERIALIZABLE`Yà`READ
ONLY`çI`DEFERRABLE`èXãMÍíaî1þ%HèX+¬aIîHãMw1OQçIâèXKí%e
ST#5àçXOíìîIK{õLù]Tçóïía`SERIALIZABLE`èX+2üVWïíabc«¬PN
1%eK�óìÉTí+­®1IãáàñÇc(#ç®]T+QÄPNCÖ1

SET TRANSACTION
SNAPSHOT`<=}~PZ¶(´VÈGr^£¶(àØZ*`]*�Ä_úWENZ¶(ÞôúW´ÂZ`]V
`pg_export_snapshot  é.Û3 í 9.27.5 ¾ ÜáG1âé.íñ»%H5à¯r¨I SET TRANSACTION
SNAPSHOT`ef;ë+Gr`]aXîÇ*+fGTZ`]_NÉr<=·6aXîÞô;DIGrÐîY2
Ü!Õ000003A1-1' 1 SET TRANSACTION
SNAPSHOT`w6NGr¶(Z©?vÄ2%9fN6¶(ZZGrÉÑôá34ÕÇ[\¦`SELECT Ø INSERT
Ø DELETEØ UPDATEØ FETCH`ô
`COPYÜõ;ôT1SÔIâèXí¢g}1-¡ª`SERIALIZABLE`PN`REPEATABLE
READ`ó°Ä8Û`ëIâ5àL1¸ä¥àIêª`READ
COMMITTED`áàíªÖ%HOPT%H|5àÜ1^_á·èX\]w`SERIALIZABLE`ó°Ä8I{ká
·5à+èXí¢Å\]âó°Ä81+aI%HÌÞ¸XK�óèXïOá·ê¾Þ¸èX+5à1

 È

^_ôT`SET TRANSACTION`õ;Ða`START
TRANSACTION`PN`BEGIN`Iùí*G%HúRVWïíabcî_1

XYìíK`BEGIN`PN`START TRANSACTION`Uéè½A+` transaction_modes Ç]^`SET
TRANSACTION1Á#K`SET TRANSACTION SNAPSHOT`UâO@ïX]1

íãb»+èXáàÅXYìí8¡¿.
default_transaction_isolation Øhttp://www.postgresql.org/docs/17/runtime-config-client.html#GUC-
DEFAULT-TRANSACTION-READ-ONLY[default_transaction_read_only],
default_transaction_deferrable ê-¡PëíÛ Ôü`SET SESSION
CHARACTERISTICS`Þ#]`SET`-¡I7QR+ÝîéÜ1I·0ÕXYìí8¡hEØ ALTER DATABASE
ÝÊà-¡b»å1Ç3 í 20 r 1

þ;èX+áàXYdÙ+ìí8¡¿. transaction_isolation Ø transaction_read_only Ø,
transaction_deferrableê-¡Pëí1-¡I#U%H¿.+ú]ÇØÔ+`SET
TRANSACTION`O@ØæIKùcçXY}òÊ>IÅaØæ+ÓÜ1Á#II7¿.ïOK8¡hEU-
¡IPN4ÚVSQLYÔ+bcê7ê-¡1

AØ

A]%Hg}#K+èX+æ%5à23%H|èXIdùA4âºaèXáG5à1ILíñ»5à¯r
¨IØ^r

BEGIN TRANSACTION ISOLATION LEVEL REPEATABLE READ;

SELECT pg_export_snapshot();

Êpg_export_snapshot

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

Ê00000003-0000001B-1
(1 row)
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ÀLK%H|23+èX+2.áâ5à¯r¨]K%H`SET TRANSACTION SNAPSHOT`OPUr

BEGIN TRANSACTION ISOLATION LEVEL REPEATABLE READ;
SET TRANSACTION SNAPSHOT '00000003-0000001B-1';

,-M

SQL¯BUèâwI7OPIïí`DEFERRABLE`èXáà,`SET TRANSACTION
SNAPSHOT`§à*ÔIIäN#IvorySQL-.1

SERIALIZABLE`Ha¢·'(Z¶(_u`ì_NIvorySQL·'(ÓHaËZ`READ
COMMITTEDIÁ#áXYGü}+Êà{p1

KSQL¯BUIXY]I7OP-¡%H#ï+èXÁMr'é<i+º»1IHnªÇê·àSQLa?I
VWêSÐaKIvorySQLWXãU º1

SQL¯BA(a¦+ transaction_modes õ®a.)IÁ#G(JK¶êIvorySQL&¨YZ.)1

START TRANSACTION Ñ 23%HèX1

¸ù

START TRANSACTION [ transaction_mode [, ...] ]

²· transaction_mode HS¹bGÔ

Ê   ISOLATION LEVEL { SERIALIZABLE | REPEATABLE READ | READ COMMITTED | READ

UNCOMMITTED }

Ê   READ WRITE | READ ONLY
Ê   [ NOT ] DEFERRABLE

ç}

IHOP23%H|+èX11^_éèwó°Ä8Ø¸.áàPNXeháàI|+èXLíÆaI7Á
MIó_ôTw SET TRANSACTION%q1I, BEGINOP%q1

¿.

I7¿.ä(IHñ*+BâX¿l SET TRANSACTION1

,-M

K¯BUIÐaíA*G`START
TRANSACTION`ê23%HèX1rbcSQLOPíºà223%H11IvorySQL+TªXY1£úKÖH
OPõLºà2*G%HÐaªuK`START
TRANSACTION`ÛPN`BEGIN`ÜõL+`COMMIT`VWêSìn1¥ú
Ò¾VFñÓ1ªwÊöI#ï?g¢./0gÖÅXOíFÆ¾VFñÁM1

DEFERRABLE transaction_mode #%ãIvorySQLñú-.1

SQL¯BA(Ka¦+ transaction_modes õ®a.)IÁ#Ã(JK¶êIvorySQL&¨YZ.)1
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Sql¿lÛí 4 r SQLñzÜ

fzüÍ

SQLû·Ã%H OP  K�"ò1%HOPÃ%H ò)
+K�ÍòIVÃ%H:)ÛÒ;ÓÜ�ü1û·S+E2Åí¯[%HOP+üX1Æé±7ò)#cz+
ÇÆéOP+ñza?1

%Hò)XY#%H ?®f Ø%H ¯r¨ Ø%H q¨)+¯r¨ Ø%H
literalÛPnRÜPN%HÁÍ9¨¨)1ò)ìnY«ÇÛ«¬ØÜÄ¨Ø|TÜê:óIÁKð¯âçV
ïáÜA(^SÛ$%+Øy#%HÁÍ9¨Î°Õ#ïò)Ü1

Ø^I5>#%HÛñzüÜcz+SQLû·r

SELECT * FROM MY_TABLE;

UPDATE MY_TABLE SET A = 5;
INSERT INTO MY_TABLE VALUES (3, 'hi there');

I#%HÃîHOP"ò+K�IÖ%T%HOPÛÑ!Iï#í¢2IKæ%TUXYa¼í%HOPI
vWOP+XY1±T:²Ü1

¡ÔI  ¡  ÅXYGºKSQLû·U1ùÉï#ò)IùÉ,«Ç}ê%q1

î/¯rOPØõú¨Ø¿.+ò)ïæISQL+ñzïñ%²1Ñ;>+%7ò)ìn#OP¤IêSK
ü>+ØyUÇÉìníj%HÒSELECTÓØ%HÒUPDATEÓ,%HÒINSERTÓOP1Á#Ø^`UPDAT
E`OP¬#A(%H`SET`ò)GºK%HÁè÷¡Iv`INSERT`ëA(%H`VALUES`ê}òOP1ÖH
OP+%ÄñzâëK í VI ô: Uàs1

¯r¨,?®f

üØU+`SELECT`Ø`UPDATE`P`VALUES`ò)# ?®f
+ØyIâSQLñúUÆaÁè·â+f1ò)`MY_TABLE`,`A`ë# ¯r¨
+Øy1ùÉ¯rÄØ�PN#ï./0ä"+¤9ITÉ(\]ùÉ+OP1êSùÉaçÅ1|¥ªÒ
¤9Ó1?®f,¯r¨ÆaØæ+fzüÍII·0ÕÇÉðzKÐañúÜr+;F5<:%H¯r¨
,?®f1%H?®f+}~�ÄXYK U6 C U(R1

SQL¯r¨,?®fí¢Y%H9OÛ a-zIÅXY#qQ³¨+9O,Ì´M9OÜP%H5äèÛ _
Ü231L¦9¨XY#9OØ5äèÛ _ÜØ.9Û 0-9ÜPµT¨)Û
$Ü1 ·î/SQL¯B+9OâèIµT¨)#ï&¨GºK¯r¨U+IêSùÉ+\]XOíæçÔ]
+XÝüM1SQL¯BïíèâÑB.9PNY5äè2.PüÖ+?®fIêSIã§à+¯r¨ïíÇ
¥êXO+¯B-.ëì1

gÖU%H¯r¨+#éïO¼í`NAMEDATALEN`-
19¾IKOPUXY.¼íS#é+¯r¨IÁ#ùÉí1,é1b»óò5I`NAMEDATALEN`+åª64
IêS¯r¨+#éüÓª639¾1^_IHÓÜayzIXYK`src/include/pg_config_manual.h`Uu
p`NAMEDATALEN`nR1

?®f,ï1¨)ud+¯r¨#¸¹.ïyz+1êSr

UPDATE MY_TABLE SET A = 5;

XYÝê2.òr

uPDaTE my_TabLE SeT a = 5;

%Hn3+âä#L?®f.ò¸.Iv¤¥.ò¹.IØ^r
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UPDATE my_table SET a = 5;

IJ+aí¶ã§à+¯r¨r ¶Ó¯r¨*P*1¨)ud+¯r¨ 1ù#Ã/¨)Û " ÜÑ±+%Hb·9
¨K�1%H¶Ó¯r¨¬#%H¯r¨vïí#%H?®91êS`"select"`XY](¨]%H¤ªÒsele
ctÓ+�PNÄIv%HÐa¨)ud+`select`ëí1þú%H?®fI4vKmÔ\]ÄP�¤+2Ê
¨!Èó²³1KüØU\]¶Ó¯r¨+Øy^5r

UPDATE "my_table" SET "a" = 5;

¶Ó¯r¨XYÑBbc9¨I*w@8ª0+9¨Û^_AÑB%H/¨)Ië.äH/¨)Ü1I\ò
XYÍd¶mï1&¨+ÄP�+¤¥IØ^ÑB«¬P­)+¤91Á##éÓÜ*Àaî1

¨]¯r¨Å\#<:¸¹.Iv¥¨]+¤¥¬#Û¶ò¹.1Ø^I¯r¨`FOO`Ø foo`ê`"foo"`NI
vorySQL·;(BHàØZ2'H`"Foo"`ê`"FOO"`ÈÉbr5Ø2%9cò5Ø_¦NIvorySQL·2®5d
RÎZßíefBrDÈSQLa¢5gh2SQLa¢5+5dRÎZßídefB`D_êò2Ö4a¢2`fo
o`d/Ø¿`"FOO"`Ö5H`"foo" 1^_`½3.XÝüÔ]?KIde`3�¨]ùHÁè+¤¥IPNÂ
úïA¨]ù1Ü

%ã¶Ó¯r¨+Qé&¨Ñ×©â+]@8ö¯r+Unicode9¨1IãQéY`U&`Û¸.P¹.Uªü
%H­)Ü23IL>Îª/¨)ud+¤¥IäNõ®Ðabc«ÇI^`U&"foo"`Û ·IJÇõú¨`
&`Ù#a%7vwIÁ#K`&`õú¨$±\]«Ç´ZwIHyzÜ1K¨)¦IUnicode9¨XYY©
â+§àéèrâ·èµü4÷16ðÜ@8ö)8PNâ·è,Q)µü6÷16ðÜ@8ö)81Ø^I¯r
¨`"data"`XY.òr

U&"d\0061t\+000061"

5>+Øy]¸´¹ñ9O.GwºñøfÒslonÓÛ¸"Ür

U&"\0441\043B\043E\043D"

^_ÝÞ\]#ï©â9¨ê@Éâ·èIXYK9¨LL\]`UESCAPE`y*IØ^r

U&"d!0061t!+000061" UESCAPE '!'

©â9¨XY#*w16ðÜ÷ØQ)Øø¨)Ø/¨)Ø«Ç9¨õÔ+b·øH9¨1: ·I©â9¨
K UESCAPE õL]ø¨)vï#/¨)Ä.1

ªwK¯r¨UÑ×©â9¨mÐIL#.äeâX1

4÷P6÷©â§àwXY1]êèâUTF-
16@"äê"ò@8ö¸(U+FFFF+9¨IÑ!6÷§à+#K\òIãTzQòïíAÛ@"äVï1ë
µ#$Iv#ûèò%Hø²+@8öÜ1

^_WXã38ï#UTF-
8IëÃ#U%H©âK�¯r+Unicode@8ö©§ª Ô+WXã38�^_ïXOIëQR²³1

nR

KIvorySQLUaîã
ºàd¢nR r9¨LØ÷L,.91nRÅXY1éèsàd¢IIXY\òù1{%Ä2.AYà{a
î2'"1I7OQLíKL¦¹¾U´¦1
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9¨LnR

KSQLUI%H9¨LnR#%HÃø¨)Û '  ÜÑ±+b·9¨K�IØ^ÕThis is a
string'`1ªwK%H9¨LUÑ×%Hø¨)IXY.äHØa+ø¨)IØ^ÕDianne''s
horse'`1 ·I,%H/¨)Û " Ü ï æ1

äHÞÃ«Çà Å)%H|T :ó+9¨LnRí1aµK%!IVWLúª%H.K%!+9¨LnRê
ää1Ø^r

SELECT 'foo'
'bar';

Ýæ(r

SELECT 'foobar';

Á#r

SELECT 'foo'      'bar';

ëï#cz+ñzÛIãa7»¼+Tª#SQLéè+IIvorySQL´1wâ¯BÜ1

C­¬©â+9¨LnR

IvorySQLÅµ¶Ò©âÓ9¨LnRIIÅ#SQL¯B+%H-.1%H©â9¨LnRXYìíK2ø¨
);>.%H9O`E`Û¸.P¹.§àÜêéèIØ^`EÕfoo'`Ûþ%H©â9¨LnR±TçIÞKí
%H2¨)õ;.`E`Ü1K%H©â9¨L¦ôI%Hâ·è9¨Û \ Üí23%HC­¬+ â·è©â
K�IK#Uâ·è,L¦9¨+"cÄA%HÁÍ+9¾åÛ^ Ä 4.1 U¬AÜ1

Ä 4.1. â·è©âK�

â·è©âK� È¡

\b ¼¬

\f §=

\n §T

\r »½

\t ÜÄ¨

*`o *, `*`oo *, `*`ooo *` ( o = 0Ð7) ¾ðÜ9¾å

\x*`h , `\x `hh ` ( h* = 0Ð9, AÐF) è¿ðÜ9¾å

\u*`xxxx , `\U `xxxxxxxx̀ ( x* = 0Ð9, AÐF) 16 P 32-÷è¿ðÜ Unicode 9¨å

ªuK%Hâ·èL>+bc#ï9¨1þT#9>·å1êSIAÑ×%Hâ·è9¨I:.äHâ·è
Û \\ Ü1K%H©â9¨LUÑ×%Hø¨)*w¹ìÊzÕ'`õÔI+XY.ò`\'`1

áAµÿÇ©áDd+9¾K�ÃWXã9¨ú38Ucz+9¨"òIÁ8#K\]¾ðÜPè¿ðÜ©
âç1%Ha]+É@Êz#\]Unicode©âPÉ@+Unicode©âñzI^ í 4.1.2.3
¾ U¬}�ÀLWXãLëí9¨©§#`XT1

¹Å

^_8¡¿.
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standard_conforming_strings ª`off`I{kIvorySQLänâ9¨LnR,©â9¨LnRU+â·è
©âwr81ïíIKIvorySQLUâ¿.+b»åª`on`I·0ÕÞK©â9¨LnRUr8â·è
©â1IãTª{,-¯BIÁ#XOÐé*+(JKTªÛâ·è©â¬#í1r8Ü+Ô]1ú
ª%ãQìIáXY-¡â¿.ª`off`IÁ#Ñ¼ÜÝR¨c|+Tª1^_áßA\]%Hâ·è
©âêÄA%HÁÍ9¨Iªâ9¨LnR.ü%H`E`1K`standard_conforming_strings`õÔI
8¡¿. escape_string_warning,
backslash_quoteÅÉèw^cää9¨LnRU+â·è1@8B+9¨ïOGºK%H9¨LnR
U1

qa Unicode ©â+9¨LnR

IvorySQLÅ­®¡%ãd¢+9¨L©âñzIù&¨]@8öéèb·Unicode9¨1%HUnicode©â9
¨LnR23(`U&`Û¸.P¹.§à+9OUILª­)ÜIL>ÎªÕ2¨)Iõ®Ðabc«ÇIØ
^`U&'foo'`Û ·I­&wÇõú¨`&`+vw1Kõú¨$±\]«Çê´ZIHyzÜ1K¨)¦IUn
icode9¨XYìí.%HLª4÷è¿ðÜ@8ö3)PN%H;>aQ)+6÷è¿ðÜ@8ö3)+â·
èêéè1Ø^I9¨LÕdata'`XY1.ª

U&'d\0061t\+000061'

5>+Øy]¸´¹9O.Gwºñ+øfÒslonÓÛ¸"Ür

U&'\0441\043B\043E\043D'

^_½A%Hï#â·è+©â9¨IXYK9¨LõL\]`UESCAPE`y*êéèIØ^r

U&'d!0061t!+000061' UESCAPE '!'

©â9¨XY#G%Hè¿ðÜ÷ØQ)Øø¨)Ø/¨)P«Ç9¨õÔ+bcø%9¨1

AK%H9¨LUÑ×%HÄA#9>·å+©â9¨Iáù.äe1

4÷P6÷©â§àX](éèUTF-
16@"@äIY"ò@8ö¸(U+FFFF+9¨IÑ!4úûüÀI6÷§à+X]M\òI#ïíA+Û@
"@äï#ëµ#$+Iv#cVRøH@8öU1Ü

^_WXã38ï#UTF-
8IëÃI7©âK�õ%¯r+Unicode@8öL©§ª Ô+WXã38�^_ïXOIëíQR²³1

SÔI9¨LnR+Unicode©âñzúK8¡¿.
standard_conforming_strings 2UçÍaî1I#êª`ëIãñzXOívwÈóSQLñ*+Üù2IX
Oá²SQL ·,dÙ+èêyz1^_â¿.-¡ªoffIëSñzL1üxVsA²³í£1

µT¨]+9¨LnR

¿À](éè9¨LnR+¯BñzìnwñÊöIÁ#þ9¨LUÑBwñxø¨)Pâ·èçñè"È
ùIêªÖ%HwßA1/.1AKIãó§5&¨X¸M{¼+í´IIvorySQLFÆw¡%ã1¥ªÒµ
T¨]Ó+ÊàêÄ.9¨LnR1%HµT¨]+9¨LnRÃ%HµT¨)Û $ÜØ%HXO+¡HP{
x9¨+Ò¯²ÓØ¡%HµT¨)Ø%HÍò9¨L¦-+b·9¨K�Ø%HµT¨)Ø23IHµT
¨]+Øæ¯²,%HµT¨)"ò1Ø^IIJaäãïæ+Êz\]µT¨]éè9¨LÒDianneÕs
horseÓr

$$Dianne's horse$$
$SomeTag$Dianne's horse$SomeTag$

113

http://www.postgresql.org/docs/17/runtime-config-compatible.html#GUC-STANDARD-CONFORMING-STRINGS
http://www.postgresql.org/docs/17/runtime-config-compatible.html#GUC-ESCAPE-STRING-WARNING
http://www.postgresql.org/docs/17/runtime-config-compatible.html#GUC-BACKSLASH-QUOTE
http://www.postgresql.org/docs/17/runtime-config-compatible.html#GUC-STANDARD-CONFORMING-STRINGS


 ·KµT¨]9¨LUIø¨)XYKï1©â+óò5\]1è üIK%HµT¨]9¨LUïßA
ä9¨ðT©âr9¨L¦-¬#G#9>·å.G1â·èï#ÁÍ+IVWµT¨)Åï#ÁÍ+I*
ÌùÉ#·82¯²+%HK�+%ô:1

XYìíKÖ%Hê'Ä8üOQïæ+¯²êê'µT¨]9¨LnR1IÑn1]K3.é.èâü1
Ø^r

$function$

BEGIN

Ê   RETURN ($1 ~ $q$[\t\r\n\v\\]$q$);

END;
$function$

IJIK�`$q$[\t\r\n\v\\]$q$ ":GriXRVZyÐY [\t\r\n\v\\] 2Ò6j3õ;IvorySQLvÄLÂ®;
Xì_'HêB6[¹5kþ¡DZiXRVZ+jî $function$`IùÞ#%7KÔË9¨L¬? +nR
U+9¨vg1

%HµT¨]9¨L+¯²Û^_aÜ´1%H¥1¨]¯r¨+ØæâëI*wùïOÑB%HµT¨)
õÔ1¯²#¸¹.yz+IêS`$tag$String content$tag$ HEÓZ2'H $TAG$String
content$tag$`ïMÄ1

%HªÕ%H?®fP¯r¨+µT¨]9¨Lí¢]«ÇÇõ:ó2I`ëµT¨]èï¨XOí1úª
;>¯r¨+%ô:1

µT¨]ï#SQL¯B+%ô:IÁ#KÄ.vñ9¨Lh9Ê>Iùnn#%ã£,-¯B+ø¨)ñz
{Êö+Êz1þAÄA+9¨LnR÷(#ïnRUçùÁ8a]IIãóònnKí?é.èâUGº
1^_]ø¨)ñzIü%HØyU+ÖHâ·èLí¢1.òXHâ·èIIKÈó¶39¨LnRçí
1~ÙRäHâ·èIVWµÕKé.ôTq®Æ|Èó¦Ë9¨LnRçQò%H1

÷LnR

÷LnR\!ê_nâ9¨LnRK2¨)õ;ÛU®ð«ÇÜQw%H`B`Û¸.P¹.§àÜIØ^`B'
1001'`1÷LnRU&¨+9¨Þa`0`,`1`1

úª%ãOQI÷LnRXY]è¿ðÜò)zéèI\]%H;á`X`Û¸.P¹.§àÜ,Ø^`X'1FF'`
1Iãò)zÝê(%H]XH¶ðÜ÷T@ÖHè¿ðÜ÷+÷LnR1

äã§à+÷LnRXYYnâ9¨LnRØæ+Êà±T`¦1µT¨]ïO1]K÷LnRU1

.9nR

KI7%æ§àUXYµ¶.9nRr

digits

digits.[digits][e[+-]digits]

[digits].digits[e[+-]digits]
digitse[+-]digits

#U digits
#%HPxHèðÜ.9Û0R9Ü1^_\]w¹.öIK¹.ö;>PL>í¢Å)a%H.91^_#
K%Hé.¯òÛ eÜIK#Lí¢ªÕÅ)%H.91KânRUïOê·bc«ÇP#ï9¨1 ·bc
;á+Q)PÙ)Vï Ô1läªnR+%ô:Iù#%HÔ]RânR+õú¨1

I7#cz.9nR+Øyr
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42

3.5

4.

.001

5e2
1.925e-3

^_%HïÑB¹.ö,é.+.9nR+åÇcd¢`integer`Û32
÷ÜIùdù1�èªd¢`integer`1`ë^_ù+åÇcd¢`bigint`Û64
÷ÜIù1�èªd¢`bigint`1þ`ëùí1TTd¢`numeric`1ÑB¹.ö,/Pé.+nR¬#dù
1�èªd¢`numeric`1

%H.9nRU3éÁ+./d¢Þ#d¢©§çz+%H23ö1K¸ô:óòUInRL1î/ü5h
¾V1áÜRÑcÇ+d¢1íAçIáXYìíÉ¢ùêáÜ%H.9å1È¡ª%ãéè./d¢1Ø
^IáXYIqáÜ%H.9å1þTd¢`real`Û float4 Ür

REAL '1.23'  -- string style
1.23::REAL   -- IvorySQL (historical) style

I7 ÔüÞ#µ5êA´¦+%æÉ¢ò)+ÁØ1

#ïd¢+nR

%ã b· d¢+%HnRXY\]5�ò)U+b·%ãû·r

type 'string'

'string'::type
CAST ( 'string' AS type )

9¨LnR+hm1¾ôR¤ª type
+d¢+û·©§Ø?U1#ü_#éèd¢+%HnR1^_äânR+d¢Ða¯âÛØ^Iþù1ë
µéÁ³%HÄ�çÜIsàd¢É¢XY1ñZIK{ãóò5ùí1¾VáÜ1

9¨LnRXY\]nâSQLò)PµT¨]Ä.1

ÅXY\]%HdÙé.+ñzêéè%Hd¢áÜr

typename ( 'string' )

Á#VÌ¬ad¢¤wXY]KIãÊzUIÇ3 í 4.2.9 ¾ 1

^ í 4.2.9 ¾ U´¦+I ::
Ø CAST()`J*j3ôV[®ÃIJ;VÇ*+lÄ"mKZ�ÄLèaóx_fno[®p¯2 type
'string' [®w6;VÇ*+XYyÐ©hZèa_ type 'string'`
ñzü+¡%HÓÜ#ùðzä."d¢ïúIéè%H."nR+d¢X\]`::`P`CAST()`1

CAST()`[®îÔSQL_`type
'string'`[®H6a¢ZGq@ÔSQL*+Éç[®wV¿Gk34èa2'HIvorySQL}~ÂV¿3£è
a_d£ ::`+ñz#IvorySQL+JK]zIó_é.t]ñz%q1
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õú¨

%Hõú¨¤#Ñx`NAMEDATALEN`-1Ûb»ª63Ü+%H9¨K�I#U+9¨ê¾5>+�Är

\+ - * / < > = ~ ! @ # % ^ & | ` ?

ïíIKõú¨¤üa%7ÓÜr

¥ --`ê /*`ïOK%Hõú¨¤+bc2ÊGºIêªùÉL1úª%& ¡+231

¥ %Hx9¨õú¨¤ïOY`+ ô -`üÖI*Ìâ¤¥ÅÅ)ÑBI79¨U+%Hr

~ ! @ # % ^ & | ` ?

Ø^I @-`HGr;}~Z¥Aîß2' *-
`ï#1I7ÓÜ&¨IvorySQLÈóSQL,-+í´vïßAKò)õ®a«¬1

þ\]ÌSQL¯B+õú¨¤çIáìnßA]«¬:óØ&+õú¨ê´Z¯â1Ø^I^_áèâw%
H¤ª`@ ZQr¥Aî2¬56D`X*@Y Iáí¢.`X*
@Y`êÄÇIvorySQLáù¸úäHõú¨¤vï#%H1

ÁÍ9¨

%7ï#.99O+9¨a%ãïæ(úªõú¨+ÁÍBâ1I79¨+Ç½]zXYKç}ØÔñzT
Â+2Ê(R1I%¾Þ#ªwRÜùÉ+#KYà¬üI79¨+A+1

¥ ªuK%HµT¨)Û $
ÜL>+.91]êÄAK%Hé.èâP%HÉCñ*U+÷¡¿.1K#ïü5hUâµT¨)X
Yúª%H¯r¨PN%HµT¨]9¨LnR+%ô:1

¥ Ã×)Û ()
ÜÆaùÉìn+BâI]ê:"Ä?àVWáÜÌù1Kù7óòUIÃ×)1A(úª%HÁè
SQL OP+ãèñz+%ô:1

¥ Ê×)Û []  Ü1]êOQ%H."U+TÂ1{x?(."+¢£3 í 8.15 ¾ 1

¥ .)Û ,  Ü1]Kù7ñzüÍUê:²%H�Ä+TÂ1

¥ :)Û ;  ÜüX%H SQL
OP1ùïOGºK%HOPU®+bc÷¡I*wK%H9¨LnRUPN%H1¨]+¯r¨U1

¥ Ä)Û :  Ü1]ê4."UOQÒt ÓÛ3 í 8.15 ¾ Ü1Kù7 SQL +ÒÊúÓÛØ^ê·à
SQLÜUIÄ)1]êúªQR¤+;-1

¥ Å)Û *
Ü1]Kù7ü5hU¯ò%HÄ+¬aiPN"cå1þù1]ú%Hòúé.+¿.çIù+a%
ãÁÍ+BâIââòúïA(bcsà¿.1

¥ *öÛ .  Ü1]K.9nRUIVW1]ê:²áàØÄ,�¤1

 ¡

%& ¡#Y/ÆÇ23VWeÈRTüÖ+%H9¨K�IØ^r

-- This is a standard SQL comment

¡ÔIÅXY\] C ­¬ ¡1r

/* multiline comment
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Ê* with nesting: /* nested block comment */
Ê*/

IJâ ¡23( /
%9st±kþu^Z/ 1I7 ¡1XGàSQL¯BUéè+Êàê'IÁ,CUïæ1IqÇÉXY ¡
G%¸&XOÑB ¡1+@81

Kð%E+ñz:ó;I ¡í14û·SU1Ý*VW Ô1É§ª«Ç1

õú¨ÌùÄ

Ä
4.2sAwIvorySQLUõú¨+ÌùÄ,ücM1¸ô:õú¨ÆaØæ+ÌùVW#ãüc+1õú¨+Ì
ùÄ,ücM17.KÈóãU1^_`ÝÞYïæ(ÌùÄâë¬ÉA+ÊàÈóÆaxH]ç¨+Ä?
àI:PQ×)1

Ä 4.2. õú¨ÌùÄÛ4CRçÜ

õú¨/TÂ ücM ç}

. ã Ä/�¤:ó¨

:: ã IvorySQL-­¬+d¢©§

[  ] ã ."TÂOQ

+ - Ê %TQØ%TÙ

^ ã é.

*  /  % ã õØ*Øá

+ - ã QØÙ

Ûb·#ïõú¨Ü ã ¬a#ïm2Yà]ùèâ+õú
¨

BETWEEN IN LIKE ILIKE SIMILAR °±ÑBØúcòF?gØ9¨L
·8

< > = v  >= <> £cõú¨

IS ISNULL NOTNULL IS TRUEØ IS FALSEØ IS
NULLØ`IS DISTINCT FROM`Ý

NOT Ê >K`è

AND ã >KcT

OR ã >KóT

 ·âõú¨aÓâëÅÇ](Çü}¦dõú¨ÆaØæ¤¥+]ùèâ+õú¨1Ø^I^_áªùã
¾èâ./d¢èâw%HÒÓõú¨IùLÆa,¦d+ÒÓõú¨Øæ+ÌùÄIï!á+õú¨AT
°k1

þ%HáàÓè+õú¨¤1]K`OPERATOR`ñzUçI^5>+Øyr

SELECT 3 OPERATOR(pg_catalog.+) 4;

`OPERATOR`üÍ1]êªÒb·#ïõú¨ÓSò Ä
4.2Ub»+ÌùÄ1ï!GºK`OPERATOR()`U+#±Héèõú¨IIw#|+1

 ·

lm9.5õ;+PostgreSQL\]+õú¨ÌùÄâëZaïæ1Á8#I v Ø >= ,
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`<>`âä(1þú¹ìõú¨I`IS`/0âä(ÆacC+ÌùÄ1VWK%7»ª`NOT`£`BETW
EEN`ÌùÄC+óò5I`NOT
BETWEEN`,Ø?+üÍ+Tªï%²1ªw{¼2,-SQL¯BVWÙ)ä
>KüÝê+üÍï%²+'"II7âëÅòRwup1K¸ô:óò5II7Qóïíá²Tª
ü+QóIPNXOí­&Òno such
operatorÓ²³IÁXYìíÜQÃ×)ÈÉ1ïíK%7ì2óòUIí´XOKÐa1QRÈó
²³+óò5*&Tª+pQ1

åÄ?à

åÄ?à1](zãzq+ö÷UIØ^K`SELECT`OP+A¯�ÄUØúª`INSERT`P`UPDATE`U+
|�åPNX¯OPU+|)5E1ªw<8(%HÄÄ?àÛ#%HÄÜ+ü_I%HåÄ?à+ü_a
çç1¥ª%H ¯R 1åÄ?àêSÅ1¥ª ¯RÄ?à ÛPN¼Å|¥ª
Ä?à Ü1Ä?àñz&¨\]ç.Ø>KØúc,#ïõú4¶3ô:±çå1

%HåÄ?à#5�õ%r

¥ %HnRPh9å

¥ %H�¨]

¥ K%Hé.èâéPÉCñ*U+%H÷¡¿.¨]

¥ %H5¯Ä?à

¥ %HiOQÄ?à

¥ %Hõú¨t]

¥ %Hé.t]

¥ %HòúÄ?à

¥ %Höëé.t]

¥ %Hd¢©§

¥ %HJKâëÄ?à

¥ %H¯Ryí´

¥ %H."ÍÉã

¥ %HTÍÉã

¥ ¡%HKÃ×)Û]ê:"yÄ?àYàÆ6ÌùÄÜU+åÄ?à

KIH�ÄõÔI+a%7üÍXY1:dª%HÄ?àIÁ#ùÉï´1bc%æñzâë1I7ìnÆ
a%Hé.Põú¨+ñâVWK í 9 r U+cÇ÷¡È¡1%HØy#`IS NULL`y*1

ÇÉg}K í 4.1.2 ¾ U´¦ínR15>+¹¾í´¦É5+O@1

�¨]

%H�XYY5>+§à1¨]r

correlation.columnname

correlation
#%HÄÛaXOY%Háà¤ÓèÜ+¤9IPN#K`FROM`y*Uª%HÄèâ+8¤1^_�¤K
þ;)¨¬\]+ÄUw#$%+I?f¤¥,:ó]+*öXY1ñZÛ¡3 í 7 r Ü1

÷¡¿.

%H÷¡¿.¨]1]êéA%HÃSQLñ*ÔôFÆ+å1¿.1](SQLé.èâ,ÉCí´U1ù7
Üù20+­®²¸(SQLOP9¨Lêéè./åIKIãóòU¿.1]ê¨]{7èÔ./å1%H
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¿.¨]+§à#r

$number

Ø^Ilä%Hé.`dept`+èâr

CREATE FUNCTION dept(text) RETURNS dept

Ê   AS $$ SELECT * FROM dept WHERE name = $1 $$
Ê   LANGUAGE SQL;

IJ $1 ¨]é.1t]çí%Hé.¿.+å1

5¯

^_%HÄ?àòRw%H."d¢+åI{kXYJTGâ."å+%HÁèTÂr

expression[subscript]

PNJTGxHØ&TÂÛ%HÒ."t ÓÜr

expression[lower_subscript:upper_subscript]

ÛIJIÊ×) [ ]  ÄA#9>·åÜ1Ö%H Sa  ¾Ð#%HÄ?àIùLXË|·RÑµz+~.å1

ìnI." "mK
í¢1Qü×)IÁ#þA1Q5¯+Ä?àÞ#%H�¨]P÷¡¿.çI×)XY1ñZ1+aIþ¶
3."#xèçIxH5¯XY1aµ!ê1Ø^r

mytable.arraycolumn[4]

mytable.two_d_column[17][34]

$1[10:42]
(arrayfunction(a,b))[42]

ÑL%HØyU+Ã×)#íß+1Ç3 í 8.15 ¾ 1

iOQ

^_%HÄ?àòR%H"cd¢ÛTd¢Ü+åI{kXYJTâT+éèi:

expression.fieldname

ìnT "mK
í¢1Qü×)IÁ#þâÄ?à#ú4%HÄ¨]P÷¡¿.OQçIÃ×)XY1ñZ1Ø^r

mytable.mycolumn

$1.somecolumn
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(rowfunction(a,b)).col3

ÛêSI%H1Óè+�¨] ÔüÞ#iOQñz+%ãÁØÜ1%ãÆA+ÁØ#4%H"cd¢+Ä
�UJT%Hir

(compositecol).somefield
(mytable.compositecol).somefield

IJßAÃ×)êsA compositecol  #%H�¤vï#%HÄ¤IKí¶ãóòUë#sA mytable
#%HÄ¤vï#%Háà¤1

áXYìíÄ. .*  ê:(%H"cå+¬air

(compositecol).*

Iãòz+Tªî/ü5híaïæIÇ3 í 8.16.5 ¾ 1

õú¨t]

ä(%eõú¨t]IaäãXO+ñzr

expression  operator  expression Û¶TU-õú¨Ü

operator  expression Û%T;-õú¨Ü

#U operator  ò)´1 í 4.1.3 ¾
+ñzâëIPN#?®f`AND`Ø`OR`,`NOT`õ%IPN#%H^5§à+¶Óèõú¨¤r

OPERATOR(schema.operatorname)

±HÁèõú¨#KYàùÉ#%T++#¶T+TÉ(ÃgÖP]ùèâ+{7õú¨1 í 9 r
ç}w¦dõú¨1

é.t]

%Hé.t]+ñz#%Hé.+¤¥ÛXO¶Ó(%Háà¤ÜL>ªüÌõ(Ã×)U+¿.�Är

function_name ([expression [, expression ... ]] )

Ø^I5>í±ç 2 +ÎÊîr

sqrt(2)

þK%Hù7]ùï¢b#ï]ù+./0U*Gí´çIK3.é.t]çÔ´µ í 10.3 ¾
U+èêì°ÍÎ1

¦dé.+�ÄK í 9 r  U1#ïé.XYÃ]ùÜQ1

¿.XYaOQ21UQ¤¥1Ç3 í 4.3 ¾ 1
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 ·

%Hó]ø%"cd¢¿.+é.XY1aOQ2¥ªiOQñzIVWâíêiOQXY1.òé
.+­¬1Åó#jIò)`col(table)`,`table.col`#XYò§+1IãTª#Ì SQL
¯B+Á#KIvorySQLU1FÆIêªù&¨é.+\]êá]Ò±çiÓ1

òúÄ?à

%H òúÄ?à
ÄAKÃ%Hí´OQ+TüÔ]%Hòúé.1%Hòúé.LxHû·Ù)R%Hø%ûGåIØ^ä
û·+(,PÎH1%HòúÄ?à+ñz#5�õ%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 ) ]

IJ aggregate_name #%Hõ;èâ+òúÛXOqa%Háà¤ÓèÜIVW expression
#b·¾ÐïÑBòúÄ?à+åÄ?àP%Höëé.t]1XO+ order_by_clause  , filter_clause
ç}^51

í%ã§à+òúÄ?àªÖ%Hû·Tt]%eòú1í¶ã§à,í%ãØæIêª ALL
#b»O@1íîã§àªû·TUÄ?à+Ö%HX<:åÛPNä(xHÄ?à#å+X<:úcÜt
]%eòú1íXã§àªÖ%Hû·Tt]%eòúIêªÐaÁè+û·å1éèIùìnÞä(
count( )  w1j3£V_ü¼Gç£K;V¿ *£[1  òúé.I#ç}^51

¸ô:òúé.ñZ«û·IIq#U%HPxHÄ?àòR«å+TL1ßà1*Ì¡ajkIä(¬a
¦dòúw#Iq1

Ø^I count(*)  òRû·T+¬.1 count(f1)  òRû·TU f1  ªÌ«+.RIêª count ñZ«å1v
count(distinct f1)  òR f1  +Ì«X<:å+.R1

%æ2Iñ³òúé.+û·T#¥JK+1KñxóòUIÐa?gIØ^ï!µ~R°kq+û·I
min ¬#­&Øæ+ü_1Á#Iù7òúé.ÛØ^ array_agg , string_agg
Ü*/û·T+JK­&ü_1þ\]IdòúçIXO+ order_by_clause
XY1]êéè½A+bK1 order_by_clause  Çí´Ä8+ ORDER BY y*Û^ í 7.5 ¾
¬}ÜÆaØæ+ñzI*Ìù+Ä?à¬#úaÄ?àVWïO#ûG�¤¥P3)1Ø^r

SELECT array_agg(a ORDER BY b DESC) FROM table;

K'"x¿.òúé.çI · ORDER BY GºK¬aòú¿.õL1Ø^IAIq.r

SELECT string_agg(a, ',' ORDER BY a) FROM table;

vïOIq.r
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SELECT string_agg(a ORDER BY a, ',') FROM table;  -- 5EÓ

LNKñzü#cz+IÁ#ùÄA]äH`ORDER
BY`®êt]%Hø%¿.òúé.Ûí¶H#ð]+Iêªù#%HnRÜ1

^_K order_by_clause  õÔéèw DISTINCT I{k¬a+ ORDER BY
Ä?àí¢·8òú+nâ¿.1Åó#jIáïOK DISTINCT �ÄÐaÑ×+Ä?àüJK1

 ·

K%Hòúé.Uéè DISTINCT Yà ORDER BY
+O³#%ãIvorySQL-.1GàRA;ªî+ç}I^_%æA+,Ö±MòúU
JK#XO+IKAªùJKû·TçXYKâòú+nâ¿. �ÄUë¡ ORDER BY
1a%Hòúé.+yú{T aKúòú  Iù A( %H
order_by_clause Iìn#êªâòú+±çÞä#û·T+ÁèbKa·â1aKúòú+Ü
¢ØyÑ×J¤,û:÷±ç1Gàüh+ÑL%ãñzIä( %HaKúòúI order_by_clause
1.K WITHIN GROUP (É)  U1 order_by_clause  U+Ä?à
í_¹ìòú¿.%qäÖ%Hû·T±ç%eIGàÖH order_by_clause  +A(JKV
Wñ³âòúé.úªû·¿.ÛI,Ì WITHIN GROUP order_by_clause  +óòïæIK#UÄ?
à+ü_ïí1úªòúé.+¿.Ü1^_aK WITHIN GROUP õ;+¿.Ä?àIíáùÉ¥ ª
ëµ¿.  YöÇ�K order_by_clause  U+ òú¿.  Ø<:1Ç¹ìòú¿.ïæIøä
Öeòút]Þí±ç%eëµ¿.Ivï#ªÖ%Hû·T ±ç%e1I·0ÕÞa{7QR1
GROUP BY :"çIùÉÍOÑBI7QR1IHÓÜæqÇ](îmïK
%HòúÄ?à¦ô+ëµ¿.1ëµ¿.ìn1](û:.
õd+¿ÀIùÉÞaúªÖeòú±ç]%e+ø%åÍa·
â1ëµ¿.�ÄXYª«IKIãóò5I.ò ()  vï# (*) Û Ôü
IvorySQLµ¶äãÏ.IÁ#Þaí%ã¨c SQL ¯BÜ1

aKúòú+t]Øyr

SELECT percentile_cont(0.5) WITHIN GROUP (ORDER BY income) FROM households;

Êpercentile_cont

-----------------
Ê          50489

Ií4Ä households + income �òRí 50 Hû:÷PNU÷+å1
IJ`0.5`#%Hëµ¿.Iä(û:÷ô:#%H KïæTõ®Qó+å+óòùÐa·â1

^_éèw FILTER I{kÞaä filter_clause
±çª|+û·Tí1ñ³âòúé.I#ïTí1ßà1Ø^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)
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Éèâ+òúé.K í 9.21 ¾  Uç}1#ïòúé.XYÃ]ùÜQ1

%HòúÄ?àÞOGºK SELECT OP+ü_�ÄP# HAVING y*U1K#ïy*Û^ WHERE
ÜUÇî\]ùIêª{7y*+±çK>Kü#Kòú+ü_1§òõ;1

þ%HòúÄ?àGºK%Hyí´UÛ3 í 4.2.11 ¾  , í 9.23
¾ ÜIòúìnKâyí´+Tü1±ç1Á#^_âòú+¿.ÛYà
filter_clause I^_aÜÞÑBÔËQRëí­&%HFnrâòúëã(Ñz+{HÔËIVWíK{H
í´+Tü1±ç1âòúÄ?à4~éüë#ä#¬Gº(+yí´+%ãÔË¨]IVWK{Hyí´
+b·%e±çUwúª%HnR1ÞGºKü_�ÄP HAVING y*+ÓÜÇ](âòú¬ã+í´Ëe1

öëé.t]

%H*öëé.t]*ÄAK%Hí´OQ+T+ùHô:üÔ]%Hòúd+é.1,Ìöëòúé.t]
ïæIIïí1ãXªL1OQ+T:"ª%Hø%+ûGT Ñ
Kí´ûGUÖ%HTûÇ®²¸1ïíIöëé.OÅî/öëé.t]+:"pkÛ PARTITION BY
�ÄÜÅyã(þ;T¬K:"U+¬aT1%Höëé.t]+ñz#5�õ%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 )

#U window_definition  +ñz#

[ existing_window_name ]

[ PARTITION BY expression [, ...] ]
[ ORDER BY expression [ ASC | DESC | USING operator ] [ NULLS { FIRST | LAST } ] [,

...] ]
[ frame_clause ]

XO+ frame_clause #5�õ%

{ RANGE | ROWS | GROUPS } frame_start [ frame_exclusion ]
{ RANGE | ROWS | GROUPS } BETWEEN frame_start AND frame_end [ frame_exclusion ]

#U frame_start  , frame_end XY#5>§àU+%ã

UNBOUNDED PRECEDING

offset PRECEDING

CURRENT ROW

offset FOLLOWING
UNBOUNDED FOLLOWING

v frame_exclusion  XY#5�õ%
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EXCLUDE CURRENT ROW

EXCLUDE GROUP

EXCLUDE TIES
EXCLUDE NO OTHERS

IJI expression  ÄAbc¾ÐïBaöëé.t]+åÄ?à1

window_name #äèâKí´+ WINDOW y*U+%HO¤öëpk+¨]1+XY\]K WINDOW
y*UèâO¤öë+ØæñzKÃ×)¦³è%H}~+ window_definition IÇ3 SELECT
¿l=1åòéG+#I OVER wname Vïv¬2Ýê( OVER (wname É
) ILNÄAvÜVupöëèâIVWK1¨]öëpkÑ×%HÐy*çí1üx1

PARTITION BY O@Lí´+T:"òª :< Iöëé.í²¸2'"ùÉ1 PARTITION BY
ïú!êdÙ(%Hí´Ä8+ GROUP BY
y*Iïíù+Ä?à¬#Þ#Ä?àVWïO#ûG�+¤¥P3)1^_Ða PARTITION
BYIâí´­&+¬aT1þú%Hø%:<ê'"1 ORDER BY
O@Éè1öëé.'"+%H:<U+T+bK1ùïú!êdÙ(%Hí´Ä8+ ORDER BY
y*IÁ#æqïO\]ûG�+¤¥P3)1^_Ða ORDER BYITL1Y¥éè+bK1'"1

frame_clause éèÍò öëÐ
+TúcIù#þ;:<+%HyúIöëé.Lú]KâÐvï#~H:<1ÐU+TúcíuÕ±%T
#þ;TvQó1K RANGEØ ROWS PN GROUPS áàUXYéèÐIKÖ%ãóò5IÐ+°±w#4
frame_start  R frame_end1^_ frame_end 1YZIëEÖb»ª CURRENT ROW1

UNBOUNDED PRECEDING +%H frame_start  ÄAâÐ23(:<+í%TIdÙ2 UNBOUNDED FOLLOWING
+%H frame_end ÄAâÐüX(:<+ÑL%T1

K RANGE P GROUPS áàUI CURRENT ROW +%H frame_start  ÄAÐ23(þ;T+í%H ÎÄ
TÛ1öë+ ORDER BY y*JKªÇþ;TÝî+TÜIv CURRENT ROW +%H frame_end
ÄAÐüX(þ;T+ÑL%HÎÄT1K ROWS áàUI CURRENT ROW óÄAþ;T1

K offset  PRECEDING Yà offset  FOLLOWING ÐO@UI offset
í¢#%HïÑBbcQRØòúé.PNöëé.+Ä?à1 offset  +BâTÉ(Ðáàr

¥ K ROWS áàUI offset
í¢òR%HÌ«ØÌµ+~.IVWâO@ÄAÐ23(þ;Tõ;PNõLéè.R+T1

¥ K GROUPS áàUI offset
Åí¢òR%HÌ«ØÌµ+~.IVWâO@ÄAÐ23(þ;T+ÎÄ"õ;PNõLéè.R+*
ÎÄ"*IIJÎÄ"#K ORDER BY bKUÝî+TúcÛA\] GROUPS
áàIKöëèâUóí¢a%H ORDER BY y*Ü1

¥ K RANGE áàUII7O@A( ORDER BY y*M¼éè%�1 offset
éèþ;TU{%�+åÇùKâÐU;>PL>+TU+�å+Ñ¸xå1 offset
Ä?à+./d¢íuÕJK�+./d¢vQó1ä(.9+JK�Iùìn#ÇJK�Øæ+d¢
IÁä(pqç®JK�ù#%H interval 1Ø^I^_JK�#d¢ date PN
timestampIÇÉXY. RANGE BETWEEN '1 day' PRECEDING AND '10 days' FOLLOWING1 offset
ûÀA(#Ì«WÌµIïíÒÌµÓ+BâTÉ(ù+./d¢1

Kbc%ãóò5IRÐEÖ+¯°w¶Ó(R:<EÖ+¯°IêSä(°:<EÖ£cz+TêjIÐ
XOíÑB£c)+T1

 ·K ROWS Yà GROUPS áàUI 0 PRECEDING , 0 FOLLOWING Ç CURRENT ROW Ýî1ìnK RANGE
áàUIIHü¦Åò¸ÛÞAa%ãcÇ+ØÇ./d¢Ø?+ÒBÓ+BâÜ1

frame_exclusion
O@&¨þ;T$±+T1J*KÐõÔIâöî/Ð+23,üXO@ÔâáùÉÑ×KÐU1 EXCLUDE
CURRENT ROW íáþ;TJ*KÐõÔ1 EXCLUDE GROUP
íáþ;TYàùKbKü+ÎÄTwJ*KÐõÔ1 EXCLUDE TIES
áþ;T+bcÎÄTw4ÐUJ*IÁïJ*þ;TmÐ1 EXCLUDE NO OTHERS
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Þ#kÄ2éèïJ*þ;TP#ÎÄT+Iãb»Tª1

b»+ÐO@# RANGE UNBOUNDED PRECEDINGIù, RANGE BETWEEN UNBOUNDED PRECEDING AND CURRENT ROW
Øæ1^_\] ORDER BYIIíáâÐ-¡ª4:<23%ëRþ;T+ÑL%H ORDER BY
ÎÄT+¬aT1^_ï\] ORDER
BYIó·0Õ:<U¬a+Tw1Ñ×KöëÐUIêª¬aTwòªwþ;T+ÎÄT1

ÓÜ# frame_start  ïO# UNBOUNDED FOLLOWING Ø frame_end ïO# UNBOUNDED PRECEDINGIVWKü}
frame_start  , frame_end O@+�ÄU frame_end OQïOg( frame_start  OQGº Ñ Ø^ï&¨
RANGE BETWEEN CURRENT ROW AND offset  PRECEDINGIÁ&¨ ROWS BETWEEN 7 PRECEDING AND 8 PRECEDING
I¿ÀùïíOQbcT1

^_éèw FILTER I{kÞaä filter_clause
±çª|+û·Tí1ñ³âöëé.I#ïTí1ßà1Þa#òú+öëé.Íµ¶ FILTER 1

¦d+öëé.K Ä 9.60
Uàs1]ùXYQ·#ïöëé.1SÔIbc¦d+PN]ùèâ+ì]òúPNÖ±MòúwXY1
]úöëé.ÛaKú,�½úòúþ;ïO1]úöëé.Ü1

\] *  +ñz1]êá¿.c)+òúé.þúöëé.t]IØ^ count(*) OVER (PARTITION BY x
ORDER BY y)1Å)Û *Üìnï1](öëØ?+é.1öëØ?+é.ï&¨Ké.¿.�ÄU]
DISTINCT P ORDER BY1

ÞaK SELECT �Ä,í´+ ORDER BY y*UÍ&¨öëé.t]1

{x?(öëé.+¢£XYK í 3.5 ¾ Ø í 9.22 ¾  Yà í 7.2.5 ¾  U(R1

d¢©§

%Hd¢É¢éè4%ã./d¢R¡%ã./d¢+©§1IvorySQLµ¶äãÝê+d¢É¢ñzr

CAST ( expression AS type )
expression::type

CAST ñz´4 SQLIv] ::  +ñz#IvorySQL+JK]z1

þ%HÉ¢1Ô]R%ã¥Üd¢+åÄ?àüçIùÄA%ã]Tçd¢©§1Þag}èâw%ãcÇ
+d¢©§õúçIâÉ¢ÍíòN1 ·I,nR+É¢Û^ í 4.1.2.7 ¾
U¬AÜ\]ïæ1Ô](%H¥udLh9+É¢ÄA%ãd¢R%Hh9nRå+U3EåIVWêS
ùLäb·d¢wòNÛ^_âLh9+¦-ä(â./d¢+û·ñz#Xµ¶+Ü1

^_%HåÄ?àí¢­&+d¢Ða¯âÛØ^þù1éÁ³%HÄ�ÜIìnXYYZsàd¢É¢I
KIãóò5gÖí¾VÔ]%Hd¢É¢1Á#IÞaäKgÖA6U1¯òªÒOK to apply
implicitlyÓ+É¢ÍíôT¾VÉ¢1#ïÉ¢í¢\]sàÉ¢ñzt]1IãÓÜ#ªwìîGE·Ñ
+©§1ðpð£2Ô]1

+XY]_é.+ñzêéè%ed¢É¢r

typename ( expression )

ïíIIÞä{7¤9Åúªé.¤X]+d¢aî1Ø^I double precision
ïOYIãÊà\]IÁ#Ýî+ float8  XY1+aI^_¤¥ interval Ø time  , timestamp
1]/¨)¨]I{kÃ(ñzëì+¶êIùÉÞOYIã­¬\]1êSIé.­¬+É¢ñz+\]
íá²ï%²MVWÔâÑXO1´Z1
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 ·

é.­¬+ñzè üÞ#%eé.t]1þäã¯BÉ¢ñzõ%1]êT%e]Tç©§çIù
LK¦ôt]%Hg /+é.êôTâ©§1|vúõII7©§é.Æa,ùÉ+ûGd¢Øæ
+¤9IVWêSÒé.­¬+ñzÓðÌ#äÊË©§é.+%eëµt]1sÀI%HXÝü+
Ô]ïÔþ*+(ù1Ç3 CREATE CAST1

JKâëÄ?à

COLLATE y*íÆ6%HÄ?à+JKâë1ù1çQRùÇ]+Ä?àr

expr COLLATE collation

IJ collation  XO#%H¶áàÓè+¯r¨1 COLLATE
y*£õú¨ûò{ÎIßAçXY\]Ã×)1

^_ÐasàéèJKâëI./0gÖí4Ä?à¬<à+�UòR%HJKâëI^_âÄ?àÐa<
à�Iëíb»ó]./0+b»JKâë1

COLLATE y*+äãn3\]#Æ6 ORDER BY y*U+JKbKIØ^r

SELECT a, b, c FROM tbl WHERE ... ORDER BY a COLLATE "C";

YàÆ6Æa<iyzü_+é.Põú¨t]+JKâëIØ^r

SELECT * FROM tbl WHERE a > 'foo' COLLATE "C";

 ·KL%ãóòUI COLLATE y*1UQRÇÉÝÞÎÏ+õú¨+%Hû·¿.ü1 COLLATE
y*1UQRâõú¨Pé.t]+±H¿.üð?ÎAIêª1õú¨Pé.Ô]+JKâë#lä¬a
¿.òê+IVW%Hsà+ COLLATE y*LÆ6¬a#ï¿.+JKâëÛïíIUQÌ·8 COLLATE
y*Rx(%H¿.#%ã²³1Ç3 í 24.2 ¾ Ü1êSIIí³G,;%HØyØæ+ü_r

SELECT * FROM tbl WHERE a COLLATE "C" > 'foo';

Á#I#%H²³r

SELECT * FROM tbl WHERE (a > 'foo') COLLATE "C";

êªù@0á%HJKâëÔ]R > õú¨+ü_Ivù+./d¢#ÌXJK./d¢ boolean1

¯Ryí´

%H¯Ryí´#%ãÃ×)¦+¹ì SELECT í´Iùv¼ñ»%T%�Û?(Ä.í´X3 í 7
r Ü1`SELECT`í´1ôTVWâø%ñ»å1\]K$±+åÄ?àU1L%Hñ»¼í%TP%�+
í´úª%H¯Ryí´\]#%ã²³ÛÁ#^_K%eÁèôTq®âyí´Ðañ»Tëï#²³I
â¯Rü_1þTª«Ü1âyí´XY4$±+í´U¨]QRII7QRKâyí´+bc%e±çU
wLúªnR1ä(#ï<àyí´+Ä?à+X3 í 9.23 ¾ 1

Ø^I5�ñ*í¨(ÖHÒUÑ¸+ÜáEër
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SELECT name, (SELECT max(pop) FROM cities WHERE cities.state = states.name)
Ê   FROM states;

."ÍÉã

%H."ÍÉã#%HOÍd%H."åVWLå](ù+òFTÂ+Ä?à1%H|ø+."ÍÉãÃ?
®f ARRAYØ%HãÊ×) [  Ø%H](."TÂå+Ä?à�ÄÛ].):óÜYàÑL+%HÊÊ×) ]
"ò1Ø^r

SELECT ARRAY[1,2,3+4];

Ê array

---------

Ê{1,2,7}
(1 row)

b»óò5I."TÂd¢#òFÄ?à+Ï8d¢I\], UNION P CASE üÍÛ3 í 10.5
¾ ÜØæ+âëÉè1áXYìísàL."ÍÉãÉ¢ª½A+d¢êÆ6IØ^r

SELECT ARRAY[1,2,22.7]::integer[];

Ê array

----------

Ê{1,2,23}
(1 row)

I,áÖ%HÄ?àø²2É¢ª."TÂd¢+î_Øæ1?(É¢+{x¢£:3 í 4.2.9 ¾ 1

xè."åXYìíê'."ÍÉãêÍd1K¦Ë+ÍÉãUI?®f ARRAY
XY1ñZ1Ø^II7ñ*­&Øæ+ü_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)

êªxè."í¢#Ó§+I'(æ%Ëe+¦ËÍÉãí¢­&Øæèé+y."1bc1Ô](ÔË
ARRAY ÍÉã+É¢í¾V¾DR¬a+¦ËÍÉã1

xè."ÍÉãTÂXY#bcòR%HMÄãd."+bc¿ÀIvïúú#%Hy- ARRAY üÍ1Ø^r
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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)

áXYÍÉ%H«."IÁ#êªðzòR%Hðd¢+."Iáí¢sà2áá+«."É¢ò½A+d
¢1Ø^r

SELECT ARRAY[]::integer[];

Êarray

-------

Ê{}
(1 row)

ÅXY4%Hyí´+ü_Íd%H."1KIã§àUI."ÍÉã1.ª?®f ARRAY
LªÕ%HQwÃ×)Ûï#Ê×)Ü+yí´1Ø^r

SELECT ARRAY(SELECT oid FROM pg_proc WHERE proname LIKE 'bytea%');

Ê                             array

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

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)

yí´í¢ñ»%Hø%�1^_yí´+ûG�#Ì."d¢I
ü_+%è."Lªâyí´ü_U+Ö%Ta%HTÂI
VWa%HÇyí´+ûG�·8+TÂd¢1^_yí´+ûG�
#%ã."d¢Iü_L#æd¢+%H."IÁ#AC%Hèé1
KIãóò5Iâyí´+¬aTí¢­&æqèé+."I`ëü_ óïí#Ó§§à1

] ARRAY Íd+%H."å+5¯¬#4%231{x?(."+¢£I:3 í 8.15 ¾ 1

TÍÉã

%HTÍÉã#OÅÍd%HTåÛÅ¥ú%H"cd¢ÜV]åúª#òFi+Ä?à1%HTÍÉãÃ
?®f
ROWØ%HãÃ×)Ø](T+iå+BHPxHÄ?àÛ].):óÜYàÑL+%HÊÃ×)"ò1Ø^
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r

SELECT ROW(1,2.5,'this is a test');

þK�ÄUa¼í%HÄ?àçI?®f ROW #XO+1

%HTÍÉãXYÑ×ñz rowvalue .* IùL1-.ªâTå+TÂ+%H�ÄIó_K%H+Ë SELECT
�ÄÛ3 í 8.16.5 ¾ ÜU\] .*  ç*&+èó%q1Ø^I^_Ä t  a� f1  , f2 I{kI7#Øæ+r

SELECT ROW(t.*, 42) FROM t;
SELECT ROW(t.f1, t.f2, 42) FROM t;

 ·

KPostgreSQL 8.2 Y;I .*  ñzïíKTÍÉãU1-.IIq. ROW(t.*, 42)
íDd%HaäHi+TI#í%Hi#¡%HTå1|+Tªìn{a]1^_áßAê'Tå+
bTªI.¦ËTåçïA] .* IØ^ ROW(t, 42)1

b»óò5IÃ%H ROW
Ä?àDd+å#%ã0¤ò6d¢1^_íAIùXY1É¢ª%ãO¤+"cd¢ Ñ
PN#%HÄ+Td¢IPN#%ã] CREATE TYPE AS
Dd+"cd¢1ªw´Z¯âIXOßA%HsàÉ¢1Ø^r

CREATE TABLE mytable(f1 int, f2 float, f3 text);

CREATE FUNCTION getf1(mytable) RETURNS int AS 'SELECT $1.f1' LANGUAGE SQL;

-- 5efxaêBw£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;

-- ^Ny·efGrxaÇ*:fôVzrj3Ô

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

-------
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Ê    1

(1 row)

SELECT getf1(CAST(ROW(11,'this is a test',2.5) AS myrowtype));

Êgetf1

-------

Ê   11
(1 row)

TÍÉãXY1]êÍd#$K%H"cd¢Ä�U+"cåIPN1¾ô³%Hµ¶"c¿.+é.1+
aIXY£cäHTåIPN] IS NULL P IS NOT NULL /0%HTIØ^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

Ç3 í 9.24 ¾ 1^ í 9.23 ¾  U¬´¦+ITÍÉãÅXY1]êÇyí´Øaµ1

Ä?à±çâë

yÄ?à+±çbKÐa1èâ1Á82I%Hõú¨Pé.+û·ïíGà4ãÅÊP#ïbcãèbK
ðT±ç1

SÔI^_%HÄ?à+ü_XYìíÞ±ç#%ô:êÉèI{k#ïyÄ?àXO}êïßA1±ç1
Ø^I^_ÇÉ.r

SELECT true OR somefunc();

{k somefunc() LÛXOÜ}êï1t]1^_ÇÉ.ò5>IqÅ#%qr

SELECT somefunc() OR true;

 ·I,%73?ñúU9Ôõú¨4ãÅÊ+Ò¤ÂÓïæ1

êSIKvñÄ?àU\]qaÏú]+é.#ïkÚ+1K WHERE , HAVING
y*U*+Ïú]P±çbKÕ#¡®IêªKd¸%HôT±äçI7y*í1Ö×2Æ|'"1I7y
*U9ÔÄ?àÛ AND / OR / NOT +"cÜXOíY9Ô@.èØ¬&¨+bcÊà1Æ"1

þaíAáÜ±çbKçIXY\]%H CASE üÍÛ3 í 9.18 ¾ Ü1Ø^IK%H WHERE
y*U\]5>+Êz@0´Z*B#ïXý+r

SELECT ... WHERE x > 0 AND y/x > 1.5;

Á#I#èê+r

SELECT ... WHERE CASE WHEN x > 0 THEN y/x > 1.5 ELSE false END;

%HYIã­¬\]+ CASE
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üÍL\òÌó@0ìÉIêSÞaíAçÍIqTÛKIHÁ8+ØyUIÑ¼ìí. y > 1.5*x
ê»´IHyzÜ1

ïíI CASE ï#Idyz+@çÙ1ü}úû+%HÓÜ#I ùðzìînRyÄ?à+Fg±ç1^ í
38.7 ¾ U¬}Iþí´1âävï#1ôTçI1¯òò IMMUTABLE +é.,õú¨XY1±ç1êS

SELECT CASE WHEN x > 0 THEN x ELSE 1/0 END FROM tab;

ñXOíá²%e*BìÉIêªâäã@0|ónRyÄ?à1âö# ÄU+Ö%Twa x >
0ÛIq]TçÂúïíð·R ELSE :­ÜÅ#Iq1

¿ÀIHÁ8+ØyXO\!êÚÛIÐaks<ànR+óòXOí*&
Ké.¦ôT+í´UIêªêªé.¿.+å,m2QRXYúªnR
1ü·Rí´U](âäA+1Ø^IKPL/pgSQLé. UI\]%H IF  -THEN -ELSE ñ*ê
Çé%ãa­®+±ç£áùêK%H CASE Ä?àUAèêòx1

¡%Hæd¢+ÓÜ#I%H CASE ðzìî#¬ÑB+òúÄ?à +±çIêªKlä SELECT �ÄP
HAVING y*U+ #ïÄ?àõ;Iíù±çòúÄ?à1Ø^I5>+í´íá²%H*B²³I
¿À\!ê¼_g}IãóòQYwÇér

SELECT CASE WHEN min(employees) > 0

Ê           THEN avg(expenses / employees)

Ê      END
Ê   FROM departments;

min()  , avg()  òúíK¬aû·TüVT2±çI êS^_bcTa employees Ý(BIKaùí/0
min()  +ü_õ;Ióí*&*B²³1Tv@õ+#IXY\] %H WHERE P FILTER
y*êdùìîayz+û·TR?%Hòúé.1

t]é.

IvorySQL&¨qaO¤¿.+é.1\] ÷¡  P O¤
ò)zt]1O¤ò)zä(a¸R¿.+é.Á8a]Iêªù¨¿., Ô¿.õ®+?f{ks,X
ý1K÷¡ò)zUIÄ.%Hé.t]çI#¿.åAGàùÉKé.pkU1èâ+bKÄ.1KO¤
ò)zUI¿.î/¤¥·8é.¿.IVWXYYbcbKÄ.1ä(Ö%ãòzI+Aläé.¿.d
¢+î_II7K í 10.3 ¾  aàs1

Kb·%ãò)zUIKé.pkU³Gwb»å+¿.îmïßAKt]U.G1Á#IKO¤ò)zU
Á8a]Iêªbc¿.+"cwXY1ñZ1vK÷¡ò)zU¿.ÞO4Ê<ãñZ1

IvorySQLÅ­® vc
ò)zIù"cw÷¡,O¤ò)z1KIãóòUI÷¡¿.1dù.GVWO¤¿.GºK#L1

5�ØyL.A¬aîãò)z+]zr

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;
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$$
LANGUAGE SQL IMMUTABLE STRICT;

é. concat_lower_or_upper aäHáÜ¿.I a , b1SÔIa%HXO+¿. uppercaseI#b»åª
false 1 a , b û·L1LµIVWî/ uppercase
¿.1áÜª¸.P¹.§à1IHé.+ÉÑ½¾äIJVïÆAÛÇ3 í 38 r Ü1

\]÷¡ò)

KIvorySQLUI÷¡ò)z#³é.¾ô¿.+¾ÖùÜ1%HØyr

SELECT concat_lower_or_upper('Hello', 'World', true);

Êconcat_lower_or_upper

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

ÊHELLO WORLD
(1 row)

¬a¿.1GàbKéè1ü_#¸.§àIêª uppercase 1éèª true 1¡%HØyr

SELECT concat_lower_or_upper('Hello', 'World');

Êconcat_lower_or_upper

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

Êhello world
(1 row)

IJI uppercase ¿.1ñZIêSùµ~ù+b»å
false IVá²¹.§à+ûG1K÷¡ò)zUI¿.XYGà4Ê<ã1ñZVWêSvòRb»å1

\]O¤ò)

KO¤ò)zUIÖ%H¿.¤w] {  éèêáùÇ¿.Ä?à:ó21Ø^r

SELECT concat_lower_or_upper(a => 'Hello', b => 'World');

Êconcat_lower_or_upper

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

Êhello world
(1 row)

þeI¿. uppercase 1ñZIêSù1ºà2-¡ª
false 1\]O¤ò)z+%HÌö#¿.XY]bcbKéèIØ^r

SELECT concat_lower_or_upper(a => 'Hello', b => 'World', uppercase => true);

Êconcat_lower_or_upper

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

ÊHELLO WORLD

(1 row)
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SELECT concat_lower_or_upper(a => 'Hello', uppercase => true, b => 'World');

Êconcat_lower_or_upper

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

ÊHELLO WORLD
(1 row)

ªwÒL,-MI'( ":=" +bñzû1­®r

SELECT concat_lower_or_upper(a := 'Hello', uppercase := true, b := 'World');

Êconcat_lower_or_upper

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

ÊHELLO WORLD
(1 row)

\]vcò)

vcò)z"cw÷¡,O¤ò)z1ïíIM^g}FRí+IO¤¿.ïO¼c÷¡¿.1Ø^r

SELECT concat_lower_or_upper('Hello', 'World', uppercase => true);

Êconcat_lower_or_upper

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

ÊHELLO WORLD
(1 row)

Kü}í´UI¿. a , b 1Y÷¡éèIv uppercase
ìí¤9éè1KIHØyUIIÞÜQw%öhi1K%HÆa¸Rqb»å¿.+vñé.UIO¤+
Pvc+ò)zXY¾Y¸R+Ä.VWÙ)G²+ùí1

 ·

O¤+,vc+t]ò)zþ;ïOKt]òúé.ç\]ÛÁ#þòúé.1]úöëé.çùÉ
XY1\]Ü1

Oracle,-NO

Ç3r

¥ [GUCQR]( https://docs.ivorysql.org/ cn/ ivorysql-doc/ v4.6/v4.6/15)

{pÄ

ñz

ALTER TABLE [ IF EXISTS ] [ ONLY ] name [ * ]

action;
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action:

Ê   ADD ( add_coldef [, ... ] )

Ê   | MODIFY ( modify_coldef [, ... ] )

Ê   | DROP [ COLUMN ] ( column_name [, ... ] )

add_coldef:

Ê   cloumn_name data_type

modify_coldef:

Ê   cloumn_name data_type alter_using

alter_using:
Ê   USING expression

¿.

name Ä¤.

cloumn_name �¤.

data_type  �d¢.

expression  åÄ?à.

ADD keyword ÜQÄ+�, XYÜQ%H�PxH�.

MODIFY keyword upÄ+�, XYup%H�PxH�.

DROP keyword [*Ä+�, XY[*%H�PxH�.

USING keyword up�+å.

AØ

ADD:

create table tb_test1(id int, flg char(10));

alter table tb_test1 add (name varchar);

ALTER TABLE tb_test1

Ê   ADD adress varchar,

Ê   ADD num int,

Ê   ADD flg1 char;

\d tb_test1

Ê                 Table "public.tb_test1"

ÊColumn |      Type       | Collation | Nullable | Default

--------+-----------------+-----------+----------+---------
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Êid     | pg_catalog.int4 |           |          |

Êflg    | char(10)        |           |          |

Êname   | varchar2(4000)  |           |          |

Êadress | varchar2(4000)  |           |          |

Ênum    | pg_catalog.int4 |           |          |

Êflg1   | char(1)         |           |          |

MODIFY:

create table tb_test2(id int, flg char(10), num varchar);

insert into tb_test2 values('1', 2, '3');

ALTER TABLE tb_test2 ALTER COLUMN id TYPE char;

\d tb_test2

Ê                Table "public.tb_test2"

ÊColumn |      Type      | Collation | Nullable | Default

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

Êid     | char(1)        |           |          |

Êflg    | char(10)       |           |          |

Ênum    | varchar2(4000) |           |          |

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 id;

\d tb_test3

Ê             Table "public.tb_test3"

ÊColumn |   Type   | Collation | Nullable | Default

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

Êflg1   | char(10) |           |          |

Êflg2   | char(11) |           |          |

Êflg3   | char(12) |           |          |

Êflg4   | char(13) |           |          |

Êflg5   | char(14) |           |          |
Êflg6   | char(15) |           |          |

[*Ä
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ñz

[ 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 Ä¤.

alias  Ä8¤.

using_list  %HÄÄ?à+�ÄIù&¨KWHERE5EUGº ê¾#ïÄ+�.

condition  %Hñ»booleand¢å+Ä?à.

cursor_name AKWHERE CURRENT OFóòU\]+3¯+¤¥.

output_expression  KÖ%T1[*LIí1DELETE±çVWñ»+Ä?à.

output_name 1ñ»�+¤¥.

\]

create table tb_test4(id int, flg char(10));

insert into tb_test4 values(1, '2'), (5, '6');

delete from tb_test4 where id = 1;

table tb_test4;

Êid |    flg

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

Ê5  | 6
(1 row)

{|Ä

ñz

[ 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       } [, ...]

136



Ê   [ FROM from_list ]

Ê   [ WHERE condition | WHERE CURRENT OF cursor_name ]
Ê   [ RETURNING * | output_expression [ [ AS ] output_name ] [, ...] ]

¿.

table_name Ä¤.

alias  Ä8¤.

column_name �¤.

expression  åÄ?à.

sub-SELECT selecty*.

from_list  ÄÄ?à.

condition  %Hñ»booleand¢å+Ä?à.

cursor_name AKWHERE CURRENT OFóòU\]+3¯ +¤¥.

output_expression  KÖ%T1[*LIí1DELETE±çVWñ»+Ä?à.

output_name 1ñ»�+¤¥.

AØ

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

AØ

set compatible_mode to oracle;

create table students(student_id varchar(20) primary key ,

student_name varchar(40),
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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

AØ

SELECT 100 AS value FROM DUAL UNION SELECT 200 AS value FROM DUAL UNION SELECT 100 AS

value FROM DUAL;

Êvalue

-------

Ê  100

Ê  200
(2 rows)

Minus Operator

ñz

select_statement MINUS [ ALL | DISTINCT ] select_statement;

¿.

select_statement  bcÐaORDER BYØLIMITØ FOR NO KEY UPDATEØFOR UPDATEØ FOR SHARE,FOR
KEY SHAREy*+ SELECTñ*.

ALL keyword ÑBÆvTü_.

DISTINCT keyword sA+í*ÆvT.

AØ

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)

©â9¨

n}

\] q\' ©âÁÍ9¨1q\' ©â9¨ìnK! [] {} () \<> ,#ï©â9¨õL\], `ÅXY\] \,
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ÅXY\]9O, .9, \=, +, -, *, \&, \$, \%, #, Ý, ï&¨\]«¬1

AØ

select q''' is goog '';

Ê ?column?

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

Ê' is goog
(1 row)

K�

ñz

SELECT [ database {schema} | schema ] sequence {nextval | currval};

¿.

sequence K�¤.

AØ

create sequence sq;

select sq.nextval;

Ênextval

-----------

Ê     1

(1 row)

select sq.currval;

Ênextval

-----------

Ê     1
(1 row)

,-ç®,pqé.

from_tz

A+

®ë+Z5dLéZLù|óxB*+ZdLéZLù|2!­*+LéôáLù|BNULL2Ñ,
-NULL_
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¿.ç}

¿. ç}

day ïqç<+ç®_

tz éè+ç<

Øy

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)

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+

Ï0ÒQ34ó%&ZLù|_

Øy

select systimestamp();

Ê        systimestamp

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

Ê2021-12-02 14:38:59.879642+08

(1 row)
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select systimestamp;

Ê     statement_timestamp

-------------------------------
Ê2021-12-02 14:39:33.262828+08

sys_extract_utc

A+

®ë+ZdLéZLù|óxB5dLéZUTCLù_

¿.ç}

¿. ç}

day ßA©óqç<+ç®_

Øy

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+

Ï0ÒQNNZLé_

Øy

select sessiontimezone() from dual;

Êsessiontimezone

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

ÊPRC

(1 row)
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set timezone to UTC;

Êselect sessiontimezone();

Êsessiontimezone

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

ÊUTC
(1 row)

next_day

A+

next_day ,-i}KßàØZZGrªAÑZÑ«26Ñ«~¿ÒQÑ«_
­�Ñ«Z34èa!Ä2,-èa?nB DATE_
,-Óî£È73Ñ«àØZrL"öÅêÇêö_

¿.ç}

¿. ç}

value 23ç®_

weekday Åq½IXY# "Sunday", "Monday", "Tuesday",
"Wednesday", "Thursday", "Friday", "Saturday" PN
0,1,2,3,4,5,6,0@ÄÅqÝ

Øy

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)

last_day

A+

last_day,-ñ«Ñ«3NÉøZü¼GÑ_
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¿.ç}

¿. ç}

value éè+ç®_

Øy

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)

add_months

A+

add_months ,-Ñ«xÆí3Éø_ date 73IJHÑ«LùÓôlÄIJÖKóxB DATE
ZÓ_ í373IJHí3ôlÄIJÖKóxBí3ZÓ_

¿.ç}

¿. ç}

day oracle.dated¢IßA1pQ+ç®_

value %H~§./IßAÜQ+t.

Øy

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

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

Ê2019-12-15 19:12:09
(1 row)
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sysdate

A+

sysdate ,-34óÖ(×Z¥A%&Lù_

Øy

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+

óxZGrLéZLù±ZWrLéZLù. Lé#$y "ast", "adt", "bst", "bdt", "cst",
"cdt", "est", "edt", "gmt", "hst", "hdt", "mst", "mdt", "nst", "pst", "pdt", "yst",
"ydt".

¿.ç}

¿. ç}

day ßA1©§+ç®_

tz1 ç®_+ç<

tz2 A¯ç<

Øy

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)

select new_time(timestamp '2020-12-12 17:45:18', 'BST', 'BDT') from dual;

Ê     new_time
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---------------------

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+

truncj3,-GrÑ«, Ü]*+}K;tu, fmt#$ "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".

¿.ç}

¿. ç}

value éè+pqÛoracle.date, timestamp, timestamptzÜ

fmt éè+¬à, ^_1YZ, b»ª "DDD"

Øy

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

A+

roundj3,-GrÑ«,Ü]*+Z}KáàâT, fmt #$y "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",
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"HH12", "HH24", "MI".

¿.ç}

¿. ç}

value 1©§+pqÛoracle.date, timestamp,
timestamptzÜ

fmt éè+¬à, ^_1YZ, b»ª "DDD"

Øy

select round(timestamp '2050-06-12 16:40:55', 'IYYY');

Ê       round

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

Ê2050-01-03 00:00:00
(1 row)

,-©§,£cYàÇNULLØ?+é.

TO_CHAR

A+

TO_CHARÛstr,[fmt]Ü î/³è+¬àLû·¿.©§ª TEXT ./d¢+å1 ^_YZ
fmtIë./L©§ªgÖb»¬à+ TEXT å1 ^_ str ª nullIëâé.ñ» null1

¿.

str  û·¿. Ûb·d¢Ü1

fmt  û·¬à¿.,Ç3¬àfmt1

AØ

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

Ê(1 row)

select to_char(NULL);

Ê to_char
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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]) î/³è+¬àLû·¿. str ©§ª NUMREIC ./d¢+å1 ^_YZ
fmt1Ië./L©§ªgÖb»¬à+ NUMERIC å1 ^_ str # NUMERICIëâé.ñ» str1^_ str
±çü_ª nullIëâé.ñ» null1 ^_ùïO©§ª NUMERIC ./d¢Iëâé.ñ»²³1

¿.

str  û·¿.Ñ×Y5./d¢Ûdouble
precisionInumericItextIintegerÝIÁí¢ºà©§ªnumericÜ1

fmt1 û·¬à¿.IÇ3¬àfmt11

AØ

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
(1 row)

TO_DATE

147



A+

TO_DATE(str,[fmt]) î/³è+¬àLû·¿. str ©§ªpq./d¢+å1 ^_YZ
fmtIë./L©§ªgÖb»¬à+pqå1 ^_ str ª nullIëâé.ñ» null1 ^_ fmt # JIä(
JulianIë char í¢#~.1 ^_ðz©§ª DATEIëâé.ñ»²³1

¿.

str  û·¿.ÛintegerItextIXYºà©§ªü}d¢I¨cpq¬à+9¨LÜ1

fmt  û·¬à¿.IÇ3¬àfmt1

AØ

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)

select to_date('2019/11/27 10:14:22');

Ê      to_date
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---------------------

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]) î/³è+¬àLû·¿. str ©§ªïqç<+ç®_1 ^_YZ
fmtIë./L©§ªgÖb»¬àUïqç<å+ç®_1 ^_ str ª nullIëâé.ñ» null1
^_ðz©§ªïqç<+ç®_Iëâé.ñ»²³1

¿.

str  û·¿.Ûdouble precision,textIXYºà©§ªü}d¢Ü1

fmt  û·¬à¿.IÇ3¬àfmt1

AØ

select to_timestamp(1212121212.55::numeric);

Ê      to_timestamp

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

Ê2008-05-30 12:20:12.55

(1 row)

select to_timestamp('2020/03/03 10:13:18 +5:00', 'YYYY/MM/DD HH:MI:SS TZH:TZM');

Ê     to_timestamp

------------------------
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Ê2020-03-03 13:13:18

(1 row)

select to_timestamp(NULL,NULL);

Êto_timestamp

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

(1 row)

TO_YMINTERVAL

A+

TO_YMINTERVAL(str) Lû·¿. str ç®®ó©§ªsRt°±¦+ç®®ó1
Þ'"stI#ïô:YZ1
^_û·¿.ªNULLIé.ñ»NULLI^_û·¿.¬à²³Ié.ñ»²³1

¿.

str  û·¿.ÛtextIXYºà©§ªhmd¢Ií¢#ç®®ó¬à1 ,- SQL ¯B+ SQL ®ó¬àI
ISO ®¦ç®¬àÇ ISO 8601:2004 ¯B,-Ü1

AØ

select to_yminterval('P1Y-2M2D');

Êto_yminterval

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

Ê+000000000-10

(1 row)

select to_yminterval('P1Y2M2D');

Êto_yminterval

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

Ê+000000001-02

(1 row)

select to_yminterval('-01-02');

Êto_yminterval

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

Ê-000000001-02
(1 row)

TO_DSINTERVAL

A+

TO_DSINTERVAL(str) Lû·¿. str +ç®®ó©§ªÝRÒ°±¦+ç®®ó1
û·¿.Ñ×rpØçØ:ØÒ,øÒ1
^_û·¿.ªNULLIé.ñ»NULLI^_û·¿.ÑBstP¬à²³Ié.ñ»²³1
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¿.

str  û·¿.ÛtextIXYºà©§ªhmd¢Ií¢#ç®®ó¬à1 ,- SQL ¯B+ SQL ®ó¬àI
ISO ®¦ç®¬àÇ ISO 8601:2004 ¯B,-Ü1

AØ

select to_dsinterval('100 00 :02 :00');

Ê        to_dsinterval

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

Ê+000000100 00:02:00.000000000

(1 row)

select to_dsinterval('-100 00:02:00');

Ê        to_dsinterval

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

Ê-000000100 00:02:00.000000000

(1 row)

select to_dsinterval(NULL);

Êto_dsinterval

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

(1 row)

TO_TIMESTAMP_TZ

A+

TO_TIMESTAMP_TZ(str,[fmt]) î/³è+¬àLû·¿. str ©§ªqç<+ç®_1 ^_YZ
fmtIë./L©§ªÆagÖb»¬àqç<å+ç®_1 ^_ str ª nullIëâé.ñ» null1
^_ðz©§ªqç<+ç®_Iëâé.ñ»²³1

¿.

str  û·¿.ÛtextIXYºà©§ªhmd¢Ü1

fmt  û·¬à¿.IÇ3¬àfmt1

AØ

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

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

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

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) ST%HPxHÄ?à+û·�ÄU+Ñ¸å1 ^_bc expr +±çü_ª
NULLIëâé.ñ» NULL1

¿.

expr1` {T73¦lÄèa°_

`expr2` {T73¦lÄèa°_
`...

AØ

select greatest('a','b','A','B');

Êgreatest

----------

Êb

(1 row)

select greatest(',','.','/',';','!','@','?');
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Êgreatest

----------

Ê@

(1 row)

select greatest('ä','U','3','4','ó');

Êgreatest

----------

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) ST%HPxHÄ?à+û·�ÄU+Ñ¹å1 ^_bc expr +±çü_ª
NULLIëâé.ñ» NULL1

¿.
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expr1` {T73¦lÄèa°_

`expr2` {T73¦lÄèa°_
`...

AØ

SELECT least(1,' 2', '3' );

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)
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select least('ä','U','4','ó');

Êleast

-------

Êó

(1 row)

SELECT least('HARRY', 'HARRIOT', NULL);

Êleast

-------

(1 row)

fmtÛpq/ç®¬à+áÜáàÜ

áà ç}

HH %ÝU+¹ç Û01-12Ü

HH12 %ÝU+¹ç Û01-12Ü

HH24 %ÝU+¹ç Û00-23Ü

MI :Þ Û00-59Üminute (00-59)

SS ÒÛ00-59Ü

MS ÑÒÛ000-999Ü

US øÒÛ000000-999999Ü

SSSS ÝÞL+ÒÛ0-86399Ü

AM, am, PM or pm MÝéAãÛïq*)Ü

A.M., a.m., P.M. or p.m. MÝéAãÛq*)Ü

Y,YYY q.)+sÛ4 ÷PN{x÷Ü

YYYY sÛ4 ÷PN{x÷Ü

YYY s+Lî÷

YY s+Lä÷

Y s+ÑL%÷

IYYY ISO 8601 $3)Êà+sÛ4 ÷P{x÷Ü

IYY ISO 8601 $3)Êà+s+ÑL 3 ÷

IY ISO 8601 $3)Êà+s+ÑL 2 ÷

I ISO 8601 $3)Êà+s+ÑL%÷

BC, bc, ADPNad ßTéAãÛïq*)Ü

B.C., b.c., A.D.PNa.d. ßTéAãÛq*)Ü

MONTH ê¸.§à+t¤Û«¬LÉR 9 9¨Ü

Month êd9O¸.§à+t¤Û«¬LÉR 9 9¨Ü

month ê¹.§à+t¤Û«¬LÉR 9 9¨Ü

MON |.+¸.§à+t¤Ûàh 3
9¨Im2ó#éXQÜ

Mon |.+d9O¸.§à+t¤Ûàh 3
9¨Im2ó#éXQÜ
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mon |.+¹.§à+t¤Ûàh 3
9¨Im2ó#éXQÜ

MM t3)Û01-12Ü

DAY ê¸.§à+p¤Û«¬LÉR 9 9¨Ü

Day êd9O¸.§à+p¤Û«¬LÉR 9 9¨Ü

day ê¹.§à+p¤Û«¬LÉR 9 9¨Ü

DY |.+¸.§à+p¤Ûàñ 3
9¨Im2ó#éXQÜ

Dy |.+d9O¸.§à+p¤Ûàñ 3
9¨Im2ó#éXQÜ

dy |.+¹.§à+p¤Ûàñ 3
9¨Im2ó#éXQÜ

DDD %sU+pÛ001-366Ü

IDDD ISO 8601 $3)Êà+sU+pÛ001-371Is+í 1
pçí%H ISO $+$%Ü

DD tU+pÛ01-31Ü

D $U+pI$pÛ1ÜR$¿Û7Ü

ID $U+ ISO 8601 pI$%Û1ÜR$pÛ7Ü

W tU+$Û1-5ÜÛí%$4ât+í%Ý23Ü

WW sU+$.Û1-53ÜÛí%$4âs+í%Ý23Ü

IW ISO 8601 $3)Êà+sU+$.Û01 -
53�|+%s+í%H$XKí%$Ü

CC _ßÛ2 ÷.ÜÛ21 _ß23( 2001-01-01Ü

J áZpÛ4ÝÞ UTC +ÏT; 4714 s 11 t 24
p23+~.p.Ü

Q âéÛto_date,to_timestampíñZÜ

RM ¸.§à+ã!±.z+tÛI-XII�I # %tÜ

rm ¹.§à+ã!±.z+tÛi-xii�i # %tÜ

TZ ¸.§à+ç<¤¥

tz ¹.§à+ç<¤¥

OF ç<aÝR

fmt1Û.9¬à+áÜáàÜ

áà ç}

9 qaéè÷.+å

0 q;áB+å

. (period) ¹.ö

, (comma) :"Û>Ü:ó¨

PR Õ×)¦+µå

S q¨)+.9Û\]<iÜ

L äå¨)Û\]<iÜ

D ¹.öÛ\]<iÜ

G :":ó¨Û\]<iÜ

MI Kéè÷¡+µ)Û^_.9 < 0Ü
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PL Kéè÷¡+M)Û^_.9 > 0Ü

SG Kéè÷¡+M/µ)

RN ã!.9Ûû·K 1 , 3999 õ®Ü

TH or th K.L-

V ÝVéè÷.Û¿À ÈÜ

EEEE STò.+é.

NLS_LENGTH_SEMANTICS¿.

n}

NLS_LENGTH_SEMANTICS \`OÅ\]9¾P9¨#éñâDd CHAR , VARCHAR2 �1
ºa�ï¶ÎÏ1 KIãóò5Ib»ñâ# BYTE1

ñz

SET NLS_LENGTH_SEMANTICS TO [NONE | BYTE | CHAR];

Tå°±jk

BYTE:34JÐ:ó¬ÇEF_

CHAR:34JÐîó¬ÇEF_
NONE:34´VPqPostgreSQLEFåK_

]Ø

--/0ÒCHARÓ

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

--/0ÒBYTEÓ
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SET NLS_LENGTH_SEMANTICS TO BYTE;

SET

SHOW NLS_LENGTH_SEMANTICS;

Ênls_length_semantics

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

Êbyte

(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)d¢

n}

ÆaÑ¸#é¸¹9¾P9¨+XQ#é9¨L1 `í¢ª VARCHAR2 éè¸¹1 Ñ¹¸¹ª 1 H9¾P 1
H9¨1

ñz

VARCHAR2(size)

]Ø

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
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PL/iSQL

PL/iSQL # IvorySQL +í?ñúI](ª IvorySQL 3.¾èâé.Øí?,Ñ1 PL/iSQL Á&¾
PostgreSQL + PL/pgsqlIVÜQw%7NOIÁKñzü PL/iSQL {µz Oracle + PL/SQL1
mhiç}w PL/iSQL ?K+'müÍ,ÍÉ1

PL/iSQL ?K+üÍ

iSQL #%ã?Kó+1üÍñúI­®Xãïæ+ ?Kd¢Iâ PACKAGESØ PROCEDURESØ FUNCTIONS
, TRIGGERS1 iSQL äÖãd¢+¶­®?K\]Øæ+1üÍ1
%H1ÑxÃîHô:"òrpkô:IXôThEI,Fnô:1 vpk,Fnô:#XO+1

[DECLARE

Ê     declarations]

Ê   BEGIN

Ê     statements

Ê [ EXCEPTION

Ê     WHEN <exception_condition> THEN

Ê       statements]
Ê   END;

%H1Å)XYÃ%HXôTô:"ò K BEGIN , END ?®9UÑB%HPxH iSQL ñ*1

CREATE OR REPLACE FUNCTION null_func() RETURN VOID AS

BEGIN

Ê   NULL;

END;
/

¬a?®9wï<:¸¹.1 ¯r¨1ºà©§ª¹.I*Ì/¨)I ó_ùÉK¹ì SQL OPU%q1
pkô:X](pkQR,3¯IVTÉ(\]1+ü5hI pkô:XYY?®9 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;
/

XO+Fnô:ÅXYÑBK BEGIN - END 1U1 Fnô:Y?®9 EXCEPTION
23I%ë®¦RùGº+1+EÖ1
^_1¦+ñ*¥GFnI?KÖÜ©RFnô:Iî/Fn,Fnô:+¦-IXOíPïí'"¥G+
Fn1
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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

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;
/

 ·

Ç PL/pgSQL dÙIPL/iSQL \] BEGIN/END äñ*ðT:"I
VWïALùÉÇ](èXÖÜ+æ¤ SQL OPvw1 PL/iSQL + BEGIN/END ú](:"�
ïÉï23PüXèX

psql ä PL/iSQL ?K+­®

A4 psql Üù2Dd PL/iSQL ?KI`XY\]dÙ( PL/pgSQL + $$ñz

CREATE FUNCTION func() RETURNS void as

$$

..
end$$ language plisql;

PNI`XY\]ïq $$ + Oracle ,-ñz+¨],ñúâ°I V\] /ÛM·ÇÜ  üX?Kèâ1
/ÛM·ÇÜí¢K§T¨ü

CREATE FUNCTION func() RETURN void AS

É

END;
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/

PL/iSQL ?Kñz

PROCEDURES

CREATE [OR REPLACE] PROCEDURE procedure_name [(parameter_list)]

is

[DECLARE]

Ê   -- variable declaration

BEGIN

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   |
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Ê  type_definition         |

Ê  cursor_declaration      |

Ê  item_declaration

]

function_declaration:

Ê    FUNCTION function_name [(parameter_declaration[, ...])] RETURN datatype;

procedure_declaration:

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]
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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];

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];
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statement:
Ê  [<<LABEL>>] pl_statments[, ...];

ËÄí´

ñz

Ê{
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 í´ñzY CONNECT BY
?®92.II7?®9èâwõT,yTõ®+:ËØò*+?g1 í¢ìíK CONNECT BY
y*+5Eô:éè PRIOR ?®9êð%EÓèü_.

PRIOR PRIOR ?®9#%T]ç¨IùL;%TÇþ;Tfg!ê1
S?®9XY]KØÝ5E+ã%PÊ%1

START WITH ây*éè4±%T23ËeüÍ1

NOCYCLE ðõúñ*1 A;Þañz­®1 ây*ÄAâ\#K1öÅñ»./1

UQ�

LEVEL ñ»ËeüÍUþ;T+Ä8I4î¾ö+ 1 23IõLÖÄ8ôÜ 11

CONNECT_BY_ROOT expr ñ»ËeüÍUþ;T+õ�1

SYS_CONNECT_BY_PATH(col, chr) ù#%Hñ»4îRþ;¾ö+�å+é.IÃ9¨ÒchrÓ:ó1

ÓÜ

A;SNOaY5ÓÜr

¥ UQ�X](¸x.Ä?àI^é.t]ØCASE ñ*,ì]Ä?àIÁa%7ï¶­®+�I^
ROWØTYPECASTØCOLLATEØGROUPING y*Ý

¥ äHPxH�Øæ+óò5IXOßAûG�¤IØ^

> SELECT CONNECT_BY_ROOT col AS "col1", CONNECT_BY_ROOT col AS "col2" ....

¥ ï­®®µ]ç¨PÒ*Ó

¥ ï­®1öë/ÛLoop detectionÜ

êÑ$%)¨

DdêÑ$%)¨

164



ñz

CREATE UNIQUE INDEX [IF NOT EXISTS] name ON table_name [USING method] (columns) GLOBAL

AØ

CREATE UNIQUE INDEX myglobalindex on mytable(bid) GLOBAL;

êÑ$%MÇ©

KDdêÑ$%)¨q®IgÖíä¬aºa:<ôT)¨ðçI^_*ºê¾#ï:<+Æv@vï#þ
;:<Iëí¨*²³1Ø^r

OP

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;

ûG

ERROR:  could not create unique index "gidxpart1_b_idx"
DETAIL:  Key (b)=(572814) is duplicated.

ü·,{|

ü·,{|+êÑ$%MÇ©

KêÑ$%)¨Ddí?UIgÖíä¬aºa:<ôT)¨ðçI^_K#ï:<vï#þ;:<U*º
Æv@Iëí¨*²³1

AØ

OP

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');
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insert into gidxpart values (2, 11, 'duplicated (b)=(11) on other partition');

ûG

ERROR:  duplicate key value violates unique constraint "gidxpart2_b_idx"
DETAIL:  Key (b)=(11) already exists.

UQ,:°

UQñ*+êB$%MÇ©

L|ÄUQRÆaêÑ$%)¨+:<ÄçIgÖLä¬aºa:<ðTÆvëí1
^_Kºa:<U*ºÇUQÄU+T"·8+Æv@Iëí¨*²³VWUQìÉ1

UQßA¬aºa:<ü+89åÛsharedlockÜ1 ^_#U%H:<MKðTV*
INSERTIëUQLÝäùù}ò1 IXYK¥ê+lmUpð

AØ

]TOP

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);

ûG

ERROR:  could not create unique index "gidxpart1_b_idx"
DETAIL:  Key (b)=(572814) is duplicated.

.4. ]è!"ém
Ã(IvorySQL'(PostgreSQL2*vòI]èEFKÀ¸"Èm¾¦-çIdeæç¿À é/ 1

ÃÄIvorySQLlm

ÃÄÊËn}

IvorySQLlm)ÃÕAlm,eAlm"ò1Ø^IIvorySQL 3.2 U+3#ÕAlmI2#eAlm1

*9eAlm#ïípQ¦#+#$¬àIêS¬#,Øæ+ÕAlm,-1Ø^IIvorySQL 3.2 ,Ivory
SQL 3.0 YàL¦+ Ivory SQL 3.x
,-1ä(I7,-lm+ÃÄÌn|øIÞA?õ./0WXIè5É§¶ðÜ+XôThEIÆ|UV
WXâX1
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µ5êIÇÉÕA´¦IvorySQL+±lmÃÄyzIØ^I4 IvorySQL 2.3 ÃÄR IvorySQL 3.4
1ÕAlm+ÃÄXOíup¦ô./+#$¬àIêSßAôThÔ+õú1n]+±lmÃÄÊz,Ç
]ÈÉ^5r

ÃÄÊz Ç]ÈÉ mùç®

ìípg_dumpallÃÄ./ U¹¢./0IØ^¹(100GB­
®±ÎÏ./ÜÝ

TÉ(./0+¸¹

pg_upgradeïÆ ¸U¢./0IØ^¸(100GBm
ùó2ÃÄ

½:Þ

>KvÜ ¸U¢./0IØ^¸(100GB±
ÎÏ­®

½ÒÞ

 ·è@r
|+Õlmìní¨·%7]ùX3+ï,-MIêSXOßAÔ]?K3?ü+pQ1¬a]ùX3+{
pw1�K
jk UI:Á8 ·¯aÒMigrationÓ+¹¾1Ñ!áXO4%HÕlmÃÄR¡%HIvï]ÃÄU®l
mIáÔâÀ¸êôU®lm+ÕA*Tjk1

ìípg_dumpallÃÄ./

¾Ö+±lmÃÄÊzï]pg_dump/pg_dumpall>KCÖáG./0IÀLK|lmUìípg_restoreð
T+¶1áGblm./0ç9:\]|lm+pg_dump/pg_dumpallïÆIXYï]Ñ|+VTáG,+
¶NOIæçXYÙ)./0×Øyz1

>KCÖÇ+¶Ìn|øÁ6é£cçImùç®TÉ(./0+¸¹IêSÇcU¹¢./0+ÃÄ1

5>àsIãÃÄÊz+ÆéõúI�^þ;IvorySQLDE+è5A6÷(/usr/local/pgsqlIæç./A6
÷(/usr/local/pgsql/dataIÇÉKæ%ÏWXãüðTÃÄ1

1. ôT>KCÖõ;mîÔ]?KIÄÇÐa./{|IêªCÖ23L+{|ïí1áG1^aíAI
XYup/usr/local/pgsql/data/pg_hba.confhEÇî#ïEÅy./01ÀLCÖ./0r

pg_dumpall > outputfile

^_g}è5w|lm+IvorySQLIXY\]|lm+pg_dumpallOPCÖblm
./01

2.mîblm+LÏWXr

pg_ctl stop

PNìí#ïÊàmîLÏWX1

3.^_è5A6ÐaÑBÁèlm¯rIXYLA6p¤IíAçXYþup»ê1XY\]dÙY5+O
PÆO¤A6r

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

4.è5|lmIvorySQLDEI�^è5A6ûÀ#/usr/local/pgsql1

5.U3ó%H|+./0úûIßA\]./0ô]]ùÛìn#postgres�^_ÃÄlmIÔâg}#K
â]ùÜôTõúr
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/usr/local/pgsql/bin/initdb -D /usr/local/pgsql/data

6.Lblm8¡hEpg_hba.conf , postgresql.conf ÝU+pVKäÔ+|8¡hEUþeðTup1

7.\]./0ô]]ùUV|lm+LÏWXr

/usr/local/pgsql/bin/postgres -D /usr/local/pgsql/data

8.ÑLï]|lm+psqlOP+¶./r

/usr/local/pqsql/bin/psql -d postgres -f outputfile

ªwÙ)mùç®IXYL|lm+IvorySQLè5R¡%HA6Iæç\]ïæ+2ëUVWX1ÀLæç
ôT./0+áG,á·r

pg_dumpall -p 5432 | psql -d postgres -p 5433

ôTYüõúçI|blm+LÏWXæç]TI|lm\]54332ëIblm\]54322ë1

ï]pg_upgrade ïÆðTÃÄ

pg_upgrade ïÆXY­®IvorySQL±lm+ó2ÃÄ1 ÃÄXYK.:Þ¦1ôTIÁ8#\]Ñ
linkáàç1ùA(,ü>+pg_dumpallØÙ+EµIØ^UV/mî WXãØ]Tinitdb1pg_upgrade
hi n}w¬ß+Eµ1

ìívÜÃÄ./

ÇÉÅXY\]IvorySQL+g{|lm>KvÜêDd%HLCWXãI>KvÜ­®KïæÕlm+Ivory
SQLõ®+vÜ1LCWXãXYKæ%Ï±çùPNïæ+±çùü1%ïù,ÕWXãÛ]Tblm+I
vorySQLÜæE¼IáXYt§ÕùVWLLCWXãúªÕùIÀL?õb+./0 Ø1Iq%ãt§
\ò%eÃÄ+mùç®Þa.Ò1

IãÃÄÊzXY]¦¡+>KvÜïÆ,Ôô+>KvÜgÖ^pglogicalISlonyILondisteI,Bucardo
1

!"IvorySQLlm

IvorySQL'(PostgreSQL2*Ilm{|ÇuÇPostgreSQLlm{|ÇuÇ®%²IÖs{|%H¸lmI
Öâé{|%H¹lm1IvorySQLA;*9+lma1.0R4.6I:8'(PostgreSQL
14.0R17.6ðT2*IÑ|lmªIvorySQL 4.6I'(PostgreSQL 17.6ðT2*1IvorySQL
+¬almêôwTRwÒ5,-1Ø?lmÁMXYí\ DÑ 1

!"IvorySQL./0Åy

IvorySQL\] äå
+nª!"./0ÅyGÓ1%HäåXY\ò#%H./0]ùPN#./0]ù"IITÉ(äå1ô
q-¡1äåXYÙa./0ä"ÛØ^IÄ,é.ÜVWOÅá{7ä"ü+GÓEF³#ïäåêÖÜ
ôOÅy±7ä"1SÔI+XYá%HäåU+ òF«¬
ìF³¡%HäåIIq&¨òFäå\]1EF³¡%Häå+GÓ1

äå+nªáÒ]ùÓ,Ò"Ó+nªwÑ×K¦1

./0äåKnªüg}}êÇõúgÖ]ù²¸2ê1
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è üXOèé%HäÔ?gí£cÊöIÁ#IVÌíß1
./0äåK%H./0úöè5°±¦#êÑ+Ûvï#²¸./0¦Ü1
ADd%HäåIX\]CREATE ROLE SQL OPr

CREATE ROLE name;

name´1 SQL
¯r¨+âërP#¥}5dÐaÁÍ9¨IP#]/¨)Ñ±Û ÔüIáL¬#³âOPAQühÔO
@IØ^LOGIN1{x½¾X35hÜ1 AÝ*%Hga+äåI\]ØÙ+DROP ROLEOPr

DROP ROLE name;

ªwÊöIcreateuser,dropuser?K1FÆúªI7 SQL OP+Ñ5ãIùÉXY4 shell OPTt]r

createuser name
dropuser name

AÉèºaäå+úcIëípg_rolesgÖA6IØ^r

SELECT rolname FROM pg_roles;

psql?K+\duTOPÅXY]ê�Gºaäå1

ªw¨á./0gÖI%Hvv1U3ó¼+gÖ¬#ÑB%HÉèâäå1IHäå¬#%HÒsuperuser
ÓIVWb»óò5Û*ÌK]TinitdbçupÜù+¤9,U3ó./0úö+õúgÖ]ùØæ1âä
üIIHäåL1O¤ªpostgres1ªwDd{xäåIádùí¢YU3äå+ÐÖaµ1

Ö%HR./0WXã+aµw#\]ùHÁèäå¤d¸+IVWIHäåÉè*!aµ+OP+U3Å
yGÓ1A\]%HÁè./0aµ+äå¤ÃÜù2éAIâÜù2Y%ãÔ]Ø?+­¬*!aµ:(
1Ø^Ipsql?K\]-
UOPTO@êéèAY±Häåaµ1ñxÔ]�èâ¤9b»#þ;õúgÖ]ùÛÑ×createuser,ps
qlÜ1êSKäå,õúgÖ]ùõ®èé%H¤9äÔ?gìn#ñÊö+1

%H³èÜù2aµOÅ]êaµ+./0äå+úcÃâÜù2+»©-¡ÉèIêSI%HÜù2ïî
Ó(Y·8#õúgÖ]ù+äåaµIó_%HE+$6¤ïßA·8æ+| ¤9%q1êªäåÐÖ
Éè%HgaµÜù2X]+GÓúcIK-¡%Hx]ùö÷çA¹Å28¡GÓ1

%H./0äåXYa%7ãMIùÉèâäå+GÓVWÇÜù2»©gÖñò1

á]ù:"K%!êö(!"GÓnnñÊör{qIGÓXY1ìF%~H"P4%~H"»~1KIvory
SQLUìíDd%HÄA"+äåê ºIVWÀLLKâ"äåU+ òF?g  ìF³ø²+]ùäå1

Ã(äåXYÙa./0ä"VWO®aÅy#ïä"+ÁGI[*%HäånnVÌ%eDROP
ROLEóOÈÉ1
bc1â]ù¬Ùa+ä"í¢dù1[*PN©Ý³#ïÙaNIVWbcg1ìF³âäå+GÓí¢
1~»1

{xa?./0Åy!"+½¾IXY¿À é/ 1

èâ./ä"

IvorySQL'(PostgreSQLIÆa}~+SQLI#èâ./ä"XY¿l
é/ 1KS'~õüIIvorySQLª,-OracleI+Tw%7Oracleôa./ä"+,-1
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VARCHAR2

n}

ÆaÑ¸#é¸¹9¾P9¨+XQ#é9¨L1 `í¢ª VARCHAR2 éè¸¹1 Ñ¹¸¹ª 1 H9¾P 1
H9¨1

ñz

VARCHAR2(size)

]Ø

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

í´./

IvorySQL'(PostgreSQL2*IÆa}ê+SQLIí´./Æé+õúXY¿l é/ 1

\]Ôô./

IvorySQL ºwô:+SQL/MEDâèI&¨ÇÉ\]¹ìSQLí´êÅy÷(IvorySQLõÔ+./1Iã.
/1¥ªÔô./Û ·Iã]zïA,Ô®vwILN#./0U+%ããXÜ1

Ôô./XYK%HÔô./Ñ5ã+�ö51Åy1%HÔô./Ñ5ã#%H0IùXYÇ%HÔô.
/7ì=IVº»aµR./7,4ùST./+½¾1Kcontribá1Ua%7Ôô./Ñ5ãI¿3
hi 1#ïd¢+Ôô./Ñ5ãXYKíîÊ­®U(R1^_I7ºa+Ôô./Ñ5ãwïO¦§á
+ßAIXY¾f3.%HI¿3 é/ 1

AÅyÔô./IÇÉßAd¸%HÔôWXãä"Iùî/ù¬­®+Ôô./Ñ5ã¬\]+%"O@
èâw^caµR%HÁè+Ôô./71µÕÇÉßADd%HPxHÔôÄIùÉèâwÔô./+ü
Í1%HÔôÄXYKí´U_%H¹ìÄ%q2\]IÁ#KIvorySQLWXãUÔôÄÐa#$./1ï
!\]°kÔô./Ñ5ãIIvorySQLíA(Ôô./Ñ5ã4Ôô./7ST./IPNK{|OP+ó
ò5¾¿./RÔô./71

Åyú?./XOßAKÔô./7+ìG1I7¢£ìí%H]ùGHFÆIù'(þ;+IvorySQLäå
FÆwUQ+./Ø^]ù¤,è81
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CÖÇöv

Ã(ÑBÕaêå+./IIvorySQL./0Ôþ1èq2CÖ1¿Àí?Øþ|øIÁÄå2"È#ÊËú
û,�-#ÌnÆA+1

aîãïæ+'mÊzêCÖ IvorySQL ./r

¥ SQL©$

¥ hEgÖÄCÖ

¥ a¦êi

SQL©$

SQL
©$Êz+å½#Dd%HÃSQLOP"ò+hEIþáIHhE»R³WXãçIWXãLï]#U+SQ
LOPÆdÇ©$ç¥'%q+./01 IvorySQLªSFÆwïÆpg_dump1IHïÆ+'m]z#r

pg_dump dbname > dumpfile

M^á¬3Ipg_dumpáü_ûGR¯BûG1ÇÉL>L\RIqTa°k]'1
Ñ!ü}OPíDd%HhmhEIpg_dumpXY]#ï¬àDdhEY­®VT
,½éé+ä"övÖÜ1

pg_dump#%H¹ì+IvorySQLÜù2Ô]ÛÑ!#H
Øþçk+¿ÀÜ1Ió·0ÕáXYKbcXYÅyâ./0+ú2ÕùüðTCÖïú1Á#:ò³
pg_dumpïíYbcÁÍGÓ]T1ÆéjêIó#ùí¢Aaá½CÖ+Ä+¸GÓIêSªwCÖ~H
./0á½#¬#í¢Y%H./0¼Ä]ùê]TùÛ^_áÐa§Å+ÁGêCÖ~H./0IáûÀ
XY\]è^-n schema P-t tableO@êCÖâ./0UáOÅÅy+ô:Ü1

Apkpg_dumpaµ±H./0WXãI\]OPTO@-h host, -p port1
b»Õù#m2ÕùPá+HOSTö÷QRéè+Õù1
dÙ2Ib»2ë#ö÷QRPORTPÛ^_PORTï#KÜ¦d+b»å1
ÛWXãìnaØæ+b»åI¬Y+çÊö1Ü

pg_dumpb»\]Çþ;õúgÖ]ù¤æ¤+./0]ù¤ðTaµ1 A\]#ï¤9IAkpk-
UO@IAk-¡ö÷QRPGUSER1: ·pg_dump+aµÅAìíÜù»©ùÜ1

pg_dumpä(#ïCÖÊz+%HÆAÌÍ#Ipg_dump+ûGXYñ-ã2K|lm+IvorySQLU6·
IvhEÄCÖ,a¦êiw#ìé+WXãlmÓè+1pg_dumpÅ#$%XYL%H./0¾¿R%H
ïæùãÌÍü+ÊzIØ^4%H32÷WXãR%H64÷WXã1

Ãpg_dumpDd+CÖK¦ô#%²+I
Åó#jI©$Äºwpg_dump23]Tçä+./05àIWKpg_dump]Tí?U*&+{|Lïí
1©$1pg_dumpïú+ççVïìî#ï+ä./0+õú1ÛÁ#íìî{7ßAJùå+õúI£^
¸ô:§à+ALTER TABLEÜ

4©$Uöv

pg_dump&ò+hmhEXYÃpsql?K¸T1 4©$Uöv+n]OP#r

psql dbname < dumpfile

#Udumpfileó#pg_dumpOP+ûGhE1I5OPïíDd./0dbnameIáí¢KôTpsql;¾f
4template0DdÛØ^I]OPcreatedb -T template0
dbnameÜ1psql­®dÙpg_dump+O@]YéèAaµ+./0WXã,A\]+]ù¤1¿Àpsql+
é/ST{x¢£1 ÌhmhE©$XY\]pg_restoreïÆêöv1
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K23övõ;I©$0Uä"+ÙaNYàK#ü1ìFwGÓ+]ùí¢g}#K1^_ùÉï#KI
{köví?LðzLä"DdòÆa¶ê+¬ã?gYàGÓÛaççIó#á¬ßA+IÁìnï#Ü
1

b»óò5IpsqlñmKéR%HSQL²³Lí`¦ôT1áÅ¨ÝÞKéR%HSQL²³L¨psql¼GI{
kXY-¡ON_ERROR_STOPQRê]TpsqlIIL\psqlKéRSQL²³L¼GVñ»¥'3r

psql --set ON_ERROR_STOP=on dbname < infile

ï!ôqIáLÞOòR%Hô:öv+./01úª¡%ãOQIáXYéè¨~Hövúª%Hø²+
èX]TIIqövAk}ê}òAk}ê»à1IãáàXYìíÒpsql¾ô-1PÑ single-
transactionOPTO@êéè1K\]IãáàçI ·â\#ñ¹+%H²³Åíá²]Tw.¹ç+ö
v1»à1Á#IIûÀ£K%Hô:övLéïÄ"vñ+./0A{¼1

pg_dump,psql¸.!s+O³\òëµ4%HWXã©$%H./0R¡%HWXãòªXOIØ^r

pg_dump -h host1 dbname | psql -h host2 dbname

ÆAr pg_dump­&+©$#Øä(template01I·0ÕKtemplate1UQ·+bcñúØí?Ýwí1pg
_dump©$1ü_#I^_Kövç\]+#%H¾èâ+template1Iáí¢4template0Dd%H«+.
/0IM^ü>+Øy¬A1

%ï}òövIKÖH./0ü]TANALYZE#kÚ+êVIIqÌóãóaa]+Ö±./w1

\]pg_dumpall

pg_dumpÖeÞ©$%H./0IvWùïí©$?(äåPÄ«®ÛêªùÉ#úö°±+Ü+¢£1ª
w­®Êö2©$%H./0úö+êô¦-IFÆwpg_dumpall?K1pg_dumpallCÖ%H³èúöU
+Ö%H./0IVWÅÇýwúö°±+./I^äå,Ä«®èâ1âOP+'m]z#r

pg_dumpall > dumpfile

©$+ü_XY\]psqlövr

psql -f dumpfile postgres

Û ÔüIáXYéèövRbcga./0¤IÁ#^_áMKL©$6·R%H«úöUëìnA]Û
postgresÜ1Köv%Hpg_dumpall©$çnnßAÆa./0¼Ä]ùÅyGÓIêªùßAöväå,
Ä«®¢£1^_áK\]Ä«®I:ÄÇ©$U+Ä«®Â`Çc(|+è51

pg_dumpallïúçí*GOPÆ|DdäåØÄ«®,«./0IµÕªÖ%H./0pg_dump1I·0
ÕÖH./0¾Ð#%²+IÁ#ïæ./0+5àVïæE1

úö°±+./XY\]pg_dumpall+Ñ globals-
onlyO@êø²©$1^_KøH./0ü]Tpg_dumpOPIü}Tzä(}êCÖ~Húö#íß+1

'"¸¢./0

K%7ÆaÑ¸hEº»ÓÜ+õúgÖüDd¸¢+pg_dumpûGhEXOíGºyz1ë]2#Ipg_
dumpXY.GR¯BûGIêSáXY\]¯BUnixïÆê'"IãYK+yz1a½ãXO+Êzr

\]}~©$1áXY\]áÓ!+}~?KIØ^gzipr
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pg_dump dbname | gzip > filename.gz

övr

gunzip -c filename.gz | psql dbname

PNr

cat filename.gz | gunzip | psql dbname

\]split1splitOP&¨áLûG:²òc¹+hEYöOÅÇÔÊËhEgÖ+º»A(1Ø^I¨Ö%
1+¸¹ª2G9¾r

pg_dump dbname | split -b 2G - filename

övr

cat filename* | psql dbname

^_\]GNU splitIXOíáù,gzip%!\]r

pg_dump dbname | split -b 2G -éfilter='gzip > $FILE.gz'

ùXY\]zcatöv1

\]pg_dump+¾èâ©$¬à1. ^_ IvorySQL
¬K+gÖüè5wzlib}~0I¾èâ©$¬àLK.G./RûGhEçä#}~1IL­&,\]gzip
çxïx¸¹+©$hEIÁ#IãÊà+%HÌÍ##U+ÄXY1aOQ2öv15>+OP\]¾è
â©$¬àê©$%H./0r

pg_dump -Fc dbname > filename

¾èâ¬à+©$ï#psql+ñmIÞOìípg_restoreövIØ^r

pg_restore -d dbname filename

{x½¾XY¿À é/ 1

ä(Ìn¸¢+./0IáXOßALsplit8c#ïäãÊzõ%ðT\]1

\]pg_dump+VT©$ÁM1
ªwQ5©$%H¸¢./0+6éIáXY\]pg_dump+VTáà1ùLæç©$xHÄ1áXY\]
-j¿.ÖÜVTé1VT©$Þ­®ÒA6Óêi¬à1
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pg_dump -j num -F d -f out.dir dbname

áXY\]pg_restore
-jêYVTÊàöv%H©$1ùÞOÇc(Ò¾èâÓêiPNÒA6ÓêiIÁï!êi#`Ãpg_dum
p -jDd1

hEgÖÄ8CÖ

¡Ô%ãCÖCZ#ëµvÜ
IvorySQL](#$./0U./+hEIáXYó]bcáÓ!+ÊàðThEgÖCÖIØ^r

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

Á#IãÊzaäHÓÜI\òIãÊzï ]IPNjÅ)£pg_dumpÊzxr

1. ªwòR%HX]+CÖI./0WXãí¢1?õ1Ø^ìî¬aaµ+$ÂÍÎ#ï!ú]+Ûô
:¶ê#tar,dÙïÆðzòRhEgÖ¥'+%H¶y+5àI+aWXã¦ôôë+¶êÜ1ï]
jIKöv./õ;áÅßA?õWXã1

2. ^_ág}3·2wÈw./0+hEgÖ9Ñ+½¾IáXOíaËÌ@0ìíØÔ+hEPA6ê
CÖPövÁè+ÄP./01IãÊzÅïí!ú]IêªÑBKI7hEU+¢£Þa8cFñp
[hEÛpg_xact/*ÜÍa]IFñp[hEÑBw¬aèX+Fñ¥'1%HÄhEÞa,I7¢£%
!Ía]1þÀÅïXOÞöv%HÄàØ?+pg_xact./IêªIíá²./0úöU¬a#ïÄQ
òð]1êShEgÖCÖåÇc(}~2CÖPöv~H./0úö1

¡%ãhEgÖCÖÊz#Dd%H./A6+Ò%²5àÓI^_hEgÖ­®SNOÛVWáØ¢ù+
 ºMÄÜ1Ü¢+í?#Dd%HÑB./0+Æ+Ò¡ü5àÓIÀL4â5àvÜ~H./A6Û^
üIïO#ô:vÜÜRCÖ-CIÑL¡ë¡ü5à1â\K./0WXã]TçIIãÊàÅaî1Á
#IYIãÊàDd+CÖÇ#+hE\!êó_./0Ða1MÄ?õç+¥'1êSIþá4CÖ./
üUV./0WXãçIùí»ªü%e+WXã ØÇÈwV@0ÆëWALp[1Iï#yzIÞ#ßA
 ·ÛþÀWALhEí¢AÑ×KCÖUÜ1áXYKìí5àõ;ôT%eCHECKPOINTYö¾Yövç
®1

^_á+./0±cxHhEgÖIXOÐabcÊàXYä¬aÆSò}êæE+¡ü5à1Ø^I^_
á+./hE,WALp[ë¡Kïæ+©<üIPNÄ«®Kïæ+hEgÖUIXOÐa+z\]5àC
ÖIêª5àí¢#æE+1KI7óò5I%èAý½À¸á+hEgÖhiYwÈ#ä%²5àúû+
­®1

^_ÐaXOSòæE5àI%ãOQ#L./0WXã?õ§Å#+ç®Yd¸¬a+¡ü5à1¡%ã
OQ#ôT%ea¦êi'~CÖIêªIãCÖä(CÖq®*&+hEgÖpQ#Zî+1IA(KC
Öí?U&¨a¦êiIövç\]a¦êiöv1

+a%ãOQ#\]rsyncêôT%ehEgÖCÖ1#Tz#ùK./0WXã]TçôTrsyncIÀL?
õ./0WXã§Å#ç®êT%ersync --checksum Û--checksum#íß+Iêªrsync+hEup
ç®ééÞO%ÄRÒÜ1í¶ersyncí£í%e5IêªùÞßA¾¿Øäñ)+./IÃ(WXã#m
î+I¬YÑ�ü_L#%²+1IãÊz&¨KÑ¹mùç®¦ôT%ehEgÖCÖ1

 ·%HhEgÖCÖìní£%HSQL©$éá{¸ÛØ^pg_dumpïßA©$)¨+¦-Iv#©$]
(Æd)¨+OPÜ1Á#IT%ehEgÖCÖXO{51

a¦êi,ç®öövÛPITRÜ

Kbcç®IIvorySQLK./úöA6+pg_wal/yA65wÇ®a%HÉ.àp[ÛWALÜ1IHp[#K
+A+#ªwÇ©ÇÈL+èêr^_gÖÇÈIXYÒÆëÓ4ÑL%eëíöYê+p[@êöv./
0+%²M1âp[+#KÅ\òíîãCÖ./0+CZQòXOrÇÉXYá%HhEgÖÄ8+CÖ
,WALhE+CÖüc!ê1þßAövçIÇÉùövhEgÖCÖIÀL4CÖ+WALhEUÆëêá
gÖqR%Hþ;¥'1IãÊz£õ;+Êz!"!êA{vñIÁ#a#sï+Ìör
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¥ ÇÉïßA%H}µ+%²+hEgÖCÖúª23ö1CÖU+bc¦ôï%²MLìíp[ÆëÛ
I,ÇÈövq®*&+VðsïïæÜêuM1êSÇÉïßAhEgÖ5àNOIÞßAtarP%H
dÙ+êiïÆ1

¥ Ã(ÇÉXYüc%Hðð#+WALhEK�](ÆëIXYìí|ø2êiWALhEê?Ra¦CÖ
1Iä(¸¢./0Á8a]IêªK#UïÊöÇÒ2ðT}êCÖ1

¥ VïßA%ëÆëWAL@%ëRÑL1ÇÉXYKbcömîÆëIVòR%H./0Kþç+%²5
à1IqIâúû­®ç®öövr
KòRá+'~CÖYLIXYL./0övRùK#Lbcç®+¥'1

¥ ^_ÇÉa¦2L%g�WALhEû¿³¡%Ïg}6·wØæ'~CÖhE+ùãI
ÇÉóòRw%H:LCgÖr Kbcç®öÇÉwOFGí¶ÏùãI
ùxïx#./0+þ;Ïm1

 ·:  pg_dump ,
pg_dumpallïí­&hEgÖÄ8+CÖIVWïO](a¦êiÊË1Id©§#>K+VWïÑB§Å
+¢£](WALÆë1

ó|ø+hEgÖCÖúûêjIIãÊzÞO­®~H./0úö+övI ðz­®#U%Hyú+ö
v1¡ÔIùßA¸R+êi#$r%H'~CÖ+éáXOñþ¸IVW%HÒß+gÖLí­&¸Rß
A1êi+WALSR1Ñ!^SIKñxßACXýM+óò5Iù#dO+CÖúû1

A\]a¦êiÛÅ1ñx./0ÑÒ¥ªÒKèCÖÓÜòN2övIáßA%H4'~CÖç®23+
a¦+êiWALhEK�1ªw23IKád¸í%H'~CÖõ;IáÔâd¸V/0](êiWALhE
+í?1äÔ2IÇÉdù´¦êiWALhE+ùÜ1?(^cd¸êi,CÖ+ÊàYàõúí?U+A
öI:¿À é/ 1

5t./

copy K IvorySQLÄ,¯BhEõ®ÝV./1COPY TO á%HÄ+¦-vÜR%HhEIvCOPY FROM
ë4%HhEvÜ./R%HÄÛá./çQRÄU¶a./Ü1COPY TO
ÅOvÜ%HSELECTí´+ü_1

^_éèw%H��ÄICOPY TOLÞáéè�+./vÜRhE1ä(COPY
FROMIhEU+ÖH9&LGbKü·Réè�U1COPY
FROMOP+��ÄUÐaéè+Ä�ëíóñ#b»å1

q%HhE¤+COPYéAIvorySQLWXãëµ4%HhE¸TPN.·R%HhE1âhEí¢#IvorySQL
]ùÛ]TWXã+]ùIDÜXÅy+VWÔâYWXã+£äêéè#¤¥1þéèwPROGRAMçIWX
ãôT³è+OPVW4â?K+¯BûG¸TPN.·Râ?K+¯Bû·1â?Kí¢YWXã+£ä
éèIVWí¢#IvorySQL]ùXôT+1KéèSTDINPNSTDOUTçI./íìíÜù2,WXãõ®+
aµ¾û1

]TCOPY+ÖHL2LKpg_stat_progress_copy£¤UQR#ðé1

¸ù

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 [, ...] ) ]
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²· option IJHS¹bGÔ

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'

Ê   FORCE_QUOTE { ( column_name [, ...] ) | * }

Ê   FORCE_NOT_NULL ( column_name [, ...] )

Ê   FORCE_NULL ( column_name [, ...] )
Ê   ENCODING 'encoding_name'

Ç½¿.-¡I:¿À é/ 1

ûG

KòN}òçI%HCOPYOPíñ»%H§ª

COPY count

count  #1vÜ+T.1  ·r  ^_OPï#COPY É  TO STDOUTPNÝî+psqlOP\copy É  to stdout,
psqlLÞÐhIHOP¯²1I#ªwìîòvOP¯²,vvÐh+./1

 È

COPY TOÞO](¹ìÄIvïO](£¤IVWïO4yÄPy:<vÜT1 Ø^ICOPY table TO
vÜÇSELECT * FROM ONLY table Øæ+T1 ñzCOPY (SELECT * FROM table) TO É
X](©$%H`ÄËeüÍØ:<ÄP£¤U+¬aT1

COPY FROMXY1](¹ìÄØÔôÄØ:<ÄPNÆaINSTEAD OF INSERT©*ã+£¤1

áí¢Ùa1COPY TO¸T+Äü+OQÁGI Yà1COPY FROMü·+Äü+ü·ÁG1
ÙaKOPU�G+�ü+ÁGó§Åw1

^_äÄU]wTÄèêMIØ?+SELECTCZLÔ](COPY table
TOñ*1þ;IaTÄèêM+Äï­®COPY FROM1ïíXY\]Ýî+INSERTñ*1

COPYOPUFR+hEí1WXãÛvï#
Üù2Ô]Üëµ¸TP.·1êSùÉí¢÷(./0WXãÛï#Üù
2Ü+ùãüPN#./0WXãXYÅy+1ùÉí¢# IvorySQL ]ùÛ]TWXã+]ù
IDÜXÅy+VW#X¸PNX.+1dÙ2I]PROGRAM
éè+OPÅíÃWXãÛï#Üù2Ô]ÜëµôTIùÅí¢# IvorySQL ]ùXYôT+1
Þ&¨./0¼Ä]ùPNìFwäåpg_read_server_filesØ
pg_write_server_filesàpg_execute_server_program õ%+]ùCOPY%HhEPNOPI
êªù&¨¸TPN.·WXãaÁGÅy+bchEPN]TWXãaÁGÅy+?K1

ïAáCOPY, psqléP \copy òv1\copyít] COPY FROM STDINPNCOPY TO
STDOUTIÀL¸T/#$%H psqlÜù2XÅy+hEU+./1 êSIK\]\copyçIhE+XÅ
yM,ÅyGïTÉ(Üù2vï#WXã1
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ÇÉ9:KCOPYU\]+hE¤¬# éèª%HxäÂ`1KCOPY TO+
óò5WXãíáÜI%öIÁ#ä( COPY FROMáXYOQ4%H]Øä
Â`éè+hEU¸T1âÂ`Lî/WXãð?Ûvï#Üù2Ü
+ïúA6Ûìn#úö+./A6ÜÈ¡1

]PROGRAMôT%HOPXOí¶RõúgÖ +ÅyÖÜùÜÛ^ SELinuxÜ+ÓÜ1

COPY FROMLt]A¯Äü+bc©*ã ,ëíãX1Á#ùïít]âë1

ä(¯r�ICOPY FROMOPL¬#.üû·./UFÆ+�åII,INSERT+O@OVERRIDING SYSTEM
VALUE+Tª%q1

COPYû·,ûG¶R DateStyle+ÎÏ1ªwÄÇR#ï XO\]Ìb»DateStyle-¡+ IvorySQL
è5+XÝüMIK\] COPY TO;Ôâá DateStyle-¡ªISO1´Z©$á IntervalStyle-¡ª
sql_standard+./Å#%H¼Õ·Iêªµ+<®åXOí
1ÆaïæIntervalStyle-¡+WXãÈ¡²³1

â\./í1WXãëµ4%HhE¸TPN.·%HhEvïìí
Üù2Iû·./Åí1î/ENCODINGO@PNþ;
Üù238È¡IVWûG./í1î/ENCODINGP Nþ;Üù238ðT381

COPYíKí%H²³'mîõú1IK COPY TO+óò5ïíá²yzIÁ# KCOPY
FROMUA¯ÄLg}~Rw% 7T1I7TLïíQòX3PNXÅyIÁ#ùÉûÀ2/©<«®1
^_K%e¸¢+vÜõúUGº²³IIXOù[ØþXû+©<«®1
áXOÝÞt]VACUUMêöv1ù[+ «®1

FORCE_NULL,FORCE_NOT_NULLXY1æç
]Kæ%�ü1Iíá²ág1¨]+«åL©§ª«åVWá¥¨]+«å L©§ª«L1

hE¬à

hm¬à

K\]text¬àçI¸TP.·+#%HhmhEI#UÖ%Tó#ÄU+%T1%TU+�1èï9¨:
ó1�åmÐ#ÃûGé.­&+PN#X1û·é.µ¶+ã(ÖHãM./d¢+9¨L1Kª«å+
�+÷¡\]éè+«åL1^_û·hE+bcTÑB£Éq{xPN{)+�ICOPY
FROMLí¥G%H²³1

./+üXXYÄAª%HÞÑBâ·è-
ö)Û\.Ü+ø%T14%HhE¸TçI./üX¯òVï#íA+IêªhEüX¨óg}§Å]w1
Þa\]3.0Üù2Îeõ;+Üù2Ô]vÜ./çÍßAù1

â·è9¨Û\ÜXY1]KCOPY./Uê¨]1]úTPN�ïè¨+9¨1Á82I^_5�9¨úª
%H�å+%ô:GºIùÉ í¢1;¡%Hâ·èrâ·èmÐØ|TØ»½Yà þ;+èï¨9¨1

COPY TOíïQbcâ·èñ»éè+«åL1 ØâICOPY FROMíKÝ*â·èõ;áû·
Ç«åLØ·81êSI%H«åLÛØ^\NÜïíÇ  Ô+./å\NÛùí1ÄAª\\NÜóv1

COPY FROMr85�ÁÍ+â·èK�r

K� ÄA

\b ¼¬ÛASCII 8Ü

\f §=ÛASCII 12Ü

\n |TÛASCII 10Ü

\r »½ÛASCII 13Ü

\t ÜÄÛASCII 9Ü

\v NÒÜÄÛASCII 11Ü
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\digits â·èLª%RîH¾ðÜ.9ÄAâ.9@8äÔ
+9¾

\xdigits â·èQxLª%RîHè¿ðÜ.9ÄAâ.9@
8äÔ+9¾

þ;ICOPY TOïí*G%H¾ðÜPè¿ðÜ÷
â·èK�IÁ#ùÄ áü>�G+#ïK�]({7ÖÜ9¨1

bcü}Ä¬UÐaFR+#ïâ·è9¨L1þúÄA#mÐ1ïíIA ·
ÜQïíA+â·èIêª{XO·Ô2­&%H·8./üX¯òÛ
\.ÜPN«åLÛb»#\NÜ+9¨L1I79¨L LK}òbc#ïâ·è'"õ;1r81

áôde­&COPY./+Ô]á./|T,»½:8 ©§ª\n,\rK�1þ;XYá%H./»½ÄAª
%Hâ·è,»½Iá%H./|TÄAª%Hâ·è,|T1ïíI¥ê+*T
XOïíµ¶I7ÄA1^_Kïæ+ùãõ®ÛØ^4 Unix R WindowsÜ
¾ûCOPYhEIùÉÅñ-ã¶Rì81

¬aâ·ÇK�wK38©§LðTÈ¡1
]¾ðÜ,è¿ðÜ.9â·ÇK�éè+9¾í¢K./038U§òaî9¨1

COPY TOL]%H Unix ­¬+|TÛ Ò\nÓÜ�îÖ%T1]TK Microsoft Windows
ü+WXãëíûG»½/|TÛÒ\r\nÓÜIïíÞä
COPYR%HWXãhEIqT1ªwTR±ÎÏ%²I COPY TO STDOUT¬#*¿Ò\nÓv
ï!WXãÎÏ#°k1COPY FROMOÅ'"Y
|TØ»½PN»½/|TüÖ+T1ªwÙ)Ãúª./+¥Qâ·è+|T
PN»½qê+­®I^_ûGU+TüXVï}êØÙI COPY FROMLíõö1

CSV¬à

Iã¬àO@1](á·,áGñx#ï?KÛØ^÷yÄ¬Ü\]+.)
:óåÛCSVÜhE¬à1ïæ( IvorySQL¯Bhm¬à\]+©â âëIù­&VWr8%æ+ CSV
©âùÜ1

ÖHò6U+å]DELIMITER9¨:ó1^_åÑB èï¨9¨ØQUOTE9¨ØNULL9¨LØ
%H»½PN§T9¨I{k~Håí1QüQUOTE9¨
úª;-PNL-IVWKâå¦QUOTE9¨PN ESCAPE9¨+bc%eGºõ;ëü©â9¨1KûG
éè�UÌNULLåçI+XY\] FORCE_QUOTEêáÜQü¨]1

CSV¬àÐa¯BÊàê<:NULLå,«9¨L1 IvorySQL+COPY]¨]ê'"
Iã<:ïú1NULL1GàNULL¿.9¨LûG VWïí1¨]Iv·8NULL¿.9¨L+ÌNULL
åí1Qü¨]1Ø^I\]b»-¡çINULL1.ú%H¥
1¨]+«9¨LIv%H«9¨L./åí1.òq/¨)Û""Ü1
å+¸T´1dÙ+âë1áXY]FORCE_NOT_NULLêìî äéè�+NULLû·£c1á+XY\]
FORCE_NULLáq¨]+«å9¨L./å©§òNULL1

êªâ·èKCSV¬àUï#%ãÁÍ9¨I./üX¯ò
\.ÅXYúª%H./åGº1ªw´ZbcÈ¡³íIK
%Tüúªø@Gº+\../åûGçí¾V1¨]IVW
û·ç^_1¨]Iëïí1È¡ª./üX¯ò1^_MK6·%HÃ
¡%HÔ]Dd+hEVW#UÆa%H¥1¨]+�WXOÆa
\.åIáXOßAKû·hEU¨]âå1

 ·

CSV¬àUI¬a9¨w#a·â+1%H1«ÇPN#ï Ì
DELIMITER9¨±ù+¨]åLÑ×{79¨1Ká·
ê¾]«ÇCDCSVTRãè#é+gÖ+./çIIXO
íá²²³1^_GºIãóòIKá·./R IvorySQL.õ;IáXOßAÉ'"â
CSVhEYÝ*\Ö+«Ç1

178



 ·

CSV ¬àLr8VW­&qaÑBê·+»½,§T+¨]å+ CSV
hE1êShEVïÓ(hm¬àhE+ÖHÄT%T+§à1

 ·

ñx?Kí­&»¼+¼ÅúÔ#ïcn"+ CSV hEIêSâhE
¬à{_#%ãâävï#¯B1êSáXOíûR%7ðz\]Iã
ùÜá·+hEIVWCOPYÅXO­&#ï?Kð z'"+hE1

¶ðÜ¬à

binary¬àO@á²¬a./1Y¶ðÜ¬à vï#hm¬à#$/¸T1ù£hm,CSV¬àA
5%7IÁ#¶ðÜ¬àhEKïæ+ùãÌÍ, IvorySQL lmõ®+XÝ
üMAx71+aI¶ðÜ¬àÇ./¬àÌnØ?1Ø^ïO4
%Hsmallint�UûG¶ðÜ./VWáù¸·R%H integer�UI¿ÀIqTKhm¬àU#XT+1

binaryhE¬àÃ%HhE.ØBHPN{xHÑB
T./+T"Yà%HhEÖÍò1.ô,./wYÑ=9¾KÄA1

hE.
hE.Ã 15 9¾+ãèiÍòIL>ªÕ%HQ#+.ô-.<1

ãèiar

²¤
11-9¾+K�PGCOPY\n\377\r\n\0 Ñ  ·
B9¾#²¤+%HíA+ô:Ûâ²¤#ªwO-ã2*ºhE1 ðzMÄ'" 8
÷9¨38+¾û¬ì81IH²¤L1TÖü4í
åãØ[*B9¾Ø[*C÷PN»úupÝpQÜ1

¯[i
32-÷~.÷ý8I]YÄAâhE¬à+ÆAÊ>1÷13)ª 4 0 ÛLSBÜR 31ÛMSBÜ1
 ·IHiYÑ=9¾K#ëÛÑCaî÷K;ÜI¬aâhE¬à U\]+~.iw#Iq116-31
÷1Çý]êÄAvÆ+hE¬à yzI ¸TN^_KIH°±¦*ºÉqõÔ+1-¡÷IùÔâ
Uî10-15 ÷1Çý]êÄAÒL,-+¬àyzI¸TNÔâ|ø
2ZíIH°±¦bcÉqõÔ+1-¡÷1þ;Þèâw%H¯[ ÷I#ï÷í¢ªBr

÷ 16
^_ª 1IÄA./UÑB OID�^_ª
0IëïÑB1IvorySQLïþ­®OidgÖ�IÁ#¬àûÀÑBâéA¨1

.ô-.<#é
32-ª~.IÄA.ôÉÑô:+Y9¾±+#éIïÑ×#mÐ1
þ;IIH#éªBIVW#LóÎªÕí%HT"1¥êäâ
¬à+{pXOí&¨K.ôUÄAhÔ+./1^_¸TNïÜ
sAä.ô-.<./T°kIXYè×2ûíù1

.ô-.<i1ÉqÑB%HO¾ÇÈ¡+1+K�1 â¯[iVï½R¥¸TN-../#°k1Ç½+

.ô-.¦-+-±ý³Lê+*T¢T1

Iã-±&¨ÒL,-+.ôÜQÛÜQ.ô-.1PN-¡ç÷¯[÷ÜYà
ÌÒL,-+{pÛ-¡C÷¯[÷êÄAId{pVWKßAçÒ-.<i UÜQ­®./Ü1

T"
Ö%HT"Ã%HÄAT"Ui.R+ 16 ÷~.±.23Ûþ;I%HÄU
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+¬aT"wÔâÆaØæ+±.IÁ#IXOïí¬#ª|Ü1ÀL#T" U+Ö%HiIù#%H
32 ÷+#é9IL>ëªuÕIkxH9¾+i.
/Û#é9ïÑ×#mÐIVWXY#BÜ1úª%ãÁÍóòI-1 ÄA%H NULL iå1K NULL
óò5IL>ïíªuå9¾1

Kiõ®ÐaäÉCDPNbc#ïhÔ+./1

þ;I%H¶ðÜ¬àhEU+¬a./åw1�-ª¶ðÜ¬àÛ¬à@8%Ü1
XYÉ3¥ê+-.XOíÜQ%H&¨²¸éèz�+¬à@8+.ôi1

Aª Ô+T"./ÉècÇ+¶ðÜ¬àIáÔâ¿l IvorySQL78IÁ8#](z�
./d¢+*send,*recvé.ÛìnX YK78+src/backend/utils/adt/A6U(R I7é.Ü1

^_hEUÑB OIDIOID iíÎªKi±.9õL1ù#%H¹ìiI
ïíùÐa1ÑBKi±.U1 ·IvorySQLþ;lmï­®oidgÖ�1

hEÖ
hE÷Ã%HÑB -1 + 16 ÷~.9"ò1Iñ-ãÇ%H T"+i±.9<:21

^_%Hi±.9ï# -1 Åï#qÞ+�.I¸TNÔâQR²³1
IFÆw%ãøäùã./ïæE+hÔëí1

AØ

5>+Øy\]þèÛ|Üúªièï¨á%HÄvÜRÜù2r

COPY country TO STDOUT (DELIMITER '|');

4%HhEUvÜ./RcountryÄUr

COPY country TO STDOUT (DELIMITER '|');

Þá¤¥Y 'A' 2.+ÓõvÜR%HhEUr

COPY (SELECT * FROM country WHERE country_name LIKE 'A%') TO
'/usr1/proj/bray/sql/a_list_countries.copy';

AvÜR%H}~hEUIáXY]!sáûGáR%HÔô}~?Kr

COPY country TO PROGRAM 'gzip > /usr1/proj/bray/sql/country_data.gz';

IJ#%HÇc(4STDINvÜRÄU+./r

AF      AFGHANISTAN

AL      ALBANIA

DZ      ALGERIA

ZM      ZAMBIA
ZW      ZIMBABWE
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 ·Ö%Tü+«Ç Ô#%HÜÄ¨1

5>#]¶ðÜ¬àûG+Øæ./1â./#] Unix ïÆ od -cíåLsA+1âÄÆaî�I
í%�d¢#char(2)Ií¶�d¢#textI íî�d¢#integer1¬aTKíî�w#«å1

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

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

ÉÑ+Ç½¢£XY¿À é/ 1

MO!"

í´MOXO¶xãêÂÎÏ1#U%7êÂXYÃ]ùÖÜIv#ï+ëã(gÖ5Ë-±+'m¶"1

\]EXPLAIN

IvorySQLªÖH~Rí´­&%Hí´±ä1
OQMÄ+±äê·8í´üÍ,./+ãMä(¼+MOêjxä#Ñ?®+IêSgÖÑBw%Hvñ
+âäãê@0OQ¼+±ä1 áXY\]EXPLAINOPÿ\âäãªbcí´&ò+í´±ä1
À¸í´±ä#%4ÿûIùA(%7}êê!"IÁ#m¾Þ0¤12%7'~1

I7Øy\]EXPLAIN+b»ÒtextÓûG¬àIIã¬àÎ#VWö(À¸1^_á½áEXPLAIN+ûGñ
³%H?KTð%E:óIáÔâ\]ù+ùãùãX¸+ûG¬àÛXMLØJSON P YAMLÜ1

EXPLAIN'~

í´±ä+üÍ#%H±äüö+N1ÑÊË+üö#ðçüörùÉ4ÄUñ»¥}'"+T1
ïæ+ÄÅyáàaïæ+ðçüöd¢rbKðçØ)¨ðçØ÷¤)¨ðç1
Å+aï#Ä+Tê7IØ^VALUESy*,FROMUñ»úc+é.IùÉa¾f+üöd¢1^_í´ß
AaµØòúØJKØPNK¥}'"+Tü+#ùõúI{kóíKðçüöõüa#ùhÔ+üöêô
TI7õú1 VWITI7õúìnwaxãÊzIêSKI7÷¡ÅaXOGºïæ+üöd¢1
EXPLAIN³±äNUÖHüöwûG%TIsA'm+üöd¢,±äãªâ±äüö+ôT¬T+2üå
±1 í%TÛÑüË+üöÜ#äâ±ä+¬ôT2ü+å±�±äã0¤Ñ¹ó+ó#IH.91

IJ#%H|ø+ØyIÞ#]êsAûG\!ê#°kq+r

EXPLAIN SELECT * FROM tenk1;

Ê                        QUERY PLAN

-------------------------------------------------------------
ÊSeq Scan on tenk1  (cost=0.00..458.00 rows=10000 width=244)

Ã(IHí´ÐaWHEREy*Iùí¢ðçÄU+¬aTIêS±äãÞOOQ\]%H|ø+bKðç±
ä11ÑBKÃ×)U+.9#Û4ãÅÊÜr
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¥ å±+UV2ü1KûGM&XY23õ;íi+ç®IØ^K%HJK¾öJôTJK+ç®1

¥ å±+¬2ü1IHå±å'(+�-#±äüöí1]TR}òI
â¬aX]+Tw1ë)1ïí Ôü%Hüö+õ¾öXOñ5mî¸T¬aX]+TÛ35>+LIM
ITØyÜ1

¥ IH±äüöûGT.+å±å1æqIÅ�èâüöO]TR}ò1

¥ É±IH±äüöûG+TÎH¹éÛY9¾±çÜ1

2ü#]âäã+2ü¿.¬Éè+$Éø÷êoR+1¾ÖüYT©<=>ªø÷êéR2ü�
Åó#seq_page_costL1Gàâä-ª1.0I#ù2ü¿.LØä(ùê-¡1
m¾+Øyw�èI7¿.\]b»å1

a%öñÆAr%HüËüö+2üÑ×ù+¬ayüö+2ü1+a%öÅñÆArIH2üÞâGâä
ã?Å+¿À1Á8#IH2üÐaläü_T¾ô³Üù2¬­[+ç®IIHç®XO# Ô­[ç®
U+%HÆAêÂ�Á#ù1âäãñZwIêªùðzìíup±äêpQÛÇÉØ¢IÖHMÄ+±ä
wLûGæq+TúÜ1

T.åa%7¹ú%Iêªùï#±äüö'"Pðçí+T.Iv#âüö*G+T.1Iìn£1ðç
+T.)%7I êªa71ðç+Tí1Ô](Süöü+b·WHEREy*5EíåG1
"½U+Ë+Tå±íµz(í´ Ôñ»Ø{|Ø[*+T.1

»RÇÉ+Øyr

EXPLAIN SELECT * FROM tenk1;

Ê                        QUERY PLAN

-------------------------------------------------------------
ÊSeq Scan on tenk1  (cost=0.00..458.00 rows=10000 width=244)

I7.9+­&Ìnëµ1^_áôTr

SELECT relpages, reltuples FROM pg_class WHERE relname = 'tenk1';

áí*ºtenk1a358H©<=>,10000T1 2ü1±çª
Û=>¸T.*seq_page_costÜ+Ûðç+T.*cpu_tuple_costÜ1b»óò5Iseq_page_cost#1.0Icp
u_tuple_cost#0.01I êSå±+2ü# (358 * 1.0) + (10000 * 0.01) = 4581

ºK¨ÇÉupí´VÜQ%HWHERE5Er

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)

: ·EXPLAINûGsAWHEREy*1þT%HÒíåãÓ5EUQRbKðç±äüö1
I·0Õâ±äüöªùðç+Ö%Tëíâ5EIVWÞûGìíâ5E+T1êªWHEREy*+#KI
å±+ûGT.æçw1ïíIðçûLí¢Åy¬a 10000
TIêS2üÐa1æç� Ôü2ü+a¬üÃÛBÄêjIüÃw 10000 *
cpu_operator_costÜYâGëíWHERE5E¬­[+hÔ CPU ç®1
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I5í´ ÔOQ+T.#
7000IÁ#å±+rowsÞ#HzÙå1^_á@0ÆvIH0êI{káñXOòRZaïæ+å±1
SÔIIHå±íKÖeANALYZEOPõLpQI
êªANALYZE&ò+Ö±./#4âÄUuùóq±ç+1

ºKI¨ÇÉá5EQò{v¬r

EXPLAIN SELECT * FROM tenk1 WHERE unique1 < 100;

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)

IJIâäãÉè\]%HäE+±äry±äüöÅy%H)¨ê(G·8)¨5E+T+÷¡IÀLü
Ë±äüö Ô24ÄUTG{7T1²¸2óTT£bK2¸TùÉ+2üCñxIÁ#ï#¬a+Ä=
>w1ÅyIIkT ÔüûÀ£%ebKðç2üA)Û\]äË±ä+¶ê#êªüËâäüöá)¨
¯rGê+T÷¡K¸Tõ;GàÀ"÷¡JKIIqXYÑ¹óø²óT+2ü1üö¤¥J>FR+Ò
÷¤Ó#ôTâJK+ùÜÜ1

ºK¨ÇÉ³WHEREy*ÜQ¡%H5Er

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)

|Ü+5Estringu1 = 'xxxÕÙ)wå±+ûGT±.I
Á#ÐaÙ)2üIêªÇÉûÀßAÅyØæ+Túc1
: ·Istringu1y*ïO1Ô]ª%H)¨5EIêªIH)¨Þ#Kunique1�ü1
ù1]êíå4)¨Uë)G+T1êS2ü ÔüZøÜQw%7YâGIHhÔ+ëí1

Kù7óò5âäãL{&Ò(%HÒsimpleÓ)¨ðç±är

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)
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KId±äUIÄT1Gà)¨bKTòII\ò¸TùÉ2ü{CIÁ##Ua%7#äT÷¡JK+h
Ô2ü1 áñxççLKÞTò%Hø%T+í´U\RIã±äd¢1
ùÅ}n1](Ùa·8)¨bK+ORDER BYy*+í´UI
êª{qóïßAhÔ+JKEµê¦§ORDER BY1KSAØUIPQ ORDER BY
unique1L\]Øæ+±äIêª)¨g}ºàFÆw:(+JK1

âäãXYìíxãÊà ºORDER BYy*1ü>+ØyÄkIIq+JKy*XYºà º1
âäã+XYPQ%HkÄ+sortEµr

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)

^_±ä+%ô:Ç©ä¬ßJK®+;-ðTJKI{k±äãXOíÉè\]incremental sortEµr

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)

ÇnâJKØ£IÜRJK&¨Kä~Hü_úðTJKõ;ñ»T"IIÕ#XY\]LIMITí´ðTÌó
1
ù+XYÙ)¦#\],LJK/GR©<+XOMIÁ#@ê#Lü_ú':ªxHJKSe+2üÜQ
1

^_KWHERE¨]+xHTüa²¸+)¨IâäãXOíOQ\]I7)¨+%H AND P OR "cr

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)
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Ê              Index Cond: (unique2 > 9000)

Á#IA(ÅyäH)¨I¬YÇÞ\]%H)¨Vá#ï5EúªíåãØ£Iùï%èO(G1^_á
QV<àR+°±IáL\R±äÅíØÔpQ1

5>#%HØyIù.AwLIMIT+î_r

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)

I#,ü>Øæ+í´IÁ#ÇÉÜQw%HLIMITIqï#¬a+TwßA1ë)IVWâäãpQwù+
Éè1 ·)¨ðçüö+¬2ü,T±.sAG¼_ùí1]TR}ò1Á#IÓÜüöKë)RI7T
+|:õ%LóímîIêSù+¬2üÞ#)¨ðçüö+|:õ%IVWI#í´+ Ôå±2ü1õ
¬Y]IH±ävï#Kõ;+±äüÜQ%HÓÜüö#êªÓÜðz´ZK÷¤ðçü­[UV2üI
êS¬2üí#¼í{ãÊzÛ25Hø÷Ü+ùHå1

¨ÇÉ@0aµäHÄI\]ÇÉg}´¦í+�r

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)

KIH±äUIÇÉa%Hê'1öaµüöIùaäHÄðçúªû·Pyüö1âüö+)AT+~ð
âGw±äN+üÍ1aµ+í%HÛPÒouterÓÜyüö#%HÇ;>3R+ØÙ+÷¤ðç1ù+2ü
,T±.ÇÇÉ4SELECT É  WHERE unique1 < 10òR+ØæIêªÇÉLWHEREy*unique1 <
10]Kw{Hüöü1t1.unique2 = t2.unique2y*ºK+ïØ?IêSùïÎÏ outer
ðç+T±.1ê'1öaµüöLª4 outer
yüöòR+Ö%T]Tù+í¶HÛPÒinnerÓÜyüö1þ; outer T+�åXY1ü· inner
ðç1IJIê¾ outer T+t1.unique2å#X]+I¬YÇÉòR+±ä,2üÇ;>3R+|øSELECT
É  WHERE t2.unique2 =
constantóòØÙÛå±+2ü Ôü£;>\R+ZçI#êªKt2ü+Æv)¨ðçíï]RC6ô#
Ü11öüö+2üë1Y outer ðç+2üª'~-¡IÔQäÖ%H outer TwAðT%e inner ðç
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Û10 * 7.87ÜIþQü](aµ'"%ö CPU ç®1

KIHØyJIaµ+ûGT±.Ý(äHðç+T±.+õáIÁìnVï#¬a+óòUw^SI
êªXOaæçFàäHÄ+
hÔWHEREy*IVWêSùÞO1Ô](aµöIvïOÎÏbc%Hû·ðç1IJ#%HØyr

EXPLAIN SELECT *

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)

5Et1.hundred <
t2.hundredïOKtenk2_unique2)¨U1/0IêSù1Ô]Kaµüö1I~Ùwaµüö+å±ûG
T±.IÁ#ÐapQbcû·ðç1

 ·IJâäãOQwÒÀóÓaµ+ inner
?gIÊz#Kù+üÊëw%HÀó±äüö1I·0Õt2)¨ðçLÞ1T%eIâ\ê'1öaµü
ößA¸T#./èeÛÖHê¾ outer
?g+TwA¸%eÜ1ÀóüöK¸T./çLùÇ#K¦#UIÀLKÖ%eL¦ôTç4¦#ñ».
/1

K'"ÔaµçIáXOí\Raµ±äüöæçUQaÒaµíåãÓ,¹ìÒíåãÓ5E1aµíå
ã5Eê¾(Ôaµ+ONy*IêS%Hðzìíaµíåã5E+TÅOÅúª%H«å-.+T1*G
1Á#%H¹ìíåã5E1Ô]KÔaµ5EõLVWêSð5EÝ*T1K%H¦aµUIäãíåã
d¢Ðañâ<81

^_ÇÉáí´+OQépQ%öIÇÉXOòR%HÌnïæ+aµ±är

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)
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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)
Ê                    Index Cond: (unique1 < 100)

IJâäãOQw\]%HPÝaµIK#U%HÄ+T1ë·%H¦#PÝÄIKIõL#ïÄ1ðçV
WªÖ%Tí(PÝÄê¨(·81æqA ·~ð#^câG±äüÍ+rtenk1ü+÷¤ðç#PÝüö
+û·IPÝüöíÍÉPÝÄ1ÀLPÝÄíñ»³PÝaµüöIPÝaµüöL4ù+ outer
y±ä¸TTIVªÖ%HT|)PÝÄ1

¡%ãXO+aµd¢#%HêVaµI^5¬Ar

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)

êVaµA(ù+û·./1Gàaµ®JK1KIH±äUItenk1./1\]%H)¨ðçJKIYöO
ÅGàMÄ+bKêÅyT1Á#ä(onekë{&Ò(%HbKðç,JKIêªK{HÄUa{xTßA
1ÅyÛä(ñxT+JKIbKðçQJKnn£%H)¨ðç¼Iêª)¨ðçßAÌbK+©<Åy
Ü1

%ãí\Qé±ä+Êz#áÜâäãßàù»ª2üÑç+bcCZIIXY\]U]/Ç]¯[ ºØ^
I^_ÇÉVï»æK;>+ØyUbKðçQJK#'"Äonek+Ñ%ÊzIÇÉXY@0r

SET enable_sort = off;

EXPLAIN SELECT *

FROM tenk1 t1, onek t2

WHERE t1.unique1 < 100 AND t1.unique2 = t2.unique2;

Ê                                       QUERY PLAN

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

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)
Ê  ->  Index Scan using onek_unique2 on onek t2  (cost=0.28..224.79 rows=1000
width=244)

IsAâäã»ª])¨ðçêJKonek+2üA£]bKðçQJK+ÊàC¸ã12%1þÀI5%Hy
z##`|+#Iq1ÇÉXYìí\]EXPLAIN ANALYZEêý½)*%5I^5h¬}1

EXPLAIN ANALYZE

XYìí\]EXPLAIN+ANALYZEO@êëíâäãå±å+BÄM1ìí\]IHO@IEXPLAINí Ôô
Tâí´IÀLsA| +T±.,KÖH±äüöUÜ±+| ]Tç®I+ía%H¹ìEXPLAINsA
+å±å1Ø^IÇÉXOòRIq%Hü_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

 ·Òactual
timeÓå#YÑÒ±+| ç®Ivcostå±å1Y$É+ø÷ÄAIêSùÉï
¸XO·8ü1KIJ>Aí\+ÑÆA+%ö#å±+T±.#`c"2µz 
Ôå1KIHØyUIå±åw#}êMÄ+IÁ#K ÔUÌn)31

Kù7í´±äUIXYxeôT%Hy±äüö1Ø^Iinner
)¨ðçXOíêªüËê'1ö±äU+Ö%H outer
Tv1ôT%e1KIãóò5IloopsåQRwôTâüö+¬e.IVW actual time
,T.å#I7ôT+ÎHå1I#ªw¨I7.9OÅÇ2üå±1sA+ÊàaX£M1LI7åõül
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oopsåXYòRKâüöU Ôíi+¬ç®1Kü>+ØyUIÇÉKôTtenk2+)¨ðçü­[w¬
8 0.220 ÑÒ1

Kù7óòUIEXPLAIN
ANALYZEísA±äüöôTç®,T±.õÔ+hÔôTÖ±¢£1Ø^IJK,PÝüöFÆhÔ+¢
£r

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..717.69 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

JKüösA\]+JKÊzÛÕ##IJK#K¦#U+#©<üðTÜ,ßA+¦#P©<«®R1P
ÝüösAwPÝ++.R,S.IYà1PÝÄ¬\]+¦#R+ÖåÛ^_S.¼í%IÅLí<àR
©<«®\]IÁ#VÐa1sAÜ1

¡%ãd¢+hÔ¢£#1%Híåã5EÝ*+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
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rows=7000 loops=1)

Ê  Filter: (ten < 7)

Ê  Rows Removed by Filter: 3000

ÊPlanning time: 0.083 ms
ÊExecution time: 5.905 ms

I7åä(1Ô]Kaµüöü+íåã5EÁ8aêå1ÞaKÅ)a%H1ðçTPNKaµüöU%
HXO+aµä1íåã5EüxçIÒRows RemovedÓTÍíGº1

%HÇíåã5EØÙ+óòGºKÒa7Ó)¨ðçU1Ø^IläIHí´Iù|)ÑB%Héèö+
x%§r

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

âäã»ªÛÌnMÄÜIHóqÄÖ¹ïåò,­%e)¨ðçIêSÇÉòRw%H¹ì+bKðçI
#U+¬aTw1íåã5Eüx1Á#^_ÇÉáÜ\ò%e)¨ðçXY1\]IÇÉ\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

IJÇÉXY\R)¨ñ»%HçOTIÀLùí1)¨5E+Æ|ëíüx1I#êª%H GiST
)¨ä(x%§ÑB/0#
Òa7+ÓrùÄ ñ»12A¯+x%§+TIÀLÇÉí¢K{7TüT%Ä+ÑBM/01

EXPLAINa%HBUFFERSO@XY,ANALYZE%!\]êòR{x]TçÖ±¢£r
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EXPLAIN (ANALYZE, BUFFERS) 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) (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

BUFFERSFÆ+.9�öÇÉ¯rí´+±7ô:#ä I/O Ñyz+1

ò³êªEXPLAIN
ANALYZE Ô]Tí´IbcÏú]wLàn*&Iâ\í´XOûG+bcü_1ßàê­®ÐhEXPLAI
N./1^_á½A:ó%H./upí´vï½pQá+ÄIáXYK:ó}L»àOPIØ^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
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ÊExecution time: 14.727 ms

ROLLBACK;

M^KIHØyU¬\R+Iþí´#%HINSERTØUPDATEPDELETEOPçIÔ]Ä{p+ ÔïúÃ+
Ëü·Ø{|P[*±äüö}ò1IHüöõ5+±äüöôTè÷bTYà/PN±ç|./+ïú1ê
SKü>IÇÉ\RÇÉg}3í+÷¤ÄðçIù+ûG1ñ³%H{|üöI{|üöí#$1{|í
+T1+a%öåò ·+#IÑ!./upüöXOAXû+]Tç®ÛIJIùíiÑ¸Öh+ç®Ü
Iâäãþ;VÐaä2üå±ÜQbc¿ÀêjkI7ïú1I#êªI7ïúäÖ%HMÄ+í´±ä
wòTI¬YùïÎÏ±ä+OQ1

þ%HUPDATEPNDELETEOPÎÏ`ÄËeçI ûGXO_Iqr

EXPLAIN UPDATE parent SET f2 = f2 + 1 WHERE f1 = 101;

Ê                                   QUERY PLAN

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

ÊUpdate on parent  (cost=0.00..24.63 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)

KIHØyUI{|¾ößAläîHyÄYàÑUFR+õÄ1êSaXHû·
+ðçy±äIÖ%HäÔ(%HÄ1ªÄd!3IK{|¾öü¯ wL1{|
+Ø?A¯ÄIsA+bKÇØÔ+y±äØæÛI7¯ #4 PostgreSQL 9.5
23|Ü+IKY;+lmU¸Ní¢ìí ûÿy±äÍOÜsI7A¯ÄÜ1

EXPLAIN ANALYZEsA+ Planning time#4%HgÈó+í´&òí´±äVðTÌó
¬­[+ç®I#UïÑ×Èó,Æ.1

EXPLAIN ANALYZEsA+Execution
timeÑ×ôTã+UV,?õç®IYà]T1©*+bc©*ã+ç®IÁ#ùïÑ×ÈóØÆ.Pâä
+ç®1^_a­KôTBEFOREôTã+ç®IùL1Ñ×KØ?+ü·Ø{|P[*üö+ç®¦�Á
#]êôTAFTER
©*ã+ç®Ða1±çIêªAFTER©*ã#K~H±ä}òL1©*+1KÖH©*ãÛBEFOREPAFT
ERÜÅ1²¸2sA1 ·ehãX©*ãLïí1ôTIëRèXüXIVWêSîmïí1EXPLAIN
ANALYZElä1

úR

Käãaî+ÊzUEXPLAIN
ANALYZE¬éR+]Tç®XOa°æ%Hí´+MnôT1dùIÃ(ïíaûGT1ôñ³Üù2IÑ
=¾û2ü, I/O ©§2üÐa1Ñ×K¦1#eIÃEXPLAIN
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ANALYZE¬ÜQ+éR2üXOíñXûIÁ8#KõúgÖt]gettimeofday()ñç+ùãü1áXY\]
pg_test_timingïÆêéRKá+gÖü+±ç2ü1

EXPLAINü_ïÔâ1Ô9RÇá Ô/0+Ìnïæ+óò1Ø^I%Hñ¹+Äü+ü_ïO1�èò
Çc¸¢Ä1âäã+2üå±ï#èM+IVWêSùXOª%H{¸P{¹+ÄOQ%Hïæ+±ä1
%Hì2Øy#IK%HÞ2/%H©<=>+ÄüIáL½#¬#òR%HbKðç±äIvï!)¨#
`X]1âäã»rRùKbcóò5wLó]%e©<=>¸Tê'"âÄIêS]hÔ+=>¸T¢í
\%H)¨#Ðaêå+ÛÇÉg}K;>+polygon_tblØyU3íÜ1

K%7óòUI Ô+å,å±+åïí·8òñ¼IÁ#IVÌ²³1%ãIq+óò*&K±äüö+
ôT1LIMITPdÙ+î_ñ5mî1Ø^IKÇÉõ;]í+LIMITí´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

)¨ðçüö+å±2ü,T±.1sAò¼_ùí]TR}ò1Á# ÔüÓÜüöKòRäHTõLó
mî:(TIêS Ô+T±.Þa 2
VW]Tç®úç(2üå±¬de+ç®1IVÌå±²³IIúú%ãå±å, ÔåsAÊàü+ï
æ1

êVaµÅadÙ+º"1^_%HêVaµ]Ñw%Hû·VW#U+ÑL%H®å¹(¡%Hû·U+
5%H®åIùLmî¸T¡%Hû·1KIãóò5Iïía{x+·8VWêSïßAðçí¶Hû·
+ÉÑô:1Iíá²ï¸T%Hyüö+¬a¦-I#ü_ó_KLIMITU¬FR+1¡ÔI^_ outer
Ûí%HÜyüöÑBqaÆv®å+TIinnerÛí¶HÜyüöí1-¼VW1Æ|ðçê(O·8{H
®å+T1EXPLAIN ANALYZEíÖ±Øæ inner T+Æv*GIó¼_ùÉ#| +hÔT1þañx outer
ÆvçIä inner y±äüö¬QR+ ÔT±.ísï2¸( ÔK inner ?gU+T.1

Ã( º+ÓÜIBitmapAnd , BitmapOr üö¬#QRùÉ+ ÔT±.ªB1

ìnIEXPLAINLsAâäã&ò+ÖH±ä¾ö1
Á#IKù7óò5IôTãXYïôTù7¾öIêªî/âäçïX]+¿.åOÄèI7¾öðz­
&bcT1 Ûþ;IIúíKðç:<Ä+AppendPMergeAppend¾ö+y¾öU*&1Ü
*&IãóòçIL4EXPLAINûGUYZI7±ä¾öIVsASubplans RemovedrN+¯r1

âäã\]+Ö±¢£

ø�Ö±¢£

^ÇÉKü%¾¬3Ií´âäãßAå±%Hí´Aë)+T.IIqÍOäí´±äTG¼+OQ1
m¾ägÖ](I7å±+Ö±¢£ðT%H56+às1

Ö±¢£+%Hô:ó#ÖHÄ,)¨U+@+¬.IYàÖHÄ,)¨2]+©<1.1I7¢£Ç#K
pg_classÄ+reltuples,relpages�U1 ÇÉXY]dÙ5>+í´í\I7¢£r
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SELECT relname, relkind, reltuples, relpages

FROM pg_class

WHERE relname LIKE 'tenk1%';

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)

IJÇÉXY\Rtenk1ÑB 10000 TI ù+)¨ÅaIkxTIÁ#)¨ú£Ä¹òxÛï»¼Ü1

G(îuläIreltuples,relpagesï# ç{|+
IêSùÉìnÑBa7íç+å1ùÉ1VACUUMØANALYZE,½H DDL OPÛØ^CREATE
INDEXÜ{|1%HïðçêÄ+VACUUMPANALYZEõúÛn3óòÜLYùðç+ô:ª'~ÜR{|re
ltuples±.IIóá²w%HzÙå1KbcóòUIâäãL~ëùKpg_classU(R+åê·8þ;+
À"Äº»IIqòR%HcÎ+zÙ1

¸x.í´Þ#ë)ÄUT+%ô:IêªùÉaÓÜA1ëí+T+WHEREy*1
êSâäãßAåçWHEREy*+OQéIâ¨cWHEREy*UÖH5E+T+£Ø1
](IHbX+¢£#$Kpg_statisticgÖA6U1 Kpg_statisticU+@ÃANALYZE,VACUUM
ANALYZEOP{|I VW¬#zÙåÛâ\vv{|}Ü1

*wëµí\pg_statisticõÔI
éïëíÖ±¢£+ççÑ¼í\ù+£¤pg_stats1pg_stats1-±ª{-ãÀ¸1
vWIpg_stats#¬aEwXY¸T+Ivpg_statisticÞOÃ¼Ä]ù¸TÛIqXY´ZÌìG]ù4Ö
±¢£UST%7#ïE+Ä+¦-+¢£1pg_stats£¤1ÓÜªÞsAþ;]ùX¸+ÄÜ1Ø^IÇ
ÉXYr

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+
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Ê        |           |            | I- 580                            +

Ê        |           |            | State Hwy 13                  Ramp
(2 rows)

 ·IIäTsA+#Øæ+�I%HäÔ23(roadÄÛinherited=tÜ+}ê`ÄËeI
¡%HÞÑ×roadÄmÐÛinherited=fÜ1

ANALYZEKpg_statisticU#$+¢£RÛÁ8#ÖH�+most_common_valsU+Ñ¸@.,histogram_bo
unds."ÜXY]ALTER TABLE SET STATISTICSOPªÖ%�-¡I
PNìí-¡8¡QRdefault_statistics_targetðTêÑ-¡1 A;+b»ÓÜ# 100
H@1FÃâÓÜXOí¨âäãTG{BÄ+å±ÛÁ8#ä{7aïâë./:9+�ÜI
#@ê#Kpg_statisticUíiw{x«®IVWßAZøx%7+ç®ê±çå±.å1
Ø£õ5I£cç+ÓÜXO{Çc{7./:9£c|ø+�1

{xâäãäÖ±¢£+\]XY¿À é/ 1

-.Ö±¢£

nnXY\RÃ(í´y*U]R+xH�Øò?fv]TÕf.+ôT±ä+çí´1âäãìní�-
xH5E#/S²¸+IIã�-K�åØò?f+óò5#ïò¸+1Ã(nâ+Ö±¢£ÝÀ+øäH
é�+MáIùÉðz,-R±�?f+Ür1ïíIIvorySQLaO³±çxTÖ±¢£IùO,-Id¢
£1

Ã(XO+�"c.ÌnL¸I¬YïXO¾V±çxTÖ±¢£1XYDd-.Ö±¢£ä"Û{n1¥
ªÖ±¢£ä"ÜêéAWXãSò±zËÌ�úc+Ö±¢£1

Ö±¢£ä"XY\]CREATE
STATISTICSOPDd1Iq%Hä"+Ddúú#Ddw%HA6@êÄAäÖ±¢£aËÌ1 Ô+./
~ú#ÃANALYZEÛPN#%HéïOPIPN#LÏ+¾V:óÜôT+1~úR+åXYKpg_statistic
_ext_dataA6U\R1

ANALYZE'(ù]ê±çnâø�Ö±¢£+ÄTqmê±ç-.Ö±¢£1Ã(qm+º»íuÕÄPN
Ä�+Ö±¢£A¯Û^;%¾¬}ÜÜ¸vÜQI{¸+Ö±¢£A¯ìnLíá²{BÄ+-.Ö±¢
£IæçÅíá²{x­K±ç-.Ö±¢£õü+ç®1

5>+¹¾àsþ;­®+-.Ö±¢£d¢1

é.*+

Ñ|ø+%d-.Ö±¢£ª«é.*+II#K./0°àèâU\]+nª1^_�a+å+Ür§Y
Éè�b+åIâïíaäHTÆaØæ+aåÁ#aïæ+båIÇÉój�bé.*+(�a1K%H}ê
â°ó+./0UIé.*+Ôâú#K(Õ®,¼®ü1ïíI Ôüñx./úcíÃ(zã¶êðz
1}êâ°óIn3+Øy#ªwMOva·2ââ°ó1â\K%H}êâ°ó+./0UIÅíaù7
�õ®+ô:?fII7XYÄ?òô:é.*+1

é.*++#KëµÎÏwÁèí´Uå±+BÄM1^_%Hí´ÑB²¸�,*+�ü+5EI*+�
ü+5Eïíð%Eæçü_+º»1Á#^_Ðaé.*++ÜrIí´âäãL�è5E#²¸+Iá
²äü_º»+çå1

ARÜâäãa?é.*++¢£IANALYZEXY~ú±�*++/é1¸å¬a�"õ®+*+?éXO
í0)RïX ºIêS./~ú1ÓÜªøä{7K%HÖ±¢£ä"U%!Gº+�"Û]dependenci
esO@èâÜ1deÞäáØ?+�"DddependenciesÖ±¢£IY´ZANALYZEYàLqí´âäUï
íA+2ü1

IJ#%H~úé.*+Ö±¢£+Øyr

CREATE STATISTICS stts (dependencies) ON city, zip FROM zipcodes;
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ANALYZE zipcodes;

SELECT stxname, stxkeys, stxddependencies

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)

IJXY\R�1Û13Ü}êÉè�5ÛÜáÜIêSg.ª1.0IvÜáúÉè42%+13I·0Õañx
ÜáÛ58%ÜaxH131

Kª<àé.*+�+í´±çOQéçIâäãí\]*+g.êt~øä5E+OQéå±IIqóï
í­&çå1

é.*++ÓÜ

þ;ÞaKlä|øÝå5EÛL�ÇnRå£cÜ,ÆanRå+IN
y*çIé.*+ÍÇ]1ïí\]ùÉêpð£cäH�PN£c�,Ä?à+Ýå5E+å±I
Åïí]ùÉêpð°±y*ØLIKEPNbc#ïd¢+5E1

K]é.*+å±çIâäã�èK<à+�ü+5E#,-+VWêS#2Ñ+1^_ùÉ#ï,-+I
MÄ+å±L#BTIÁ#{ãXOMïí1lä1Ø^I³è%HIq+í´

SELECT * FROM zipcodes WHERE city = 'San Francisco' AND zip = '94105';

âäãLíñ£cityy*IêªùïpQOQéII#MÄ+1ïíIâö|2ÞaBT¦§5>+í´I
âäãÅíTGæq+�-

SELECT * FROM zipcodes WHERE city = 'San Francisco' AND zip = '90210';

ïíIé.*+Ö±¢£ðzFÆ§Å+¢£êJ*Iãóò1

Kñx ÔóòUIIã�-ìn#O¦§+1Ø^IKÔ]?KUXOa%HGUIú&¨OQ,-+Üá
,13å]Kí´U1Á#^_ï#IqIé.*+XOóï#%HXT+O@1

xTX<:å±.

ø�Ö±¢£#$Ö%�UX<:å+.R1K"cxH�ÛØ^GROUP BY a,
bÜçI^_âäãÞaø�Ö±./IëäX<:å.R+å±nní²³Iá²OQï¼+±ä1

ªwpðIãå±IANALYZEXYª�"~úX<:åÖ±¢£1,Y;%qIªÖ%ãXO+�"cTI
Eèó#ït Ô+IêSÞíª%!GºK%HÖ±¢£ä"Û]ndistinctO@èâÜU+�"~ú./
1Líª�"U�G+�+Ö%ãXO+"cw~ú./1

`¦õ;+ØyIZIP@8ÄU+X<:å±.XO_Iqr

CREATE STATISTICS stts2 (ndistinct) ON city, state, zip FROM zipcodes;
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ANALYZE zipcodes;

SELECT stxkeys AS k, stxdndistinct AS nd

Ê FROM pg_statistic_ext join pg_statistic_ext_data on (oid = stxoid)

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)

IÄAaîã�"ca33178HX<:årZIP@8,ÒØZIP@8,ÜáØZIP@8+Üá+$Ûè üä(Ä
U³è+%H$%+ZIP@8IùÉmêóÔâ#ØÝ+Ü1¡%Ê>IÜá,Ò+"cÞa27435HX<:
å1

deÞä Ô](:"+�"cYà:".²³å±á²wf.±ä+�"cDdndistinctÖ±¢£ä"1
`ëIANALYZE1öÞí1ù[1

xTMCV�Ä

ªÖ�#$+¡%ãÖ±¢£#ÇÒå�Ä1
IqXYäøH�ðTÌnBÄ+å±IÁ#ä(KxH�üÆa5E+í´IXOíá²vÆ+²³å±
1

ªwp3Iãå±IANALYZEXY~ú�"cü+MCV�Ä1 ÇNO*+,n-
distinctg.dÙIäÖãXO+�:"ðTSõúw#ït Ô+1
KIãóò5I¼Å{#^SIêªMCV�ÄÛÇNO*+M,n-distinctg.ïæÜ#$wÏ8�å1
êSIú~úK\]mcvO@èâ+Ö±ä"UæçGº+{7�"+./1

`¦;>+AØI1438Ä+MCV�ÄXOdÙ(Y5¦-ÛÇ{|ø+Ö±¢£ïæIùßA%Hé.
êëíMCV¦-Ü:

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
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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)

IÄkÜá,Ò+Ñn3"c#x56Á<I ÔÇuÛKqmUÜãª0.35%1
"c+'mÇuÛî/|ø+Ö�Çu±çÜúª0.00277Iá²äH.RÄ+çå1

deúK ÔK5EU%!\]+�+"cüDdMCVÖ±ä"Iä(I7"cI²³å±".íá²f.
+ôT±ä1 `ëIÞíù[ANALYZE,âäç®1

]sAJOINy*ÖÜâäã

ÇÉXYK%è?éü]sàJOINñzÖÜí´âäã1AkÇª°kßAùIÇÉdùßA%7æÉÜr
1

K%H|ø+aµí´UIØ^r

SELECT * FROM a, b, c WHERE a.id = b.id AND b.ref = c.id;

âäãXY¾Ã2GàbcbKaµ³è+Ä1Ø^IùXY&ò%H\]WHERE5Ea.id = b.idaµ A R B
+í´±äIÀL]¡Ô%HWHERE5Eá C aµRIHaµÄ1PNùXYùaµ B , C ÀLþaµ A
òRæq+ü_1 PNÅXYaµ A R C ÀLáü_Ç B aµ Ñ
ïíIkTîuï¼Iêªí¢&ò}~+ A , C
+89ÔáIvKWHEREy*UÐaX]5EêÌóâaµÛIvorySQLôTãU+¬aaµw*&KäHû
·Äõ®I ¬Yùí¢YI7§àõ%d¸ü_Ü1
ÆA+%ö#I7ïæ+aµXOM³GKñâÝî+ü_IÁKôT2üü XOaL¸+x81
êSIâäãíäùÉðT¤)V@0(GÑCî+í´±ä1

þ%Hí´Þ<àäHPîHÄçI{kïßAläñxaµbK1Á#XO+aµbK.uÕÄ.A+Ü
Qòé.Ü#1
þ¼íèHãÊ+ÄYLI ÔüîmïXOä¬aXOMT%eðê|)I¼Åä¿éHÄwßAØþ#
+ç®ðTâä1
þaÖx+û·ÄçIIvorySQLâäãL4ðê|)t§ª%ã:¾nu|)IùÞßAläaÓ.R+X
OMÛt§+"å]geqo_threshold]Tç¿.-¡Ü1:¾|)]ç{)IÁ#Vï%èí(RÑ¼+±
ä1

þí´<àÔaµçIâäã£'"¹ìÛ¦ÜaµçÙa{¹+¾Ãé1Ø^Ilär

SELECT * FROM a LEFT JOIN (b JOIN c ON (b.ref = c.id)) ON (a.id = b.id);

Ñ!IHí´+ãXÄ>ü,;%HÌnØÙIÁùÉ+ñâ ïæI êª^_ A Jabc%TïO·8 B
, C+aµÄU+TIùÅí¢1ûG1êSIJâäãäaµbKÐa°kOQrùí¢ùaµ B R
CIÀLá A aµRâü_ü1
ØÔ2IIHí´£;>%H­Kâäü+ç®{)1K#ùóò5IâäãóaXOÄèxãaµbKw
#èê+1Ø^I³èr

SELECT * FROM a LEFT JOIN b ON (a.bid = b.id) LEFT JOIN c ON (a.cid = c.id);

L A dùaµR B P C w#aî+1þ;IÞaFULL JOIN}êãXaµbK1¸x.<àLEFT
JOINPRIGHT JOIN+ ÔóòwKùã?éüXY1Æ|J�1

sàaµñzÛINNER JOINØCROSS JOINPðud+JOINÜKñâü,FROMU�Gû·?g#%q+I
êSùïãXaµbK1
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â\¸x.d¢+JOINVï}êãXaµbKIÁûÀXYéAIvorySQLí´âäãL¬aJOINy*þúa
aµbKãXêää1Ø^IIJ+îHí´K>Kü#Ýî+r

SELECT * FROM a, b, c WHERE a.id = b.id AND b.ref = c.id;

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);

Á^_ÇÉR¥âäã´1JOIN+bKI{kí¶H,íîH+#A£í%H­Kâäü+ç®)1
IHî_ä(ÞaîHÄ+aµvú#øï§s+IÁä(.A;x+ÄIXOó#eO<=w1

AáÜâäã´1sàJOIN+aµbKI ÇÉXYá]Tç¿.join_collapse_limit-¡ª
1(#ùXOåK5h´¦)1

áïíªw~¤|)ç®ê}êãXaµbKIêªXYK%H¹ìFROM�ÄJ\]JOINõú¨1Ø^I
lär

SELECT * FROM a CROSS JOIN b, c, d, e WHERE ...;

^_-¡join_collapse_limit = 1I{kIóá0âäãùá A aµR BI
ÀLþaµR#ù+ÄüIÁVïãXù+OQ1KIHØyUIXO+aµbK+.AÙ)w 5 q1

GàIãÊzãXâäã+|)#%Ha]+ú%Iï!#äÙ)âäç®+#ä¨áâäã&ò¼+í´
±ä1 ^_âäãGàb»OQw%Hf.+aµbKIáXYìíJOINñzá0ùOQ%H{¼+bK Ñ
�-áÜs%H{¼+bK1ÇÉ9:ðT ê1

%HÌnØz+ÎÏâäç®+yz#áyí´}~RùÉ+õí´U1Ø^Ilär

SELECT *

FROM x, y,

Ê   (SELECT * FROM a, b, c WHERE something) AS ss
WHERE somethingelse;

IãóòXOK\]ÑBaµ+£¤çGº�â£¤+SELECTâëL1ü·R¨]£¤+2ÊIòRÇüh
ÌnØÙ+í´1 ìnIâäãí@0áyí´}~Rõí´JIòRr

SELECT * FROM x, y, a, b, c WHERE something AND somethingelse;

Iqìní&ò%H£²¸+yí´{¼7+±äÛØ^Iouter +WHERE5EXOùá X aµR A
üIIqóí*w A U+¨xTI
êS´Zw§òyí´+êô>KûGÜ1Á#æçIÇÉÜQwâä+ç®�
KIJIÇÉ]|ÂaµyzÉ@wäH²¸+îÂaµyz1Iq+x8#L¸+IêªXO+±ä.+
#Gàé.Ü#+1
^_a¼ífrom_collapse_limitHFROM@Líá²õí´IâäãL@0ìímîFÃyí´ê´Z9KL
¸+aµ|)yzU1áXYìítCPtçIH]Tç¿.Kâäç®,±ä+áRõ®TòÎo1

from_collapse_limit,join_collapse_limit+O¤ØÙIêªùÉT+½##æ%Eèr%HÖÜâäãcç
Láyí´ÒÎ>óÓI¡Ô%HÖÜcçásàaµÎ>ó1ìnIáAkájoin_collapse_limit-¡ò,
from_collapse_limit%qÛIqsàaµ,yí´+TªdÙÜI Akájoin_collapse_limit-¡ª
1Û^_á½]sàaµÖÜaµbKÜ1
Á#áXYáùÉ-¡òïæ+åIIqáóXY½éé2t¾âäç®,]Tç®õ®+Îo1
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CD%H./0

í%eCD./0çXOßAü·¸R+./1m¾ÑB%7^c¨IH'"ÑXOCî+de1

Ç]¾VFñ

K\]xHINSERTçI?õ¾VFñVWÞKÑLT%eFñÛK¹ì SQL
UII·0ÕK23*GBEGINVWKüXç*GCOMMIT1ù7Üù20XOæÕáóTwI7IKIã
óò5áßAÄèKáßATI7çâ0Ä �áTwÜ1^_á&¨Ö%Hü·w1²¸2FñIIvorySQ
LAªÖ%H1ÜQ+TTñxïú1K%HèXUT¬aü·+%HhÔ¼'#r^_%HT+ü·ìÉ
ë¬aõ;ü·+Twí1»àIIqáïí19Kô:6·+./U1

\]COPY

\]COPYK%5OPU56¬aò6Ivï#%g�INSERTOP1 COPYOP#ª56¸RTvÌóí+�
ùÐINSERT{kçÚIÁ#K¸R./56çá²+µ¶Å{)1
êªCOPY#ø5OPIêS\]IãÊzCDÄçð¢?õ¾VFñ1

^_áïO\]COPYI{k\]PREPAREêDd%HÉCINSERTñ*Åa¬�öIÀLî/ßA\]EXEC
UTExe1Iqó´ZwÆv:ó,âäINSERT+µ¶1ïæµëYïæ+ÊàFÆâNOI
X¿ÀµëhiU+ÒÉCñ*Ó1

: ·IK6·¸RTçI\]COPY½#¬#£\]INSERT5I
â\\]wPREPAREVWáxHü·1òS2ë·%Hø%èX1

æq+èXUICOPY£{g+CREATE TABLEPTRUNCATEOP{51 KIãóò5IïßA.
WALIêªK%H²³+óò5IÑB|6·./+hEï!ôqwL1Ý*1ïíIÞaþwal_level-¡
ªminimalÛSç¬a+OPí¢. WALÜçÍíÔ]Iãlä1

Ý*)¨

^_áMK6·%H|Dd+ÄIÑ5+Êz#DdâÄI]COPYSR6·âÄ+./IÀLDdÄßA+
bc)¨1Kg#K./+ÄüDd)¨A£KÖ%T16·çÜR2{|ù{51

^_áMKäºaÄÜQ¸R+./I[*)¨Ø6·ÄÀLÆ|Dd)¨XO#Ñ¼+ÊË1
þÀIK())¨+q®I#ù./0]ù+./0MOLí5æ1
ÇÉK[*$%)¨õ;+ßAý½läÄdIêª$%ãXFÆ+²³ëíK())¨+ççíßì1

Ý*Ô®ãX

,)¨%qIÒòS2ÓëíÔ®ãX£%TTëíîu{C1
êSIù[*Ô®ãXØ6·./ÀLÆdãXíña]1
æqI6·./,ãX(ìq®²³ëí+ßìõ®Å#KÎo1

{ÆA+#IþáKgaÔ®ãX+óò5ÒÄU6·./çI
ÖH|TßA%HKWXã+ä'"©*ãèEÛêª#%H©*ã+©*íëíT+Ô®ãXÜ�Ä+5
A16·.û@Tíá²©*ãèEV�/GX]¦#I
ÉòïOµ¶+ñ§PN¼Å#OP+>ÊìÉ1êSK6·¸R./çIXOßAÛvïúú#qÞÜ[
*VÆ|Ô]Ô®1^_½çÝ*ãXïXµ¶I{$%+#ï+zXO#ó#L6·õú:Èò{¹+è
X1

ÜQ maintenance_work_mem

K6·¸R./çI½çÜ¸maintenance_work_mem8¡QRXYpðMO1IH¿.ÅXY�öQ6C
REATE INDEXOP,ALTER TABLE ADD FOREIGN KEYOP1
ùïíäCOPYmÐ!ñ¸ú]I¬YIHdeÞaKá\]ü>+%HPäHú%çÍa]1

ÜQmax_wal_size

½çÜ¸max_wal_size8¡QRÅXY¨¸R./6·{51
I#êªÒIvorySQLU6·¸R+./Lá²ëíö+*&£ÎnÛÃcheckpoint_timeout8¡QRéèÜ
{ÇÒ1ð¦cç*&%HëíöçI¬aë=wí¢1A.R©<ü1
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ìíKSR./6·ç½çÜQmax_wal_sizeI¬ß+ëíö.AXY1~Ù1

Ç]WALêi,SvÜ

þ\] WAL
êiPSvÜÒ%Hè5U6·¸R./çIK6·üXLôT%e|+'~CÖ£'"¸R+ÜR WAL
./{51ªwìî6·çò6ÜR
WALIìíLwal_level-¡ªminimalØLarchive_mode-¡ªoffYàLmax_wal_senders-¡ªBêÇ]
êi,SvÜ1 ÁßA ·+#IupI7-¡ßAÆUWX1

*w´ZêiãP WAL *¿N'" WAL
./+ç®õÔIIqTL Ôü\ù7OP{5Iêª^_wal_level#minimalVWþ;yèXÛP+Ä
èXÜDdP,éwùÉ{p+ÄP)¨IëùÉîmï3. WAL1ÛìíKÑLôT%Hfsyncvï#.
WALIùÉOY{¹2@êÇ©ÇÈèêÜ1

èL]TANALYZE

ï!°kççásï2pQwÄU+./:9LIÇÉwáô9:]TANALYZE1IÑ×ÒÄUSR6·¸
R./1]TANALYZEÛPNVACUUM ANALYZEÜÇ©âäãaÄ+Ñ|Ö±¢£1
^_ÐaÖ±./PNÖ±./íçI{kâäãKí´âäçXOTGñx?ÉèIá²Kb·Äü+M
Oç51ßA ·+#I^_U]w autovacuum µéð?IùXOí¾V]TANALYZE1

?(pg_dump+%7 ò

pg_dump&ò+©$ñm¾VÔ]ü>+X¯HÛÁï#êôÜú%1
AÑXO526·pg_dump©$IáßAéïT%7hÔ+èóÛ: ·II7AöÇ](öv%H©$I
vï#Ddù+çç1æq+AöÅÇ](\]psql6·%Hhm©$P]pg_restore4%Hpg_dumpêi
hE6·Ü1

'(çèS2pg_dump´VCOPY2%9ÒÂNqIGrHíZJKê34óFL2
ÂNärìk,èê342¿¼.ñQRê¡H_êòNÉççèS2Gk*GåçH;òÿ¾{
Z_¬eflZHÔ

¥ ªmaintenance_work_mem,max_wal_size-¡Çþ+Ûâ£Mnå¸+Üå1

¥ ^_\] WAL
êiPSvÜIK©$çläÇ]ùÉ1K6·©$õ;IXìíLarchive_mode-¡ªoffØLwal_le
vel-¡ªminimalYàLmax_wal_senders-¡ªBÛK6·dump;Üê ºÇ]1
õLILùÉ-»MÄ+åVôT%e|+'~CÖ1

¥ ó]pg_dump,pg_restore+VT©$,öváàðT êVW(GA\]+Ñ%V*bX.R1ìí
\]-jO@+VT©$,övÔâOªáqê£LTáàCòx+MO1

¥ lä#`ÔâK%Hø%èXUöv~H©$1AIqTIL-1PÑ single-
transactionOPTO@¾ô³psqlPpg_restore1
þ\]IãáàçIâ\#%Hñ¹+²³Åí»à~HövIXOíßàg}'"wñxH¹ç+ï
ú1î/./®+Ø?MI XOéVÄ"{¼1^_á\]%Hø%èXVW?õw WAL
êiICOPYOPL]TòÑ51

¥ ^_K./0WXãüaxH CPU X]IXYlä\]pg_restore+Ñ
jobsO@1I&¨VT./6·,)¨Dd1

¥ õL]TANALYZE1

%HÞ<à./+©$ûL\]COPYIÁ#ùïí[*PÆd)¨IVWùìnïí©ûÔ®1
êSþ6·%HÞa./+©$çI^_áÝÞ\]{7úûIáßAµÿ[*VÆd)¨,Ô®1K6·
./çÜQmax_wal_sizeûÀa]IÁ#ïA¢ÜQmaintenance_work_mem�ï^jKYLéïÆd)
¨,Ô®çág}TwI71VWïAàòK}òLôTANALYZE1

Ì®Ã-¡

®ÃM#./0+%HÇ©gFñèX+ò6+ÁMÛâ\#*&WXãÇÈPé÷Ü1
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ÀvI®ÃMíksÜQ./0+µ¶IêS^_á+ÖöïßAIHÇ©IIvorySQLXY18¡ò]T{
51KIãóò5IáXYt~5�8¡êFCMO1*w5>�G+IK./0DEÇÈ+óò5ÅOÇ
©®ÃM1þI7-¡1\]çIÞaìÀ+õúgÖmîí­&./ßìP78+­®1

¥ L./0úö+./A6ëK%H¦#­®+hEgÖüÛâRAM©<Ü1Ií*w¬a+./0©<I/
O,ÁL./#$ÓÜRX]+¦#RÛXOañ§<Ü1

¥ ?õfsync� ïßAL./A·©<1

¥ ?õsynchronous_commit�XOïßAKÖeFñçáÜáWAL.·©<1Iã-¡XOíK./0Ç
ÈçqêèXßì+­®ÛÁ#Ða./ì8Ü1

¥ ?õfull_page_writes� ïßAú@ô:=>.·1

¥ ÜQmax_wal_size,checkpoint_timeout� Iíæçëíö+ÇuIÁíÜQ/pg_wal+#$A(1

¥ DdïTp[+Äê´ZWAL.·IïíIí¨ÄKÇÈçïèê1

.5. ÜÝém

ÜÝn}

./0ÜÝ#éL./4%H./0©ÝR¡%H./0+í?Iä2+./0XO#PostgreSQL,
IvorySQL, MySQL, Oracle, SQL
ServerÝ1ÜÝí?#%HÆa@AM+vñí?IßAä./0+¶"Yàz¾+ÁMw^é!1^_Ô
]g}ôõR&­ö÷V'(Mn]T¥'IªwÇ®!XïUé]TIVWï*&./ßìI./0ÜÝ
LßðTÎn+Ô]ÜÝ1

ÜÝL./0,gÖÔ¨cY5A(r

¥ ÜÝL+./0gÖÔ}êÄ6¶./0gÖ+./1´ZÜÝí?U./ßìá²|+./0gÖ.
/ï}~1

¥ ÜÝL+./0gÖÔ}êÇ8¶a./0+NO1´ZÜÝLê./d¢PñzØé.+ï­®IW
ðÉ@ÊËIá²~H!XgÖ+ðz]TP¥²1

¥ ÜÝL+./0ÔÇ8~H!XgÖ+ü53IÐèXý+ÇZ~H!XgÖ+]T1

¥ ÜÝL+./0zÊ>AcMOïOW(¶./0Iª~H!XgÖFÆMOÇ©1

ÜÝïÆOra2Pg

Ora2Pg #%HZ[+ïÆI](L Oracle ./0ÜÝR IvorySQL ,-+áà1ùaµ`+ Oracle
./0I¾VðçVFTù+üÍP./IÀL&òXY56R IvorySQL ./0+ SQL ñm1Ora2Pg
XY4jÒï? Oracle ./0R¸¢ÿ!./0ÜÝIPN|ø2L%7 Oracle ./vÜR IvorySQL
./0U1ùÌn-ã\]IVWïßAbc Oracle
./0ÜrIvïßAFÆaµROracle./0¬ß+¿.1

Ora2Pg Ã%H Perl ñmÛora2pgÜYà%H Perl á1Û
Ora2Pg.pmÜ"òI$%ßAT+èóó#upù+8¡hE ora2pg.confI-¡aµ Oracle ./0+ DSN
,%HXO+ SCHEMA
¤¥1}òõLIÞßA-¡áG+d¢rTABLEÛÑ×ãX,)¨ÜØVIEWØMVIEWØTABLESPACEØSE
QUENCEØINDEXESØTRIGGERØGRANTØFUNCTIONØPROCEDUREØPACKAGEØPARTITIONØTYPEØINSE
RT P COPYØFDWØQUERYØKETTLE Yà SYNONYM1

b»óò5IOra2Pg áG%H SQL hEIXYìí IvorySQL Üù2ïÆ psql
ôTáG+SQLhE1þðT./ÜÝçIXYK8¡hEU-¡%HA¯./0+
DSNIëµL./4Oracleá·R IvorySQL ./0U1

ä" ora2pg#`­®

view #

trigger #Iù7óò5ßAéïupñm

sequence #
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function #

procedure #Iù7óò5ßAéïupñm

type #Iù7óò5ßAéïupñm

materialized view #Iù7óò5ßAéïupñm

ÜÝOracle./0ÅIvorySQL

ö÷BC

linuxö÷ Oraclelm IvorySQLlm

Centos Stream 9 19.0.0.0 4.2

*+ö÷è5

è5Perl

[ 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.

è5DBIá1

DBIIDatabase Independent InterfaceI# Perl ñúaµ./0+µë

562% 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
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è5DBD-Oracle

562%rhttps://sourceforge.net/projects/ora2pg/

-¡ö÷QR; Q6ö÷QR;êªí¢èâORACLE_HOMEö÷QR;mØKivorysql]ù58¡ö÷QR

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

è5Ora2pg

562%rhttps://sourceforge.net/projects/ora2pg/

# tar -xjf ora2pg-24.0.tar.bz2

# cd ora2pg-24.0

# perl Makefile.PL
# make && make install

b»è5K/usr/local/bin/A65

ëíDEö÷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
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Perl         --  5.16.3
õÇ23Éh

export PERL5LIB=<your_install_dir> #export PERL5LIB=/usr/local/bin/

=== O½¢ÕªA

áPoracle&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;/

ÉÑO½z|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.

ora2pgáGÄüÍ

8¡ora2pg.conf:

b»óò5IOra2Pgíí(/etc/ora2pg/ora2pg.conf8¡hEI^_hE#KI`ÞßôTr/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
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ORACLE_DSN      dbi:Oracle:host=localhost;sid=ORCLCDB;port=1521

ORACLE_USER     system

ORACLE_PWD      oracle

SCHEMA          SH

EXPORT_SCHEMA  1         # ®V.GT±PostgreSQL34ó·

DISABLE_UNLOGGED  1       #no®NOLOGGINGéPõBUNLOGGED

SKIP  fkeys ukeys checks      #Oæ¡H ëG êmÉTU
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. ÞOæçôT%ãd¢+áGIêSTYPEéPí¢#$%+1^_`axHI
ëÞíKhEU(RÑL%H1ÁÇ/0óXYæçáGxHd¢+1

2. : ·I`XYìíÒTYPEéPFÆY.):ó+áGd¢�Äê>µxHá
GIÁKIãóò5I`ïOLCOPYPINSERTÇ#ïáGd¢%!\]1

3. ù7áGd¢ïOPïÔâëµQ6R IvorySQL
./0UIûÀßAñ)+éV3K1GRANTITABLESPACEITRIGGERIFUN
CTIONIPROCEDUREITYPEIQUERY,PACKAGEáGd¢ó#IãóòIÁ8
#^_`aPLSQL@8POracleÁèSQL1

4. ä(TABLESPACEI`í¢ÄÇgÖü#KhEÂ`Iä(SYNONYMI`XY
ÄÇä"+¬aN,áàäÔ(|+PostgreSQL./0-±1

5. deáGÄüÍçI%Hd¢%Hd¢+õúI´Z#ù²³ØòÎÏ1

/0aµ

-¡Oracle./0DSNLI`XYôTora2pgYí\ù#`aîr

#  ora2pg -t SHOW_VERSION -c ora2pg.conf

Oracle Database 19c Enterprise Edition Release 19.0.0.0.0

ÜÝòm¸å

åç4OracleRPostgreSQL+ÜÝí?+òmVï-ã1ªwSòäSÜÝòm+f¼¸åIOra2PgLëí
¬a./0ä"I¬aé.,#$í?IYë/#`ûa%7ä",PL / SQL@8ðzÃOra2Pg¾V©§1

Ora2PgÆa¦-:óáàIâáàëíOracle./0Y&òa?Oracle./0ÑB+¦-,ðzáG+¦-
+hmQR1

# 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

206



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

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
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PostgreSQL and will not be exported.  56 RANGE partitions..

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

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

áGSHÄÍ

#  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.
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[========================>] 0/0 sequences (100.0%) end of output.

[========================>] 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....

áGSH]ù./

8¡ora2pg.conf +TYPE ªCOPY P 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
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DISABLE_UNLOGGED  1

SKIP  fkeys ukeys checks

TYPE           COPY

NLS_LANG    AMERICAN_AMERICA.UTF8

OUTPUT     sh_data.sql

áG./

# 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).
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[========================>] 1826/1826 rows (100.0%) Table TIMES (1826 recs/sec)

[========================>] 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...

í\áG+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

Yæq+Êz:8áGHRISCOTT]ù./1

KIvorySQLö÷UDdorcl0

DdORCL ./0

# su - ivorysql

Last login: Tue Jul  2 20:04:30 CST 2019 on pts/3

$ createdb orcl

$ psql

psql (17.6)

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=#

.ñSH,HR,SCOTT V.Ô

$ psql orcl

psql (17.6)

Type "help" for help.

orcl=#

orcl=# create user sh with password 'sh';

CREATE ROLE

ÜÝ4ù

á·ÄüÍ

Ã(aÀó£¤IKTABLE_sh.sql
JÑBwÀó£¤+)¨IíDdìÉ1ßùDdÄIKDdÀó£¤IÑLDd)¨1

TíÀó£¤)¨IL>ø²Ddr

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
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COMMENT

COMMENT

COMMENT

COMMENT

COMMENT

ALTER TABLE

ALTER TABLE

ALTER TABLE
ÉÉÉÉÉÉÉÉÉÉÉÉ

³ä"ìG

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;

á·Àó£¤üÍ

Àó£¤ßAØ?í´GÓ,¬Yá·GÓ, ·IJAªü]ù

$  psql orcl sh -f  MVIEW_sh.sql

SELECT 0

SELECT 0

CREATE INDEX

CREATE INDEX

CREATE INDEX
CREATE INDEX

á·£¤

$  psql orcl  -f  VIEW_sh.sql

SET

SET

SET
CREATE VIEW

á·:<Ä

$  psql orcl  -f  PARTITION_sh.sql

SET

SET

SET
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CREATE TABLE

CREATE TABLE

CREATE TABLE

CREATE TABLE

CREATE TABLE

CREATE TABLE
ÉÉÉÉÉÉÉÉÉÉ

á·./

$  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

./ê©

70,A¯2JTôÖä"ä£r

SYS@PROD1>select count(*) from sh.products;

Ê COUNT(*)

----------

Ê       72

orcl=#  select count(*) from sh.products;

Êcount

-------
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Ê   72

(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)

&òÜÝáÜ

\]çIäHO@Ñ project_base,Ñ
init_projectÒOra2PgÄkïí¢Dd%H@AáÜI#UÑBïúNI8¡hE,4Oracle./0áG¬a
ä"+ñm1 &òì]8¡hE1
1.Ddñmexport_schema.shY¾VôT¬aáG12.Ddñmimport_all.shY¾VôT¬aá·1Ør

mkdir -p  /ora2pg/migration

# ora2pg --project_base /ora2pg/migration/ --init_project test_project
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Creating project test_project.

/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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IvorySQL&'
.1. PostGIS

n}

IvorySQL¶&100%,-PostgreSQL,êSIPostGISXY}µÇ8IvorySQL1

è5

î/2*ö÷I]ùX4 PostGISè5  =>OQÇc¾f+ÊàðTè5PostGISè51

78è5

*PostGIS;<FÆ+è5ÊàYÔIIvorySQL;<ÅFÆw78è5ÊàI78è5ö÷ª CentOS Stream
9(x86_64)1

" :ÄÇö÷Ugè5w IvorySQL3.0àYülm

¥ è5*+

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

¥ è5SQLITE

$ 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

¥ è5PROJ

$ 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

¥ è5 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

¥ è5 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

¥ è5 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

¥ è5 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

¥ è5 PostGIS

$ wget https://download.osgeo.org/postgis/source/postgis-3.4.0.tar.gz

$ tar -xvf postgis-3.4.0.tar.gz

219



$ 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

! ^GºPGXSQ², :î/ö÷UIvorySQLè5Â`, upÑ with-pgconfig+¿.å1

DdExtensionVÄ»PostGISlm

psql aµR./0IôT^5OPr

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:¿À PostGIS3.4DÊhi

.2. pgvector

n}

ÒR./0#&òàEïÚO(GenAI)+?®"òô:1pgvectorúªPostgreSQL+ÆA-.IïúOÅ­®
C?16000èé+ÒR±çI+FÆwá¸+ÒRõú,)¨NOI\òPostgreSQLOÅëµ©óªCî+
ÒR./01Ã(IvorySQL'(PostgreSQL)*II\òùÆCwÇpgvector-.ðñúò+O³I4vª
]ùFÆw{Ö×+./'",:óO@1KOracle,-áà5Ipgvector-.æqX]IIªOracle]ù
\]ÒR./0FÆwì¸+öïI\#OÅ7`2ÜÝ,!"./I º{Cî+!Xõú1

¶"às

IVFFLAT,HNSW#PGVector+äH)¨çz

IVFFLAT

IVFFLAT+ïú¶"#LØÙ+ÒRòdª<iIVd¸%H-J)¨ILÖH<iGHR#ÒR1I\òí
´XYúUK./+%HyúüI4v º56|)1ìít~�Ä,¤ø¿.Iivfflat
XYÎo./ú+6é,BÄMI\ PostgreSQL
aO³ävñ./ðT56+ñâØÙM|)1ìí|ø+í´IÔ]?KXYK.û@HCèÒRU(R
Çí´ÒRÑz+&B1ä(¾Àñú'"Ø¢£ë)ÝIivfflat #%H£c¼+ÈÉÊË Kd¸ ivfflat
)¨çIáßAÉè)¨UÑBx)H list1ÖH list @Ä%H "UÅ"�I7UÅìí k-means
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çz±çvê1%ïÄèw¬aUÅIivfflat
óíÄèÖHÒRÑýz±HUÅIVL#PQR)¨U1þßAí´ÒR./çIáXYÉèAëíx)
HUÅIIÃ ivfflat.probes ¿.Éè1Ió# ANN
MO/C»u+ü_rÅy+UÅcxIü_óc%ÄIÁI#Y«¬MOª@ê+1

HNSW

HNSW (Hierarchical Navigating Small World)
#%ã'(¤+)¨çzIùÃxË+&z¤"òIêS¥ª:Ë+ NSW
Êz1ùíª%D¤GâëdòxËáY¤IV¨cüË+¤cEFIüö®+¯°cú�c5Ë+¤cG
èIüö®+¯°cz1HNSW
çz#%ã}Ü+«®§ç®+çzIù+|)áR,|)6éw£cCIÁ#ù+¦#2üÅ£c¸Iê
ªïúßAL¬a+ÒRw#$K¦#U1+ßAèé%H¤+üÍIÅæqßA#$1

è5

! ö÷Ug}è5wIvorySQL4.6àYülmIè5Â`ª/usr/local/ivorysql/ivorysql-4

78è5

¥ -¡PG_CONFIGö÷QR

export PG_CONFIG=/usr/local/ivorysql/ivorysql-4/bin/pg_config

¥ ´Tpg_vector78

git clone --branch v0.8.0 https://github.com/pgvector/pgvector.git

¥ è5 pgvector

cd pgvector

sudo --preserve-env=PG_CONFIG make
sudo --preserve-env=PG_CONFIG make install

¥ Ddpgvector-.

[ivorysql@localhost ivorysql-4]$ psql

psql (17.6)

Type "help" for help.

ivorysql=# create extension vector;
CREATE EXTENSION

ÅSIpgvector-.è5g}ò1 {x]ØI:¿l pgvectorhi

Oracle,-M

KIvorySQL Oracle,-áà5Ipgvector-.æqXYMÄ]T
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! de]ù\]15212ëðT/0I psql -p 1521

./d¢

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

0¤1

ivorysql=# declare

i vector(3) := '[1,2,3]';

begin

raise notice '%', i;

end;

ivorysql-# /

NOTICE:  [1,2,3]
DO

#$í?ÛPROCEDUREÜ

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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é.ÛFUNCTIONÜ

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)

.3. PGroonga

n}

PostgreSQL ¦¡wêh|)NOIÁK'" ¸âá./ Ø vñí´ Yà ÌàññúÛÁ8#UpHÝ CJK
ñúÜ  çI#NO,MOXOðz¦§CMOÔ]+ß(1

PGroonga Ô]v&Iù#%H PostgreSQL +-.üEIL Groonga I&CMO+êNOêh|)¨IÇ
PostgreSQL ./03éJc1Groonga
mÐ#%HÌK+27|)¨IIY#ì²+6é,Öè+NOï¥IÕ#L#'"xñúhm1PGroonga
+\Oó#L Groonga +á¸O³ðñ2q· PostgreSQL +_ïIª]ùFÆú¼¶&êh|)+éê1

è5

î/2*ö÷I]ùX4 PGroongaè5  =>OQÇc¾f+ÊàðTPGroongaè51

78è5

*PGroonga;<FÆ+è5ÊàYÔIIvorySQL;<ÅFÆw78è5ÊàI78è5ö÷ª Ubuntu
24.04(x86_64)1

! ö÷Ug}è5wIvorySQL4.6àYülmIè5Â`ª/usr/local/ivorysql/ivorysql-4

è5 groonga

¥ è5*+ kytea

git clone https://github.com/neubig/kytea.git

autoreconf -i

./configure

make
sudo make install
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¥ è5*+ libzmq

½https://github.com/zeromq/libzmq/releases/tag/v4.3.5 Sêzeromq-4.3.5.tar.gz

tar xvf zeromq-4.3.5.tar.gz

cd zeromq-4.3.5/

./configure

make
sudo make install

¥ 56 groongaÑIè5éè*+

wget https://packages.groonga.org/source/groonga/groonga-latest.tar.gz

tar xvf groonga-15.1.5.tar.gz

cd groonga-15.1.5

#�ÄÉrëííèìî2ghaptêdnf#!{ªî
./ setup.sh

¥ 34è5

# -S *+groongaOÜâã, -B

*+buildâã2ÉrâãHrOÜâãb¡ZGrwV¿buildZâã
cmake -S /home/ivorysql/groonga-15.1.5 -B /home/ivorysql/groonga_build

--preset=release-maximum

cmake --build /home/ivorysql/groonga_build

sudo cmake --install /home/ivorysql/groonga_build

# áPÿÁï³ó0E
sudo ldconfig

¥ ê© groongaè5òN

$ groonga --version
Groonga 15.1.5 [Linux,x86_64,utf8,match-escalation-threshold=0,nfkc,mecab,message-
pack,mruby,onigmo,zlib,lz4,zstandard,epoll,apache-
arrow,xxhash,blosc,bfloat16,h3,simdjson,llama.cpp]

è5 pgroonga

wget https://packages.groonga.org/source/pgroonga/pgroonga-4.0.1.tar.gz

tar xvf pgroonga-4.0.1.tar.gz
cd pgroonga-4.0.1

34PGroongaIaHO@rHAVE_MSGPACK=1Iù#](­®WALI\]IHO@ßAè5msgpack-c
1.4.1PN{Clm1K'(Debian+ÎÏ\]libmsgpack-devÑIKCentOS 7ü]msgpack-devel
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#íèìî
sudo apt install libmsgpack-dev

]Tmake;ÄÇpg_configOP+Â`KPATHö÷QRJ

make HAVE_MSGPACK=1
make install

DdExtensionVÄ»PGroongalm

psql aµR./0IôT^5OPr

ivorysql=# CREATE extension pgroonga;

CREATE EXTENSION

ivorysql=# SELECT * FROM pg_available_extensions WHERE name = 'pgroonga';

Ê name   | default_version | installed_version |                          comment
---------+-----------------+-------------------+

-------------------------------------------------------------------------------
Êpgroonga| 4.0.1           | 4.0.1             | Super fast and all languages

supported full text search index based on Groonga
(1 row)

\]

?(PGroonga+\]I:¿À PGroongaDÊhi

.4. pgddl (DDL Extractor)

n}

pgddl #%Hôª PostgreSQL ./0-±+ SQL
é.-.IùOÅëµ4./0gÖA6U&òÄåØ¬àó+ SQL DDL (./èâñú) ñmIØ^
CREATE TABLE P ALTER FUNCTION1ùÈÉw PostgreSQL ¶&(MdÙ SHOW CREATE TABLE
OP+yzI¨]ùðßNöÔôïÆÛ^ pg_dumpÜâXKá SQL ö÷U7`STä"+Ddñ*1

â-.ìí%"|ø+ SQL é.FÆw%'}~+ÈÉÊËI#ÌÍÑ×rúß\] SQL
í´âXõúØ­®ìí WHERE y*çÚOOä"ØVOÚO'"ä"õ®+*+?gI&òÑB Drop ,
Create Eµ+}~ñm1I\òùÁ8Ç](./0Q{!"ØÃÄñm3.,üÍO±ÝÈÉ1

ßA ·+#Iddlx ûK*.UIXOn¥12¬a PostgreSQL
ä"d¢,CÄO@1&ò+ñmde3�KÌ&­ö÷UùTëí,/0IYÄÇ#MÄMÇèêM1

è5

! ö÷Ug}è5wIvorySQL4.6àYülmIè5Â`ª/usr/local/ivorysql/ivorysql-4
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78è5

4https://github.com/lacanoid/pgddl/releases/tag/0.20 56pgddl-0.20.tar.gzIÈ}~1

cd pgddl-0.20
# õÇPG_CONFIG23ÉhÓBpg_configäå2egÔ/usr/local/ivorysql/ivorysql-

4/bin/pg_config

make PG_CONFIG=/path/to/pg_config
make PG_CONFIG=/path/to/pg_config install

DdExtensionVÄ»ddlxlm

psql aµR./0IôT^5OPr

ivorysql=# CREATE extension ddlx;

CREATE EXTENSION

ivorysql=# SELECT * FROM pg_available_extensions WHERE name = 'ddlx';

Êname | default_version | installed_version |         comment

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

Êddlx | 0.20            | 0.20              | DDL eXtractor functions
(1 row)

\]

?(pgddl+\]I:¿À ddlxDÊhi

.5. pgRouting

n}

pgRouting #%H'( PostgreSQL/PostGIS
./0Íd+272"«®ÂÃ-.01ùª./0EFwá¸+Ñ=:óNOI\#OÅ'"vñ+Â`
âäÇ¤¦±çyzIØ^±çäöõ®+Ñ¤Â`ØôTPT9üFÛTSPÜ:óP±çWX<°±Ý1
ùLÂÃçzëµê·R./0UI4v´ZwKÔ]ËðTvñ+./¾ûÇ±ç1

â-.+ÂÅÌÍK(OÅï] PostgreSQL á¸+./!"O³, PostGIS
Öè+«®é.IëµK./0¦ôä«®Ñ=./ôTCî±ç1Iïú|ówÔ]?K+2*S?I+
ìíÙ)./ÝV¸åFÃw¸âáÑ=:ó+MO1

pgRouting
Ö×Ô](ÀS8¿ØñìáYØÑ=:óØÜáâäàÆÔ>!"ÝxHøi1#27ÁMQ¨wêB2
*N®¦+=>Ç}3I\#òª«®./0øiðTÂ`:ó,Ñ=(È+dOïÆõ%1

è5

! ö÷Ug}è5wIvorySQL4.6àYülmIè5Â`ª/usr/local/ivorysql/ivorysql-4

78è5

¥ è5*+
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äperla*+Iperl%æK5IvorySQLçg}5üwIIJï]þ51 CMakelmA( >= 3.12, Boostlm >=
1.56

#íèìî
sudo apt install cmake libboost-all-dev

¥ 34è5

wget https://github.com/pgRouting/pgrouting/releases/download/v3.5.1/pgrouting-

3.5.1.tar.gz

tar xvf pgrouting-3.5.1.tar.gz

cd pgrouting-3.5.1

mkdir build

cd build
cmake .. -DPOSTGRESQL_PG_CONFIG=/path/to/pg_config  # eg:

/usr/local/ivorysql/ivorysql-4/bin/pg_config

make
sudo make install

DdExtensionVÄ»ddlxlm

psql aµR./0IôT^5OPr

ivorysql=# CREATE extension pgrouting;

CREATE EXTENSION

ivorysql=# SELECT * FROM pg_available_extensions WHERE name = 'pgrouting';

Ê  name    | default_version | installed_version |       comment

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

Êpgrouting | 3.5.1           |                   | pgRouting Extension
(1 row)

\]

?(pgRouting+\]I:¿À pgRoutingDÊhi
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IvorySQLÌÍ-±
í´'"

..1. /parser

/parser,ÌÕA:ªäô:IÑ×SQL2,WXã23?ñú1

SQL2fzñz:°

'mTz#|Ü%',-Oracle­¬+ñz,fzIK2UOracle,-+óò5IROracle­¬+ñz:ó
I&òØÔ+ñzN1

ÆéÊzr
Ksrc/backend/5>I|d%Horacle_parserA6ILsrc/backend/parser/5+scan.l,gram.yvÜRâA
65Ip¤òora_gram.y,ora_scan.lIPQ
Oracle­¬+ñz,Sz:ó@8IæçvÜkeywords.cRâA65I]ê#ë¾f+?®91âoracle_pa
rserA634ò%HV'0
libparser_oracle.so1þ2UOracle,-+ççI8¡hEivorysql.conf1ê·Rpostgresql.confhE+EÖ
18¡hEivorysql.confU+shared_preload_libraries¿.UPQÒliboracle_parserÓIIqþ./0UV
çOÅ¾V6·liboracle_parserV'01

|Üora_raw_parser é.éøIþlibparser_oracle.soV'01Q6çIâV'0U+ _PG_init() é.L
oracle_raw_parser() é.+2%Eå³ ora_raw_parserI_PG_fini()ëK,-áàt§çµÿÆ¡
ora_raw_parser ª«1

Ö%HL2ð?t]BackendInitialize()é.IìíL2ð?¬aµ+2ë)ê-¡
portíconnmode1^_2ë#Oracle,-2ëIë-¡connmodeªÕoÕI`ë-¡ªÕpÕ1

IõLPostgresMain()t]InitIvorysql()I^_portíconnmode#ÕoÕIët]é.
SetConfigOption("ivorysql.compatible_mode", "oracle", PGC_USERSET, PGC_S_OVERRIDE);
Ã(IH¿.-¡w assign_hookIêSþ SetConfigOption() é.JôTassign_hook()çIØþ(t]
assign_compatible_mode()I4v-¡ sql_raw_parser = ora_raw_parser;

KäSQLñ*ðT:óçIé.pg_parse_query()íraw_parser() ìíé.éø sql_raw_parser t]standard
parser() PN ora_raw_parser()1

5>+¤QAwSQLñ*:óç*&+èó1
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