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IvorySQL9:
.1. ;<23

78º+

¥ =Eº+

M­ä. >íM­ >?M­

CPU 4ª 16ª

Ë§ 4GB 64GB

§) 800MBI@A=B 5GBY¦ISSD^NvMe

ÑC DEÑC FEÑC

¥ DEº+

IvorySQL./0A;êë+áâgùØóÇ Ø(CentOS 8.XôCentOS Stream 9YàUbuntugù1

;<ÖG

Ê ¶·©¸¹º»´VZ¼A%&BCentOS Stream 9_

4yum7ÖGIvorySQL./0

¥ ÖG;ÁH

ÖG;:ÿId%H]ýIVJKLrootMØIÖG.\]NYó]ýÖT1OPYivorysql]ýåÝ1
^cIdsudo]ý

¥ 56ÖG

Id^çÔIvorySQL yum7M­hE/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

£§QGRIÖGIvorySQL4

$ sudo dnf install -y IvorySQL-4.5

Ê ½¾¿ÀÁ234ó®Â¿ÀN/opt/IvorySQL-4.5/ÃÄSZIvorySQL-version(!:IvorySQL-
4.5)ÅÆÇÈ
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ÖTY5ÆÇåivorysql]ýJMr

$ sudo chown -R ivorysql:ivorysql /opt/IvorySQL-4.5

¥ M­78àS

LY5M­29~/.bash_profilehEV\]sourceÆÇóhE\78àSîèr

PATH=/opt/IvorySQL-4.5/bin:$PATH

export PATH

PGDATA=/opt/IvorySQL-4.5/data
export PGDATA

$ source ~/.bash_profile

¥ ./0ö3H

$ initdb -D /opt/IvorySQL-4.5/data

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

¥ TG./0UN

$ pg_ctl -D /opt/IvorySQL-4.5/data -l ivory.log start

LU-Dä.]û;ù./0+./AõI^_ [v4-5-3:::M­78àS]  M­wPGDATAI)óä.XYVW1-
lä.]û;ùpXAõ1{xä.\]DáI:\]pg_ctl --helpÆÇYZ1

ä[¢Û./0TGùNr

$ ps -ef | grep postgres
ivorysql  3214     1  0 20:35 ?        00:00:00 /opt/IvorySQL-4.5/bin/postgres -D

/opt/IvorySQL-4.5/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

dockerDÐ\T

¥ 4Docker Hub¦YZIvorySQL]^

8



$ docker pull ivorysql/ivorysql:4.5-ubi8

¥ \TIvorySQL

$ docker run --name ivorysql -p 5434:5432 -e IVORYSQL_PASSWORD=your_password -d
ivorysql/ivorysql:4.5-ubi8

¥ ä[IvorySQL-$\T#_ùN

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

PORTS                              NAMES
6faa2d0ed705   ivorysql:4.5-ubi8   "docker-entrypoint.sÉ"   50 seconds ago   Up 49
seconds   5866/tcp, 0.0.0.0:5434->5432/tcp   ivorysql

./0`ÿ

psql`ÿ./0r

$ psql -d <database>

psql (17.5)

Type "help" for help.

ivorysql=#

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

LêëBV.éñ¡ivorysql34ó2IJ²³Ù³_

Ê áéË3´VÑÒ2Ó´Vpsql --helpÔÕÖ×_

! Docker\TIvorySQLìIäºPQaªä.I^ psql -d ivorysql -U ivorysql -h 127.0.0.1 -p
5434

FKXY23\]IvorySQLbc¢#Odåèc

ÂºY£{xÖGDÐI:äe ÖG;<

.2. pfgî

gî./ßG
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¹ÁUnixLÌ

KÍÌ¥ Unix
çè¦IIvorySQLüuKÊ`ps`_`+ÆÇ¹zIOhHûUN$¬=XYi¹j1%HklhÝ

$ ps auxww | grep ^postgres

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

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

checkpointer

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

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

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

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

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

õ`ps`+m]DÐn ©+çèoàIÇ#kl+ãïpq x1OHÝÄû¨(%H>r+ Linux
gùú1�KOP+ö%H¬=#òUN$¬=1å¨kl+ÆÇä.#s¨iTGì\]+tu1ÿ5û
+vH¬=#Êò¬=¨GTG+RèLâ+¬=õ^_æ¶w/­gùå TGù0xÉ$IÒù0xÉ
$Ó¬=L üGFy©hÒ¨Gzü*GÓ¬={XYi|]ú1}~+�%H¬=p#%Hûü%HÄ
ý7`ÿ+UN$¬=1�HOô¬=püÅ¨+ÆÇTkl/­åOô²Ð

postgres: user database host activity

KóÄý7`ÿ+îÆqUI]ýô./0YàõÄý7úò@@£ë àIÇ#ßG;l$üKà1ßG
XY#`Ç­`õÉùÑ%HÄý7ÆÇúô Nì(ÊíÇ õK%H`BEGIN`6PùÑÄý7ú^+%HÆÇ
ÞßÑIÝ^`SELECT`1-aI^_UN$¬=­KùÑ%HL¨üÖëa+ÜI
`ùÑU`üiáQR¦çÀàU1K¦>+ÝÄUIÇÉXY>âr¬= 15606 ­KùÑ¬= 15610
}ùLäNVWãaåç%uÜõ¬= 15610
éù#èê+IãåÕaLëßGüÖ1K{v¯+íìUIXOäºä[pg_locksgù®¯ûôùîèê
wîú1

^_M­wcluster_nameI)Éï+Ñê {LüklK`ps`+ñGUr

$ 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:
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background writer
...

^_æ¶w?ówupdate_process_titleItdßG;l$L üi{|I¬=¹zòK|¬=iTG+ìú
/­%ô1 Köuçè¦OhbXYå�HÆÇïVXõ+2úIÇKL¨çè¦ù kk1

Fl

Solarisäºìû+ûü1æéä\]`/usr/ucb/ps`o #`/bin/ps`1
æ-éä\]òH`w`¹XIo #%H1üªIæ¤`postgres`ÆÇ+>öm]é ]%H¡UN
$¬=Fî+¢+`ps`£#kl1^_æÕa¤¥æÌ÷Hº+I�HUN$¬=+`ps`ñGL#¾
3+`postgres`ÆÇT1 command line1

ù0xÉ$

IvorySQL+ ù0xÉ$  #%HêëxÉ._`UN$ßGÀà+Ägù1
A;IOHxÉ$XY¤Ä.À©+Åy0.I0.XYT¦B6.HûTû¬T1¨-§¨�HÄU+©
T.ô�HÄ+zü.¥úGâ+Àà1¨{ù0m]]ýùç´.+ô.YàK�ôm]Uª[+©ì«
1

IvorySQL{êë_`a?gù­K¬­d+
G#ÀàIÝ^s;­KiLëUN$¬=ÖT+ÆÇYàgùU§K®uLë`ÿ1
OHNO#¯Á(xÉ$¬=§K+1

ù0xÉM­

ãåù0xÉ°äÕÖTÜQw%u±²IgùXYiM­åxÉ^ xÉÀà1OÊM­ä.îïI¨É
!fK`postgresql.conf`U/­1

ä.track_activities*³gîs;ib³UN$¬=ÖT+ÆÇ1

ä.track_countsîï#_xÉ?(Ä.À©Åy+ù0Àà1

ä.track_functionsT]¤]ýùç´.\]+§¨1

ä.track_io_timingT]¤6ö2ô.+gî1

!fOuä.i/­K`postgresql.conf`UIOh¨ÉüÙ](ÈaUN$¬=IÇ#XYKèHüÖU\
]SETÆÇé2^?ó¨Éõåwè´µ!]ý¤êüS¶·ëÉ+ßGIãaô¸]ýi*³\]`SET`
ûKàOuä.ú1

ù0xÉ$!"¹ìhELxÉR+Ààº»°LëIvorySQL¬=1OuhEi§)KÑêÊstats_temp_di
rectoryä.;ù+AõUIÚÛ#`pg_stat_tmp`1åw£R{3+MOI`stats_temp_directory`XYi
;¼%H'( RAM +hEgùûìí½ü I/O
ä+1sUN$i¬¾Ã?óìI%Ûù0./+¿ÀÁÂi§)K`pg_stat`ÄAõUIOhKUN$6T
Rù0ÀàOi£ë1sKUN$TGìÖTÃvìõÝ^ÁÉ?óôUN$ÄÅYàì«¥Ãv¦RúI
Èaù00.$üi6­1

ä[ù0Àà

Ä 1 U�Gw%uÆùç®¯ XY]ûklgù+s;£#1 Ä 2 U�Gwü%u®¯XY
klù0xÉ+°_1æ{XY\]ÇÈù0´.ûdÁ¨ùç+®¯1

K\]ù0ÀàgîxÉR+./ìIæé wóOuÀàVÉ#@ì{|+1�H¯Á+UN$¬=ãK
¬9Ç­£#¦;Ê¼xÉ$º»|+ù00.yãa­K¬T+äÕ^äNV ËÌklGû+©.1©
hIxÉ$mÍ{>x�`PGSTAT_STAT_INTERVAL`ÎÏõÐVå
500msI,ÉKçÑUN$+ìúuK"ú*»%
ô|+_`1ãakl+Àà©#ÒR(@ÓßG1Ç#Ê`track_activities`xÉ+s;äÕÀà©#>|
+1
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ü%H6¥#s%HUN$¬=iº+klbcOuù0ÀàìI¨ÔÿZ£xÉ$¬=>r*G+_`V
WÿÕåÈaù0®¯.´.\]OH;åIþR¨+s;äN+°Ö1ãaãºær±s;äNIù0.
/Lü%þkl×#Àà14ØÃIsbc?(ÈaüÖ+s;äÕ+ÀàK%HäNUö%ôi:+ìI
Oh+ÀàLixÉ1VWK~HäNq«Lkl4©+Àà1O#%ôìMoÉÐÙIãå¨*³æKó
ù0Àà¦ÖTxHäÕVW?f°_o ]ÚËtu.êüKæ Ûí+íì5Kà1Ç#^_æÜ/]
�HäÕp[R|°_Iº¢£KbcäN6¦ªbtuäÕ1^+IæXYm]`pg_stat_clear_snapshot
`()ItL»Ýs;äN+ù0;åõ^_aú15%ô¤ù0MÀà+\]LÞ»YZ%H|+;å1

%HäN{XYK®¯`pg_stat_xact_all_tables`ô pg_stat_xact_sys_tables ô`pg_stat_xact_user_tables
`.`pg_stat_xact_user_functions`U[R¨¨ß+ù0Ààõ-Õaiº»°xÉ$ú1Ou.êV ^
¦>Èç+thTGI4à¨ÉKäNq«ë±i{|1

Ä 1Ukl+G#ù0®¯U+%uÀà#aÖæØï+1
µ!]ýãO[R?(ëÉ¨ß+üÖ+ÈaÀàõá(ëÉ#ùS+âã+üÖú1
K?(LëüÖ+TUI³x�Låä1
Ç#I:Æ³I%HüÖ+§K.¨+%åáMIÝ^üÖ]ý../0I¤Èa]ýp#X8+1
ô¸]ý.Ë­âã`pg_read_all_stats`+ùSXY[RÈaüÖ+ÈaÀà1

Ä1.G#ù0®¯

®¯ÑÒ æç

pg_stat_activity �HUN$¬=%TIkl*tH¬=+s;ßG4
?+ÀàIÝ^£#.s;äÕ1

pg_stat_replication �%H WAL
*»¬=%TIkla?Ró*»¬=`ÿ+RHU
N$+vï+ù0Àà1

pg_stat_wal_receiver ãa%TIklû¨ WAL
ÿx$È`ÿUN$+a?óÿx$+ù0Àà1

pg_stat_subscription �HBåçÑ%TIkla?óBå+Lâ++Àà
1

pg_stat_ssl �H`ÿõf,+^+vïú%TIklKOH`ÿ
¦\]+SSL+Àà1

pg_stat_gssapi �H`ÿõf,.vïúa%TIkl?(GSSAPIü
´.Qè+Àà1

pg_stat_progress_analyze �H\T`ANALYZE`+R7(Øó¨GzüLâ+¬
=)+TIkls;¬é1

pg_stat_progress_create_index �HRè\T`CREATE
INDEX`^`REINDEX`+R7pa%TIkls;+
¬é1

pg_stat_progress_vacuum �H\TÕ`VACUUM`+R7õØóautovacuumL
â+¬=ú%TIkls;+¬é1

pg_stat_progress_cluster �H\TÕ`CLUSTER`^`VACUUM
FULL`+R7%TIkls;¬é1

pg_stat_progress_basebackup �%HWAL*»+¬=+Tkl%H'éHÛIkl
s;¬é1

Ä2.¶xÉù0Àà+®¯

®¯ÑÒ æç

pg_stat_archiver ãa%TIkla? WAL
êi¬=ßG+ù0Àà1

pg_stat_bgwriter ãa%TIkla?Rè2¬=+ßG+ù0Àà1

pg_stat_database �H./0%TIkl./0-º+ù0Àà1
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pg_stat_database_conflicts �H./0%TIkl./0-º+ù0ÀàI
OuÀà+Ë-#?(Ê(*RHUN$+Ãv"=
*îóëoiZì+äÕ1

pg_stat_all_tables s;./0U�HÄ%TIkla?Åy;ùÄ+ù
0Àà1

pg_stat_sys_tables .`pg_stat_all_tables`%hIÇãklgùÄ1

pg_stat_user_tables .`pg_stat_all_tables`%hIÇãkl]ýÄ1

pg_stat_xact_all_tables .`pg_stat_all_tables`4ØIÇ0.GâãKs;
äNË*îI](î§.íîT.S+�Yàzü.
¥úGâKa®¯U GF1

pg_stat_xact_sys_tables .`pg_stat_xact_all_tables`%hIÇãklgùÄ
1

pg_stat_xact_user_tables .`pg_stat_xact_all_tables`%hIÇãkl]ýÄ
1

pg_stat_all_indexes s;./0U+�HÀ©%TIklrÄOIDôÀ©
OIDôñÐÑôÄÑôÀ©Ñô
\]wóÀ©+À©ïæ©.ôÀ©ïæðñ+À©
òõ.ô\]óÀ©+å
èÀ©ïæóZ+ßÄ(livetable)U./T.1
s;./0U+�HÀ©%TIkl*Åy;ùÀ©
a?+ù0Àà1

pg_stat_sys_indexes .`pg_stat_all_indexes`%hIÇãklgùÄ¦+
À©1

pg_stat_user_indexes .`pg_stat_all_indexes`%hIÇãkl]ýÄ¦+
À©1

pg_statio_all_tables s;./0U�HÄ%T(ØóTOASTÄ)IklrÄ
OIDôñÐÑôÄÑô
4óÄUöZ+¦B6©.ôñóòÆUô.ôóÄ
¦ÈaÀ©+¦B6öZ©.ô
óÄ¦ÈaÀ©+ñóòÆU©.ôKóÄ+ôõT
OASTÄ(^_§K)¦+¦B6öZ©.ô
KóÄ+ôõTOASTÄ(^_§K)¦+ñóòÆU©
.ôTOASTÄ+À©+¦B6ö
Z©.ôTOASTÄ+À©+ñóòÆU©.1
s;./0U+�HÄ%TIkla?K;ùÄ¦
I/O +ù0Àà1

pg_statio_sys_tables .`pg_statio_all_tables`%hIÇãklgùÄ1

pg_statio_user_tables .`pg_statio_all_tables`%hIÇãkl]ýÄ1

pg_statio_all_indexes s;./0U�HÀ©%TIklrÄOIDôÀ©OID
ôñÐÑô
ÄÑôÀ©ÑôóÀ©+¦B6öZ©.ôóÀ©+
ñóòÆU©.1
s;./0U+�HÀ©%TIkl*;ùÀ©¦+
I/O a?+ù0Àà1

pg_statio_sys_indexes .`pg_statio_all_indexes`%hIÇãklgùÄ¦
+À©1

pg_statio_user_indexes .`pg_statio_all_indexes`%hIÇãkl]ýÄ¦
+À©1

pg_statio_all_sequences s;./0U�HX�¤(%TIklrX�OIDô
ñÐÑôX�ÑôX�+¦BöZ©.ôX�+ñó
òÆU©.1
s;./0U+�HX�%TIkl*;ùX�¦+
I/O a?+ù0Àà1
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pg_statio_sys_sequences .`pg_statio_all_sequences`%hIÇãklgùX
�õA;ÕaùçgùX�IãaOH®¯©#åä
ú1

pg_statio_user_sequences .`pg_statio_all_sequences`%hIÇãkl]ýX
�1

pg_stat_user_functions ¤(Èa§¨NOI´.+OIDIñÐIÑÒI.S
!Ö©ì«I.¨Ç+ì«1¨Çì«#
K´.mÍÈª[+ì«SI©ì«Øó
¨m]´.Èª[+ì«1ì«ÜYÎÏåèö1
�%Hi§¨+´.%TIkl*ÖTó´.a?+
ù0Àà1

pg_stat_xact_user_functions .`pg_stat_user_functions`4ØIÇ#ãù0Ks
;äNq«+m]

pg_stat_slru �HSLRU%T, kláâ+ù0Àà1

÷¤�HÀ©+ù0Àà¤(øâ®HÀ©­i\]Yà¨É+è_ìûa]1

`pg_statio_`g�®¯òº](øâñóò+è_1s@Ó¦BöZ.ù1(ñóòÆUìIOHñóO¤
¥ÍÌ¥ö:+oéä¬TËªm]1Ç#IOuù0ÀàVÕa°GÈa+äírÊ(IvorySQLûü¦B
I/O +DÐI KIvorySQLñóòU+./0úÅûüKËª+ I/O
ñ§UIVWãaXYiýôöZo äº½ü¦BöZ1ÇÉdeÜ/wóIvorySQL I/O
Tå{xãï+]ýLIvorySQLù0xÉ$.áâgùU*³õþËªûü I/O +LÌ%ÿ\]1

pg_stat_activity

`pg_stat_activity`®¯�HUN$¬=La%TIkl*ó¬=s;ßG4?+Àà1

Ä3. pg_stat_activity  ®¯

� Þß æç

datid oid OHR7`ÿR+./0+OID

datname name OHR7`ÿR+./0+ÑÒ

pid integer OHR7+¬= ID

leader_pid integer VT!!"+¬=IDI^_ó¬=
#VTäÕLâ+1^_ó¬=#
%HVT!+!"^ ä*VTä
ÕI)å`NULL`1

usesysid oid #õROHR7+]ý+ OID

usename name #õROHR7+]ý+ OID

application_name text `ÿROHR7+Ù]+ÑÒ

client_addr inet `ÿROHR7+Äý7+ IP
Ã$1^_OHê%åäI¨Äl
Äý7!"UN$@$¦+%H
Unix
Ãÿê`ÿ^+O#%HËÌ¬=
I^¨Gzü1

client_hostname text ¶`ÿ+Äý7+ò@ÑIÊ
client_addr  +à¼ DNS
ä&_`1 OHê%Lã¤ IP
`ÿÉäIVWãalog_hostnam
eiT]ìÊüÉä1
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client_port integer Äý7](*aR7!À+TCP7
ñ'I^_\]UnixÃÿêI)å
`-
1`1^_óê%åäI¨ÄlO#
%HËÌUN$¬=1

backend_start timestamp with time zone OH¬=iTG+ì«1¤Äý7
R7ûjIO¢#Äý7`ÿRU
N$+ì«1

xact_start timestamp with time zone OH¬=+s;äNiTG+ì«
I^_ÕaßGäN)åä1
^_s;äÕ#¨+ö%HäNI
O%�ù( query_start  �1

query_start timestamp with time zone s;ßGäÕi23+ì«I^_
state   #
active I)å¦%HäÕ23+ì
«

state_change timestamp with time zone state  ¦%ôiKà+ì«

wait_event_type text R7ùÑ+äEÞßI^_a+Ö;
_)NULL1

wait_event text ^_R7s;­KùÑI)ùÑä
EÑÒI_)åNULL1

state text OHR7+s;©û£#1XO+
Üår active :
R7­KÖT%HäÕ1 idle :
R7­KùÑ%H|+Äý7ÆÇ
1 idle in transaction :
R7K%HäNUIÇ#s;Õa
­KÖT%HäÕ1 idle in
transaction (aborted) :
OH£#* idle in transaction
4ØI,wKóäNU+%H¡Å
Þ»w%H()1 fastpath
function call : R7­KÖT%H
fast-path ´.1 disabled :
^_KOHR7Utrack_activities
i|]I)_`OH£#1

backend_xid xid OHR7+*ÈäN¹jëI^_
§K1

backend_xmin xid s;R7+ xmin -º1

query text OHR7>räÕ+hm1^_
state  å
active IOHê%kls;­KÖ
T+äÕ1
KÈaLë£#5I¨kl¦%H
iÖT+äÕ1ÚÛíì5IäÕ
hmüi+âç1024HêïIOH
ÜXY!"ä.track_activity_que
ry_size{K1
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backend_type text s;R7+Þß1XO+Þßå
autovacuum launcher, autovacuum
worker, logical replication
launcher , logical replication
worker, parallel worker ,
background writer , client
backend, checkpointer , startup ,
walreceiver , walsender and
walwriter .
,aYªIÊ,-Æ.+RèWork
erXOaaª+Þß1

wait_event`ê`state`îHïðZ_!­GrÁñòó`active`ôõ2öI6H÷I65HørìÆùZ`wa
iting 1^_£##`active`VW`wait_event`åÉäI¨³/Õ%HäÕ­KiÖTIÇ#¨ièêKgù
Uöû1

Ä4.ùÑäEÞß

ùÑäEÞß æç

Activity UN$¬=äÇ1aäEÞßÄlKLòûü07U
ùÑßG+¬=1
`wait_event`Ljûìù+ùÑ¥1

BufferPin UN$¬=­KùÑ¤./ñó+¯1Åy1
^_ü%H¬=ëa%Hé2+2¹Ió2¹>R%
ô44?ñóòöZ./I)ñóòúùÑXO#3
"+1

Client UN$¬=­KùÑ`ÿR]ýÙ]=X+Ãÿê¦
+ßG1
ãaIUN$Æ0*î%u¯Á(LËÌ¬=+äí
1`wait_event`Ljûìù+ùÑ¥1

Extension UN$¬=­KùÑ,-ñ6ùç+öH4E1

IO UN$¬=­KùÑ%HI/Oáâ}ù1`wait_event
`Ljûìù+ùÑ¥1

IPC UN$¬=­KùÑ*ü%HUN$¬=¬T&'1
`wait_event`Ljûìù+ùÑ¥1

Lock UN$¬=­KùÑ%H6S¸Ü16S¸ÜI{Ò
åÜêü$Ü^åèÜIòº£ïÄùSQLX8¤(
1
ÅoI¨É{](¢£öuËÌáâ+'5IÝ^?
g,-1`wait_event`LjûùÑ+Ü+Þß1

LWLock UN$¬=­KùÑ%H6S¸Ü1Íx.Oh+Ü
£ïÎ7Ë§U+ìù./°±1
`wait_event`LØÙ¹j6S¸Ü]8+ÑÒ1
(auÜaìù+ÑÒyLëÜ#%!Ü+%Ì¥I
�HÜÌaÞØ+A+1)

Timeout UN$¬=­KùÑôì"q1`wait_event`Ljû
ìù+ùÑ¥1

Ä5.`Activity`Þß+ùÑäE

Activity  ùÑäE æç

ArchiverMain Kêi¬=+ò07UùÑ1

AutoVacuumMain K¨GzüTG"=+ò07UùÑ1

BgWriterHibernate KRè2¬=UùÑI9:£#1

BgWriterMain KRè2¬=ò07UùÑ1
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CheckpointerMain K;ü;÷¬=+ò07UùÑ1

LogicalApplyMain KÓÔvïÙ]¬=+ò07UùÑ1

LogicalLauncherMain KÓÔvïTG$¬=+ò07UùÑ1

PgStatMain Kù0xÉ$¬=+ò07UùÑ1

RecoveryWalStream SÃvq«IKTG¬=ò07ùÑWALRÏ1

SysLoggerMain Ksyslogger¬=+ò07UùÑ1

WalReceiverMain KWALÿx$¬=+ò07UùÑ1

WalSenderMain KWAL*»+¬=+ò07UùÑ1

WalWriterMain KWAL29¬=+ò07UùÑ1

Ä6.`BufferPin`Þß+ùÑäE

BufferPin  ùÑäE æç

BufferPin ùÑY£ñóò¦+¯1ú1

Ä7.`Client`Þß+ùÑäE

Client  ùÑäE æç

ClientRead ùÑ4Äý7öZ./1

ClientWrite ùÑ29./RÄý71

GSSOpenServer KdÁGSSAPIüÖìùÑ4Äý7öZ./1

LibPQWalReceiverConnect KWALÿx$ùÑ*ù=UN$dÁ`ÿ1

LibPQWalReceiverReceive KWALÿx$UùÑ4ù=UN$ÿx./1

SSLOpenServer K<]`ÿìùÑSSL1

WalReceiverWaitStart ùÑTG¬=*»](Svï+ö3./1

WalSenderWaitForWAL KWAL*»$¬=UùÑWALi=|1

WalSenderWriteData KWAL*»$¬=UûüWALÿx$+ñvìIùÑ
bcßG1

Ä8.`Extension`Þß+ùÑäE

Extension  ùÑäE æç

Extension K,-UùÑ1

Ä9.`IO`Þß+ùÑäE

IO ùÑäE æç

BufFileRead ùÑ4ñóhEUöZ1

BufFileWrite ùÑ¤ñóhE+291

ControlFileRead ùÑöZ`pg_control`hE1

ControlFileSync ùÑ`pg_control`hERÏëÀ§)1

ControlFileSyncUpdate ùÑ{|`pg_control`hEYÏRëÀ§)1

ControlFileWrite ùÑ29`pg_control`hE1

ControlFileWriteUpdate ùÑ29{|`pg_control`hE1

CopyFileRead KhEvïáâq«ùÑöZ1

CopyFileWrite KhEÁÂáâq«ùÑ291
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DSMFillZeroWrite ùÑ]>?@G#Î7Ë§HÛ(backing)hE1

DataFileExtend ùÑ?g./hEi,-1

DataFileFlush ùÑ?g./hEÏRëÀ§)1

DataFileImmediateSync ùÑ?g./hERëÀ§)+ÁÉ©A1

DataFilePrefetch ùÑ?g./hE+BAÆZ1

DataFileRead ùÑ¤?g./hE+öZ1

DataFileSync ùÑ¤?g./hE+{KÏRëÀ§)1

DataFileTruncate ùÑ?g./hEi+â1

DataFileWrite ùÑ¤?g./hE+291

LockFileAddToDataDirRead K¼./AõÜhEUPQ%TìùÑöZ1

LockFileAddToDataDirSync ùÑ./RÏëÀ§)I©ì¼./AõÜhEPQ
%T1

LockFileAddToDataDirWrite K¼./AõÜhEUPQ%TìùÑ2áâ1

LockFileCreateRead Id./AõÜhEìùÑöZ1

LockFileCreateSync KId./AõÜhEìùÑ./RÏëÀ§)1

LockFileCreateWrite KId./AõÜhEìùÑ2áâ1

LockFileReCheckDataDirRead K6|âä./AõÜhEq«ùÑöZ1

LogicalRewriteCheckpointSync ùÑÓÔ62CDRKâä¥RÏëÀ§)1

LogicalRewriteMappingSync KÓÔ62q«ùÑCD./RÏëÀ§)

LogicalRewriteMappingWrite KÓÔ62q«ùÑCD./+291

LogicalRewriteSync ùÑÓÔ62CDRÏëÀ§)1

LogicalRewriteTruncate ùÑKÓÔ62q«+âCD./1

LogicalRewriteWrite ùÑÓÔ62CD+291

RelationMapRead ùÑ?gCDhE+öZ1

RelationMapSync ùÑ?gCDhERÏëÀ§)1

RelationMapWrite ùÑ¤?gCDhE+291

ReorderBufferRead K6|WXñóòêüq«ùÑöZ1

ReorderBufferWrite K6|WXñóòêüq«ùÑ2áâ1

ReorderLogicalMappingRead K6|WXñóòêüq«ùÑöZÓÔCD1

ReplicationSlotRead ùÑ4vïEöîïhEöZ1

ReplicationSlotRestoreSync ùÑvïEîïhERÏëÀ§)I©ìLLÃvR
Ë§U1

ReplicationSlotSync ùÑvïEîïhERÏëÀ§)1

ReplicationSlotWrite ùÑ¤vïEîïhE+291

SLRUFlushSync Kâä¥^./0?óq«ùÑSLRU./RÏëÀ
§)1

SLRURead ùÑöZSLRU=>1

SLRUSync K2=>RùÑSLRU./RÏëÀ§)1

SLRUWrite ùÑSLRU=>+291

SnapbuildRead ùÑöZX�H+FGAõ;å1

SnapbuildSync ùÑX�HFGAõ;åRÏëÀ§)1

SnapbuildWrite ùÑíTFGAõ;å+291
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TimelineHistoryFileSync ùÑ!"Svïÿx+ì«úFGhERÏëÀ§)
1

TimelineHistoryFileWrite ùÑ!"Svïÿx+ì«úFGhE+291

TimelineHistoryRead ùÑöZì«úFGhE1

TimelineHistorySync ùÑ|Id+ì«úFGhERÏëÀ§)1

TimelineHistoryWrite ùÑ29|Id+ì«úFGhE1

TwophaseFileRead ùÑöZòH%£#hE1

TwophaseFileSync ùÑòH%£#hERÏëÀ§)1

TwophaseFileWrite ùÑ¤òH%£#hE+291

WALBootstrapSync K©Þ"=UùÑWALÏRëÀ§)1

WALBootstrapWrite K©Þ"=UùÑWAL=>+291

WALCopyRead !"vï%H¶aWAL%ûId%H|+WAL%ìù
ÑöZ1

WALCopySync ùÑ!"vï%H¶aWAL%RëÀ§)ûId%H
|+WAL%1

WALCopyWrite !"vï%H¶aWAL%ûId%H|+WAL%ìù
Ñ291

WALInitSync ùÑ%H|ö3H+WALhERëÀ§)1

WALInitWrite Kö3H%H|+WALhEìùÑ291

WALRead ùÑWALhE+öZ1

WALSenderTimelineHistoryRead Kwalsenderì«úÆÇq«ùÑ4ì«úFGhE
öZ1

WALSync ùÑWALhERÏëÀ§)1

WALSyncMethodAssign ùÑ./RÏëÀ§)I©ì¥M%H|+WAL©A
Dá1

WALWrite ùÑ29WALhE1

Ä10.`IPC`Þß+ùÑäE

IPC ùÑäE æç

BackupWaitWalArchive ùÑHÛÈä+WALhEùN§i1

BgWorkerShutdown ùÑRèLâ+?ó1

BgWorkerStartup ùÑRèLâ+TG1

BtreePage ­ùÑr±VTB-IïæÈä+='à£X]1

CheckpointDone ùÑâä¥}ù1

CheckpointStart ùÑâä¥231

ExecuteGather KÖT`Gather` 0Jï¥ìIùÑÄ¬=+ßG1

HashBatchAllocate ùÑ%HKù+VTLÜä*+¥MLÜÄ1

HashBatchElect ùÑKM%HVTLÜä*+û¥MLÜÄ1

HashBatchLoad ùÑLëVTLÜä*+}ùLÜÄ+Q61

HashBuildAllocate ùÑ%HKù+VTLÜä*+¥Mö3LÜÄ1

HashBuildElect ùÑKM%HVTLÜä*+û¥Mö3LÜÄ1

HashBuildHashInner ùÑLëVTLÜä*+}ùËÌ?g+N�1

HashBuildHashOuter ùÑLëParallel
LÜä*+}ù¤ªÌ?g+¥ò1
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HashGrowBatchesAllocate ùÑKù+VTLÜä*+¥M{xOûü1

HashGrowBatchesDecide ùÑKM%HVTLÜä*+ûôù°û+OûüÜ
"1

HashGrowBatchesElect ùÑKM%HParallel
LÜä*+û¥M{xOûü1

HashGrowBatchesFinish ùÑ%HKù+VTLÜä*+ôù°û+OSÜ"
1

HashGrowBatchesRepartition ùÑ%HKù+VTLÜä*+ôù°û+OûüÜ
"1

HashGrowBucketsAllocate ùÑKù+VTLÜä*+}ù{xbucket+¥M1

HashGrowBucketsElect ùÑKM%HVTLÜä*+û¥M{x+buckets
1

HashGrowBucketsReinsert ùÑLëParallel
LÜä*+}ùLP!¬9R|bucketsU1

LogicalSyncData ùÑÓÔvïù=UN$*»](ö3Ä©A+./
1

LogicalSyncStateChange ùÑÓÔvïù=UN${K£#1

MessageQueueInternal ùÑü%H¬=ÉQRÎ7ìàQ�1

MessageQueuePutMessage ùÑLÔeìà29Î7ìàQ�1

MessageQueueReceive ùÑ4Î7ìàQ�ÿxêï1

MessageQueueSend ùÑLêï*»RÎ7ìàQ�1

ParallelBitmapScan ùÑVTö¯ïæiö3H1

ParallelCreateIndexScan ùÑVT`CREATE INDEX` Lâ+}ùRïæ1

ParallelFinish ùÑVTLâRS}ù0S1

ProcArrayGroupUpdate ùÑ!þÞKVTáâ°Tìz,äNID1

ProcSignalBarrier ùÑU¿äEiÈaR7ûü1

Promote ùÑH]gùF®1

RecoveryConflictSnapshot ùÑvacuumzü+Ãvóëóô1

RecoveryConflictTablespace ùÑÃvóëóôV,Ää«1

RecoveryPause ùÑÃvr±¬T1

ReplicationOriginDrop ùÑvï7àåÉßG£#IYEXYV,¨1

ReplicationSlotDrop ùÑvïEàåÉßG£#IYEXYV,¨1

SafeSnapshot ùÑYZ`READ ONLY
DEFERRABLE`äN+aè;å1

SyncRep K©Avïq«ùÑù=UN$+¢Û1

XactGroupUpdate ùÑ¥!!"KVTáâ°Tì{|äN£#1

Ä11.`Lock`Þß+ùÑäE

Lock ùÑäE æç

advisory ùÑY£%Hde]ýÜ1

extend ùÑ,-%H?g1

frozenid ùÑ®¸ pg_database.datfrozenxid  . pg_database
.datminmxid.

object ùÑYZÉ?g./0¤(¦+Ü1

page ùÑYZ%H?g=>¦+Ü1
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relation ùÑY£%H?g+Ü1

spectoken ùÑYZ>\+¬9Ü1

transactionid ùÑäN}ù1

tuple ùÑYZP!¦+Ü1

userlock ùÑYZ]ýÜ1

virtualxid ùÑYZWXäNIDÜ1

Ä12.`LWLock`Þß+ùÑäE

LWLock ùÑäE æç

AddinShmemInit ùÑêüÎ7Ë§U+,-ä«¥M1

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

Autovacuum ùÑöZ^{|¨GzüLâ++s;£#1

AutovacuumSchedule ùÑ¢£KMå¨Gzü+ÄúÅäºzü1

BackgroundWorker ùÑöZ^{|RèLâ+£#1

BtreeVacuum ùÑöZ^{|b-IÀ©+zü4?Àà1

BufferContent ùÑÅyË§U+./=1

BufferIO ùÑ./=¦+I/O1

BufferMapping ùÑL./6*ñóYU+ñóò?f1

Checkpoint ùÑ23%Hâä¥1

CheckpointerComm ùÑêüfsync:+1

CommitTs ùÑöZ^{|äNF&ì«Z+>R%HÜÉ1

CommitTsBuffer KF&ì«ZSLRUñóò¦ùÑI/O1

CommitTsSLRU ùÑÅyF&ì«ZSLRUñ§1

ControlFile ùÑöZ^{|`pg_control`hE^Id%H|+W
ALhE1

DynamicSharedMemoryControl ùÑöZ^{|G#Î7Ë§¥MÀà1

LockFastPath ùÑöZ^{|¬=+;<È[ÜÀà1

LockManager ùÑöZ^{|?(ÒheavyweightÓÜ1

LogicalRepWorker ùÑöZ^{|ÓÔvïLâ$+£#1

MultiXactGen ùÑöZ^{|Î7+multixact£#1

MultiXactMemberBuffer KmultixactùSSLRUñóò¦ùÑI/O1

MultiXactMemberSLRU ùÑÅymultixactùSSLRUñ§1

MultiXactOffsetBuffer Kmultixact \â SLRUñóò¦ùÑI/O1

MultiXactOffsetSLRU ùÑÅymultixact \â SLRUñ§1

MultiXactTruncation ùÑöZ^+âmultixactÀà1

NotifyBuffer K`NOTIFY` ìà SLRUñóò¦ùÑI/O1

NotifyQueue ùÑöZ^{|`NOTIFY` ìà1

NotifyQueueTail ùÑ`NOTIFY`ìà§)¦+{|Øï1

NotifySLRU ùÑÅy`NOTIFY`ìàSLRUñ§1

OidGen ùÑ¥M%H|+OID1

OldSnapshotTimeMap ùÑöZ^{|]+;åîïÀà1

ParallelAppend KVTÉQ0JÖTq«ùÑKM5%HÄ0J1
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ParallelHashJoin KVTLÜ`ÿ0JÖTq«ùÑ©ALâ$1

ParallelQueryDSA ùÑVTäÕG#Î7Ë§¥M1

PerSessionDSA ùÑVTäÕG#Î7Ë§¥M1

PerSessionRecordType ùÑÅya?vµÞß+VTäÕÀà1

PerSessionRecordTypmod ùÑÅya?¹j5ÑòõÞß+Þßu^ë+VT
äÕÀà1

PerXactPredicateList KVTäÕq«ùÑÅys;XX�HäNëa+_
`Ü�Ä1

PredicateLockManager ùÑÅyXX�HäN\]+_`ÜÀà1

ProcArray ùÑÅy�H¬=Î7+./°±(!fíìI#Y
Z;å^_`üÖ+äNID)1

RelationMapping ùÑöZ^{|`pg_filenode.map`hE(](§¨ö
ugùAõ+hEï¥¥M)1

RelCacheInit ùÑöZ^{|`pg_internal.init`?gñ§ö3Hh
E1

ReplicationOrigin ùÑIdôV,^\]vï71

ReplicationOriginState ùÑöZ^{|%Hvï7+¬é1

ReplicationSlotAllocation ùÑ¥M^åçvïE1

ReplicationSlotControl ùÑöZ^{|vïE£#1

ReplicationSlotIO KvïEö¦ùÑI/O1

SerialBuffer KXíTäNóë+SLRUñóò¦ùÑI/O1

SerializableFinishedList ùÑÅy¶}ù+XX�HäN�Ä1

SerializablePredicateList ùÑÅyXX�HäNëa+_`Ü�Ä1

SerializableXactHash ùÑöZ^{|?(XX�HäN+Àà1

SerialSLRU ùÑÅyXX�HäNóëSLRUñ§1

SharedTidBitmap KVTö¯À©ïæq«ùÑÅyÎ7+TIDö¯1

SharedTupleStore KVTäÕq«ùÑÅyÎ7P!§)1

ShmemIndex ùÑKÎ7Ë§U&R^¥Mä«1

SInvalRead ùÑ4Î7Aõ¼èQ�UâÀìà1

SInvalWrite ùÑ¼Î7çA¼èQ�PQìà1

SubtransBuffer KÄäNSLRUñóò¦ùÑI/O1

SubtransSLRU ùÑÅyÄäNSLRUñ§1

SyncRep ùÑöZ^{|a?©Avï£#+Àà1

SyncScan ùÑKM©AÄïæ+ÿ3ö­1

TablespaceCreate ùÑId^V,Ää«1

TwoPhaseState ùÑöZ^{|¶ÁHäN+£#1

WALBufMapping ùÑKWALñóòUíì%H=>1

WALInsert ùÑLWAL./¬9Ë§ñóò1

WALWrite ùÑWALñóò29¦B1

WrapLimitsVacuum ùÑ{|äNid.multixactì[+Øï1

XactBuffer KäN£#+SLRUñóò¦ùÑI/O1

XactSLRU ùÑÅyäN£#+SLRUñ§1

XactTruncation ùÑÖT`pg_xact_status`^{|¨X]+>a+ä
NID1

22



XidGen ùÑ¥M|+äNID1

Ä13.`Timeout`Þß+ùÑäE

Timeout ùÑäE æç

BaseBackupThrottle saØSßGìK'éHÛq«ùÑ1

PgSleep Ê(m]`pg_sleep`^©Þ´.oùÑ1

RecoveryApplyDelay Ê(bc/­IKÃvq«ùÑÙ]WAL1

RecoveryRetrieveRetryInterval sWAL./éá4bcû7( pg_walI§i^S)Y£
ìIKÃvq«ùÑ1

VacuumDelay K%H'(Pð+zübc¥1

5>+ÝÄ-lw^cä[ùÑäEr

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

NULL;

Êpid  | wait_event_type | wait_event

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

Ê2540 | Lock            | relation

Ê6644 | LWLock          | ProcArray
(2 rows)

pg_stat_replication

`pg_stat_replication`®¯LK�HWAL*»D¬=UØÙ%TIkl?(vïR*»D`ÿ+H]UN$
+ù0Àà1 ãaþÿ`ÿ+H]/Hi�G;Õa?(52H]UN$+Àà1

Ä14. pg_stat_replication  ®¯

�Þßæç

pid  `integer`%H WAL *»¬=+¬= ID

usesysid  `oid`#õROH WAL *»¬=+]ý+ OID

usename `name`#õROH WAL *»¬=+]ý+ÑÒ

application_name  `text``ÿROH WAL *»¬=+Ù]+ÑÒ

client_addr  `inet``ÿROH WAL *»¬=+Äý7+ IP Ã$1
^_OHÝåäI¨ÄlóÄý7!"UN$@$¦+%HUnix Ãÿê`ÿ1

client_hostname  `text``ÿ¦+Äý7+ò@ÑIÊ%ô¤`client_addr`+d¼ DNS ä&_`1
OHÝLã¤ IP `ÿÉäIVWãaK log_hostnameiT]ìÉä1

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

backend_start  `timestamp with time zone`OH¬=23+ì«IÉÄý7#cì`ÿROHWAL
*»¬=+1

backend_xmin `xid`Êhot_standby_feedback_`+OHRH@+`xmin`eçú1

state  text`$QZ WAL ªüµ\ôõ_ I6Z%H&`startup : OHWAL*»$­KTG1 catchup:
OHWAL*»+`ÿ+H]UN$­Kf¦òUN$1 streaming :
KL`ÿ+H]UN$f¦òUN$¦RIOHWAL*»D­KSHàH1 backup:
OHWAL*»$­K*»%HHÛ1 stopping : OHWAL*»$­Kg´1

sent_lsn  `pg_lsn`KOH`ÿ¦*»+>R%HÆ2ÐpX+ö­
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write_lsn  `pg_lsn`iOHRHUN$29R¦B+>R%HÆ2ÐpX+ö­

flush_lsn  `pg_lsn`iOHRHUN$=9R¦B+>R%HÆ2ÐpX+ö­

replay_lsn  `pg_lsn`i6çROHRHUN$¦+./0U+>R%HÆ2ÐpX+ö­

write_lag
`interval`4mÃ=|rq+WAL*ÿxRaH]UN$¶29WAL+!Û(Çh°=|^Ù]¨)¦«+ì«
w"1
^_LaUN$M­å©AH]UN$I)XY\]aä.ûiSKF&ì`synchronous_commit`¸û`r
emote_write`ÈÞ»+bc1

flush_lag
`interval`KmÃ=2rq+WAL*ÿxRRHUN$¶w29VW=2¨õÇ-ÕaÙ]ú+!Û¦«S
j+ì«1
^_OèUN$iM­å%H©ARHIOXY]û0SKF&ì`synchronous_commit`+¸û`on`È
Þ»+bc1

replay_lag
`interval`KmÃ=2rq+WAL*ÿxRRHUN$¶w29¨ô=2¨VWÙ]¨+!Û¦«Sj+ì
«1
^_OèUN$iM­å%H©ARHIOXY]û0SKF&ì`synchronous_commit`+¸û`remote
_apply`ÈÞ»+bc1

sync_priority
`integer`K'(Òÿ+©AvïUIOèRHUN$iKå©ARH+Òÿ¸1K'(,ù.S+©Av
ïUIOHÜÕaè_1

sync_state  text`ûGùÁ'(()Z*+ôõ_ I6Z%H&`async :
OèRHUN$#BA+1 potential :
OèRHUN$FK#BA+IÇXOKs;+©ARH¼èìàù©A+1 sync:
OèRHUN$#©A+1 quorum: OèRHUN$isb,ù.SRHUN$+úK1

reply_time  `Êìò+ì«Z`4H]UN$xR+>R%4ñvÀà+*»ì«

`pg_stat_replication`®¯U_`+kRì«rq+WALi29ô=2VW6çYà*»$ÛlO%mÈª
+ì«+éS1^_ù=UN$iM­å%è©ARHIOuì«ÄlÊ�%ô©AF&¸ûÈÊûõ^+
#XOÊûú+F&bc1¤(%èBARHI`replay_lag`�#>r+äNà£¤äÕX8+bcì«+
rØÜ1^_RHUN$¶w}æá¦w*»UN$VWÕaWALßGIK¢ì«ËLr±kl>r\R+
kRì«IýÅR¢üklåNULL1

¤(½üvïü¨G\SkRì«1ÓÔó8¬EXOüKMMÃ*G§¨ìàI^_¨ÉÕaOhbI§
¨@ïLÅkRklåNULL1

Æ³

_`+kRì«VÉTås;+6ç<nóRH-axÀÊOá¦*»UN$+Æ\1K|+WALi
îùq«IOh%ôgùLklÞØ+ì«IÇ#s*»$àåÇ­ìükl ©+Ü1ìû#sR
HUN$}æá¦ìI`pg_stat_replication`kl+#29ô=2à6ç>r_`+WALö­Èª+
ì«o #%u]ýXOÆq+>1Oôbá*årq+2äN\S©AF&.äNX8Mbc+A
+%»1åwìí]ýÆq%ô ©+kRñßÊû+opIK%H}æ6ç}+Ç­gù¦Ilag�
üK%%¡q¢+ì«RñvùNULL1gîgùÙóKMLOôíìÄlåÐ¼./ô>^+r±k
l>r+¶ÛÜ1

pg_stat_wal_receiver

`pg_stat_wal_receiver`äNãØÙ%TI¨klw4 WAL
ÿx$È`ÿ+UN$£R+a?óÿx$+ù0Àà1

Ä15. pg_stat_wal_receiver  ®¯

�Þßæç

pid  `integer`WALÿx$¬=+¬=ID
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status  `text`WALÿx¬=+ßG£#

receive_start_lsn  `pg_lsn`WALÿx$TGì\]+ö%H2;pXö­

receive_start_tli  `integer`WALÿx$TGì\]+ö%Hì«ú.ê

written_lsn
`pg_lsn`¶wÿxV29¦B+>R%HÆ2ÐpXö­IÇÕa=91O O](./}~Mâä1

flushed_lsn
`pg_lsn`¶wÿxV=9R¦B+>R%HÆ2ÐpXö­Ióê%+ö3Ü#TGWALÿx$ì\]+
ö%HpXö­

received_tli
`integer`ÿxV=9R¦B+>R%HÆ2ÐpXö­+ì«ú.êIóê%+ö3ÜåTGWALÿx$
ì\]+ö%HpXö­+ì«ú.ê

last_msg_send_time `timestamp with time zone`47rWAL*»$xR+>R%4Àà+*»ì«

last_msg_receipt_time  `timestamp with time zone`47rWAL*»$xR+>R%4Àà+ÿxì«

latest_end_lsn  `pg_lsn`¼7rWAL*»$_`+>R+Æ2ÐpXö­

latest_end_time  `timestamp with time zone`¼7rWAL*»D_`+>R%ô2;pXö­+ì«

slot_name `text`OHWALÿx$\]+vïE+ÑÒ

sender_host text`ûrWAL³,)Ù³±ZIvorySQL]ºZ-._
ûIJH-.Ú"IPk/2ô0ÏÐÃÄ2!­Ù³Hý1Unix"³#µÄZ_(ÃÄZ23IJ4ö25
Bö6HJ /`2r+s¤È[1)

sender_port  `integer`OHWALÿx$`ÿ+IvorySQL@Ý+7ñ'1

conninfo  `text`OHWALÿx$\]+`ÿêëíI¤Öætu+ê%¬Twñvûü1

pg_stat_subscription

�%HBå+òLâ+pK`pg_stat_subscription`®¯Ua%Tõ^_Lâ+Õa\T)PIDåäúIûü
iBåÄ+ö3./ÁÂáâ+Lâ+-üaaª+T1

Ä16. pg_stat_subscription  ®¯

�Þßæç

subid  `oid`Bå+OID

subname `name`Bå+ÑÒ

pid  `integer`BåLâ+¬=+¬=ID

relid  `oid`Lâ$­K©A+?g+OID;Null](òÙ]Lâ$

received_lsn  `pg_lsn`ÿxR+>R%HÆ2ÐpXö­Ióê%+ö3Üå0

last_msg_send_time `timestamp with time zone`4WAL*»$xR+>R%4Àà+*»ì«

last_msg_receipt_time  `timestamp with time zone`4WAL*»$xR+>R%4Àà+ÿxì«

latest_end_lsn  `pg_lsn`¼WAL*»$_`+>RÆ2ÐpXö­

latest_end_time  `timestamp with time zone`¼WAL*»$_`+>R%ôÆ2ÐpXö­+ì«

pg_stat_ssl

`pg_stat_ssl`®¯Lå�%HR7^+ WAL *»¬=ØÙ%TI]ûklOH`ÿ¦+ SSL \]íì1
XYÅ¨*`pg_stat_activity`^+`pg_stat_replication`!"`pid`�`ÿû£R{xa?ó`ÿ+ãï1

Ä17. pg_stat_ssl  ®¯

pid  `integer`R7^WAL*»$¬=ID

ssl  `boolean`^_Ka`ÿ¦\]SSLI)åw
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version  `text`\]SSL+lmI^_a`ÿ¦Õa\]SSL)åNULL

cipher  `text`­K\]+SSLè8+ÑÒI^_a`ÿ¦Õa\]SSL)åNULL

bits  `integer`\]+QèSáU+ö.I^_a`ÿ¦Õa\]SSL)åNULL

compression `boolean`^_\]SSL·¸)åwI_)åxI^_a`ÿ°\]SSL)åNULL

client_dn  text`47ÚÛ(DN2Distinguished
Name)#8ú´VZ-.ñ9:2!­;£RT-.ñ9:ôN<Ù³ù;£´VSSL2êBNULL_
!­DN#8=ó`NAMEDATALEN (¹Á±dUå64Hêë)I)óê%Li+â1

client_serial
`numeric`Äý7´y+X�'I^_ÕaFîÄý7´y^Ka`ÿ¦Õa\]SSLI)åNULL1
´yX�'.´yz*++!µ$%¹j%H´y(,Éz*+()Ã6]X�')1

issuer_dn  `text`Äý7´yz*++òûÑÒ(DNIDistinguished
Name)I^_ÕaFîÄý7´y^Ka`ÿ¦Õa\]SSLI)åNULL1óê%^`client_dn`%hi+
â1

pg_stat_gssapi

`pg_stat_gssapi`®¯LØÙ�%HR7%HTIkló`ÿ¦+GSSAPI\]íì1
¨XYQ9R`pg_stat_activity`^`pg_stat_replication`¦+`pid`�IYZ{x?(`ÿ+{ãÀà1

Ä18. pg_stat_gssapi  ®¯

�Þßæç

pid  `integer`R7¬=ID

gss_authenticated  `boolean`^_a`ÿ\]wGSSAPIÍÛü´I)åTrue

principal  text`Vó>9<Ù³Z-?2!­@´VGSSAPIz<Ù³µÄAB>92êBNULL_
!­-?=¬C1`NAMEDATALEN (¹Á±dUå64Hêë)I)óê%i+â1

encrypted  `boolean`^_Ka`ÿ¦\]wGSSAPIQèI)åw

pg_stat_archiver

`pg_stat_archiver`®¯©#a%TILUØÙ?(É|+§i¬=+./1

Ä19. pg_stat_archiver  ®¯

�Þßæç

archived_count  `bigint`¶ùN§i+WALhE.

last_archived_wal  `text`>R%HùN§i+WALhE+ÑÒ

last_archived_time  `timestamp with time zone`>R%ôùN§iáâ+ì«

failed_count  `bigint`òõWALhEêi¼}ô.

last_failed_wal  `text`>R%ô¼}+§iáâ+WALhE+ÑÒ

last_failed_time  `timestamp with time zone`¦ô§iáâ¼}+ì«

stats_reset  `timestamp with time zone`Ouù0./>R%ô6­+ì«

pg_stat_bgwriter

`pg_stat_bgwriter`®¯3èãa%TILUØÙÉ|+æ~./1

Ä20. pg_stat_bgwriter  ®¯

�Þßæç

checkpoints_timed  `bigint`¶ÖT+Æùâä¥.
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checkpoints_req  `bigint`:+¶ÖT+âä¥.

checkpoint_write_time  `double
precision`âä¥ûüULhE29¦B+Ì¥Èª[+©ì«IYÎÏåèö

checkpoint_sync_time  `double
precision`âä¥ûüULhE©AR¦B+Ì¥Èª[+©ì«IYÎÏåèö

buffers_checkpoint  `bigint`âä¥q«29+ñóò.

buffers_clean  `bigint`Rè29$29+ñóò.

maxwritten_clean  `bigint`Rè29$ãå29�xñóòog´züïæ+ô.

buffers_backend  `bigint`R7þÿ29+ñóò.

buffers_backend_fsync
`bigint`R7é ÖT¨ß+`fsync`m]+ô.(!fRè29$ûüOuIÉ\R7ÖT¨ß+29)

buffers_alloc  `bigint`¥M+ñóò.

stats_reset  `timestamp with time zone`Ouù0./>R%ô6­+ì«

pg_stat_database

`pg_stat_database`®¯LØÙ%T](É|U+�H./0IQ%T](Î7¤(Ikl./0-º+ù
0Àà1

Ä21. pg_stat_database ®¯

�Þßæç

datid  `oid`ó./0+OIDIá(Î7?g+¤(å0

datname name`ûr34óZÚÛ2ô0DEz|B`NULL 1

numbackends integer`$QÙ³±<34óZÁñ32zóDEz|êB`NULL 1
O#ó®¯U$%ðñàCs;£#+Ü+�;ÈaLë�ðñ¨¦ô6­YûÄÅ+Ü1

xact_commit `bigint`a./0U¶F&+äN.

xact_rollback  `bigint`ó./0U¶ñÇ+äN.

blks_read  `bigint`Kó./0UöZ+¦B6.

blks_hit
`bigint`Kñ§U*F¦B6+ô.IãaöZ #éä+(OãØóKIvorySQLñ§UIo #Káâgù
+hEgùñ§U)

tup_returned  `bigint`OH./0UäÕðñ+T.

tup_fetched  `bigint`OH./0UäÕYZ+T.

tup_inserted  `bigint`äÕKó./0U¬9+T.

tup_updated `bigint`OH./0UäÕ{|+T.

tup_deleted  `bigint`OH./0UiäÕV,+T.

conflicts  `bigint`Ê(*a./0U+ÃvóëoZì+äÕ.1(óëã*îKH]UN$¦)

temp_files
`bigint`OH./0UäÕId+¹ìhE+.S1Èa¹ìhEpLi0.Io Éà¹ìhEå­di
Id(Ý^IWX^N�)I{ eÑlog_temp_files/­1

temp_bytes
`bigint`OH./0U+äÕ29¹ìhE+./©S1Èa¹ìhEpLi0.Io eÑ¹ìhEå­
diIdI{ eÑlog_temp_files/­1

deadlocks `bigint`Ka./0Uâ\R+íÜ.

checksum_failures
`bigint`Ka./0(^Î7¤()Uâ\R+./=;ü8¼}.I^_ÕaT]./;ü8)åNULL1
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checksum_last_failure  `timestamp with time
zone`Ka./0(^Î7¤()Uâ\R>R%H./=;ü8¼}+ì«I^_ÕaT]./;ü8)åN
ULL1

blk_read_time  `double
precision`KOH./0U!"R7öZ./hE6Èª[+ì«IYÎÏåèö(^_T]wtrack_io_timi
ngI_)å>)

blk_write_time  `double
precision`KOH./0U!"R72./hE6Èª[+ì«IYÎÏåèö(^_T]wtrack_io_timing
I_)å>)

stats_reset  `timestamp with time zone`Ouù0./>R%ô6­+ì«

pg_stat_database_conflicts

`pg_stat_database_conflicts`®¯å�%H./0ØÙ%TI
]ûkl./0-ºËÊ(*RHUN$¦+Ãv"=óëoiZì+äÕ+ù0Àà1
OH®¯LãØÙRHUN$¦+ÀàIãåóëü *îKòUN$¦1

Ä22. pg_stat_database_conflicts  ®¯

datid  `oid`./0+OID

datname `name`./0+ÑÒ

confl_tablespace  `bigint`OH./0UÊ(V,Ää«oZì+äÕ+.S

confl_lock  `bigint`a./0UÊ(ÜùôìoiZì+äÕ.

confl_snapshot  `bigint`a./0UÊ(];åoZì+äÕ.

confl_bufferpin  `bigint`a./0UÊ(ÖùñóòoiZì+äÕ.

confl_deadlock  `bigint`a./0UÊ(íÜoiZì+äÕ.

pg_stat_all_tables

`pg_stat_all_tables`®¯Lås;./0U+�%HÄõØó TOAST
ÄúØÙ%TIóTkl*¤óÄ+Åy4?+ù0Àà1
`pg_stat_user_tables`.`pg_stat_sys_tables`®¯ØÙ4©+ÀàIÇ#i"Ü£¥ûãkl]ý.gù
Ä1

Ä23. pg_stat_all_tables  ®¯

�Þßæç

relid  `oid`Ä+OID

schemaname `name`óÄÈK+ñÐ+ÑÒ

relname `name`OHÄ+ÑÒ

seq_scan `bigint`KaÄ¦TG+fXïæ.

seq_tup_read `bigint``±ïæYZ+@ìT.

idx_scan `bigint`¤OHÄ*ÿ+À©ïæ.

idx_tup_fetch  `bigint`À©ïæYZ+@ìT.

n_tup_ins  `bigint`¬9+T.

n_tup_upd `bigint`{|+T.(ØóHOT{|+T)

n_tup_del  `bigint`V,+T.

n_tup_hot_upd `bigint`HOT{|+T.(ÉI äºè¯+À©{|)

n_live_tup  `bigint`ß+T+á0.S

n_dead_tup `bigint`àíT+á0.S
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n_mod_since_analyze `bigint`¨¦ô¥úaÄYûuK+T+á0.S

n_ins_since_vacuum `bigint`¨¦ôzäaÄYû¬9+T+á0.S

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

last_autovacuum `timestamp with time zone`OHÄ>R%ôi¨Gzü�ï¬=zü+ì«

last_analyze  `timestamp with time zone`¦%ôâG¥úOHÄ

last_autoanalyze  `timestamp with time zone`¨Gzü�ï¬=>R%ô¥úOHÄ

vacuum_count `bigint`OHÄiâGzü+ô.(`VACUUM FULL` 0.)

autovacuum_count `bigint`OHÄiautovacuum�ï¬=zü+ô.

analyze_count `bigint`âG¥úOHÄ+ô.

autoanalyze_count  `bigint`OHÄiautovacuum�ï¬=¥ú+ô.

pg_stat_all_indexes

`pg_stat_all_indexes`®¯Lås;./0U+�HÀ©ØÙ%TIóTkl?(¤óÀ©Åy+ù0Àà
1`pg_stat_user_indexes`.`pg_stat_sys_indexes`®¯ØÙ4©+ÀàIÇ#i"Ü£ã¥ûkl]ý.
gùÀ©1

Ä24. pg_stat_all_indexes  ®¯

�Þßæç

relid  `oid`¤(aÀ©+Ä+OID

indexrelid  `oid`OHÀ©+OID

schemaname `name`OHÀ©ÈK+ñÐÑÒ

relname `name`OHÀ©+Ä+ÑÒ

indexrelname `name`OHÀ©+ÑÒ

idx_scan `bigint`KOHÀ©¦2T+À©ïæ+.S

idx_tup_read  `bigint`ïæaÀ©ðñ+À©@.

idx_tup_fetch  `bigint`\]aÀ©¬TåèÀ©ïæYZ+ßGÄT.

À©XYiåèÀ©ïæôÒö¯ÓÀ©ïæYàÒH$\]1K%ôö¯ïæUIxHÀ©+ñGXYi
!" AND ^ OR
,)!µIãas\]%ôö¯ïæìäYLZ£+HûRT*ìù+À©?fÿû1ãaI%ôö¯ïæ
üÜQ¨\]+À©+`pg_stat_all_indexes`. idx_tup_read`í32M9BNrJwx`pg_stat_all_tables .
idx_tup_fetch`í32ÞHö5OP`pg_stat_all_indexes .idx_tup_fetch 1^_ÈFî+fSÜ KÒH
$ù0Ààòõ+-º¦ËIÒH${üÅyÀ©ûâäIãåÒH$ù0ÀàXO¶wÒ |ãÓw1

Æ³

É\ ]ö¯ïæI`idx_tup_read`.`idx_tup_fetch`0.{XO ©Iãå`idx_tup_read`ù04
óÀ©Z£+À©@o`idx_tup_fetch`ù04ÄZ£+ßÕ+T1^_\]óÀ©Z£wbcíîT
^-°F&+TI^+^_!"%ôã]À©ïæ+DÐ³ZwbcRYZIR+Lq11

pg_statio_all_tables

`pg_statio_all_tables`®¯Lås;./0U+�HÄõØó TOAST
ÄúØÙ%TIóTkl;ùÄ¦a? I/O
+ù0Àà1`pg_statio_user_tables`.`pg_statio_sys_tables`®¯ØÙ4©+ÀàIÇ#i"Ü£¥ûã
kl]ýÄ.gùÄ1

Ä25. pg_statio_all_tables  ®¯
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�Þßæç

relid  `oid`Ä+OID

schemaname `name`óÄÈK+ñÐÑ

relname `name`OHÄ+ÑÒ

heap_blks_read `bigint`4óÄUöZ+¦B6+.S

heap_blks_hit  `bigint`óÄU+ñóòÆU.

idx_blks_read  `bigint`4OHÄ¦ÈaÀ©öZ+¦B6.

idx_blks_hit  `bigint`OHÄ¦ÈaÀ©U+ñóòÆU.

toast_blks_read  `bigint`4OHÄ+TOASTÄUöZ+¦B6+.S(^_a+Ö)

toast_blks_hit  `bigint`OHÄ+TOASTÄU+ñóòÆU.(^_a+Ö)

tidx_blks_read  `bigint`4OHÄ+TOASTÄÀ©UöZ+¦B6+.S(^_a+Ö)

tidx_blks_hit  `bigint`OHÄ+TOASTÄÀ©U+ñóòÆU.(^_a+Ö)

pg_statio_all_indexes

`pg_statio_all_indexes`®¯Lås;./0U+�HÀ©ØÙ%TIóTkl;ùÀ©¦a? I/O
+ù0Àà1
`pg_statio_user_indexes`.`pg_statio_sys_indexes`®¯ØÙ4©+ÀàIÇ#i"Ü£¥ûãkl]ý
À©.gùÀ©1

Ä26. pg_statio_all_indexes  ®¯

�Þßæç

relid  `oid`¤OHÀ©+Ä+OID

indexrelid  `oid`OHÀ©+OID

schemaname `name`À©ÈK+ñÐÑÒ

relname `name`aÀ©+Ä+ÑÒ

indexrelname `name`OHÀ©+ÑÒ

idx_blks_read  `bigint`4aÀ©UöZ+¦B6+.S

idx_blks_hit  `bigint`aÀ©U+ñóòÆU.

pg_statio_all_sequences

`pg_statio_all_sequences`®¯Lås;./0U+�HX�ØÙ%TIóTklK;ùX�¦a? I/O
+ù0Àà1

Ä27. pg_statio_all_sequences  ®¯

�Þßæç

relid  `oid`X�+OID

schemaname `name`aX�ÈK+ñÐ+ÑÒ

relname `name`aX�+ÑÒ

blks_read  `bigint`4OHX�UöZ+¦B6+.S

blks_hit  `bigint`KaX�U+ñóòÆU.

pg_stat_user_functions

`pg_stat_user_functions`®¯Lå�%Hiá¨+´.ØÙ%TIóTkla?ó´.ÖT+ù0Àà1
track_functionsä.îïRÇ®u´.i§¨1
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Ä28. pg_stat_user_functions  ®¯

�Þßæç

funcid  `oid`´.+OID

schemaname `name`OH´.ÈK+ñÐ+ÑÒ

funcname `name`OH´.+ÑÒ

calls  `bigint`OH´.¶wim]+ô.

total_time  `double precision`KOH´.Yà¨Èm]+Lë´.Uª[+©ì«IYÎÏ0

self_time  `double precision`KOH´.mÍª[+©ì«I Øói¨m]+Lë´.IYÎÏ0

pg_stat_slru

IvorySQL!"*SLRU*(simple least-recently-usedIåè+>r->Ñ-\])ñ§Åyöu¦B¦+Àà1
`pg_stat_slru`®¯Lå�Hi§¨+SLRUñ§ØÙ%TIkl?(Åyñ§=>+ù0Àà1

Ä29. pg_stat_slru  ®¯

�Þßæç

name `text`SLRU+ÑÒ

blks_zeroed  `bigint`ö3Hq«i­>+6.

blks_hit
`bigint`¶wKSLRUU+¦B6i*F+ô.Iãa äºöZ(OãØóSLRUU+ÆUIo #áâgù
+hEgùñ§)

blks_read  `bigint`åOHSLRUöZ+¦B6.

blks_written  `bigint`åOHSLRU29+¦B6.

blks_exists  `bigint`åOHSLRUâä#_§K+6.

flushes  `bigint`aSLRU+å./=|.

truncates  `bigint`OHSLRU++â.

stats_reset  `timestamp with time zone`Ouù0./>R%ô6­+ì«

Statistics Functions

Lëä[ù0Àà+Dá#þÿ\]äÕIOuäÕ\]¦ç¹Á®¯]R+ÇÈù0ÀàÅy´.1
^ºwó^´.ÑùãïIXäe¹Á®¯+ùçõÝ^IKpsqlUæXY*G`\d+ pg_stat_activity`ú1
÷¤�%H./0ù0Àà+Åy´.Å%H./0 OID
âåä.û¹jº_`®H./01o÷¤�HÄ.�HÀ©+´.º+Ä^À© OID1
÷¤�H´.ù0Àà+´.]%H´.
OID1Æ³ãaKs;./0U+ÄôÀ©.´.ÊOiOu´.[R1

{xù0Éµ+´.�K Ä 30 U1

Ä30.Additional Statistics Functions

´.æç

pg_backend_pid () ç `integer`ðñÉQRs;üÖ+UN$¬=+¬=ID1

pg_stat_get_activity  ( integer  ) ç setof
record`´VÍÎZµ\IDQR£SÁñ01ZTÐ2!­ÍÎy`NULL I)ðñgùU�HßGR7+%4
òõ1 ðñ+ê%#`pg_stat_activity`®¯Uê%+ÄÉ1

pg_stat_get_snapshot_timestamp () ç `timestamp with time zone`ðñs;ù0;å+ì«Z1

pg_stat_clear_snapshot  () ç `void`»Ýs;+ù0;å1
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pg_stat_reset  () ç
`void`Ls;./0+Èaù00.$6­å>1ÚÛíì5ó´.òØ(ô¸]ýIÇ#Lë]ýXY
iéKEXECUTEû\Ta´.1

pg_stat_reset_shared  ( text  ) ç `void`è/ä.+ ©IL%uÉ|-º+ù00.$6­å>1
ä.XY#`bgwriter`û6­`pg_stat_bgwriter`®¯Ukl+Èa0.$I
^+`archiver`û6­`pg_stat_archiver`®¯Ukl+Èa0.$1ÚÛíì5ó´.òØ(ô¸]ýI
Ç#Lë]ýXYiéKEXECUTEû\Ta´.1

pg_stat_reset_single_table_counters  ( oid  ) ç
`void`Ls;./0UèHÄ^À©+ù0Àà6­å>1ÚÛíì5ó´.òØ(ô¸]ýIÇ#Lë
]ýXYiéKEXECUTEû\Ta´.1

pg_stat_reset_single_function_counters  ( oid  ) ç
`void`Ls;./0UèH´.+ù0Àà6­å>1ÚÛíì5ó´.òØ(ô¸]ýIÇ#Lë]ý
XYiéKEXECUTEû\Ta´.1

pg_stat_reset_slru  ( text  ) ç void`®YrSLRUUEôVWÊ»£SLRUZ&í01XÇBY_
!­ZË3BNULL2ê»£SLRUUEZ`pg_stat_slru`[lÊ\¹Zí3)®ÂXÇ_
Ë3IJH`CommitTs ô MultiXactMemberô MultiXactOffset ô Notify ô Serial ô Subtransô
^`Xact`U+%HIYEã6­ó4A+0.$1
^_ä.#`other`(^@Ó¦Ibcéájû+ÑÒ)ItdÈaLëSLRUñ§+0.$I^,-ùç+ñ
§ILi6­1ÚÛíì5ó´.òØ(ô¸]ýIÇ#Lë]ýXYiéKEXECUTEû\Ta´.1

`pg_stat_get_activity`#`pg_stat_activity`®¯+ÇÈ´.I
¨ðñ%HTÉµILUØÙa?�HR7¬=ÈaX]+Àà1aìãY£óÀà+%HÄÉXOü{D
E1 KtuíìUIXY\]%!{ê+÷¤�HR7+ù0Åy´.IOuklK Ä 31U1
OuÅy´.\]%HR7 ID 'I-º4 1 Rs;ßGR7.A1
´.`pg_stat_get_backend_idset`Fîw%ôDE+Dáå�HßGR7·î%Tûm]Ou´.1
Ý^IºklPIDYàÈaR7s;+äÕr

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

´.æç

pg_stat_get_backend_idset  () ç `setof integer`ðñs;ßGR7ID'+Éµ(41RßGR7.)1

pg_stat_get_backend_activity  ( integer  ) ç `text`ðñaR7>räÕ+hm1

pg_stat_get_backend_activity_start  ( integer  ) ç `timestamp with time
zone`ðñR7>r%ôäÕ23+ì«1

pg_stat_get_backend_client_addr  ( integer  ) ç `inet`ðñ`ÿRaR7+Äý7+IPÃ$1

pg_stat_get_backend_client_port  ( integer  ) ç `integer`ðñÄý7](!À+TCP7ñ'1

pg_stat_get_backend_dbid ( integer  ) ç `oid`ðñaR7`ÿ+./0+OID1

pg_stat_get_backend_pid ( integer  ) ç `integer`ðñaR7¬=ID1

pg_stat_get_backend_start  ( integer  ) ç `timestamp with time zone`ðñó¬=23+ì«1

pg_stat_get_backend_userid  ( integer  ) ç `oid`ðñ#õRaR7+]ý+OID1

pg_stat_get_backend_wait_event_type  ( integer  ) ç
`text`^_R7s;­KùÑIðñùÑäEÞßÑÒI_)ðñNULL1

pg_stat_get_backend_wait_event  ( integer  ) ç
`text`^_R7s;­KùÑI)ðñùÑäEÑÒI_)åNULL1

pg_stat_get_backend_xact_start  ( integer  ) ç `timestamp with time
zone`ðñR7s;äN23+ì«1
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ä[Ü

gî./0ßG+üª%Ha]+LÌ#`pg_locks`gùÄ1Oh¢*³./0êüSä[KÜêü$P>
°óô+Ü+Àà1Ý^IOHNOXYi](r

¥ ä[s;Èa°óô+ÜôK%Hìù./0U+?g¦Èa+ÜôK%Hìù?g¦Èa+ÜI^+
Ê%HìùIvorySQLüÖëa+Èa+Ü1

¥ øâs;./0UÊa>x°éKÜ+?gõ¨ëXO#./0Äý7+ÐÑ7ú1

¥ øâÜÐÑ°./0©ûMOÊû+ËÌIYàÜÐÑnÕ~H./0SS+àH-º1

Progress Reporting

IvorySQLÌaKÆÇÖT"=U_`öuÆÇ¬é+O¼1
A;Iêë¬é_`+ÆÇãa`ANALYZE`, CLUSTER,CREATE INDEX, VACUUM, . BASE_BACKUPÝ^
pg_basebackup*G+¬T'éHÛ+vïÆÇ1°ûXO-ü,-1

ANALYZE Progress Reporting

�s`ANALYZE`\TìI`pg_stat_progress_analyze`®¯LØÙs;\TóÆÇ+�HR7+%T1
5>+ÄæçwLº_`+ÀàIVFîw?(^cóå¨É+Àà1

Ä32. pg_stat_progress_analyze  ®¯

�Þßæç

pid  `integer`R7+¬=ID1

datid  `oid`R7`ÿR+./0+OID1

datname `name`R7`ÿR+./0+ÑÒ1

relid  `oid`i¥ú+Ä+OID1

phase `text`s;ûüH%1ä8 Ä 33 1

sample_blks_total  `bigint`Liíh+R6+©.1

sample_blks_scanned `bigint`ïæ+R6.S1

ext_stats_total  `bigint`,-ù0Àà+.S1

ext_stats_computed `bigint`¶w0S+,-ù0+.S. a0.$òK `computing extended
statistics`H%Ü¬1

child_tables_total  `bigint`ÄÄ+.S1

child_tables_done  `bigint`ïæ+ÄÄ.1a0.$ãaK`acquiring inherited sample
rows`H%ÊüÜ¬1

current_child_table_relid  `oid`s;­Kïæ+ÄÄ+OID1aê%òK`acquiring inherited sample
rows`ìaè1

Ä33.ANALYZE phases

H% æç

initializing ÆÇ­KÁH23ïæR1OHH%Æ0üÉf¢ì
1

acquiring sample rows óÆÇs;­Kïæ`relid`°G+ÄYY£lÝT1

acquiring inherited sample rows óÆÇs;­KïæÄÄYY£lÝT1�`child_ta
bles_total`, child_tables_done ,
.`current_child_table_relid`ØÙaH%+¬éÀ
à1

computing statistics óÆÇ4Äïæq«Y£+hÝT0Sù0Àà1
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computing extended statistics óÆÇ4Äïæq«Y£+hÝT0S,-ù0Àà
1

finalizing analyze óÆÇK{|`pg_class`1saH%}ùìI ANALYZ
E L°T1

Æ³

sK¥òÄ¦\T`ANALYZE`ìI¨+Èa¥ò{üiîê¥úI^KANALYZEUïFR"1
KOôíì5IÔÿ_`ñÄ+`ANALYZE`¬éIxÉ¨+rêù0ÀàIÅR#�H¥ò+(rêù
0Àà)1

CREATE INDEX Progress Reporting

�s\T`CREATE
INDEX`^`REINDEX`ìI`pg_stat_progress_create_index`®¯LØÙs;­KIdÀ©+�HR7+%T
1 5>+ÄæçwLº_`+ÀàIVFîw?(^cóå¨+Àà1

Ä34. pg_stat_progress_create_index  ®¯

�Þßæç

pid  `integer`R7+¬=ID1

datid  `oid`R7`ÿR+./0+OID1

datname `name`R7`ÿR+./0+ÑÒ1

relid  `oid`­KIdÀ©+Ä+OID1

index_relid  `oid`­KId^6dÀ©+OID1KÉV* `CREATE INDEX`+ìúIaå 01

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

phase `text`À©Id+s;ûüH%1 ä8 Ä 35 1

lockers_total  `bigint`KO]+íì5IäºùÑ+)½ó©.

lockers_done `bigint`¶wùÑ+)½ó.S1

current_locker_pid  `bigint`A;­KùÑ+)½ó+¬=ID1

blocks_total  `bigint`mH%ºûü+ò6©.1

blocks_done `bigint`s;H%¶wûü+ò6.S1

tuples_total  `bigint`s;H%ºûü+P!©.1

tuples_done `bigint`Ks;H%¶wûü+P!.S1

partitions_total  `bigint`K¥òÄ¦IdÀ©ìIó�i/­åºKL¦IdÀ©+¥ò©.1

partitions_done  `bigint`sK¥òÄ¦IdÀ©ìIó�i/­åKL¦}ùÀ©+¥ò.1

Ä35.CREATE INDEX +H%

H% æç

]¸^ `CREATE INDEX`^`REINDEX`­KÁHIdÀ©1
OHH%Æ0üÉf¢ì1

_ñQ/`ab) CREATE INDEX CONCURRENTLY`ô`REINDEX
CONCURRENTLY`½N/`£I6c±JZbdZì(
ef_
$5NMªghä2ûri8jÂk1_`lockers_t
otal ô lockers_done . current_locker_pid
�ØÙwOHH%+¬éÀà1
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lñmn À©#ÊÅyDáû]P8dÁ+1
KO%H%Iêë¬é_`+ÅyDá?2¨ß+¬
é./IÄH%KO%òUÄl1
!fíì5I blocks_total`ê`blocks_done`®Ko
µ¬342÷I6Ko`tuples_total`ê`tuples_do
ne1

N>9Q/`ab) CREATE INDEX CONCURRENTLY`ô`REINDEX
CONCURRENTLY`½N/`£I6bpJZì(efb
dZì(_$5NMªghä2ûri8jÂk1_
`lockers_total ô lockers_done .
current_locker_pid  �ØÙwOHH%+¬éÀà1

mn>9&qrmn CREATE INDEX
CONCURRENTLY`½Nqrmn2smef>9Zlt
u_!­5HNMªghS2ûri8jÂk1_î
`blocks_total õ/­åÀ©+©Í1ú.
`blocks_done`ØÙwOHH%+¬éÀà1

Í3>9&vwtu `CREATE INDEX
CONCURRENTLY`­K¤À©ïæH%+ñG¬TW
X1

mn>9&qrJ `CREATE INDEX
CONCURRENTLY`­KïæÄIYü´;òHH%x
É+À©¯P1s KV*ñÐìIOHH%iô"
1`blocks_total`�õ/­åÄ+©Í1ú.`blocks
_done`�ØÙOHH%+¬éÀà1

/`xy CREATE INDEX CONCURRENTLY`ô`REINDEX
CONCURRENTLY`½N/`I6c±JZì(z{¶y
_ $5òóMªghä2ûri8jÂk1_
`lockers_total ô lockers_done .
current_locker_pid  �ØÙwOHH%+¬éÀà1

|T dead}Q/`readers REINDEX
CONCURRENTLY`/`Jù£adZì(efÁ2~®
xmn|TB�mn_$5NMªghä2ûri8
Âk1_`lockers_total ô lockers_done .
current_locker_pid  �ØÙwOHH%+¬éÀà1

N dropping}Q/`readers REINDEX
CONCURRENTLY`/`Jù£adZì(efÁ2~7
Äxmn_$5NMªghä2ûri8Âk1_î
`lockers_total ô lockers_done .
`current_locker_pid`ØÙwOHH%+¬éÀà1

VACUUM¬é_`

ãº`VACUUM`­K\TI�%Hs;­Kzü+R7õØóautovacuumLâ+¬=úK`pg_stat_progres
s_vacuum`®¯Upüa%T15>+ÄæçwLi_`+ÀàVWFîw^cóå¨É+Àà1`VACUU
M FULL`ÆÇ+¬é#!"`pg_stat_progress_cluster`_`+Iãå`VACUUM
FULL`.`CLUSTER`p#62ÄIoµ!+`VACUUM`ã#¾ÃuKÄ1

Ä36. pg_stat_progress_vacuum ®¯

�Þßæç

pid  `integer`R7+¬=ID1

datid  `oid`OHR7`ÿ+./0+OID1

datname `name`OHR7`ÿ+./0+ÑÒ1

relid  `oid`ivacuum+Ä+OID1

phase `text`vacuum+s;ûüH%1
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heap_blks_total
`bigint`óÄUR6+©.1OH.êKïæ23ì_`I¦RÜQ+6L üõVW äºúiOH`VAC
UUM`Åy1

heap_blks_scanned bigint`ÂqrZÅÇ3É_Ñóvisibility
mapÂVÌÖ^qr2GÜÇ®Âk1Ö5áàÉ2
Âk1ZÇjÂKLNûr63Ê25<$I{efäûr3#Fâ®j/ó`heap_blks_total 1
òsû(`ïæR`H%ìOH0.$Êü;¬1

heap_blks_vacuumed
`bigint`izü+R6.S1,ÉÄÕaÀ©IOH0.$òKû(`züR`H%ìÊü;¬1
 ØÙíîP!+6üiô"IãaOH0.$XOaìü¼;ôà%H¡qÍ+ÜS1

index_vacuum_count `bigint`¶}ù+À©züöq.1

max_dead_tuples
`bigint`KäºÖT%HÀ©züöq¦;ÇÉXY§)+íîP!.IZô(maintenance_work_mem
1

num_dead_tuples `bigint`4¦%HÀ©züöqYûxÉ+íîP!.1

Ä37.VACUUM+H%

H% æç

]¸^ `VACUUM`­KÁH23ïæR1OHH%Ùóëå
¢1

qrÅ `VACUUM`­KïæR1^_äºI¨Lü¤�H=
>¬TudYàõú~üIVWXOüÖTù°Gâ
1`heap_blks_scanned`�XY]ûgîïæ+¬é
1

I{mn `VACUUM`s;­KzüÀ©1^_%HÄÞaÀ©
Itd�ôzüìOHH%üKRïæ}ùRçÑ*
î%ô1^_maintenance_work_mem ¥Y§ç
&R+íîP!I)�ôzüìüxôzüÀ©1

I{Å VACUUM`$Q½NI{Å_I{ÅúqrÅ5H*G
räã2I{ÅªåNNGãI{mnZ]º}Á_
!­`heap_blks_scanned`çó`heap_blks_total I
gùLKOHH%}ù¦RñûïæRy_)Igù
LKOHH%}ùR23züÀ©1

Iémn `VACUUM`s;­Kz,À©1OHH%*îKRi
}æïæVW¤R.À©+Èazüp¶w}ùYR
1

èêÅ `VACUUM`­K+âRIYEÅ?gÖÌ+ä=>ð
-°áâgù1OHH%*îKz,}À©¦R1

ëÄFÁZIé `VACUUM`KÖT>è+z,1KOHH%UI`VA
CUUM`LzüäÇä«CDô{|`pg_class`U+
ù0ÀàVWLù0Àà_`°ù0xÉ$1sOH
H%}ùìI`VACUUM`{¢°Tw1

CLUSTER¬é_`

�s`CLUSTER`^`VACUUM
FULL`\TìI`pg_stat_progress_cluster`®¯LØÙs;­K\T+�%HRè+òõ15>+Äüæç
wLi_`+ÀàIVFîw?(^cóåOuÀà+Àà1

Ä38. pg_stat_progress_cluster  ®¯

�Þßæç

pid  `integer`Rè+¬=ID1

36



datid  `oid`óR7`ÿ+./0+OID1

datname `name`*aR7`ÿ+./0+ÑÒ1

relid  `oid`iÉ|+Ä+OID1

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

phase `text`s;ûüH%1

cluster_index_relid  `oid`^_­K\]À©¤Ä¬TïæIO¢#­K\]+À©+OIDy_)å01

heap_tuples_scanned bigint`qrZÅtu3_ ûrí3)í£Ni8B`seq scanning heap ,index
scanning heap ^ `writing new heap`ìÊüÜ¬1

heap_tuples_written  bigint`bpZÅtuZ3É_ûrí3)í£Ni8B`seq scanning heap ,index
scanning heap ^ `writing new heap`ìÊü;¬1

heap_blks_total  `bigint`ÄU+R6©.1 OH.ê#K`seq scanning heap`+23ì_`+1

heap_blks_scanned `bigint`ïæ+R6.S1 OH0.$ãaKH%å`seq scanning
heap`ìÊüÜ¬1

index_rebuild_count  `bigint`6d+À©.1 ó0.$òK`6dÀ©`H%ìÊüÜ¬1

Ä39.CLUSTER . VACUUM FULL H%

H% æç

]¸^ óÆÇÁH23ïæR 1
OHH%Æ0üÉf¢ì1

seqqrÅ óÆÇA;í]fXïæ+DÐ¤Ä¬Tïæ1

mnqrÅ `CLUSTER`A;­K\]À©ïæÄ1

tuvw `CLUSTER`A;­K¤P!¬TWX1

lbpÅ `CLUSTER`A;­Kç2|+R1

#ìS%ÅÆ A;IóÆÇ­KL|dÁ+hEmìRö1

Xñmn óÆÇA;­K6d%HÀ©1

I{ óÆÇ­KÖT>R+züLâ1
saH%}ùRI`CLUSTER`^`VACUUM
FULL`L°T1

'éHÛ¬é_`

�s^pg_basebackupOh+Ù]=X¬T'mHÛìI
`pg_stat_progress_basebackup`®¯LØÙs;\T`BASE_BACKUP`vïÆÇ.SHÛ+�HWAL*»¬
=+%T1 5>+ÄæçwLº_`+ÀàIVFîw?(^cóå¨+Àà1

Ä40. pg_stat_progress_basebackup ®¯

�Þßæç

pid  `integer`WAL*»D¬=ID1

phase `text`A;+ûüH%1

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

backup_streamed `bigint`./S+©S1OH0.$ãK`streaming database files`H%^`transferring
wal files`ìÜ¬1

tablespaces_total  `bigint`ºSñ»+Ää«©.1
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tablespaces_streamed `bigint`Sñ»+Ää«.1a0.$òK`streaming database files`H%Ü¬1

Ä41.'éHÛH%

H% æç

initializing WAL*»$¬=­KÁH23HÛ1OHH%Æ0ü
Éf¢ì1

waiting for checkpoint to finish WAL*»$¬=A;­KÖT`pg_start_backup`Y
ÁH¬T'éHÛIVùÑTGHÛâä¥}ù1

estimating backup size WAL*»=XA;­Ká0Lâå'éHÛSºñ+
./0hE+©S1

streaming database files WAL*»$s;­KS./0hEâå'éHÛ1

waiting for wal archiving to finish WAL*»D¬=A;­KÖT`pg_stop_backup`Y
}ùHÛIVùÑ'éHÛÈä+ÈaWALhEùN
§i1 ^_Kpg_basebackupU;ùw`--wal-
method=none`^`--wal-
method=stream`I)HÛLKaH%}ùR°T1

transferring wal files WAL*»$¬=­KºñHÛ"=U·î+ÈaWAL
pX1 ^_pg_basebackupU;ùw`--wal-
method=fetch`I )óH%*îK`waiting for wal
archiving to
finish`H%¦R1saH%}ùìHÛL°T1

G#á¨

IvorySQLFîwNOûêë./0UN$+G#á¨1Oh¢*³KP8U+ì
ù¥¦m]ªÌLÌûá¨ÖT"=1

%u¡÷^á¨¥¶wi¬9K7P8U1Ou¡÷+A+#i./02*+.êüS\]1ÚÛíì5I
¡÷ içÑRIvorySQLUy]ýäºkÐÃ`¢M­£m\£¡÷X]1

A;IDTrace¶iêëI¨K SolarisômacOSôFreeBSDôNetBSD . Oracle Linux ¦X]1 Linux
+SystemTap@AFîw%ôX]+ DTrace
ùð½1êëLëG#á¨LÌKü¤¦XY!"Kà`src/include/utils/probes.h`U+¥ùç@F1

G#á¨+çÑ

ÚÛíì5I¡÷# X]+IãaæLäºkÐÃ`¢M­£m¦¡÷KIvorySQLUX]1ºØó DTrace
êëIKM­ì;ù`--enable-dtrace`1

Ëd¡÷

^Ä 42ÈlI7P8UFîw%u¹Á¡÷1Ä
43kÐwK¡÷U\]+Þß1sÅIXYÜQ{x¡÷ûÜáIvorySQL+Xõ\M1

Ä42.Ëd DTrace ¡÷

ÑÒ ä. æç

transaction-start (LocalTransactionId) K%H|äN23ìI*+¡÷1
arg0 #äN ID1

transaction-commit (LocalTransactionId) K%HäNùN}ùìI*+¡÷
1arg0 #äN ID1

transaction-abort (LocalTransactionId) s%HäN¼}}ùìI*+¡÷
1arg0 #äN ID1
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query-start (const char *) s%HäÕ+ûüi23ìI*+
¡÷1arg0 #äÕêëí1

query-done (const char *) s%HäÕ+ûü}ùìI*+¡
÷1arg0 #äÕêëí1

query-parse-start (const char *) s%HäÕ+óúi23ìI*+
¡÷1arg0 #äÕêëí1

query-parse-done (const char *) s%HäÕ+óú}ùìI*+¡
÷1arg0 #äÕêëí1

query-rewrite-start (const char *) s%HäÕ+62i23ìI*+
¡÷1arg0 #äÕêëí1

query-rewrite-done (const char *) s%HäÕ+62}ùìI*+¡
÷1arg0 #äÕêëí1

query-plan-start () s%HäÕ+,Ji23ìI*+
¡÷1

query-plan-done () s%HäÕ+,J}ùìI*+¡
÷1

query-execute-start () s%HäÕ+ÖTi23ìI*+
¡÷1

query-execute-done () s%HäÕ+ÖT}ùìI*+¡
÷1

statement-status (const char *) bcìúsUN$¬={|¨+`p
g_stat_activity`.`status`ìI*+
¡÷1arg0 #|+£#êëí1

checkpoint-start (int) s%Hâä¥i23ìI*+¡÷
1arg0
ºîö¹Xûò¥ ©+âä¥Þ
ßIÝ^?óõshutdownúôÁ
Éõimmediateú^áïõforceú
1

checkpoint-done (int, int, int, int, int) s%Hâä¥}ùìI*+¡÷õ
âä¥ûü"=UX�U�G+5
%HI*+¡÷ú1arg0
#º2+ñóò.S1arg1
#ñóò+©.1arg2ôarg3 .
arg4
¥ûØÙwÜQôV,.07ñx
+ WAL hE+.S1

clog-checkpoint-start (bool) s%Hâä¥+ CLOG
Ì¥i23ìI*+¡÷1arg0
åwÄl­fâä¥IåxÄl?
óâä¥1

clog-checkpoint-done (bool) s%Hâä¥+ CLOG
Ì¥}ùìI*+¡÷1arg0
+Ùç*`clog-checkpoint-
start`U4©1

subtrans-checkpoint-start (bool) s%Hâä¥+ SUBTRANS
Ì¥i23ìI*+¡÷1arg0
åwÄl­fâä¥IåxÄl?
óâä¥1

subtrans-checkpoint-done (bool) s%Hâä¥+ SUBTRANS
Ì¥}ùìI*+¡÷1arg0
+Ùç*`subtrans-checkpoint-
start`U4©1
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multixact-checkpoint-start (bool) s%Hâä¥+ MultiXact
Ì¥i23ìI*+¡÷1arg0
åwÄl­fâä¥IåxÄl?
óâä¥1

multixact-checkpoint-done (bool) s%Hâä¥+ MultiXact
Ì¥}ùìI*+¡÷1arg0
+Ùç*`multixact-checkpoint-
start`U4©1

buffer-checkpoint-start (int) s%Hâä¥+2ñóòÌ¥i2
3ìI*+¡÷1arg0
ºîö¹Xûò¥ ©+âä¥Þ
ßIÝ^?óõshutdownúôÁ
Éõimmediateú^áïõforceú
1

buffer-sync-start (int, int) sÇÉKâä¥q«232åñó
òìõK¹j®uñóòé i2
¦RúI*+¡÷1arg0
#ñóò©.Iarg1
#s;ååVWäºi2+ñóò
.S1

buffer-sync-written (int) Kâä¥q«s�Hñóòi2}
¦RI*+¡÷1arg0 #ñóò+
ID1

buffer-sync-done (int, int, int) sÈaåñóòi2¦RI*+¡
÷1arg0 #ñóò©.1arg1
#âä¥¬=@Ó2+ñóò.S
1arg2 #q/2+.Aõ`buffer-
sync-start`+ arg1úyarg1 . arg2
+bc+ ©àCKóâä¥q«
aLë¬==2wñóò1

buffer-checkpoint-sync-start () Kåñóòi29RËª¦RVW
K23*G fsync
:+¦;I*+¡÷1

buffer-checkpoint-done () s©AñóòR¦B}ùìI*+
¡÷1

twophase-checkpoint-start () s%Hâä¥+òH%Ì¥i23
ìI*+¡÷1

twophase-checkpoint-done () s%Hâä¥+òH%Ì¥}ùì
I*+¡÷1

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

s%ôñóòöi23ìI*+¡
÷1arg0 . arg1
ØÙó=+¥§'.6'õ^_O
#%ô?g,-:+Iarg1 å
-1ú1arg2ôarg3 . arg4
ØÙÄä«ô./0.?g OID
]Yjûó?g1¤%HmÃñó
òIarg5 #Id¹ì?g+R7+
IDy¤(%HÎ7ñóòIarg5 #
InvalidBackendId õ-1ú1arg6
åwÄl%ô?g,-:+Iåx
Äl­fö1
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buffer-read-done (ForkNumber, BlockNumber, Oid,
Oid, Oid, int, bool, bool)

s%ôñóòö}ùìI*+¡÷
1arg0 . arg1
ØÙó=+¥§'.6'õ^_O
#%ô?g,-:+Iarg1
FKØÙ|ÜQ6+6'ú1arg2
ôarg3 . arg4
ØÙÄä«ô./0.?g OID
]Yjûó?g1¤%HmÃñó
òIarg5 #Id¹ì?g+R7+
IDy¤(%HÎ7ñóòIarg5 #
InvalidBackendId õ-1ú1arg6
åwÄl%ô?g,-:+Iåx
Äl­fö1arg7
åwÄlKYU&RóñóòIå
xÄlÕa&R1

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

K*G¤%HÎ7ñóò+b³2
:+¦;I*+¡÷1arg0 . arg1
ØÙó=+¥§'.6'1arg2ô
arg3 . arg4
ØÙÄä«ô./0.?g OID
]Yjûó?g1

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

s%H2:+}ùìI*+¡÷õ
Æ³OãàCºî./°Ëª+ì
«I¨!fVÕa@ÓÃi29R
¦Bú1ä..`buffer-flush-
start`+4©1

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

s%HUN$¬=232%Håñ
óòìI*+¡÷õ^_Owf*
îIÄlshared_buffers�1I^
äºm~Rè29$+îïä.ú
1arg0 . arg1
ØÙó=+¥§'.6'1arg2ô
arg3 . arg4
ØÙÄä«ô./0.?g OID
]Yjûó?g1

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

s%ôåñóò2}ùìI*+¡
÷1ä.*`buffer-write-dirty-
start`4©1

wal-buffer-write-dirty-start () s%HUN$¬=ãåÕaX]
WAL ñóòä«232%Hå WAL
ñóòìI*+¡÷õ^_Owf
*îIÄlwal_buffers�1ú1

wal-buffer-write-dirty-done () s%ôå WAL
ñóò}ùìI*+¡÷1

wal-insert (unsigned char, unsigned char) s%H WAL
òõi¬9ìI*+¡÷1arg0
#óòõ+¨7êü+õrmidú1
arg1 ØÙ info ¹X1

wal-switch () s:+%ô WAL
%mììI*+¡÷1
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smgr-md-read-start (ForkNumber, BlockNumber, Oid,
Oid, Oid, int)

s234%H?göZ%6ìI*
+¡÷1arg0 . arg1
ØÙó=+¥§'.6'1arg2ô
arg3 . arg4
ØÙÄä«ô./0.?g OID
]Yjûó?g1¤%HmÃñó
òIarg5 #Id¹ì?g+R7+
IDy¤(%HÎ7ñóòIarg5
#`InvalidBackendId`õ-1ú1

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

s%ô6öZ}ùìI*+¡÷1
arg0 . arg1
ØÙó=+¥§'.6'1arg2ô
arg3 . arg4
ØÙÄä«ô./0.?g OID
]Yjûó?g1¤%HmÃñó
òIarg5 #Id¹ì?g+R7+
IDy¤(%HÎ7ñóòIarg5
#`InvalidBackendId`õ-
1ú1arg6
#@ÓöZ+êï.Io arg7
#:+öZ+êï.õ^_ò+ 
©¢³/Õ©ªú1

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

s23¼%H?gU29%H6ì
I*+¡÷1arg0 . arg1
ØÙó=+¥§'.6'1arg2ô
arg3 . arg4
ØÙÄä«ô./0.?g OID
]Yjûó?g1¤%HmÃñó
òIarg5 #Id¹ì?g+R7+
IDy¤(%HÎ7ñóòIarg5
#`InvalidBackendId`õ-1ú1

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

s%H62áâ}ùìI*+¡÷
1arg0 . arg1
ØÙó=+¥§'.6'1arg2ô
arg3.arg4
ØÙÄä«ô./0.?g
OIDû¹jó?g1¤(%HmÃ
ñóòIarg5
#Id¹ì?g+R7
IDy¤(%HÎ7ñóòIarg5
#`InvalidBackendId`õ-
1ú1arg6 #@Ó2+êï.Io
arg7
#º+2+êï.õ^_Oò+ 
©I)³/Õ©ªú1

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

s%ôWXáâ23ìI*+¡÷
1arg0
;l#RWXôÀ©WX^./W
X1arg1
åwÄl$%Üáï1arg2
#«�+.A1arg3
#*³\]+LâË§.õYDê
ï0ú1^_º+n@ÅyWX°
_Itd arg4
åw1arg5å`0`ìÄlíTIå`
1`ìÄlVTLâ+Iå`2`ìÄ
lVTþ«1
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sort-done (bool, long) s%ôWX}ùìI*+¡÷1ar
g0
åwÄlªWXIåxÄlËWX
1arg1
#](%ôªWX+¦B6+.A
I^](%ôËWX+YDêï0
+Ë§1

lwlock-acquire (char *, LWLockMode) sùNY£%H LWLock
ìI*+¡÷1 arg0 #ó LWLock
ÈK+múõTrancheú1 arg1
È:++ÜñÐI#Wë^Î71

lwlock-release (char *) s%H LWLock
iåçìõÇ#Æ³-Õa¬­b
c%Hiåç+ùÑ+úI*+¡
÷1 arg0 #ó LWLock
ÈK+múõTrancheú1

lwlock-wait-start (char *, LWLockMode) s%H
LWLock #sÉX]VW%HU
N$¬=ãa23ùÑóÜàåX
]ìI*+¡÷1 arg0 #ó
LWLock ÈK+múõTrancheú1
arg1
:++ÜñÐI#Wë^Î71

lwlock-wait-done (char *, LWLockMode) s%H¬=4¤%H LWLock
+ùÑUiåçìõ¨@Ó-Õa
£RóÜúìI*+¡÷1arg0
#ó LWLock
ÈK+múõTrancheú1 arg1
È:++ÜñÐI#Wë^Î71

lwlock-condacquire (char *, LWLockMode) sm]+;ùéäùÑoùNY£
%H LWLock ìI*+¡÷1arg0
#ó LWLock
ÈK+múõTrancheú1 arg1
È:++ÜñÐI#Wë^Î71

lwlock-condacquire-fail (char *, LWLockMode) sm]+;ùéäùÑoÕaùN
Y£%H LWLock
ìI*+¡÷1arg0 #ó LWLock
ÈK+múõTrancheú1 arg1
È:++ÜñÐI#Wë^Î71

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

s%H6S¸ÜõlmgrÜú+:+
Ê(Ü X]23ùÑìI*+¡
÷1arg0 R arg3
#¹jiÜù¤(+¹®Ý1arg4
;liÜ¤(+Þß1arg5
Äli:++ÜÞß1

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

s%H6S¸Üõlmgr
Üú+:+°TùÑìõÉ¶w£
RÜúI*+¡÷1ä.*`lock-
wait-start`%h1

deadlock-found () síÜâ\$*FíÜìI*+¡
÷1

Ä43.ùç]K¡÷ä.U+Þß

Þß ùç

LocalTransactionId unsigned int

43



LWLockMode int

LOCKMODE int

BlockNumber unsigned int

Oid unsigned int

ForkNumber int

bool unsigned char

\]¡÷

5>+ÝÄ-lw%H¥úgùUäN0.+ DTrace
£mIXY]ûPí%ôMO\]¦;.¦R+`pg_stat_database`;år

#!/usr/sbin/dtrace -qs

postgresql$1:::transaction-start

{

Ê     @start["Start"] = count();

Ê     self->ts  = timestamp;

}

postgresql$1:::transaction-abort

{

Ê     @abort["Abort"] = count();

}

postgresql$1:::transaction-commit

/self->ts/

{

Ê     @commit["Commit"] = count();

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

Ê     self->ts=0;
}

siÖTìIóÝÄ D £m°GOh+ñGr

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

^C

Start                                          71

Commit                                         70
Total time (ns)                        2312105013
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Æ³

SystemTap åá¨£m\]%H ©( DTrace
+¹òIÇ#ÇÈ+¡÷#,-+1Ü£Æ³+#IKOh2+ìúISystemTap
£mé \]45JúPí`êëû©]¡÷Ñ1K°û+ SystemTap
*TUOëXOüiuv1æÙóò¯IDTrace
£mäºãËÃç2.m]I_)ixÉ+á¨ÀàXOüÎé³ç1KÍÌ¥*Fyz+íìUI
¨¢#*îyz+ÌEIo #ÇÈgù1s°¤\]G#á¨*F+ÀàìI%ùºÉ¦\]+£
mYEL{iâä.°¤1

ùç|¡÷

2*+XYKP8Ub³ö­ùç|+¡÷IsÅOº6|çÑ¦RÊOîè15>#¬9|¡÷+A±r

1. ôù¡÷ÑÒYà¡÷X]+./

2. Åó¡÷ùçQ9R`src/backend/utils/probes.d`

3. ^_`pg_trace.h`- §K(ØÙó¡÷¥+ñ6UIØó¨IVWK7P8Uq/+ö­¬9`TRACE
_POSTGRESQL`¡÷¥

4. 6|çÑVü´|¡÷#X]+

ÝÄr.  OP#%H^cÜQ%H¡÷û]äN ID á¨Èa|äN+ÝÄ1

1. ôù¡÷LiÆÑå`transaction-start`VWäº%H`LocalTransactionId`Þß+ä.

2. Ló¡÷ùçQ9R`src/backend/utils/probes.d`r

```

probe transaction__start(LocalTransactionId);
```

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

3. KçÑìI transaction__start`Â°ìfGr±²V`TRACE_POSTGRESQL_TRANSACTION_START õÆ³O
P#è5JúúIXY!"ØórhE`pg_trace.h`Y£1L¥m]Q9R7P8U+µOö­1KO
ôíì5I[ÿûÞØr

```

TRACE_POSTGRESQL_TRANSACTION_START(vxid.localTransactionId);
```

4. K6|çÑ.\T|+²¬ïhE¦RI!"\T5>+ DTrace
ÆÇûâä|Ü+¡÷#_X]1æÙó[RÞØ5>+ñGr

```

# dtrace -ln transaction-start

Ê  ID    PROVIDER          MODULE           FUNCTION NAME

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

18805 postgresql49876     postgres     StartTransactionCommand transaction-start

18855 postgresql49875     postgres     StartTransactionCommand transaction-start

18986 postgresql49873     postgres     StartTransactionCommand transaction-start
```

¼CP8UPQá¨¥ìIa%uäíäºÆ³r

¥ äº1Ë+#Iå¡÷ä.;ù+./Þßº³M¥U\]+àS+./ÞßI_)ü*îçÑ()1

¥ KÍx.çè¦I^_]`--enable-
dtrace`çÑwIvorySQLIé¤cìsîïw"%Há¨¥ìIpü´áó¥+ä.IÉ\Õa¬Tá¨
{üOhb1!f äºÚËæ#_ãK_`%u~ÌàS+Ü1Ç#ºÆ³ ºL2úÍ+´.m]
ç9ä.U1^_æäºOhbIeÑ!"âäá¨#_w+iT]û£ïó¥r

```

if (TRACE_POSTGRESQL_TRANSACTION_START_ENABLED())

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

�Há¨¥a%H¤Ù+`ENABLED`¥1

gî¦B+\]

øâ¦B]S

�HÄpa%Hòº+R¦BhEIÍx../p§)KLU1^_%HÄaÕXOüëµõ¶·Íú+�
I )üª-a%HTOASThE*OHÄ4?fI
¨](§)ãå�µo O§)KòÄP>+Ü1^_aOHÉáhEItdTOASTÄ¦üa%HX]+À
©1 sÅI©ì-XOaÀ©.'Ä?f1�HÄ.À©p§çKè¯+¦BhEP Ñ ^_hEô" 1G
êïI¸çXOx(%HhE1

æXYY÷ôDÐg®¦Bä«r\]oid2nameñ6^+RLõþgùAõ1SQL´.#>-é\]+Dá
I©ì{#ÇÉ!f>?+Dá1mï}~+Ì¥L-l^c!"õþgùAõûg®¦Bä«1

K%H>rzü"^+¥ú"+./0¦\]psqlIæXY*GäÕûä[b³Ä+¦B]Sr

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

Êpg_relation_filepath | relpages

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

Êbase/16384/16806     |       60
(1 row)

�H=!fp# 8K êïõò¯I relpages`íjÑ`VACUUM ô`ANALYZE`.Ñ.¹H DDL ÆÇ^`CREATE
INDEX`È{|ú1^_æÂþÿâäÄ+¦BhEItdhEÈ[ÑÙóa]1

ºklTOASTÄ\]+ä«IÇÉXY\]%HÞØ5>Oh+äÕr

SELECT relname, relpages

FROM pg_class,
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Ê    (SELECT reltoastrelid

Ê     FROM pg_class

Ê     WHERE relname = 'customer') AS ss

WHERE oid = ss.reltoastrelid OR

Ê     oid = (SELECT indexrelid

Ê            FROM pg_index

Ê            WHERE indrelid = ss.reltoastrelid)

ORDER BY relname;

Ê      relname        | relpages

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

Êpg_toast_16806       |        0
Êpg_toast_16806_index |        1

æ{XYë-éÃklÀ©+¶·r

SELECT c2.relname, c2.relpages

FROM pg_class c, pg_class c2, pg_index i

WHERE c.relname = 'customer' AND

Ê     c.oid = i.indrelid AND

Ê     c2.oid = i.indexrelid

ORDER BY c2.relname;

Ê     relname      | relpages

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

ÇÉë-é]5>+Àà&G>Í+Ä.À©r

SELECT relname, relpages

FROM pg_class

ORDER BY relpages DESC;

Ê      relname        | relpages

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

Êbigtable             |     3290
Êcustomer             |     3144

¦B¤¼}

%H./0êüS>6º+¦BgîbN¢#¢£¦B ü2¤1%H2¤w+./¦BXO üÞ»./
+ÄÅIÇ¨ºùü¦gùà£ X]1^_£§ WAL
hE+¦Bà¤Iü*î./0UN$»Æ()VWXO*î?ó1

^_æ O!"V,%uLë+»¼ûåç%u¦Bä«ItdæXY!"\]Ää«Å%u./0hEâ
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GRLëhEgù¦û1

Fl

auhEgùK;¤+ìúMOü½¾¿HIãa ºùR¦B}æ¤+ìúÊíZTG1

^_æ+gùêë�]ý+¦BÛaItd./0L¨ÅÃÀï(]ýÈû+UN$°ë+ÛaØï1ô"
Ûa+±>ËÌ.}æ]Á¦B#}æ%h+1

.3. pfîï

pfzü

IvorySQL./0º+öqM+züîï1¤(ëxÖGI¦¨Gzü�ï¬=ûÖTzü¶w¥×Iæ{X
Oäºm~LUæç+¨Gzüä.ûY£>?°_1öu./0êüSüÜ/\]âGêü+`VACUUM`
ÆÇû¤Rè¬=+ßG¬TY@^+íìIO!f\]cron^bN0J=X£mûÖT1º­¢Ã/­â
Gêü+zü1

zü+'éÛj

IvorySQL+ VACUUMÆÇG(¹H¾ãé ùqûü�%HÄr

1. Ãv^6]i¶{|^¶V,TÈ1]+¦Bä«1

2. {|iIvorySQLäÕ,J$\]+./ù0Àà1

3. {|X8MCDI¨XYQ<ã]À©+ïæ1

4. £ïê]./ üÊ(äNIDñÂ^xäNIDñÂo»¼1

­^R±1ïUóå+I�%H¾ãpL;lY ©+Ãn.-ºÖT`VACUUM`áâ1

aòô`VACUUM`+àûr¹Á`VACUUM`.`VACUUM FULL`1 VACUUM
FULL`IJ,Ráé³´µ¶ÞH�Ä·Ìá¸_¹º2|»¼hZ`VACUUM`IJêå½34ó¼AMÄ�Ä
¾`SELECTô INSERTô UPDATE`ê`DELETE`/ÔÕ®¿À½ÁÂA2ÞNI{Ã¶ÄÅÒ´V`ALTER
TABLE`/ÔÕÌálJZÎÆÇ_`VACUUM FULL`fÈNÉÂAZJùÉ±Gr`ACCESS EXCLUSIVE
ÜIãaéá.¤aÄ+Lë\]VT1ãaI!fêüSÙóÄ¼\]¹Á`VACUUM`VW³Z`VACUU
M FULL`1

`VACUUM`ü·îÍSI/OSSIOLÞ»LëßGüÖMOàq1XYm~%uM­ä.ûRèzüßG1
ù+MOóÅ.

Ãv¦Bä«

KIvorySQLUI%ôT+`UPDATE`^`DELETE` üÁÉâ,óT+]lm1OôDá¤(4xlmV*î
ïYÆ#éä+rs]lmúXO¤LëäNX8ìI¨ OiV,1Ç#>RIbcäNp üý¤%H
"ì+^+iV,+TlmuÇÈ1¨È1]+ä«é iñxû](|TIOhX³Z¦Bä«ä++é
ØïÜ"1O!"\T`VACUUM`}ù1

`VACUUM`+¹Á²Ðâ,Ä.À©U+íîTlmVLóä«¹òåXK°û6]1 "I¨L üÅó
ä«&-°áâgùI,ÉKìÉ+íìUÄÖÌ+%H^xH=>àù}æäÇVWO×ë-éÃ£R%
HWëÄÜ14àI`VACUUM
FULL`!"Åíîä«¦ª+Ë-2ù%H}~+|lmÄhEûòGÊ¸Ä1OL>1HÄ+¶·IÇ#
ºªq"+ì«1¨{äºaª+¦Bä«](Ä+|ËmIþRáâ}ù1

ÝTzü+%åA¹#xb¹Á+`VACUUM`û³Zäº`VACUUM
FULL`1¨Gzü�ï¬=<]OhLâIVW@Ó¦¿ù ü*G`VACUUM
FULL`1KOôDáUILøÂ #¦Ä£ë¨É+>1¶·Io#£ë¦Bä«\]+ ù£#r�HÄ
1]+ä«ù(L>1¶·ªQzü¦«L\]+ä«S1Ìê`VACUUM
FULL`Xi]ûÅ%HÄx¸ñ¨+>1¶·VLó¦Bä«&-°áâgùIÇ#^_óÄLK°ûýô
Ü"Oh¢Õ­d³ç1ãaI¤(îïÃÍi{|+ÄIOé\T¹Á`VACUUM`\T¡ÑS\T`VACU
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UM FULL`º{31

%uêüS{Î!¨ß0JzüIÝ^KÏ¦±6íìbÈa+Lâ1è/%HÖùp=ûbzü+ä¥K
(I^_%HÄa%ôÆq¦ª+{|ßGÐÑI¨XOÒÓ£w­äº`VACUUM
FULL`ûñxä«1\]¨Gzü�ï¬=XYÔ6OHyzIãå�ï¬=üè/{|ßGG#,Jzü
áâ1,Éæ+±6#}æXYÆá+I}æ|]�ï¬=# üÕ+1%ôXO+ÖUDõ#/­�ï¬
=+ä.IOh¨Lã¤Bf+ÍS{|ßGbGàÙIão£´äí ü¼îIoK±6­fìí]a0
J+`VACUUM`ûbOSLâ1

¤(tu \]¨Gzü+]ýI%ô×ß+Dá#0J%H./0-º+`VACUUM`Ióáâ�ØKí\
]Sì%ÖT%ôIVè/äºôYK6é{|Ä¦+{ÃÍ+züõ%uaÕòC{|n+ÖGü�¹¥
Ùzü%ô¨É+>ÍÚ+Äú1^_æK%HÉïUaxH./0IûÛò`VACUUM`�%HIæü]£
¦vacuumdb=X1

Fl

s%HÄãåÍS{|^V,ßGoØÙÍSíîTlmìIÜÝ+`VACUUM`XO OÇR¤³1
^_æaOh%HÄVWæäºñx¨1]+"S¦Bä«IæLäº\]`VACUUM
FULL`I^+CLUSTERI^+ALTER
TABLE+Ä62àû¦%1OuÆÇ62óÄ+%~H|ÁÂVWå¨±d|À©1ÈaOuK@p
º+`ACCESS EXCLUSIVE`
Ü1Æ³¨É{¹ì\]ÍÞù(óÄ¶·+aª¦Bä«IãåþR|Ä.À©}ù¦;]Ä.À
©p Oiåç1

Fl

^_æa%HÄI¨+~HË-üiöqMV,IeÑ]TRUNCATEo #ÿ]`DELETE`ý]`VACU
UM`1`TRUNCATE`üÁßâ,óÄ+~HË-Io äº%ôR±+`VACUUM`^`VACUUM
FULL`ûñxFK°i\]+¦Bä«1LÐ¥#üàáÉü+ MVCC ¡ç1

{|,J$ù0Àà

IvorySQLäÕ,J$âã(a?ÄË-+ù0ÀàûåäÕ·î3+0J1Ouù0ÀàÊANALYZEÆÇx
ÉI¨,wþÿim]¦ª-XYâå`VACUUM`+%HXKA±im]1ÞaOéÁ¢+ù0Ààë6º
I_)q+0JXOìí./0MO1

¨Gzü�ï¬=^_iT]Is%HÄ+Ë-iKà£¥×xìI¨L¨G*G`ANALYZE`ÆÇ1 "I
êüSXO{Î!â²âG+`ANALYZE`áâIìû#^_Ûl%HÄ¦+{|ßGL üËÌÒuÇÈ+
Ó�+ù0Ààì1�ï¬=ÉüÃTå%Hi¬9^{|T.+´.û0J`ANALYZE`I¨ Ûlt#_
LÞ»a³ç+ù0ÀàKà1

­^](ä«Ãv+zü%hIÃÍ{|ù0Àà¤6é{|+Ä{Qa]1ÇÉ\¤(%H6é{|+Ä
I^_ó./+ù0¥9ÕaëÍKàI{Õaéº{|ù0Àà1%Håè+wüá)#eÑÄU�+>
Í.>1ÜKàwxÑ1Ý^I%HØÙTi{|ì«+`timestamp`�LKTiÜQ.{|ìa%þÜQ
+>ÍÜyOh%�LXOäº{ÃÍ+ù0{|Io%HØÙ%HÑÖ¦iÅy=> URL
+�) äº1URL �XYwfi{KIÇ#LÜ+ù0¥9+àH4¤ëä1

XYK;ùÄ¦\T`ANALYZE`¸çKÄ+;ù�¦\TIãa^_æ+Ù]äºIXY{QÃÍÃ{|ö
uù01Ç@Ó¦I!fã¥ú~H./0#>3+Iãå¨#%ôë;+áâ1`ANALYZE`¤%HÄ+T
\]%ôù0+n@íhIo #öZ�%Hè%T1

Fl

Ìê¤��+`ANALYZE`Ãém~XO #ÉfåaùèIæXOü*FÜ£å��m~i`ANALYZ
E`xÉù0Àà+{ã=é1wfK`WHERE`Ui]R+�Yà./¥9Éf ,)+�XOäº¡
Lë�{ãæé+./þD¯18`ALTER TABLE SET
STATISTICS`I^+\]default_statistics_targetM­ä.Kà./0-º+ÚÛÜ1
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Fl

¨Gzü�ï¬= üåªÌÄ*G`ANALYZE`ÆÇIãåéá¢ù%HµO+Ãé1^_æ+äÕ
äºªÌÄ+ù0Ààû­¢Ã¬T,JI¡q3+DÐ#Tå%HµO+ì«ÄKtuÄ¦âL\
T`ANALYZE`ÆÇ1

Fl

autovacuum�ï¬= ü¤¥òÄ*GANALYZEÆÇ1rêMñÄãaKñÄmÍ*îàHìÊüi
¥úÑ
¤ÄÄ+àH üI*¤ñÄ+¨G¥ú1^_æ+äÕäº¤ñÄ¬Tù0Y¬T­¢+,JIt
daéºùq¤OuÄ\TâGANALYZEY£ëù0+>|M1

{|X8MCD

zü@ïå�%HÄîïÕ%HX8MCDI¨i]û§¨®u=>ãØÙ¤ÈaßGäNõYàÈa°û
+äNIþRó=>iýôuKúX8+P!1OhbaòHA+1ö%IzümÍXYK5%ô\Tìô
"Oh+=>IãåLUÕa­däºiz,1

ö²IO*³IvorySQLñç%uã]À©+äÕIo äº©]ÇÈÄ1ãåIvorySQL+À© ØÙP!+
X8MÀàI%ôµ!+À©ïæüå�%H³M+À©@YZRP!I]ûâä¨#_Ois;äNÈ8
1ü%D>I%ô*ã]À©+ïæ*üÔÿâäX8MCD1^_¨wóRKó=>¦+ÈaP!p#X8
+IRYZ¢XYiô"1O¤Í./Éëa]IãåX8MCDXYè´¦BÅy1X8MCD¡R1ë
xIãaÉ\RÉfÍIX8MCD{XYë-éÃiñ§ÿû1

è´äNIDñÂ¼}

IvorySQL+ MVCC äN¡çâã(O×¡qäN IDõXIDú.êr^_%HTlm+¬9 XID Í(s;äN+
XIDI¨¢#Òá(°û+ÓVW Ùó¤s;äNX81Ç#ãåäN ID
+¶·aØõ32öúI%H"ì«õô" 40 éHäNú\T+ÉïüêÀR*äN ID ñÂ*yzrXID
0.$ñÂR 0IVWmûá("û+äNëÅ«¢àùwá(°û Ñ
O³/Õ¨É+ñGàù X81åo§¦IëäM+./»¼õ@Ó¦./úÅKtPIÇ#^_æ O
£R¨{éì(äú1åw³Z*îOôíìIaéºçÑ� 20 éHäN¢zü�H./0U+�HÄ1

öqM+züO×óôóyz+¾ã#I VACUUM`jÊÄ|TB
ËÌ2ûJ¹öÍHÂGrNÎîÏZ1ÐR#Zì(»Ñp2ûÒÓ MVCC
ZÔ¬Ìc2¤­¤HZÑpì(z»£$Qê@Ìì(Ì¥$æÕ HIÖZ_IvorySQL×ØyGrÙÚZ
XID ¾`FrozenTransactionId úIOH XID V ½0µ! XID +¡q,) VW©#iÛå¡bcµ! XID
ºê1µ! XID \]ñ-232S áû¡q1O³/Õ¤(�%Hµ! XIDpa 20 éH XID Ò{êÓVW a 20
éHÒ{|ÓIü%ôóå+Dá#µ! XID
ä«#Õa7¥+71ãaI%í%HTlmIdìi¥Mw%Hìù+µ! XIDIóTlmLùåÿ5 û
20 éHäN+Ò"ûÓõ*ÇÉî¤+Ìû®Hµ! XID é?ú1^_K 20
éHäN¦RóTlmúÅ§KI¨LëÅà£3^K°û1ºè´O%m
*îIiù°Tlmüi[ùL¬9 XID å`FrozenTransactionId`I
Oh¨É¤Èaµ!äNûjp#ÒK"ûÓIo êñÂyz1VWOh+TlmL%þaèþRiV,
I ê¨ax]1

vacuum_freeze_min_ageîïKLTlmiù°;%H XID
ÜÙóaxê1^_iù°+TLë;üiýôuKIÜQOH/­XY³Z éº
+Lâ1Ç#ÔÑOH/­üÜQKÄé ýôizü¦;O×Sj+äN.1

`VACUUM`!füô" ÙabcíîTlm+=>IÇ# üô"tuÙaÊ] XID
Ü+Tlm+=>1º£´Èa]+Tlmp¶wiù°Iäº¤~HÄb%ôïæ1vacuum_freeze_tabl
e_ageîï`VACUUM`­dìúOhbr^_óÄw"`vacuum_freeze_table_age`Ôû`vacuum_freeze_m
in_age`HäN-Õai}æïæ"I)üáï%ôæÄzï1LOHä./­å 0
Láï`VACUUM`©#ïæÈa=>o@Ó¦ïWX8MCD1

%HÄO£ë izü+>"ì«# 20

50



éHäNÔû`VACUUM`¦ôïææÄì+`vacuum_freeze_min_age`Ü1^_¨ô"óì«ÕaizüI
XOüÞ»./»¼1º£´O ü*îILKbcØÙ¡autovacuum_freeze_max_ageM­ä.È;ù+
sð{ê+ XID +°ù°T+Ä¦m]¨GzüõÉ\¨Gzüi|]{ü*îú1

O³/Õ^_%HÄÕaizüIÍÞ�`autovacuum_freeze_max_age`Ôû`vacuum_freeze_min_age`
äN¢üKóÄ¦m]%ô¨Gzü1¤tuåwä«ñxA+oi­fzü+ÄIO#é?Êº+1Åo
I¤×#ÄõØóÿx¬9ÇÕa{|^V,+Äú¢Õaåä«ñxozü+äºIãa<]KÉfÍ+
×#Ä¦áï¨Gzü+«ñ>ÍHüÉfa]1kÅÇÉXY!"ÜQ`autovacuum_freeze_max_age`^
ÔÑ`vacuum_freeze_min_age`û@FaA+1

vacuum_freeze_table_age`Z]ÛF`%H 0.95 *
`autovacuum_freeze_max_ageIC(¨+/­Li¦ØR>ÍÜ1%HC(`autovacuum_freeze_max_age`
+ÜÕa³çIãå êòhKtH¥¦püI*%ôèñÂ¨GzüIVW 0.95
+ó.åKèñÂ¨Gzü*î¦;\T%ôâG`VACUUM`üGw%uä«1âå%ôwüá)I`vacuu
m_freeze_table_age`Ùsi/­ù%Hí(`autovacuum_freeze_max_age`+ÜIüG%H¥×+ä«¦
%ôi­fmé+`VACUUM`^%ôi­fV,.{|ßGI*+¨GzüXYKOHôñUi\T1L¨
/­£�ÿrXOÞ»èñÂ¨GzüIÉ\óÄ>rãåñxä«+A+izü"Ioqí+ÜLÞ»{
ÃÍ+æÄïæ1

ÜQ`autovacuum_freeze_max_age`õYà.¨%ÿ+`vacuum_freeze_table_age`ú+$% ¥#./0
Éï+`pg_xact`.`pg_commit_ts`ÄAõL1/{xä«Iãå¨é §)Èa¼R`autovacuum_freez
e_max_age`-ºË+ÈaäN+F&£#.õ^_T]w`track_commit_timestamp`úì«Z1F&£#
å�HäN\]òH²¬ïöIãa^_`autovacuum_freeze_max_age`i/­å¨+>Í*³Ü 20
éI`pg_xact`LüÜ"RÍÞ 0.5
õêïI`pg_commit_ts`ÍÞ20GB1^_O¤(æ+©./0¶·#ö1+IÇÉ>?/­`autovacuum
_freeze_max_age`å¨+>Í*³Ü1_)I'(æÂº*³`pg_xact`.`pg_commit_ts`\]+§)ä
«Í1û/­¨õÚÛíì5 2 éHäNÍÞù(`pg_xact`+ 50
MB§)ä«I`pg_commit_ts`+2GB+§)ä«ú1

Ô1`vacuum_freeze_min_age`+%H ¥¦û#¨XOÞ»`VACUUM`bé]+Lâr^_óTKiíì
ù`FrozenXID`¦Rë;¢iuKõÞ»óTY£%H|+
XIDúItdù°%HTlm¢#÷[ì«1ãaó/­Ùó¥×ÍIOhþRT ýXOiuK¦;I¨É
p üiù°1

åw§¨%H./0U>ê+°ù° XID +sðI`VACUUM`KgùÄ`pg_class`.`pg_database`U§)
XID
+ù0Àà1ìûÃI%HÄ+`pg_class`T+`relfrozenxid`�ØÙióÄ+¦%ôæÄ`VACUUM`È]+
ù°+´ XID1óÄUÈaia¡OH+â XID ê+µ! XID +äN¬9+T
p¢£iù°14ØÃI%H./0+`pg_database`T+`datfrozenxid`�#GFKó./0U+°ù°
XID +5% Ñ
¨ã#./0U�%HÄ+`relfrozenxid`Ü+>1Ü1%ôâäOuÀà+DEDá#ÖTOh+äÕr

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`�éS4ó+â XID Rs;äN XID +äN.1

`VACUUM`!fãïæ4¦ôzüRHuK"+=>IÇ#ãasæÄiïæì`relfrozenxid`ÊOi>¬1
s`relfrozenxid`¡`vacuum_freeze_table_age`HäN-êìôs`VACUUM`+`FREEZE`K@i\]ì^
sÈa=>­3º+züûâ,íîTlmìIæÄLiïæ1s`VACUUM`ïææÄìIK¨i}ùRI
`age(relfrozenxid)`Ùó¡i\]+`vacuum_freeze_min_age`/­WÍõ¡K`VACUUM`23R23+ä
N.xú1^_K`autovacuum_freeze_max_age`iÏR¦;ÕaæÄïæ`VACUUM`KóÄ¦i*GI
Lë;åóÄáï%ô¨Gzü1
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^_G(öô¾ã¨Gzüéá4%HÄUz,]+ XIDIs./0+>] XID .ñÂ¥¦«ÏR 4
DFHäNìIgùL23*GOh+ø`ìàr

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

õ^ól³Ède+I%ôâG+`VACUUM`ÙóüuvóyzyÇ#Æ³óô`VACUUM`é Ê%Hô¸
]ýûÖTI_)¨LéáûügùAõVWão O>¬./0+`datfrozenxid`ú1^_Ouø`iï
WI%íùúñÂ¥ã}5 3 ûFHäNìIógùLü?óVWüs23bc|+äNr

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.

O 3
ûFHäN+Öæ~S#åw¦êüSO!"âGÖTÈº++`VACUUM`ÆÇ¬TÃvo »¼./1Ç
#IÊ(%ígù¬9RÖæ?óñÐI¨L üÖTÆÇ1bOHáâ+$%Dá#g´UN$VWYè
%]ýTGUN$ûÖT`VACUUM`1è%]ýñÐU üáïó?óñÐ1

*Multixact ID*i]ûêëixHäNÜù+T1Ê(K%HP!rÌ
ãaaØ+ä«XY]û§)ÜÀàIÈYãºax(%HäNV*ÃÜ¯%HTI
ÜÀàL\]%HÒxHäN IDÓõ^åÒxäN IDúûç81bcìù xäN ID UØó+äN ID
+Àài¯ÁÃ§)K`pg_multixact`ÄA õUIVWãaxäN ID
GFKP!rÌ+`xmax`ÝU1.äN ID ÞØIxäN ID {#]%H 32
ö0.$@FIVW{í]w4Ø+§)IOupº
+ýã+sðêüô§)z,.ñÂûü1K�HxäNUpa%H¯Á+§)òÝ
£§ùS�ÄI¨{\]%H 32 ö0.$VW{Ùiêü1

K%ô`VACUUM`ÄïæõÌ¥^+æÌúq«Ibc¡ vacuum_multixact_freeze_min_age ºê+xäN
ID üiíìå%H ©+ÜIóÜXY#>Üô %Hè%äN ID ^+%H{|+xäN ID1
¤(�%HÄI pg_class.relminmxid  §)wKóÄb³P!UúÅ§K+>êXOxäN
ID1^_OHÜ¡ vacuum_multixact_freeze_table_ageêI Láï%ôæÄïæ1XYK pg_class
.relminmxid  ¦\]`mxid_age()`û&R¨+sð1

æÄ`VACUUM`ïæõ ê#­dÞ»¨ÉúLåÄ>¬óÜ1
>RIsÈa./0U+ÈaÄiïæVW¨É+>êxäNÜi>¬I
qê+xäN+¦B§)XYiâ,1

âå%ôÖæ/HI¤bcxäNsðô" autovacuum_multixact_freeze_max_age+ÄI
pL*î%ôæÄzüïæ1sxäNùS1]+§)ô" 2GB
ìI4tuÌa>êxäNsð+Ä23IæÄzüïæ{LþAKÈaÄ¦¬T1É\¨Gzüi
KÑç¦i|]I{ü*îOòôòGïæ1

¨GzüRè¬=

IvorySQLa%HXK+Ç#iCé>?+ìM*autovacuum*I¨+A+#¨GÖT`VACUUM`.`ANALYZE
`ÆÇ1s¨iT]ìI¨GzüüâäiÍS¬9ô{|^V,P!+Ä1Ouâäüã]ù0ÀàxÉ
NOIãa,Étrack_countsi/­å`true`I¨Gzü Oi\]1KÚÛM­5I¨Gzü#iT]+
VW4?M­ä.¶i­¢M­1

Ò¨GzüRè¬=Ó@Ó¦ÊxH¬=!ù1a%HÒå ¨GzüTG$*+fûRè¬=I
¨±ÿåÈa./0TG*¨GzüLâ+*¬=1 TG$LÅLâN9K%%ì«¦I¨�ñ
autovacuum_naptimeÏ<]K�H./0UTG%HLâ+ õãaI^_ÖGUa NH./0I)�
autovacuum_naptime/N*ÏLTG%H|+Lâ+ú1
K©%ì«ã*³>xautovacuum_max_workersHLâ+¬=\T1^_aô"`autovacuum_max_work
ers` H./0äºiûüI5%H./0LKö%HLâ+°TR!¦iûü1
�%HLâ+¬=LâäL./0U+�%HÄVWKäºìÖT VACUUM`ê/ô`ANALYZE1
XY/­log_autovacuum_min_durationûgî¨GzüLâ++ßG1
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^_K%1%ì«ËxHÍßÄpà£XYizüIÈa+¨GzüLâ+XOpüi1]ûK%%"+ì
«ËzüOuÄ1OLü1ùLë+Ä../0éáizüIþR%HLâ+à£X]1¤(%H./0U
+Lâ+.SVÕaØïIÇ#Lâ+¢@ü]¯³Z6v¶wiLëLâ+}ù+Lâ1Æ³\TÕ+L
â++.S üi09max_connections^superuser_reserved_connectionsØï1

`relfrozenxid`Ü¡autovacuum_freeze_max_ageäNsð{Í+Ä©#üizüõO=ÄlOuÄ+ù°
>Ísði!"Ä+§)ä.uK"Iä8Rhú1_)I^_4¦ô`VACUUM`Yû¼è+P!.ô"Ò
zü"ÜÓIÄ{üizü1zü"Üùçår

I{Ü% = I{ÝáÜ% + I{Þ{%3 * tu3

LUzü'm"Üåautovacuum_vacuum_thresholdI
zü¸çg.åautovacuum_vacuum_scale_factorI P!.å`pg_class`. reltuples 1

^_¨¦ôzüYû¬9+P!.Sô"wùç+¬9"ÜIÄ{üizüIó"Üùçå:

I{ÑpÜ% = I{ÝßÑpÜ% + I{ÑpÞ{%3 * tu3

zü¬9'é"Üåautovacuum_vacuum_insert_thresholdIzü¬9¸çg.åautovacuum_vacuum_in
sert_scale_factor1 Oh+züXY*³Ì¥+Äi¹jå*all
visible*IVW{XY*³P!iù°IXYÔ1R±zü+Lâäº1
¤(XYÿx`INSERT`áâÇ# O^¹# O`UPDATE`/ DELETE`¼AZJ2
I6jÓ§¨JZautovacuum_freeze_min_ageÊàá25BûI6}~tuNâÃI{ÊÂËÌ_
ãÄtuZ3ÉêÑptuZ3ÉIÓ&í,V)ÊÖÉäöHGråæ¾Zí32ÑNr`UPDATE ô DELETE
. INSERT áâ¬T{|1 (¨ã#$%¢+Iãå%uÀàXOüK6±6íì5»¼1)
^_Ä+`relfrozenxid`ÜÍ(`vacuum_freeze_table_age` äNê+I
ÖT%HòG+züûù°]+P!IV>¬`relfrozenxid`;_)Iãa¦ôzüYRuK"+=>iïæ
1

¤(¥úI{\]w%H4Ø+"Ür

öõÜ% = öõÝáÜ% + öõÞ{%3 * tu3

ó"ÜL*¨4¦ô`ANALYZE`Yûi¬9ô{|^V,+P!.¬T¡q1

¹ìÄ Oi¨GzüÅy1ãaI¹ìÄ+zü.¥úáâé !"üÖq«+SQLÆÇûÖT1

ÚÛ+"Ü.¸çg.pZ¨(`postgresql.conf`IÇ#XYå�%HÄ62¨É(.³xLë¨Gzüîï
ä.)I {íä8Storage Parameters1
^_%H/­¶w!"%HÄ+§)ä.uKItdKûüóÄì\]óÜI_)\]æ~/­1

sxHLâ+\TìIKÈa\TÕ+Lâ+¦«¨GzüPðbcä.#
Òçi+ÓIOh ê@Ó\T+Lâ+.S#xÑI ¤(gù+©û I/O
ËÌ©#4©+1 "Ibc­Kûü¶w/­w�Ä autovacuum_vacuum_cost_delay`ô
`autovacuum_vacuum_cost_limit §)ä.+Ä+Lâ+ üieÑKNiSáU1

autovacuumLâ¬=!f üè´LëÆÇ1^_öH¬=<]YZ*autovacuumëa+`SHARE
UPDATE
EXCLUSIVE`Üóë+ÜI)ÜYZLUâóautovacuum1a?óë+ÜùñÐIÇ#I^_autovacuum
­K\TYè´äNIDñÂõÉK`pg_stat_activity`®¯U+autovacuumäÕÑY`(to prevent
wraparound)`°ÖúI)autovacuum üi¨GUâ1

ø`

ùq\TäºYZ*`SHARE UPDATE
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EXCLUSIVE`Üóë+Ü+ÆÇõÝ^ANALYZEúXOü¦autovacuum3èéá}ù1

pf6dÀ©

Köuíì5Ü£öqMÃ\]REINDEXÆÇ^%g�¯Á6±A±û6dÀ©1

¶w}æàùä+BIÀ©=>ixñ6]1Ç#I-#a%ôíè+ä«ã]+XOMr^_%H=>¦
,ÑSÀ©«¦ª+æÌ«iV,Ió=>úÅi¥M1ãaIKOô�H-ºUÍÌ¥Ç #æÌ«>è
iV,+\]ñÐUIXY[Rä«+\]#ëq+1¤(Oh+\]ñÐI>?\]ùq6À©1

¤(ÉBIÀ©XO+ÒÓ-Õaë3ÃùS¥ú1K\]ÉBIÀ©ìùqgîÀ©+½ü¶·#H3ò³
1

-aI¤(BIÀ©I%H|dÁ+À©¡{|wxô+À©ÅyÿûºW;I
ãåK|dÁ+À©¦IÓÔ¦4&+=>!f½ü¦{4&õOh+eÑA;V O](ÉBIÀ©ú1
òòåwFCÅy<é{Ü£ùq6À©1

REINDEXKÈaíì5pXYÖæ.-éÃ\]1 ÚÛíì5IaÆÇäº%H`ACCESS
EXCLUSIVE`ÜIãa!f>3\]`CONCURRENTLY`K@ÖT¨IóK@òäºYZ`SHARE UPDATE
EXCLUSIVE`Ü1

pXhEîï

Å./0UN$+pXñG£§K%HÃD#H3ò³I o #òò!"`/dev/null`»Ý¨É1
K¬Tyz'â+ìúIpXñG#Éf()+1 "IpXñGXOë%Íõìû#K¡qC+m]¸û
¦úI ãaæ üÜ/é9´Ã£§¨É1æäº*3pXhEI
OhK%%µü+ì«Rü23|+pXhEVWâ,]+1

^_æåèÃÅ`postgres`+stderrù¼R%HhEUIæü£RpXñGIÇ#+âópXhE+$%D
á#g´V6ÿUN$1Ohb¤(2*78U\]+IvorySQLXO#XÿÀ+IÇ#æºù ÂKî·7
8¦Od¬1

%H{3++á#ÅUN$+stderrñG*»RöôpX*3=XP1ÇÉa%HËd+pX*3=XIæ
XY!"K
`postgresql.conf`P/­M­ä.`logging_collector`å`true`++áT]¨1æ{XY\]OôDáÅp
X./,-ù@$Xö+CSVõ.'¥ñÜúüÐ1

üªI^_Kæ¶w\]+LëUN$DEUa%HªÌpX*3=XIæXO{Î!\]¨1
¡^IØÙKApache*9P+rotatelogsLÌ¢XY](IvorySQL1ºbRO%¥IDá¦%#ÅUN$+st
derr]êl6ù¼Rº]+=X1 ^_æ]`pg_ctl`TGUN$Itdstderr¶w6ù¼RstdoutI
ãaæãäº%HêlÆÇI¡^r

pg_ctl start | rotatelogs /var/log/pgsql_log 86400

`XY!"/­logrotateûxÉÊIvorySQLË­pXxÉ$îù+pXhEû!µOuDá1KOôíì5
IpXxÉ$ùçpXhE+ÑÒ.ö­Iologrotate
)ùqêiOuhE1TGpX*3ìIlogrotateé ¢£Ù]=XL¬%A+ñG*»R|hE1O!f
#!"`postrotate`£m}ù+Ió£m¼Ù]=X*»`SIGHUP`À'I\L6|é2pXhE1KIvoryS
QLUI`XY\]`logrotate`K@\T`pg_ctl`1UN$xRaÆÇRIUN$LmìR|+pXhE^6
|é2FahEIÌûZô(pXòõM­1

Æ³

ùq\TäºYZ*`SHARE UPDATE
EXCLUSIVE`Üóë+Ü+ÆÇõÝ^ANALYZEúXOü¦autovacuum3èéá}ù\]×#pXh
EÑìI^_ÏR>Íé2hE.Øï^*îhEÄ/GI)UN$XOéá6|é2pXhE1
KOôíì5IpXìàL*»R]+pXhEIþRùN¬TpX*3å´1
^_LlogrotateM­å·¸pXhEVLLV,I)UN$XOü»¼aì«-ºËòõ+ìà1

54



å³ZayzIXYLpXxÉ$M­åG#¥MpXhEÑIV\]`prerotate`£mïWé2+p
XhE1

üª%ôî·¸+êüpXñG+Dá¢#Å¨É*»°syslogI¦syslogûühE*31
ºã]OHLÌIÇÉäº/­`postgresql.conf`P+`log_destination`M­ä./­å`syslog`õòõ`sy
slog`pXú1ÅRKæÂá0syslog�ï¬=2329%H|pXhE+ìúI æ¢XY*»%H
`SIGHUP`À'°¨1 ^_æÂ¨G¬TpX*3IXYM­logrotate=Xûü û¨syslog+pXhE1

 "IKëxgù¦Isyslog #ÉfX²Iìû#K>¤ÍSpXìà+íì5y
¨XOKæ>äºtuìà+ìú+â^+»Ý¨É1üªIKLinuxIsyslogüÅ�Hìà=2R¦B¦I
OLÞ»ëq+MOõæXYKsyslogM­hEP>+hEÑ2r\]%HÒ - Óû|]OôTåú1

:Æ³¦>æç+ÈaóôDõ?Æ+#KXM­+«ñ¦23%H|+pXhEI
Ç¨ÉVÕaûü¤]+ô ýäº+pXhE+V,1æXO-äº/­%HOûübNûùqÃV,]
pXhE1 ü%ôXO+Dá#M­pX*3=XI¦¨07Ã12]+pXhE1

pgBadger
#%HªÌ@AI¨XY¬TpXhE+3é¥ú1check_postgresXK6ºìàGFKpXhEUì¼Na
giosFîø`I{XY¡\ëxLë+ìûíì1

CX]ô±6Ni.vï

 ©Dõ+¡q

Î7¦B4¿3â

Î7¦B4¿3â³Zwã\]%Û./0ÁÂÊû+©A2ú1¨\]%HÊxHUN$Î7+è%¦B
5�1^_ò./0UN$¼èIRHUN$)XY66VTG./0I¢3^¨4%ô./0ÄÅUÃv
"ûw1O#%ô;<+4¿3âIVW §K./»¼1

Î7=ENOKÑC§)/HUëf81{XY\]%HÑChEgùIÇ#ºÆ³+#óhEgùÙÌa
}æ+POSIXTå1OôDá+%H6ÍØï#^_Î7¦B5�¼è^78Iòº.RHUN$püà£
éáLâ1ü%Hyz#KòºUN$\TìIRHUN$¿ù OÅyÎ7§)1

hEgùõ6/Húvï

Î7=ENO+%ôuKlm#hEgùvïIKLU¤%HhEgù+ÈaKàüi]^Rö(ü%è0
S@¦+%HhEgù1$%+Øï#ó]^"=é O£´RHUN$a%ÛóhEgù+%»+ÁÂ Ñ
ìû#¤RHUN$+29é Tåòî@¦4©+fX¬T1DRBD#]( Linux
+%ôST+hEgùvïDõ1

Æ2ÐpXº»

9H.:HUN$O×!"öZ%HÆ2ÐpXõWALúòõ+Sû£ëås;£#1^_òUN$¼èI
RHUN$ÞaòUN$+¹#Èa./IVWO×;<Ãiàù|+ò./0UN$1OXY#©A+^
BA+IVWãO](~H./0UN$1

XY\]'(hE+pXº»ôSvï^ò++!µû@F%HRHUN$1

ÓÔvï

ÓÔvï*³./0UN$*»./{|S°ü%èUN$1IvorySQLÓÔvï4WAL±dGÓÔ./{|
S1ÓÔvï*³`þHÄvï./{K1aªI*9./{|+UN$XY©ìBåLëUN$+{KI
4o*³./KxHD¼SG1ö÷D,-{OFîÞØ+NO1

'(I*$+ò-Hvï

'(I*$+vï!füLuK./+äÕ*»R;ù+òUN$1¨KþHÄ+'é¦LâIòUN$õ
!fúL./{KBA*»RH]UN$1
òUN$\TìIH]UN$XYÌÙäÕIVÖTmÃ./uK^29áâ1Oô²Ð+vï!f](Ô
6Í./¥úßçè^+./Q0äÕ±²1
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Slony-
I#OôvïÞß+%HÝÄ1¨\]ÄæéIVWêëxHRHUN$1ãå¨üBA{|RHUN$õO
SúIK4¿3âìXOüa./»¼1

'(SQL+vïU«E

!"'(SQL+vïU«EI%H=X;+�%H SQL
äÕVÅ¨*»°%H^ÈaUN$1�%HUN$¯ÁÃáâ1ö2äÕé i*»°ÈaUN$IOh
�%HUN$pOÿxRbcuK1ÇãöäÕXYiã*»°%HUN$IOh*³ö±6KUN$¦«
¥91

^_äÕ°wuK*»I)´.+`random()`n@Ü.`CURRENT_TIMESTAMP`´.+s;ì«.X�Ü
XOã ©UN$oB1 ãå�HUN$¯Á\TIVW¨*» SQL
äÕoÕaw­+{K./1^_O# XÿÀ+ItdU«E^Ù]=Xé 4è%UN$7¢ùaÞÜ
IVL°_](29äÕ1 -é Æ³¢£ÈaUN$KF&^U´äNìp#4©+1OL<à\]
òH%F&PREPARE TRANSACTION.COMMIT PREPARED1 Pgpool-II.Continuent
Tungsten¢#Oôvï+ÝÄ1

BAxòî@vï

¤( üiùq`ÿ^!=>Èqä+UN$I^?òm^ù=UN$I£ëUN$«+./%»#%H@
A1!"\]BA+xòî@vïI�%HUN$¯ÁLâVWùq*LëUN$!Àû¢ùóë+äN1
OuóëXYÊ]ý^óëóô,)ûóô1Bucardo #OôvïÞß+%HÝÄ1

©Axòî@vï

K©Axòî@vïUI�%HUN$O×ÿÀ2:+IVWK�%HäNF&¦;IiuK+./üi4
¾3UN$º»°�%HLëUN$1Í6+2ßGXOÞ»"x+Üù.F&bcI¬oÞ»ëq+MO
1ö:+XYi*»°b³UN$1öu@F\]Î7¦BûÔÑ!À±²1©Axòî@vïòº¤(ö
±6>3IÌê¨+ÍÒ¥#b³UN$pOÿÀ2:+ Ñ
ÕaéºKòUN$.RHUN$¦«J¥±6IVWãå./uKi4%HUN$*»Rü%HUN$I
 üaÉ¢ù´.õ^`random()`ú+yz1

IvorySQL FîOôvïÞßIÌêKÙ]P8^U«EUXY\] IvorySQL +òH%F&PREPARE
TRANSACTION.COMMIT PREPAREDû@FOôvï1

5Ä©°w¦çxôDõ+O¼1
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û÷IJ´VPL/ProxyÂ!VÌ]^ûùÑø_

pXº»RHUN$

,J

IdòUN$.RHUN$!f#kÕ+Iãa¨ÉXYÌXO4ØIçÑ4./0UN$+âéû[#O
h1ìûÃI*Ää«4?+È[ÑLi°wuKÃºîIãa^_óìMi\]IòôHUN$é ¤Ä
ä«Ìa}æ4©+66È[1ò¯^_CREATE
TABLESPACEKòUN$¦iÖTIKÆÇiÖT;I¨Èäº+bc|66¥é KòUN$.ÈaRH
UN$¦ÿId31=E äº}æ4©IÇ#wüklIKÙ].gù+îÆqËîïòH4©+gù¡
îïòH 4Ø+gù{-é1Kbcíì5=Eí±é 4© Ñ 4%H 32 ögùº»R%H 64
ögùL üLâ1

!fI OKòH\TÕ ©òlmIvorySQL+UN$¦«º»pX1IvorySQL
æB2*!+CW# Kôlm®¸UKà¦BüÐIãaKòUN$.RHUN$¦\T ©ôlmLü
ùNÃLâ1 "IKOD>VÕaFî­Ð+êëIãaÇÉde¦òHUN$¦\T+lmÌXO4©
1s®¸R%H|+ôlmìI>Öæ+CW#ÿ®¸RHUN$ Ñ
%H|+ôlm*T{XO,-4;%HôlmöZ WAL hE1

RHUN$áâ

UN$TGìI./AõU§K standby.signal  hEIUN$¬9standbyñÐ1

KRHñÐUIUN$ë±ÃÙ]4òîUN$ÿxR+ WAL1RHUN$XY4%H WAL
êirestore_command^+!"%H TCP `ÿþÿ4òî@õSvïúöZ
WAL1RHUN$L{<]ÃvKRHÉï+`pg_wal`AõU&R+
WAL1t!fK%ô./06TR*îItìRH@LK6T¦;6D4òî@S"û+
WALIÇ#æ{XYKbcìúâGÁÂhER`pg_wal`¦¨Éi6D1

KTGìIRH@!"Ãvêiö­ÈaX]+ WAL
û23IOÒå`restore_command`1%í¨RÏtPX]+ WAL
+EÖVW`restore_command`¼}I¨ü<]Ãv`pg_wal`AõUX]+bc
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WAL1^_t{¼}VWSvï¶iM­IRH@ü<]`ÿRòUN$VW4Kêi^`pg_wal`U&R+
>R%HX]òõ23SÐº»
WAL1^_t¼}VWÕaM­SvïI^+ó`ÿRûâ2IRH@üðñRA± 1
VW<]ýô4êiP+hEÃv1Oô<]êiô`pg_wal`.Svï+07ü%þ6vÛlUN$g´^
+%HI*$hEI*w4¿3â1

s`pg_ctl promote`i\TI
pg_promote()`Â²V2ôGr"ª)ÅÆÂ#±¾`promote_trigger_file úIRHñÐüQGVWUN$
ümìRµ!áâ1 K4¿3â¦;IKêi^`pg_wal`UÁÉX]+bc WAL
LiÃvIÇ ü<]`ÿRòî@1

åRHUN$ÁHòî@

KòUN$¦/­`±êiR%HRHUN$XÅy+êiAõ1É\òUN$FGóêiö­{Ùs#R
HUN$XÅy+IÉ¨Ùsö(RHUN$mÍ^+ü%HXÀã+UN$Io #ö(òîUN$¦1

^_æÂº\]SvïIKòUN$¦/­Û´û*³û¨RHUN$+vï`ÿ1ÉId%HâãVWK
`pg_hba.conf`UFî%H^xH./0Ýi/­å`replication`+@1-º£´KòUN$+M­hEU`
max_wal_senders`i/­å¥×Í+Ü1^_º\]vïEI:¢£`max_replication_slots`{i/­£¥
×C1

dÁ%HRHUN$

ºdÁRHUN$IÃv4òUN$Z£+'éHÛ1KRHUN$+Éï./AõUId%HhEstandb
y.signal1Lrestore_command/­å%H4 WAL êiUvïhE+åèÆÇ1
^_æ0JåwCX]MA+dÁxHRHUN$I¢Û`recovery_target_timeline`i/­å`latest`
(ÚÛ)û\£óRHUN$½0*îK4¿3âRü%HRHUN$¦R*î+ì«úKà1

Æ³

restore_commandÙóÁÉðñI^_éºóUN$Lýô<]óÆÇ1

^_æÂº\]SvïIKprimary_conninfoU?9%H libpq `ÿêëíILUØóò@Ñõ^ IP
Ã$ú.`ÿRòUN$Èä+bcÉQãï1^_òUN$äº%HñÇ](Û´IñÇ{Ùói;ùpri
mary_conninfoU1

^_æ­KåCMOA+dÁRHUN$I^òUN$%hdÁ WAL
êiô`ÿ.Û´IãåK4¿3âRóRHUN$Lâå%HòUN$Lâ1

^_æ­K\]%H WAL
êiIXY\]archive_cleanup_commandä.ûâ,RHUN$ ýäº+hEIOhXY>1H WAL
êi+¶·1pg_archivecleanupLÌiìû/0åK×ßè%RHM­5*`archive_cleanup_command`
Î©\]I8pg_archivecleanup1 "ºÆ³I^_æ­KåHÛA+\]êiIa%uhEÉ\RHUN
$ ýäºæ{äº£ü¨ÉI¨Éi]û4çÑ>R%H'éHÛÃv1

M­+%HåèÝÄ#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'

æXYab³.S+RHUN$IÇ#^_æ\]SvïI¢£æKòUN$¦L`max_wal_senders`/­
£¥×CIOhXY*³¨ÉO©ì`ÿ1
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Svï

Svï*³%èRHUN$¡\]'(hE+pXº»{O£ëå>|+£#1RHUN$`ÿRòUN$
IòUN$)K WAL òõ·îìÉL¨ÉYSÐº»°RHUN$o éùR WAL hEi?@1

ÚÛíì5Svï#BA+IKOôíì5òUN$¦F&%HäN*óàHKRHUN$¦à£X8¦«
§K¢ì+bc1 "Oôbc¡'(hE+pXº»DÐUº1£xIKRHUN$+O¼¥Y§£¦±
6+;F5bc!fí(%Ï1KSvïUI äº`archive_timeout`û¸Ô./»¼ôñ1

^_æ\]+SvïÕa'(hE+`±êiIóUN$XOKRH@xR WAL %¦ ;ñxOu]+ WAL
%1^_*îOôíìIRH@Läº6|4%H|+'éH
Ûö3H1!"/­`wal_keep_size`å%H¥×C+Üû¢£] + WAL
% üi�a6]^+åRH@M­%HvïEIXY³Z*îOôíì1^
_/­w%HRH@XYÅy+ WAL êiI¢ äºOuóôDõIãåóêiXY
åRH@£ü¥×+%IRH@©#XY\]óêiûáfòî@1

º\]SvïIdÁ%H'(hE+pXº»RHUN$1L%H'(hEpXº»RHUN$3àùSv
ïRHUN$+A±#Å`recovery.conf`hEU+/­Y;¼òUN$1/­òUN$¦+listen_addresses
.Û´K@õ8`pg_hba.conf`úIOhRHUN$XY`ÿRòUN$¦+H./0`replication`1

Kêë keepalive
ÃÿêK@+gù¦I/­tcp_keepalives_idleôtcp_keepalives_interval.tcp_keepalives_countaõ(ò
UN$I<ÃÆ³R%Hâ2+`ÿ1

/­û¨RHUN$+V*`ÿ+>Í.Aõ{8max_wal_sendersú1

sRHUN$iTGVW`primary_conninfo`i­¢/­IRHUN$LK6ç}êiUÈaX]+ WAL
hE¦R`ÿRòUN$1 ^_`ÿiùNdÁIæLKRHUN$U[R%H
walreceiver IVWKòUN$Ua%H4Ù+ walsender ¬=1

Û´

/­3](vï+ÅyMØÉf6ºIOhãaÀÀ+]ýXYöZ WAL SIãåë-é4 WAL
SUJZGäºìMÊOÅy+Àà1
RHUN$é âå%HÌa`REPLICATION`ìM+Ký^%Hô¸]ýû¼òUN$Û´1
>?åvïId%Hû]+Ìa`REPLICATION`.`LOGIN`ìM+]ýKý1
ÄÅ`REPLICATION`ìM°GwÉfC+MØIÇ¨ *³]ýuKògù¦+bc./Io`SUPERUSER
`ìM)XY1

vï+Äý7Û´Ê%HK* database*ÝU;ù`replication`+`pg_hba.conf`òõîï1Ý^I^_RHU
N$\TKò@ IP
192.168.1.100`M9Vó=òZ$.ÚB`foo IêüSXYKòUN$¦¼`pg_hba.conf`hEÜQ5�T
r

# }~Ìç 192.168.1.100 ZV. "foo" NRTy½¾ZÿÕäABGr

# =òÁ'.Ù³±-%._

#

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

òUN$+ò@Ñ.7ñ'ô`ÿ]ýÑ.ñÇKprimary_conninfoU;ù1KRHUN$¦-XYK`~/.p
gpass`hEU/­ñÇõK* database*ÝU;ù`replication`ú1Ý^I^_òUN$\TKò@ IP
192.168.1.50 ô7ñ`5432`¦IVWñÇå`foopass`IêüSXYKRHUN$+`postgresql.conf`hE
UÜQ5�Tr

# Á'.fÙ³±Z-%.�ÄN-. 192.168.1.50 ù2

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

gî

Svï+%H6º¡~;¹#KòUN$¦·îÇ-ÕaKRHUN$¦Ù]+ WAL
òõ.1æXY!"¡qòUN$¦+s; WAL 2ö­.RHUN$ÿxR+>R%H WAL
ö­û0SOHkRS1Ouö­¥ûXY]òUN$¦+`pg_current_wal_lsn`.RHUN$¦+`pg_las
t_wal_receive_lsn`ûâÀ1RHUN$+>R WAL ÿxö­{iklK WAL
ÿx+¬=+¬=£#UIÉ\]`ps`ÆÇkl+£#1

æXY!"pg_stat_replication®¯âÀ WAL *»+¬=+�Ä1
`pg_current_wal_lsn`*`sent_lsn`Ý¦«+LÍqBÄlòUN$êÀÕLÍ+±6Io`sent_lsn`.R
HUN$¦`pg_last_wal_receive_lsn`¦«+qBXOÄlÑCbc^+RHUN$­êÀÕLÍ+±61

K%è:RH¦IWALÿx+¬=+£#XY!"pg_stat_wal_receiver`®¯âÀR1
`pg_last_wal_replay_lsn`.ó®¯+`flushed_lsn`+qûÄlWAL+ÿx<éÍ(¨i6ç+<é1

vïE

vïEFîw%ô¨GH+Dáû¢£òî@KÈa+RH@xR WAL %
¦; üâ,¨ÉIVWòî@{ üâ,XOÞ»Ãvóë+TIÉ\RH@â2{#^a1

âåvïE+íPI{XY\]wal_keep_sizeè´â,]+ WAL
%I^+\]archive_commandÅ%£§K%HêiU1  "IOuDáffüÞ»£ü+ WAL
%¡äº+{xIovïEã£ü¶ÛÈäº+%1
ü%D>IvïEXY£üëx+WAL%Yç(¨É?¤w¥M°`pg_wal`+ä«y
max_slot_wal_keep_sizeØïvïEÈ£ü+WALhE+Í11

ÞØÃIhot_standby_feedback. vacuum_defer_cleanup_age£ïw4?T i vacuum
â,IÇ#;+KRH@â2q«éáFî£ïIoR+)äºi/­å%HëC
+Ü¶Fî¥×+£ï1vïEMUwOuÐ¥1

äÕ.áNvïE

�HvïEpa%HÑêIÑêXYØÙ12êOô.ê.5Júêë1

¶a+vïE.¨É+£#XYK pg_replication_slots®¯U[R1

EXY!"SvïÔe ^+ SQL ´.IdVWâ,1

M­@Ý

æXYOhId%HvïEr

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

Ê slot_name  | lsn

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

Ênode_a_slot |

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

Ê slot_name  | slot_type | active

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

Ênode_a_slot | physical  | f
(1 row)
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ºM­RH@\]OHEIKRH@UÙóM­`primary_slot_name`1OP#%Håè+ÝÄr

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

¸fvï

¸fvïìM*³%èRHUN$ÿxvï`ÿVWÅ WAL
òõSÐº»°LëRHUN$I¢^%H3*$%h1OXYi]ûÔ1¤(òî@+þÿ`ÿ.VW\
£Ö¥«+Êµ2ú>1H1

%è©ìPQÕÿx+.*»+âã+RHUN$iÒå%è¸fRHUN$1Ò{þÿÓõ!"{Ñ+¸
fRHUN$ú`ÿRòî@+RHUN$iÒå¦2UN$Iotuú£{ù+RHUN$iÒå52U
N$1¸fvïVÕa¤52UN$+.S^9­/ùØï1

%è¸fRHUN$ òò*»4òî@ÿxR+ WAL
òõI-º*»tu4êiUÃv+òõ1ãaÉ\öu¦2`ÿU+vï`ÿiUâIãº-a|+ WAL
òõX]I52+Svïpür±5û1

¸fvïA;#BA+1©Avï/­s;¤¸fvïéËÌ1

 êK­dh+¸f9­UI:HàRpü¼¦2ºD1

^_%è¦2RHUN$iF®å|+òî@IW52UN$+`recovery_target_timeline`i/­ùÕlates
t'`(ÚÛ)I52UN$Lr±4|+òî@£RS1

º\]¸fvïIºdÁ¸fRHUN$¦¨O×ÿÀvï`ÿõÉ/­max_wal_senders.hot_standby
IVWM­'(ò@+Û´ú1æ-Läº/­52RHUN$U+`primary_conninfo`;¼¸fRHUN
$1

©Avï

PostgreSQLSvïÚÛ#BA+1^_òUN$ÄÅI)öu¶iF&+äNXO-ÕaivïRRHUN
$IOüÞ»./»¼1./+»¼S*4¿3âì+vïbcù¡Ý1

©AvïO×£´%HäN+ÈauKpOiº»R%è^+xè©ARHUN$1O,ÍwÊ%ôäNF
&ÈFî+¹ÁëÀH¸û1K0S@STü¤UOô£ï¸ûiÒå 2-safe
vï1os`synchronous_commit`i/­å`remote_write`ìI)# group-1-safe õgroup-safe . 1-
safeú1

K:+©AvïìI%H2äN+�ôF&L%þùÑIþRxR%H¢ÛÄkóF&KòUN$.RHU
N$¦p¶wi29R¦B¦+Æ2ÐpXU1./üi»¼+$%XOM#òUN$.RHUN$K©%
ì«pÄÅ1OXYFî{C¸û+ëÀMIÌêãagùêüSº?gòèUN$+ç­.êü1ùÑ¢
ÛFCw]ý¤(uK ü»¼+ÀËIÇ#©ì{ éºÃÜQw¤:+äN+ÌÙì«1>1ùÑì«
#KòUN$.RHUN$¦«+ûñì«1

ãöäN.äNñÇ äºùÑRHUN$+ñv1ÄäNF&{ äºùÑRHUN$+ÌÙIãa*È
F&ÊäºùÑ1"ì«\T+Gâõ^./69^À©±dú üùÑ>R+F&ìà1ÈaòH%F&
Gâº+F&ùÑIØóÆH.F&1

©ARHXY#½üvïRH^+#ÓÔvïBå+1¨-XY#bcLë½ü^+ÓÔWALvïS+ì[
+I¨U£^c*»Vs+àRìà1,Ëd+½ü.ÓÔvïgù¦ªI-Øó`pg_receivewal`.`pg_r
ecvlogical`¦Þ+ìÉ=XIYà%uö÷Dvïgù.ùï=X1©Avïêë+ãï:ä[4Ù+hi
1

'mM­

%íSvï¶wiM­IM­©Avï¢ãäº%Haª+M­A±rsynchronous_standby_namesé i
/­å%HÉäÜ1 synchronous_commit`÷ñ&Â'ÇB`on IÇÊ(O#ÚÛÜI!f äºKà1Oh
+M­LÞ»�%ôF&pùÑ¢ÛìàIY£´RHUN$¶wLF&òõ29RëÀH§)U1`synchr
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onous_commit`XYÊHû]ý/­Iãa¨XYKM­hEUM­ôXYåìù]ý^./0M­^+Ê
Ù]G#M­IOhXYK%ô�äN'é¦îïëÀM£´1

K%HF&òõ¶wKòUN$¦i29R¦BRIWAL òõÿÕi*»RRHUN$1�ô%O|+ WAL
./i29R¦BRIRHUN$ü*»ñvìàI,ÉKRHUN$¦`wal_receiver_status_interval`i
/­å>1^_`synchronous_commit`i/­å`remote_apply`IsF&òõi6çìRHUN$ü*»
ñÙìàIOü¦óäNà£X81^_è/òUN$+`synchronous_standby_names`/­KUóRHU
N$âå%H©ARHILüè/û¨óRHUN$.Lë©ARH+ñÙìàûôùcìåç­KùÑ¢
ÛF&òõixR+äN1Ouä.*³êüS;ù®uRHUN$Ùó#©ARH1Æ³©Avï+M­
òºKòî@¦1ÆÑ+RHUN$é þÿ`ÿRòî@Iòî@¤\]¸fvï+52RHUN$%é
ÈÛ1

L`synchronous_commit`/­å`remote_write`LÞ»�ôF&pùÑRHUN$¶wÿxF&òõVL
¨2GRL¨ÍÈK+áâgù+¢ÛIÇVÉùÑ./pi=GRRHUN$¦+¦B1Oô/­Fîw
¡`on`ºW%¥+ëÀM£¿rK%ôáâgùÄÅäEURHUN$XO»¼./IÌê¨ #%ôIvory
SQLÄÅ1 "IK@ÓU¨#%ôa]+/­Iãå¨XYÔÑäN+ÌÙì«1ãasòUN$.RH
UN$pÄÅVWòUN$+./0©ìi78+íì5I./»¼Êü*î1

Å`synchronous_commit`/­å`remote_apply`LÞ»�%ôF&püùÑIþRs;+©ARHUN$
_`j¨É¶w6çwóäNIOh¢ü\óäN¤]ýäÕX81Kåè+íì5IOåÊaã_%»M
+±6NiüGw~Ã1

^_:+%ô;<?óI]ýLg´ùÑ1 "IK\]BAvïìIKÈa°óô+ WAL
òõiºñRs;`ÿ+RHUN$¦;IUN$L ü}æ?ó1

xH©ARH

©Avïêë%H^+{xH©ARHUN$IäNLüùÑIþRÈa©ARHUN$p¢ÛxRw¨É
+./å´1äNé ùÑLñv+©ARH+.SÊ`synchronous_standby_names`;ù1OHä.-;
ù%HRHUN$ÑÒàDáõ FIRST`ê`ANYú+�Äû4�G+RHUKZ©ARH1

Dá`FIRST`;ù%ô'(Òÿ+©AvïVW¦äNF&ùÑIþR¨É+WALòõivïR'(Òÿ¸
KU+Èº+.S+©ARH¦å´1K�ÄUGFqa+RHi°KqC+Òÿ¸IVWLieÑå©A
RH1LëKOH�ÄUö­²R+RHUN$ÄlXO+©ARH1^_bcs;+©ARHÊ(bc¾
ãâ2`ÿI¨LÁßi5%H>CÒÿ¸+RHÈíP1

'(Òÿ+x©ARH+`synchronous_standby_names`lÝår

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

KOHÝÄUI^_aXHRHUN$`s1`ô s2ô`s3`.`s4`K\TIòHRHUN$`s1`.`s2`LiK
Uå©ARHIãå¨ÉGFKRHUN$ÑÒ�Ä+;Ì1`s3`#%HYK+©ARHIs`s1`^`s2`U
+bc%H¼èI ¨¢üZoP¦1`s4`)#%HBARHãå¨+Ñê K�ÄU1

Dá`ANY`;ù%ô'(,ù.S+©AvïVW¦äNF&ùÑIþR¨É+WALòõçÑivïR�Ä
UÈº+.S+©ARH¦å´1

`synchronous_standby_names`+'(,ù.S+x©ARH+ÝÄr

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

KOHÝÄUI^_aXèRHUN$`s1`ô s2ô`s3`Yà`s4`­K\TIäNF&LüùÑû¨çÑLU
b³òèRHUN$+ñv1`s4`#%èBARHIãå¨+Ñê Kó�ÄU1

RHUN$+©A£#XY\]`pg_stat_replication`®¯ä[1
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MO,J

©Avï!fº+ýãÃ,J.ç­RHUN$û£´Ù]OÇR¤³ÃLâ1ùÑV ã]gù¨7IÇ
#äNÜüë±£ëþRºñi¢Û1L°_#I 1Ë\]©AvïLÊ(ÌÙì«ÜQYàqC+Ñ]
noìí./0Ù]+MO1

IvorySQL*³Ù]2*+!"vïû;ùÈº++ëÀM¸û1OXYå~Hgù;ùI "¨{O×åì
ù+]ý^`ÿ;ùI¸ç-XYåèHäN;ù1

Ý^I%HÙ]+6²+!ùXO#Ohr10% +Kà#6º+Äý{íIo 90%
+Kà# �6º+./IÉ\¨É»¼'N{¡q-é-ZõÝ^]ý«+[Øìàú1

!"KÙ]¸ûõKòUN$¦ú;ù+©AvïK@IÇÉXYåÍÌ¥6º+KàFî©AvïIVW
 ü\ä~û+6²1Ù]¸ûK@#\CMOÙ]7À©Avï+%ô6º.@]+LÌ1

æÙóÛåÑCÊµé ¡ WAL ./+·înC1

CX]M,J

s`synchronous_commit`i/­å`on`ô`remote_apply`^+`remote_write`ìI
`synchronous_standby_names`;ù·î+äNF&ºùÑLñÙ+©ARH+.S.ÑÒ1^_b%©A
RHÄÅIOÞäNF&XOéá}ù1

CX]+>?Dõ#¢£aÈº+.S+©ARH1OXY!"\]`synchronous_standby_names`;ùx
HYKRHUN$û@F1

K'(Òÿ+©AvïUIGFKó�Ä;Ì+RHUN$Li]â©ARH1R>+RHUN$LKs;
©ARHUN$¼èìZoP¦1

K'(,ù.S+©AvïUIÈaGFKó�ÄU+RHUN$pLi]â©ARH+úK1É\LU+
%H¼èILëRHúLr±ÚbúK©ARH+âã1

s%èRHUN$ö%ôÉQRòUN$ìI¨Lû(%ô-Õa­¢©A+£#1Oiæçå`áf`ñÐ
1%íRHUN$.òUN$¦«+ckö%ôàù>IÇÉ¢ûRw@ì+`SÐ`£#1KRHUN$i
Id¦R+ë"%%ì«ËXOp#áfñÐ1^_RHUN$i?óI)áföqLiÜQIÜQSÊR
HUN$i?ó+ì«"éôù1ãasRHUN$RÏ`SÐ`£#RI¨ÊOùå%è©ARH1Oô£
#XY\]`pg_stat_replication`®¯ä[1

^_KF&­KùÑ¢ÛìòUN$6TItu­KùÑ+äNLKò./0Ãvìi¹òå}æF&1Õ
a+á¢ÛÈaRHUN$¶wxRwKòUN$ÄÅìÈa-°ûü+ WAL
./1öuäNXO üKRHUN$¦klå¶F&IÉ\¨ÉKòUN$¦klå¶F&1ÇÉFî+
£´#rK WAL
./¶wiÈaRHUN$ÖæÃxR¦;IÙ]L üxR%HäNùNF&+kÐ¢Û1

^_@Kéá£ëÈº+.S+©ARHItdÙóÔÑ`synchronous_standby_names`U;ù+äNF&
ÙóùÑLñÙ+©ARH+.Sõ^+|]úIVWKòUN$¦66M­hE1

^_òUN$*}5+RHUN$#ñú+IæÙs4¿3âRtuLë}~RHUN$U+>?úK+¦
1

^_KäNùÑìæäº6d%èRHUN$I¢£ÆÇ pg_start_backup() . pg_stop_backup()
i\TK%H`synchronous_commit` = `off`+üÖUI_)tu:+L¿ùùÑRHUN$GF1

KRH@¦`±êi

sK%HRH@¦\]`±êiìIaòô ©+íÏrWAL êiKòUN$
.RH@¦«Î7I^+RH@a¨ß+ WAL êi1sRH@ÞaL¨Í+ WAL
êiìIL`archive_mode`/­å alwaysIRH@LKxR�H WAL %ìm]êiÆÇI
 ê¨#4êiÃv-#\]SvïÃv1Î7êiXYÞØÃûüIÇ#
`archive_command`é \]ºiêi+hE#_ ¶w§KIYàFa+hE#_a4©+Ë-1Oº+
`archive_command`Ua{xûüIãå¨é sË
 º12Ìa ©Ë-+¶ahEIÇ#^_}æ4©+hEiêiòôì
ÙðñùN1VW^_òHUN$<]©ìêi©%HhEIÈaOupé 
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KÕaÐÑíì+;F5}ù1

^_`archive_mode`i/­å`on`Iêi$KÃv^+RHñÐUéáT]1
^_RHUN$iF®I¨LKiF®R23êiIÇ#¨L üêibc #¨¨Í·î+
WAL^ì«úFGhE1 ºKêiU£R}~+%g� WAL hEIæé ¢£Èa WAL
KRÏRH@¦;piêi1
¤('(hE+pXºñûjØÅ¢#OhIãåRH@ãOÃvKêiU&R+hEIoT]wSvïì
) #Oh1 s%èUN$ KÃvñÐUìIK`on`.`always`ñÐ¦«Õaqû1

4¿3â

^_òUN$¼èI)RHUN$Ùó234¿3â"=1

^_RHUN$¼èI) üa4¿3â*î1^_RHUN$XYi6TõÉ\Ï%¥úIÊ(X6TÃ
v+ÒÓItdÃvûü{OiÁÉ6T1^_RHUN$ Oi6TI)%Hæ|+RHUN$@ÝÙó
iId1

^_òUN$¼èVWRHUN$ùåw|+òUN$Itdÿ5û]+òUN$6TRIæé a%ô@
ïû!Û]+òUN$ ýùåòUN$1auìúOiÒåSTONITHõShoot The Other Node In The
HeadI?óLëï¥úIO¤(³ZGFòHgùpÛå¨É#òUN$+íìÉféºItôíìLÞ»
o]VW>èÞ»./»¼1

ëx4¿3âgùò\]òHgùIògù.RHgùI¨ÉÊöôËô@ï`ÿûë±ü´ò+¦«+`
ÿM.ògù+X]M1{XOü\]ö÷HgùõÒåAÅ+UN$úûè´öu s4¿3â+íìI
Ç#,ÉÉf1ËÃdÁ¨VWw"wÉüÃ\]Iaª+v¯éXOü\óLâ£ ^¼1

IvorySQLV FîKòUN$¦¹j¼}VW!ÛRH./0UN$Èä+gùDE1FK¶aëxOh+
LÌVWë3Ã*ùN+4¿3âÈä+áâgùNO~µK%ÿIÝ^ IP Ã$áâ1

%í*îRRHUN$+4¿3âI¢ãaè%+%èUN$Káâ1OiÒå%ôQH£#1¦;+RH
UN$FK#òUN$IÇ¦;+òUN$û(?óVWXO%þ£ë?ó1ºñR­f+áâI%HRH
UN$é i6dIºdK¦;+ògùÿûì\]¨6dIºd\]ö÷èõXO#æ|+úUN$û6
d1KÍßÉï¦Ipg_rewindNOXYi]ûQ<OH"=1%í}ùIòUN$.RHUN$XYiÛ
å#'ìwâã1öuRKM\]ö÷èUN$ûå|+òUN$FîHÛIþR|+RHUN$i6dI
 "kÅOü\£gùM­.áâûü{v¯1

ãaI4òUN$mìRRHUN$XYë;IÇ#º+%uì«û6|ÁH4¿3âÉ|14òUN$R
RHUN$+f,mì#a]+Iãå¨*³�Hgùaf,+?óì«û¬Tîï1O{XYâå%ô¤
4¿3â@ï+\]IY£´Kæäº¨ì¨wÃO×Lâ1ÇÉ>?2%uêü"=ûbOuäí1

ºI*%èpXº»RHUN$+4¿3âI\T`pg_ctl promote`Im]
pg_promote()I^+Id%HI*$hEILhEÑ.È[Ê`promote_trigger_file`/­;ù1
^_æ­K,J\]`pg_ctl
promote`^m]`pg_promote()`Y¬T4¿3âI`promote_trigger_file`¢ #éº+1
^_æ­KdÁã](4òUN$¥SãöäÕo #CX]MA++_`UN$Iæ äºF®¨1

:H

"¡:H]ûæçû(êiÃv^RHñÐU+UN$`ÿRUN$V\TãöäÕ+O¼1Oaõ(vï
A+YàYC%éÃv%HHÛR%Hq/+£#1"¡:H{;UN$4Ãv3âR­fáâo]ýOr
±\TäÕVW£ëL`ÿé2+O¼1

K:HñÐU\TäÕ*­fäÕáâ4ØIÌê^5Èç§K%u]á.êü¦+òû1

]ýno

shot_standbyä.K%èRHUN$¦i/­åwìI%íÃvLgùÊR%H%»+£#¨L23ÿÀ
`ÿ1ÈaOu`ÿpiØïåãöI¸ç¹ìÄp Oi291

RHUN$¦+./äº%uì«4òUN$RÏRHUN$IãaKòUN$.RHUN$¦«La%%
XYéS+bc1r#©ìKòUN$.RHUN$¦\T4©+äÕXOãaoðñ ©+°_1ÇÉj
RHUN$¦+./*òUN$#*>è%»*+1%í%HäN+F&òõKRHUN$¦i6DItHä
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NÈâ+uKL¤RHUN$¦Èa|Z£+;åX81;åXYK�HäÕ^�HäN+23ìZ£IO
Zô(s;+äNñú¸û1

K:Hq«23+äNXO*G5�ÆÇr

¥ äÕÅy: SELECTô COPY TO

¥ 2¹ÆÇ: DECLAREô FETCHô CLOSE

¥ /­: SHOWô SETô RESET

¥ äNêüÆÇ:

_ BEGINô ENDô ABORTô START TRANSACTION

_ SAVEPOINTô RELEASEô ROLLBACK TO SAVEPOINT

_ `EXCEPTION`6^LëËÌÄäN

¥ LOCK TABLEI "ãK5�ñÐ¦%Uk¢*Gr ACCESS SHAREô ROW SHARE ^ ROW EXCLUSIVE.

¥ 0J.¨7: PREPAREô EXECUTEô DEALLOCATEô DISCARD

¥ ¬E.,-: LOAD

¥ UNLISTEN

K:Hq«23+äNL üi¥M%HäN ID
VW Oi29Rgù+Æ2ÐpX1ãaI5�GâL·î()ìàr

¥ ./áN¡§õDMLú: INSERTô UPDATEô DELETEô COPY FROMô
TRUNCATE1Æ³ *³KÃvq«Þ»%HI*$iÖT+Gâ1OHØï¸çiÙ]R¹ìÄIãå
 ¥MäN ID ÄT¢ Oiö^2Ios; XOK%H:H78U¥MäN ID1

¥ ./ùç¡§õDDLú: CREATEô DROPô ALTERô
COMMENT1OHØï¸çiÙ]R¹ìÄIãåÖTOuáâüº+{|gùAõÄ1

¥ SELECT É FOR SHARE | UPDATEIãå {|ÇÈ./hE¢éáZ£TÜ1

¥ `SELECT`¡Å¦+O·î DML ÆÇ+,)1

¥ kÐ:+%HC(`ROW EXCLUSIVE MODE`+ñÐ+`LOCK`1

¥ ÚÛ¢²Ð+`LOCK`Iãå¨:+`ACCESS EXCLUSIVE MODE`1

¥ kÐ/­Éãö£#+äNêüÆÇr

_ BEGIN READ WRITE, START TRANSACTION READ WRITE

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

_ SET transaction_read_only = off

¥ òH%F&ÆÇ: PREPARE TRANSACTIONô COMMIT PREPAREDô ROLLBACK
PREPAREDIãåÉ\ãöäN{äºKÁHH%õòH%F&U+ö%HH%ú2 WAL1

¥ X�{| : nextval() ô setval()

¥ LISTEN,NOTIFY

K­fáâUIÒãöÓäNi*³\]`LISTEN`.`NOTIFY`Iãa:HüÖK¡µ!ãöüÖ{Ê%¥
+Øï5áâ1OuØïU+öuXOüK%H°û+*TUiç`1

K:Hq«Iä.`transaction_read_only`©#åwVW XYiKà1Ç#ãº <]uK./0I:H
q«+`ÿLâÿû{^Lë./0`ÿ1^_*î4¿3â^mìIó./0LmìR­fûüñÐ1s
UN$KàñÐìüÖL£ë`ÿ1%í:H°TI¨LXY*ÿö2äNõÉ\#%HK:Hq«TG+
üÖú1

]ýXY!"`SHOW in_hot_standby`ûâähot standbyüÖ#_#ßà+ (KUN$lm 14
¦;óä.`in_hot_standby` §K1¤({alm+UN$IXT+íPDá# SHOW
transaction_read_only 1) aªI -a%u´.*³]ýÅya?H]UN$+Àà1
¨É*³`ç2=Xûjû./0s;+£#1](gîÃv¬éI
^+`XYç2v¯+=XL./0ÃvRìù£#1
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ûüäÕóë

òUN$.RHUN$KxD>p`NÃ`ÿK%ÿ1òUN$¦+GâLKRHUN$¦·îè_1°_
#K¨É¦«aYK+±â]^óë1>-éüó+óë#MOr^_KòUN$¦*î%ôÍ./S+6
9ItdÕLKRHUN$¦·î%H4Ø+ WAL òõSIãoRHUN$äÕXOºÐÑgù¨7õÝ^
I/Oú1

nÕ:H*î+-XOaLëÞß+óë1¤(XOäºiZì+äÕ.õöuíìUúóô¨É+¶â2
üÖûjIOuóë#=óë1]ýXY]¹ôDÐûûüOôóë1óëíìØór

¥ KòUN$¦Z£wÅyWëÜõØókÐ`LOCK`ÆÇ.xôDDLGâú*RHäÕU+ÄÅyóë1

¥ KòUN$¦V,%HÄä«*\]óÄä«§)¹ìLâhE+RHäÕóë1

¥ KòUN$¦V,%H./0*KRHUN$¦`ÿRó./0+üÖóë1

¥ 4 WAL z,òõ+Ù]*;åúOÒ[8Ób³ºiâ,+T+RHäNóë1

¥ 4 WAL z,òõ+Ù]*KRHUN$¦ÅyóA¹=+äÕóëI êºiâ,+./#_åX81

KòUN$¦IOuíìòòüÞ»ùÑyVW]ýXYKMZìOuóëGâU«+%H1Ç#IKRH
UN$¦)ÕaKMr¶i WAL
òõ+Gâ¶wKòUN$¦*îItdRHUN$ OKÙ]¨ì¼}1aªI*³ WAL
Ù]éØùÑ#Éf XZ+IãåRHUN$+£#Là£þaùùÒR(òUN$+£#1ãaIFî
w%ô@ïûáïMÃZì*ºiÙ]+ WAL òõóë+RHäÕ1

óyzí²+%HÝÄ#òUN$¦+%öêüSK%HÄ¦\T`DROP
TABLE`IoóÄ­KRHUN$¦iäÕ1^_`DROP
TABLE`iÙ]KRHUN$¦IëkkóRHäÕ Or±1^_OôíìKòUN$¦*îI`DROP
TABLE`LùÑþRLëäÕ°T1Ç#s`DROP
TABLE`i\TKòUN$¦IòUN$Õa?(\TKRHUN$¦äÕ+ÀàIãa¨L üùÑbcO
h+RHäÕ1WAL
KàòõKRHäÕ-K\TìûRRHUN$¦IÞ»%Hóë1RHUN$é ºdbc WAL
òõ+Ù]õ-a¨É¦R+bcäíúIºdZìóëäÕOh`DROP TABLE`XYiÙ]1

s%HóëäÕë¢ìIÇÉ!fq/Obc WAL Ù]%1üb¦¨}ùyÇ#K WAL
Ù]U+%%"+bc!f# À!"+1ãaZì@ïaä.Imax_standby_archive_delay.max_stan
dby_streaming_delayI¨ÉùçwK WAL Ù]U+>Í*³bc1sÙ]bc|xR+ WAL
./ª[wô"4?bc/­ÜìIóëäÕLiZì1/ÁòHä.#åw¤4%HêiöZ WAL
./õÉû¨%H'éHÛ+ö3Ãv^+ÒáfÓ%H¶wÒRëù+RHUN$ú.!"SvïöZ
WAL./+òôíì;ù ©+bcÜ1

K%èRHUN$¦Oòº#åwóX]Mo§KI>3Åbcä./­£¡q¢IOhUN$ üÊ(R
HäÕÞ»+bcÒRòUN$�ù1Ç#I^_óRHUN$#öwÖT"ì«\T+äÕI)%HqC
¸çéØ+bcÜ{31Ç#ò¯%H"ì«\T+äÕbcw WAL
òõ+Ù]I¨XOÞ»RHUN$¦+LëüÖéá[RòUN$¦>r+Kà1

%í`max_standby_archive_delay`^`max_standby_streaming_delay`;ù+bciôcIóëäÕLi
Zì1O!fòÞ»%HZì()IÌêK6ç%H`DROP
DATABASE`+íì5~HóëüÖpLiUâ1üªI^_óë*îK%HiäÇäNëa+Ü¦Ióóë
üÖüiUâõOôTåXOK°ûiKàú1

iZì+äÕXOüÁÉi6]õsÅ#K23%H|+äNRú1ãåäÕZìâã( WAL
òõi6ç+mðI^_%HiZì+äÕiýôÖTI¨XOüë3ÃùN}ù1

ò¯bcä.#4 WAL
./iRHUN$xRRSj+ì«1ãaIü°RHUN$¦bc%HäÕ+µØq4 üô"bcä.
IVW^_RHUN$¶wÊ(ùÑ¦;+äÕ}ùoÒR^+ãå"6+{|±6oéá§¦òUN$I
µØqXOü{Ñ1

KRHäÕ. WAL
6D¦«*îóë+>f8¾ã#Ò"az,Ó1­fÃIPostgreSQL*³KÕaäNäº[R]Tlmì
¤¨É¬Tz,IOhXY£´è/ MVCC
,)+­¢+./X8M1 "IOH,)ãOiÙ](ÖTKòî@¦+äN1ãaaXOòî@¦+z
,üâ,¤%HRHUN$äN-X8+Tlm1
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awü+]ýÙsÆ³Tlmz,.Tlmù°pXO*RHäÕóë1ÉEK%HÕai{|^iV,T
+Ä¦\T%ôâL`VACUUM FREEZE`{XOÞ»óë1

]ýÙszdIòUN$¦i­f.6é{|+ÄL;<ÃÞ»RHUN$¦"ì«\T+äÕiZì1K
Oh+íì5I`max_standby_archive_delay`^`max_standby_streaming_delay`+aØï/­XYi®
â`statement_timeout`/­1

^_*FRHäÕZì+.S XÿÀI-#aYe+XO1ö%ôK@#/­ä.
hot_standby_feedbackI¨è´`VACUUM`
â,>ríî+P!VWãaz,óë ü·î1^_æOhbIæÙs
Æ³OL\òUN$¦+íîP!z,ibcIOXOüÞ» Ü/*î
+ÄÒÓ1 "Iz,+íì ü¡KòUN$¦þÿ\TRHäÕì{fI
VWæúÅO×7ÀLÖT¥SRRHUN$+3û1^_RHUN$ÃÍÃ`ÿ.
â2IæXOÂºbum~ûûüéáFî`hot_standby_feedback`
àR+ìq1Ý^IeÑÜQ`max_standby_archive_delay`IOh Kâ2`ÿ+q«äÕ¢ ü;<Ãi
WAL êihEU+óëZì1æ{ÙóeÑ
ÜQ`max_standby_streaming_delay`û³Z6|`ÿR|RÏ+S WAL @Þ»+;<Zì1

ü%HK@#ÜQòUN$¦+vacuum_defer_cleanup_ageIOhíîT ü^çftd;Ãizü1O
L*³KRHUN$¦+äÕOKiZì;a{xì«ÖTIVW äº/­%HëC+`max_standby_str
eaming_delay`1Ç#IOôDáëä£´bc;ù+ÖTì«ôñIãå`vacuum_defer_cleanup_age`
#]òUN$¦iÖT+äN.ûiS+1

äÕZì+.S.¾ãXY\]RHUN$¦+`pg_stat_database_conflicts`gù®¯ä[1`pg_stat_dat
abase`gù®¯{ØÙg©Àà1

s WAL 6çÊ(óëoäº¡`deadlock_timeout`{"ì«ìI]ýXYîï#_éhpXìà1Êä.
log_recovery_conflict_waitsîï1

êüSno

^_`hot_standby`K`postgresql.conf`Ui/­å`on`VW§K%Hstandby.signalhEIUN$L\TK
:HñÐ1Ç#IXOäº%uì«û*³:H`ÿIãåKUN$}ù¥×+ÃvûåäÕFî%H%»
+£#¦;I¨L üÿÀ`ÿ1Kaq«I<]`ÿ+Äý7Li%H()ìàüs1º¢ÛUN$¶w
X`ÿIºd07Ã4Ù]<]`ÿIºdKUN$pXUä&Ouìàr

LOG:  entering standby mode

... then some time later ...

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

KòUN$¦I%íId%Hâä¥I%»MÀà¢iòõ5û1söZKìùì%õsKòUN$¦`wal
_level`Õai/­å`replica`^+`logical`+q«ú·î+ WAL
ìéáT]:H1K©ì§KOu4EìIRÏ%H%»£#{üibcr

¥ %H2äNaô" 64 HÄäN

¥ î§ì«Éf"+2äN

^_æ­K\T'(hE+pXº»õÒ9HÓúIæXOäºùR5%H WAL
hERÏIOXO.òUN$¦+`archive_timeout`/­%h"1

/­¹Hä.X¢ù](§¨äNIDôÜ.ÆHäN+Î7Ë§Í11H]UN$¦+/­é Í(^ù(
òUN$¦+/­IY¢£KÃv"=U üiÌÎ7Ë§1Ý^I^_ò./0­KÖTÆHäNIoH
]./0ÕaYZÎ7Ë§û§¨ÆHäNI)H]./0Léár±ÃvIþRM­{K1ÀËÌ+ä.
#r
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¥ max_connections

¥ max_prepared_transactions

¥ max_locks_per_transaction

¥ max_wal_senders

¥ max_worker_processes

¢£O #yz+X²Dá#\H]./0¦+Ouä.+Üù(^Í(ò./0¦+Ü1ãaI^_`Â
ÜQOuÜI`Ùóÿ{KH]UN$¦+/­IÅRý{KòUN$¦+/­14àI^_ºÔ1OuÜ
I)Ùÿ{KòUN$¦+/­IÅRý{KH]UN$¦+/­1:ò¯Is%HH]./0iF®ìI
¨üùåR±H]./0Èää./­+|'Á1ãaI>3KÈaH]UN$¦£ëOu/­4©IOh
Kmì/4¿3âq«¢ üGFyz1

WAL §¨òï¥¦Ouä.+àH1^_:Hûü%H
WALIÄkòï¥s;ÜÍ(H]./0¦+ÜI¨Lòõ%Hø`VU´Ãv1Ý^:

WARNING&ÑóË3'Ç5Î2ÅÒµÄ('

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

LOG&+=ë,-

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

aìI`Ùó{KH0/­V6|TG@ÝYr±Ãv1^_H0 #:HI ,-+ä.{KLÁÉLL
?óo üìg1ãåOhr±2@Õa³ç1

êüSåmax_standby_archive_delay.max_standby_streaming_delayKMOs+/­ë6º1>3+KM
Zô('N+Òÿ¸1Ý^^_UN$òº+bN#âåCX]UN$ItdæLÂºíbc/­I¸ç#
>õÌê¨#%HÉfj¬+/­ú1^_RHUN$+bN#âå%H](ôCêëäÕ+aªUN$I
tdLL>ÍbcÜ/­åëx1ì¸ç -1 õÄléØùÑúXOp#XYÿÀ+1

KòUN$¦2G+äN£# "hint bits" # i WAL
òõ+IãaRHUN$¦+./LXO6|2GóFl1OhIÉ\Èa]ýp#ãö+IRHUN$ú
LÖT¦B2áâyÇ./ÜmÍVÕa*îKà1]ýLú2GÍ+WX¹ìhEVW6|îù relcache
ÀàhEIOhK:HñÐU./0Õa®HÌ¥#w­ãö+1-ºÆ³\]dblinkñ62Rù=./0
YàLë\] PL ´.ö(./0¦ª+áâúLX]IÉ\óäN#mÃãö+1

KÃvñÐq«I5�Þß+êüÆÇ# iÿÀ+r

¥ ./ùç¡§õDDLú: e.g., CREATE INDEX

¥ ìM.ÈaM: GRANT, REVOKE,

¥ îïÆÇ: ANALYZE, VACUUM,CLUSTER, REINDEX

Æ³OuÆÇU+öu@Ó¦KòUN$¦+ÒãöÓñÐäNq«#i*³+1

°_#IæéáIdã§K(RHUN$¦+aªÀ©Yàù0Àà1^_äºOuêüÆÇI¨ÉÙóK
òUN$¦iÖTIVW>RtuKàLiºDRRHUN$1

`pg_cancel_backend()`.`pg_terminate_backend()`LK]ýR7¦LâIo #ÖTÃv+ Startup
¬=1`pg_stat_activity` üå Startup
¬=kl%H@I{ üÅÃväNklåßG1°_#KÃvq«`pg_prepared_xacts`©#åä1^_
æÜ/óô O¢ù+ÆHäNIä[òUN$¦+`pg_prepared_xacts`VW*GÆÇûóôtP+äN
^+KÃv°TRûóô¨É1

.çf%hI pg_locks`®\¹ÂÁñh£Zd_`pg_locks`÷j\¹GrÑ Startup
µ\1{Z23ì(2ö4£Â+=X5Zì(»h£Z»£`AccessExclusiveLocks 1Æ³ Startup
¬= :+Üûb./0{KIVWãa¤( Startup
¬=,`AccessExclusiveLocks`¦ª+Ü klK`pg_locks`UI¨Éòixù§K1

68



Nagios+¬Echeck_pgsqlLXYLâIãå¨âä+åèÀà#§K+1check_postgresgî£m{LO
LâIÌêöui_`+ÜXO°G ©^+o]+°_1Ý^I¦%ôzüì«L üiîïIãåKR
HUN$¦ ü*îzü1KòUN$¦\T+züúüÅ¨É+Kà*»°RHUN$1

WAL hEîïÆÇKÃvq«L üLâI^`pg_start_backup`ô`pg_switch_wal`ù1

XG#69+ñ6XYLâIØó`pg_stat_statements`1

kÕÜKÃvq«Lâ­fIØóíÜâ\1Æ³kÕÜ4ûp üi WAL
òõIãaKòUN$^RHUN$¦%HkÕÜ XOü* WAL
6D*îóë1{ XOüKòUN$¦Y£%HkÕÜVWKRHUN$¦23%H4Ø+kÕÜ1kÕ
Üã*¨ÉiZ£+tHUN$4?1

'(I*$+vïgùõ^SlonyôLondiste.BucardoúLèm ü\TKRHUN$¦IÅoãºKà 
i*»RºiÙ]+RHUN$I¨ÉLKòUN$¦\T£ë31WAL
6D #'(I*$+Iãaæ O]RHUN$ÿíbcäºaª./02áâ^âãI*$\]+gù
1

|+ OID  Oi¥MIÅoöuUUIDîù$úÅOLâIãº¨É âã(¼./02|+£#1

s;IKãöäNq« *³Id¹ìÄIãaKöuíìUFa+£mL ü­¢\T1OHØïXOü
KlR+*TUiç`1Om#%H SQL ¹Áëµyz{#%H!"yz1

ãaKÄä«åäì`DROP
TABLESPACE`ÊOùN1öuRHUN$]ýXO­K!"ëÉ+`temp_tablespaces`ä.\]óÄä«
1^_KóÄä«Ua¹ìhEIÈaßGäÕLiZìû£´¹ìhEiâ,IOhóÄä«XYiâ,
VW WAL 6DXYr±1

KòUN$¦\T`DROP DATABASE`^`ALTER DATABASE É  SET TABLESPACE`L·î%H WAL
@I¨LÞ»Èa`ÿRRHUN$¦tH./0+]ýiáïÃâ2`ÿ1OHGâüÁÉ*îI ê`m
ax_standby_streaming_delay`+/­#­d1Æ³`ALTER DATABASE É
RENAME` üâ2]ýIOKÍÌ¥íìU üaFlIÅo^_¨âãöô'(./0Ñ+DáIKöu
íìUüÞ»=Xo]1

Kµ!õÉÃvúñÐUI^_æåÌa#õO¼+âã*G`DROP USER`^`DROP
ROLE`Ioó]ýúÅ`ÿÕI)¤¶`ÿ]ý ü*îbcäí -
ëÉ£ë`ÿ1Ç#]ý O6|`ÿ1OôTå{O](ÃvIãaKòUN$¦+%ô`DROP
USER` ü\RHUN$¦+]ýâ21

KÃvq«ù0xÉ$#ßG+1ÈaïæôöôèêôÀ©\]ùLKRHUN$¦i­f+òõ1i6
D+GâL ü6v¨ÉKòUN$¦+è_Iãa6D%H¬9L üÞ»pg_stat_user_tables+ Inserts
�¦+îÜ1KÃv+23 stats hEüiV,Iãaû¨òUN$.RHUN$+ stats
L ©yOiÛå#%ôìMo #ÐÙ1

KÃvq«¨Gzü #ßG+1¨LKÃvEÖ­fTG1

âä¥¬=.Rè29¬=KÃvq«#ßG£#+1âä¥¬=LÖT6TG¥õ*òUN$¦+âä¥
4ØúIRè29¬=LÖT­f+6züßG1
OXYØó§)KRHUN$¦+FlöÀà+{|1KÃvq«I`CHECKPOINT`ÆÇüiÿÀIÅo¨
üÖT%H6T¥o #%H|+âä¥1

:Hä.äe

KòUN$¦IXY\]ä.wal_level.vacuum_defer_cleanup_age1KòUN$¦/­max_standby_ar
chive_delay.max_standby_streaming_delay ü·îè_1

KòUN$¦IXY\]ä.hot_standbyômax_standby_archive_delay.max_standby_streaming_delay
1ãºUN$£ëKRHñÐvacuum_defer_cleanup_age¢Õaè_IÅosRHUN$àùòUN$ì
¨Là£4?1
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ø`

:Ha%uØï1OuØïëXOK°û+*TUiuvr

¥ KO×Z£;å¦;Iäº­K\T+äN+}~Ûj1\]ÍSÄäNõA;;ô" 64
Hú+äNLbcãö`ÿ+TGIþR>"+\TÕ+2äN}ù1^_*îOôíìIjkìàL
i*»RUN$pX1

¥ òUN$¦+�%Hâä¥L·î](RHäÕ+X]TG¥1^_RHUN$Kòî@û(?ó£#
ìi?óI¢Õa+áKòUN$TG¦;6|¬9:RHIãa¨K WAL
pXU·î%H¬%ATG¥1OôíìK¨XO*î+ÍÌ¥f8íìU #%Hyz1!fI^_
òUN$i?óVW ýX]IOXO#Ê(öôÉ6()º+RHUN$i3àùå%H|+òUN
$ûáâ1VWKòUN$i4³?ó+íì5IÔm£´RHUN$çnÃ"oå|+òUN${#
%ô¹Á"=1

¥ KÃvÖãIÊÆHäNëa+`AccessExclusiveLocks`Lº+òp+­fÜÄ@1^_æ0J\TÍS
V*+!fº+`AccessExclusiveLocks`+ÆHäNI^+æ0J\T%Häºëx`AccessExclusiveLo
cks`+ÍßäNIÇÉdeæå`max_locks_per_transaction`KM%H{Í+ÜI{³#òUN$¦ó
ä.Ü+òp1^_æ+`max_prepared_transactions`/­å 0Iæèm äºeÑOHyz1

¥ XX�HäNñú¸ûA;K:HU X]1<]K:HñÐUL%HäN/­åXX�Hñú¸ûL
·î%H()1

70



IvorySQLC¸
.1. ÖG;<

nç

IvorySQLÖGDÐØóY55ôr

¥ yum7ÖG

¥ dockerÖG

¥ rpmÖG

¥ 78ÖG

¥ debÖG

mqL{ãïr�ôDÐ+ÖGô\Tàs6"=1Âº{;Y£IvorySQLI:äå ;<23 1

©hIÖG;:ÿId%H]ýIVJKLrootMØIÖGô\].s6NYó]ýÖT1OPYivorysql]
ýåÝ1

yum7ÖG

Id^çÔIvorySQL yum7M­hE/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

£§QGRIÖGIvorySQL4

$ sudo dnf install -y IvorySQL-4.5

¥ ä[ÖG°_

dnf search IvorySQL

ä[°_jk^5r

X' ØÑ æç

1 ivorysql4.x86_64 IvorySQLÄý7=X.0hE

2 ivorysql4-contrib.x86_64 nIvorySQL*9+¶9:+7P8
.²¬ïhE

3 ivorysql4-devel.x86_64 IvorySQL2*rhE.0

4 ivorysql4-docs.x86_64 IvorySQL+aªhi

5 ivorysql4-libs.x86_64 ÈaIvorySQLÄý7Èä+Î70

71



6 ivorysql4-llvmjit.x86_64 ¤IvorySQL+ÉìçÑêë

7 ivorysql4-plperl.x86_64 ](IvorySQL+"=¡§Perl

8 ivorysql4-plpython3.x86_64 ](IvorySQL+"=¡§Python3

9 ivorysql4-pltcl.x86_64 ](IvorySQL+"=¡§Tcl

10 ivorysql4-server.x86_64 Id.\TIvorySQLUN$Èä+
=X

11 ivorysql4-test.x86_64 nIvorySQL*9+\]ÃE

12 ivorysql-release.noarch BC'éDEÚÛaØÍÜ+Yum
7M­RPMØ

dockerÖG

¥ 4Docker Hub¦YZIvorySQL]^

$ docker pull ivorysql/ivorysql:4.5-ubi8

¥ \TIvorySQL

$ docker run --name ivorysql -p 5434:5432 -e IVORYSQL_PASSWORD=your_password -d
ivorysql/ivorysql:4.5-ubi8

-eä.jk

ä.Ñ #_é? æç

IVORYSQL_USER _ ./0]ýIÚÛ ivorysql

IVORYSQL_PASSWORD # ./0]ýè8

IVORYSQL_DB _ ./0ÑÒIÚÛ ivorysql

POSTGRES_HOST_AUTH_METHO
D

_ uKò@ÍÛü´DÐIäeÜr
md5

POSTGRES_INITDB_ARGS _ åinitdb#PQaªä.IäeÜ
r"--data-checksums"

PGDATA _ L./AõùçRLëÈ[hEt
5õÝ^ÄAõúIÚÛ
/var/lib/ivorysql/data

POSTGRES_INITDB_WALDIR _ ùçIvorySQL
transactionhEtÈ[IÚÛK.
/AõõPGDATAú+ÄAõU1

!
1.  >?LPOSTGRES_HOST_AUTH_METHODä.?2åtrustIOhLü\IVORYSQL_

PASSWORD/­¼è1

2. ^_POSTGRES_HOST_AUTH_METHODä./­åscram-sha-
256I©ìäLPOSTGRES_INITDB_ARGS/­åÑ auth-host=scram-sha-
256IÊü\./0­¢¬Tö3H1

rpmÖG

¥ ÖGâã
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$ sudo dnf install -y lz4 libicu libxslt python3

¥ YZrpmØ

$ sudo wget
https://github.com/IvorySQL/IvorySQL/releases/download/IvorySQL_4.5/IvorySQL-4.5-
a50789d-20250304.x86_64.rpm

¥ ÖGrpmØ

\]Y5ÆÇÖGÈarpmØr

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

./0LiÖGK/opt/IvorySQL-4.5/È[51

78ÖG

¥ ÖGâã

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

¥ YZIvorySQL7P8

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

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

¥ M­

KIvorySQLAõ5IÖTY5ÆÇ¬TM­I:\]Ñ prefix;ùÖGAõ:

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

¥ çÑ

ÖTY5ÆÇ¬TçÑr

$ make

! çÑ}uIÖG¦;XÿÖTmake check^make all-check-world\]vvçÑ+°_1

¥ ÖG

ÖTY5ÆÇÖGI./0LiÖGK¦çÊÑ prefix;ù+È[5r
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$ sudo make install

debÖG

¥ ÖGâã

$ 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

¥ YZdebØ

$ sudo wget
https://github.com/IvorySQL/IvorySQL/releases/download/IvorySQL_4.5/IvorySQL-4.5-
a50789d-20250304.amd64.deb

¥ ÖGdebØ

$ sudo dpkg -i IvorySQL-4.5-a50789d-20250304.amd64.deb

./0LiÖGK/opt/IvorySQL-4.5/È[51

TG./0

äe yum7ÖG ô rpmÖG ô 78ÖG ô debÖG +]ýIäºâGTG./01

¥ JM

ÖTY5ÆÇåÖG]ýJMIlÝ]ýåivorysqlIÖGAõå/opt/IvorySQL-4.5/r

$ sudo chown -R ivorysql:ivorysql /opt/IvorySQL-4.5/

¥ M­78àS

LY5M­29]ý+~/.bash_profilehEV\]sourceÆÇóhE\78àSîèr

PATH=/opt/IvorySQL-4.5/bin:$PATH

export PATH

PGDATA=/opt/IvorySQL-4.5/data
export PGDATA

$ source ~/.bash_profile

¥ ./0ö3H
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$ mkdir /opt/IvorySQL-4.5/data
$ initdb -D /opt/IvorySQL-4.5/data

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

¥ TG./0UN

$ pg_ctl -D /opt/IvorySQL-4.5/data -l ivory.log start

LU-Dä.]û;ù./0+./AõI^_ [v4-5-6:::M­78àS]  M­wPGDATAI)óä.XYVW1-
lä.]û;ùpXAõ1{xä.\]DáI:\]pg_ctl --helpÆÇYZ1

ä[¢Û./0TGùNr

$ ps -ef | grep postgres
ivorysql  130427       1  0 02:45 ?        00:00:00 /opt/IvorySQL-4.5/bin/postgres -D

/opt/IvorySQL-4.5/data

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

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

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

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

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

./0`ÿ

psql`ÿ./0r

$ psql -d <database>

psql (17.5)

Type "help" for help.

ivorysql=#

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

LêëBV.éñ¡ivorysql34ó2IJ²³Ù³_

Ê áéË3´VÑÒ2Ó´Vpsql --helpÔÕÖ×_

! Docker\TIvorySQLìIäºPQaªä.Iäerpsql -d ivorysql -U ivorysql -h

75



127.0.0.1 -p 5434

s6IvorySQL

! \]bc%ôDás6;:ÿg´./0UNVb3./HÛ1

yum7ÖG+s6

ÖTY5ÆÇâôs6r

$ sudo dnf remove -y IvorySQL-4.5
$ sudo rpm -e ivorysql-release-4.2-1.noarch

dockerÖG+s6

ÖTY5ÆÇI\IvorySQL-$g´\TIVV,IvorySQL-$.]^r

$ docker stop ivorysql

$ docker rm ivorysql
$ docker rmi ivorysql/ivorysql:4.5-ubi8

rpmÖG+s6

ÖTY5ÆÇs6VzühEtr

$ sudo yum remove --disablerepo=* ivorysql4\*
$ sudo rm -rf /opt/IvorySQL-4.5

78ÖG+s6

ÖTY5ÆÇs6./0VzühEtr

$ sudo make uninstall

$ make clean
$ sudo rm -rf /opt/IvorySQL-4.5

debÖG+s6

ÖTY5ÆÇs6./0VzühEtr

$ sudo dpkg -P IvorySQL-4.5
$ sudo rm -rf /opt/IvorySQL-4.5

.2. É|wd
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òï¥

ÖGVTG./0

yum7;<ÖG./0I:äe ;<ÖG 1

ÂºYZ{xÖGDÐI:äe ÖG;< 1

" òï¥./0äºÖGV TG

?óèxy

É|Uzï¥Nä?óèxyÊO­f!À1

$ sudo systemctl stop firewalld

M­hE

åw4òï¥¼Hï¥wdSvïIòï¥äº¤dataAõ5+postgresql.conf.pg_hba.confòHhE¬T
M­1

¥ postgresql.conf

LY5M­áQRpostgresql.confhEEÖr

listen_addresses = '*'

max_connections = 100

wal_level = replica

max_wal_senders = 5
hot_standby = on

¥ pg_hba.conf

LY5M­áQRpg_hba.confhEEÖr

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

! lÝU+pg_hba+M­Iòbådemo]û\]IOôM­üÞ»./0è8¼èI:è
/78@Óíì¬TM­

6Tòï¥./0UN

$ pg_ctl restart

Hï¥

ÖG./0

Yum7;<ÖG./0I:äe ;<ÖG 1
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ÂºYZ{xÖGDÐI:äe ÖG;< 1

" Hï¥./0ãäºÖGI  äºTG

?óèxy

É|Uzï¥Nä?óèxyÊO­f!À1

$ sudo systemctl stop firewalld

wdSvï

KHï¥¦ÖTY5ÆÇIId%Hòï¥+'éHÛIÉwdSvïr

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

¥ -håòï¥ipy

¥ -påòï¥./07ñ'IÚÛå5432y

¥ -Uå./0]ýy

¥ -DåºId+Hï¥./0./Aõ1

Lëä.\]DáI:\]pg_basebackup --helpÆÇYZ1

M­78àS

LY5M­29~/.bash_profilehEr

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

export PATH

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

sourceóhE\78àSîèr

$ source ~/.bash_profile

TGHï¥./0UN

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

É|+\]

ä[É|£#

Kòï¥¦ÖTY5ÆÇXY[Rwalsenderr
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$ ps -ef |grep postgres

...
ivorysql 11176  8067  0 21:54 ?        00:00:00 postgres: walsender ivorysql
192.168.31.102(53416) streaming 0/7000060...

oHï¥)X[Rwalreceiverr

$ ps -ef | grep postgres

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

0/7000060
...

Kòï¥¦psql`ÿ./0IVä[É|£#r

$ psql -d ivorysql

psql (17.5)

Type "help" for help.

ivorysql=# select * from pg_stat_replication;
Ê pid  | usesysid | usename  | application_name |  client_addr   | client_hostname |

client_port |         backend_start         | backend_
xmin |   state   | sent_lsn  | write_lsn | flush_lsn | replay_lsn | write_lag |

flush_lag | replay_lag | sync_priority | sync_state |

Ê   reply_time
-------+----------+----------+------------------+----------------+-----------------+

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

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

-------------------------
Ê11176 |       10 | ivorysql | walreceiver      | 192.168.31.102 |                 |

53416 | 2024-12-18 21:54:52.041847-05 |
Ê    | streaming | 0/7000148 | 0/7000148 | 0/7000148 | 0/7000148  |           |

|            |             0 | async      | 2024-

12-18 22:52:07.325111-05
(1 row)

OP192.168.31.102åHï¥+ipIasyncÄl./©ADÐåBASvï1 === \]É|
É|UÈa+2áâNKòï¥ÖTIöáâ)òHï¥pXYÖT1òï¥+./!"Svï©ARHï
¥1òï¥2áâ+°_Kbc%HHï¥pO×äÕR1
Ý^IKòï¥Id%H|+./0testIVKòï¥¬TäÕr

$ psql -d ivorysql

psql (17.5)

Type "help" for help.
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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)

KHï¥äÕr

$ psql -d ivorysql

psql (17.5)

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 |
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|           |
(4 rows)

.3. 2*+;<

no

IvorySQLK27PostgreSQL./0+'é¦Fî¯ì+ÉQNO1

IvorySQL»¼(!"I|.dÁK27./0óôDõ¦¦åLè7]ýFîðÜ1ÇÉ+A¹#åU1ß
&'Fî%HÌaCMOôX,-MôX²M.é(\]+óôDõ1

IvorySQLFî+,-NOL\]ýO×dÁCMO.X,-+PostgreSQL./0É|IÌa{3+./0,
-M.êü1OåHw4LëDBMSáâRPostgreSQL+"=IÜáw./0êüwü1

í±nç
K¤¾a+PostgreSQLKG>1+;F5I@F¤Oracle+,-1ÇÉäº@F4parserô47ñôñÐPL/
pgSQL@FPL/iSQL+.í1@FS=¯^5r
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gùÄ+àH
5¯æçw¤PostgreSQLFagùÄ+àHYàÈb+Y@1

./0dñõö%qId0+ö²qIdÄú

Id%H./0

[[æO_Åy./0UN$+ö%HÝÄ¢#]ÕId%H./01%è\TÕ+IvorySQLUN$XYê
ü³x./01!fÇÉüå�H@A.�H]ýè¯\]%H./01

æ+Ö¥êüSXO¶wåæIdwXY\]+./01^_Ohæ¢XYVWO%AIVWôR5%ï1
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ºId%H|+./0IKÇÉOHÝÄP{`mydb`IæXY\]5>+ÆÇr

$ createdb mydb

^_ ·îbcÌÙ)ÄlóA±ùNIæXYô"mï+}~Ì¥1

^_æ[RÞØ5>Oh+Ààr

createdb: command not found

td¢#IvorySQLÕaÖG31^+#èmÕÖGI^+#æ+shell|ÀÈ[Õa/­­¢1<]]s¤È
[m]óÆÇ]]r

$ /usr/local/pgsql/bin/createdb mydb

Kæ+Ö¥¦OHÈ[XO %h1.æ+Ö¥êüSfg^+[[ÖG;ÞYZ­¢+ö­1

üª%ôÌÙXO#Ohr

createdb: error: connection to server on socket "/tmp/.s.PGSQL.5432" failed: No such

file or directory
Ê       Is the server running locally and accepting connections on that socket?

O³/ÕóUN$ÕaTGI^+K`createdb`q/û`ÿ¨+ìúÕaKg}1©hIæ{ºä[ÖG;
Þ^+kÕêüS1

üª%HÌÙXO#Ohr

createdb: error: connection to server on socket "/tmp/.s.PGSQL.5432" failed: FATAL:
role "joe" does not exist

KOPFRwæ¨ß+#õÑ1^_êüSÕaåæIdIvorySQL]ý~'I¢ü*îOuF(1õIvorySQ
L]ý~'.áâgù]ý~'# ©+1ú ^_æ#êüSIäå ö 22 q
YZId]ý~'+�õ1æäºàùÖGIvorySQL+áâgù]ý+ÍÛõ!f#
postgres úÊOIdö%H]ý~'1{aXO#JKæ+IvorySQL]ýÑ.æ+áâgù]ýÑ ©yO
ôíì5Iæäº\]`-U`K@^+\]`PGUSER`78àS;ùæ+IvorySQL]ýÑ1

^_æaH./0]ý~'IÇ#ÕaId./0Èäº+MØItdæü[R5>+Ààr

createdb: error: database creation failed: ERROR:  permission denied to create
database

VÉÈa]ýpi³XId|./01^_IvorySQLüsåæId./0Itdæäº¦Ö¥êüSJKæ
Id./0+MØ1GFOôíìì:kÕæ+Ö¥êüS1^_æ¨ßÖGwIvorySQLItdæÙóYæ
TG./0UN$+]ýÍÛ#õÅRäeâ.}ùMØ+JKLâ1http://www.postgresql.org/docs/17/t
utorial-createdb.html#ftn.id-1.4.3.4.10.4[[1\]]

æ-XY]L¨ÑêId./01IvorySQL*³æK%HÖ¥¦Idb³.S+./01./0Ñé #Y
êO2rVW1(63Hêë"1%HDE+bá#Id.æs;]ýÑ©Ñ+./01³xLÌx/ó./
0ÑåÐV./0ÑIÈYOhXYïVæ+Ä«1ºIdOh+./0Iãäº«9r
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$ createdb

^_æý{ Â\]æ+./0wItdæXYV,¨1¡^I^_æ#./0`mydb`+ÈaRõIdR
úItdæ¢XY]5>+ÆÇV,¨r

$ dropdb mydb

õ¤(O4ÆÇo§I./0Ñ #ÐV+]ýÑIãaæ¢é ãk¨ú1OHGâLK½ü¦ÅÈa*
ó./04?+hEpV,VW XZìIãabOUáâ¦;%ùºeÑzd1

{x?( createdb  . dropdb +ÀàXY¥ûK createdb. dropdb U&R1

Id%H|Ä

æXY!";ùÄ+Ñê.Èa�+ÑêàLÞßûIdÄÅ

CREATE TABLE weather (

Ê   city            varchar(80),

Ê   temp_lo         int,           -- F¨6¬

Ê   temp_hi         int,           -- FU6¬

Ê   prcp            real,          -- 7¬

Ê   date            date
);

æXYK psql  ñ9OuÆÇYàìTë1 psql  XYjûóÆÇþR¥'Ê°T1

æXYKSQLÆÇU¨Ê\]äÇõÉäüôïÄë.ìTëú1O¢³/ÕæXY].¦> ©+¤ÉD
Ð«9ÆÇI^+LÆÇæÌçK%TU1òHJúõÒ --
Óú©9Æå1bc§K¨R>þRTÖ+»¼püiïW1SQL#¤?«ê.¹jëÍ12 tu+¡§
IãaK¹jë]4©'ØºìÊO£ü¨É+Í12õ¦ÝÕaOdbú1

varchar(80)  ;ùw%HXY§)>"80Hêë+b³êëí+./Þß1 int  #µ!+~.Þß1 real
#%ô](§)è%éÑ¥.+Þß1 date
ÞßÙóXY¨óåõÕ(IÞßå`date`+�Ñê{#`date`1OdbXO¡qDE^+-é¦Rop Ñ
æ¨ßKMú1

IvorySQLêë¹Á+SQLÞß`int`ô smallint ô real ô double precision ô char( N) ô varchar( N) ô date
ô timeô timestamp`ê`interval I-êëLë+!]NO+Þß.Öå+¹cÞß1IvorySQLUXYùïb
³.S+]ýùç./Þß1ãoÞßÑV #¡á?«êI,wSQL¹Áº+êë+ìÝª1

ö²HÝÄL£§Üá.¨É4?+Ãüö­r

CREATE TABLE cities (

Ê   name            varchar(80),

Ê   location        point
);

Þß`point`¢#%ôIvorySQLìa./Þß+ÝÄ1

>RIÇÉ-ºFR^_æ ýäºöHÄI^+æÂY ©+²Ð6d¨ItdæXY]5>+ÆÇV,
¨r
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DROP TABLE tablename;

29./õSQL29úäeö 6 q ./áN

s%HÄiIdRI¨ ØÙbc./1K./0*àâ]¦;IÔÿºb+#¬9./1%ô¬9%T.
/1æ{XYK%HÆÇU¬9xTIÇ O¬9 }~+T1É\ãÛlLU%u�+ÜI{é Id}
~+T1

ºId%H|TI\] INSERTÆÇ1O4ÆÇº+FîÄ+Ñê.LU�+Ü1Ý^IeÑ ö 5
q U+·¸Är

CREATE TABLE products (

Ê   product_no integer,

Ê   name text,

Ê   price numeric

);

CREATE TABLE new_products (

Ê   product_no int ,

Ê   name varchar(255),

Ê   price DECIMAL(10, 2),

Ê   release_date DATE
);

%H¬9%T+ÆÇL#r

INSERT INTO products VALUES (1, 'Cheese', 9.99);

./+Ü#TåOu�KÄUGF+fX�G+IVW].'¥ñ1!fI./+Ü#hêõfSúIÇ{
*³\]¹SÄÏÐ1

¦>+¡á+Ð¥#æé ÛlÄU�+fX1º³ZOHyzIæ{XYkÐÃ�G�1Ý^I5>+ò
4ÆÇpa.¦ht4 ÆÇ%h+è_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);

³x]ýÛåk¢�G�+Ñê#H3âä1

^_æÕaY£Èa�+ÜItdæXYVWLU+%u1KOôíì5IOu�Li?@å¨É+ÐVÜ
1Ý^r

INSERT INTO products (product_no, name) VALUES (1, 'Cheese');
INSERT INTO products VALUES (1, 'Cheese');

ö²ô²Ð#IvorySQL+%H,-1¨4\]°G+Ü4ã23?@�IaxÑH°G+�Ü¢?@xÑH
�ILë�+L\]ÐVÜ1
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åw£ëzåIæ{XYkÐÃº+ÐVÜI](èH+�^+](~HTr

INSERT INTO products (product_no, name, price) VALUES (1, 'Cheese', DEFAULT);
INSERT INTO products DEFAULT VALUES;

æXYK%HÆÇU¬9xTr

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');

{XY¬9äÕ+°_õXOÕaTô%T^xTúr

INSERT INTO products (product_no, name, price)

Ê SELECT product_no, name, price FROM new_products
Ê   WHERE release_date = '2025-05-29';

OFîw](0Sº¬9+T+SQLäÕ@ïõ ö 7 q ú+æÌNO1

Fl

K%ôM¬9ÍS./ìIeÑ\] COPYÆÇ1¨ ^ INSERTÆÇtdçßIÇ#{Cè1

äÕ./ äe öéqäÕ+!µäÕ  öèvq VTäÕ

!µäÕ

òHäÕ+°_XY]ÉµáâVô&ôq¬T!µ1¡á#:

query1 UNION [ALL] query2

query1 INTERSECT [ALL] query2
query1 EXCEPT [ALL] query2

query1*. query2*p#XY\]Y¦ÈaìM+äÕ1Éµáâ{XYÂÃ.¸`IÝ^:

query1 UNION query2 UNION query3

@ÓÖT+#r
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(query1 UNION query2) UNION query3

UNION`£¤kÊ*`query2 +°_ÉQR query1*+°_¦õ "ÇÉ O£´O¢#OuT@Óiðñ+fX
ú1aªI¨LV,°_UÈa6v+TI¢^`DISTINCT`b+thI,Éæ\]w`UNION ALL`1

INTERSECT`QR8Ü*äENó*`query1 . query2*+°_U+TI,Éãkw`INTERSECT
ALL`I_)Èa6vTpiì,1

EXCEPT`QR»£N*`query1 +°_UÇ# K query2+°_U+TõaìêO{bòHäÕ+*q ú1©h
+I,Éãkw`EXCEPT ALL`I_)Èa6vTpiì,1

åw0SòHäÕ+Vô&ôqIOòHäÕé #ÒVáâ,-+ÓI{¢³/Õ¨Épðñ©h.S+
�IVW¤Ù+�a,-+./ÞßI^ ö 10.5 ï Uæç+th1

VTäÕ

VTäÕ^cLâ

sÒH$øâ¤(ö%Hìù+äÕIVTäÕ#>;+ÖTCWìIÒH$LId%HäÕ0J1ó0J
Øó%H *Gather*^+*Gather Merge*ï¥15>#%Håè+ÝÄr

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)

KÈa+í²5I`Gather`^*Gather
Merge*ï¥pãa%HÄ0JI¨#LiVTÖT+0J+%Ì¥1^_`Gather`^*Gather
Merge*ï¥ö(0JI+>*ÈItd~HäÕLVTÖT1^_¨ö(0JI+Lëö­ItdãaäÕ
UK¨¦5+t%Ì¥üVTÖT1K¦>+ÝÄUIäÕãÅyw%HÄIãa,`Gather`ï¥mÍ¦ª
ãa%H0Jï¥1ãåó0Jï¥#`Gather`ï¥+ëÄï¥IÈY¨üVTÖT1

\] EXPLAIN ÆÇ,
æO[R,J$KM+Lâ+.S1säÕÖTq«RÏ`Gather`ï¥ìI@F]ýüÖ+¬=Lü:+.
,J$KU+Lâ+.S%hx+ RèLâ+¬= 1,J$LeÑ\]+RèLâ++.SiØïå>x
max_parallel_workers_per_gatherH1bcìúO×§K+RèLâ+¬=+©.Ê
max_worker_processes.
max_parallel_workersØï1ãaI%HVTäÕXOü\]¡,JUÑ+Lâ+û\TI¸çaXOèm
 \]Lâ+1>Ò+0JXOZô(X]+Lâ++.SIãaOXOüÞ» 3+äÕMO1^_Oô
íìwf*îItd¢ÙseÑ%5FC`max_worker_processes`.`max_parallel_workers`+ÜIOh{
x+Lâ+XY©ì\Ty^+ìí`max_parallel_workers_per_gather`IOh,J$üº+Ñ%u+Lâ
+1

å%H°ùVTäÕùNTG+RèLâ+¬=pLüÖT0J+VTÌ¥1OuLâ++þÞ+{LÖT
ó0JI "¨-a%Haª+bNr¨-é öZÈaÊLâ+·î+P!1s~H0J+VTÌ¥ã·
îwÑSP!ìIþÞ+!fLÄFå%Haª+Q<äÕÖT+Lâ+1à"ûIs0J+VTÌ¥·î
ÍS+P!ìIþÞ+L¹#æ]ûöZÊLâ+·î+P!VWÖT`Gather`^`Gather
Merge`ï¥¦È0Jï¥Èº++bc¬%Aûü1KOuíì5IþÞ+Èâ+ÖTVTÌ¥+LâLü
ëÑ1

s0J+VTÌ¥+*Èï¥#`Gather
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Merge`o #`Gather`ìI¨Äl�HÖT0JVTÌ¥+¬=ü·îaX+P!IVWþÞ+ÖT%ô£
ëfX+µV14àI`Gather`üYbcDE+fX4Lâ+öZP!IOüí8XO¶w§K+WXfX
1

cìü]RVTäÕì

a¹ô/­üÞ»äÕ,J$Kbcíì5p îùVTäÕ0J1åw¦VTäÕ0JO×iîùIé 
M­35�/­1

¥ max_parallel_workers_per_gatheré i/­åÍ(>+Ü1O#%ôìÉíìI{Qµî+¾)#È
]+Lâ+.S Oô"`max_parallel_workers_per_gather`ÈM­+.S1

aªIgù%ù O\TKè]ýñÐ51ãåKè]ýñÐ5I~H./0gù\TKèH¬=UIÕa
RèLâ+¬=X]1

^_5>+b%4EåwIÉE¤%H°ùäÕ!fXY·îVTäÕ0JI,J$p üå¨·îVTä
Õ0Jr

¥ äÕº2bc./^+Üùbc./0T1^_%HäÕK*È^+CTEUØÙw./uKáâItd 
üåóäÕ·îVT0J1%ôÝª#I CREATE TABLE É ASô`SELECT INTO`Yà`CREATE
MATERIALIZED VIEW`OuId|ÄV?@¨+ÆÇXY\]VT0J1

¥ äÕXOKÖT"=Uiìg1ãºKgùÛåXO*îÌ¥^+ÜSÐÖTI¢ ü·îVT0J1
Ý^r] DECLARE CURSORId+2¹L¿ù ü\]VT0J1ÞØÃI%H`FOR x IN query LOOP ..
END LOOP`²Ð+ PL/pgSQL
07{¿ù ü\]VT0JIãåsVTäÕ¬TìIVTäÕgùéáü´07U+P8ÖTÿû
#Öæ+1

¥ \]wbci¹òå`PARALLEL UNSAFE`+´.+äÕ1Íx.gùùç+´.pi¹òå`PARALLEL
SAFE`IÇ#]ýùç+´.ÚÛi¹òå`PARALLEL UNSAFE`1ä8 ö 15.4 ï U+°¤1

¥ óäÕ\TKü%H¶w§K+VTäÕËÌ1Ý^I^_%HiVTäÕm]+´.¨ß*G%H
SQL
äÕItdóäÕL ü\]VT0J1O#s;@F+%HØïIÇ#^³ Ü£â,OHØïIã
å¨üÞ»èHäÕ\]ÍS+¬=1

É\¤(%Hìù+äÕ¶w·îwVTäÕ0JIK%uíì5ÖTì{ üVTÖTó0J1^_*î
OôíìItdþÞ+Lü¨ßÖTó0JK`Gather`ï¥¦5+Ì¥I¢3^`Gather`ï¥ §K%h1
¦çíìLK¤¥5>+b%4Eì*îr

¥ ãåRèLâ+¬=+©. Oô" max_worker_processesIÞ» O£RRèLâ+¬=1

¥ Ê(åVTäÕA+TG+RèLâ+.S Oô"
max_parallel_workersO%Øïo O£RRèLâ+1

¥ Äý7*»w%HÖTìàIVWìàUº+ZP!+.S å>1ÖTìàX8
,-äÕÔe U+°¤1ãå
libpq s;ÕaFîDáû*»OôìàIÈYOôíìãXO*îK âã libpq
+Äý7U1^_Oôíìwf*îItK¨XO*î+üÖU/­
max_parallel_workers_per_gatherå>#%Hë3+ò³IOhXY³Z·î`±\TìôÒ+äÕ0
J1

VT0J

ãå�HLâ+ãÖT}ù0J+VTÌ¥IÈY XOåèÃ·î%Hµ!äÕ0JV\]xHLâ+\
T¨1�HLâ+pü·îñG°_É+%H}æIãoäÕV ü¡µ!äÕ\T£{;¸ç-ü·î 
­¢+°_14àI0J+VTÌ¥%ùiäÕÒH$KËÌsâ%H*Ì¥0J*IÉ¨é i±dGûI
Oh�%HÖTó0J+¬=LYé6vÃDÐ·îñGT+%HÄÉIÉ£´�%HÈäº+ñGT­3
ãi%Hµâ¬=îù1!fIO³/ÕóäÕ+ïGÄ¦+ïæé #%ôXVT+ïæ1

VTïæ

s;êë5�XVT+Äïæ1
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¥ K%H *VTfXïæ\ *UIÄ6LKµâ¬=¦«iJ¥1%ôü¥*%H6IOh¤Ä+Åy-#£
ëfXDÐ1

¥ K%H *VTö¯Rïæ\ *UI%H¬=iKåþÞ+1OH¬=ÖT¤%H^+xHÀ©+ïæVW±
dG%Hö¯;läºÅy®uÄ61OuÄ6ÿÕüKµâ¬=¦«J¥õ.VTfXïæU%hú
1ìÅÖjIRïæYVTDÐ¬TÇÇÈ+À©ïæ #VT1

¥ K%H *VTÀ©ïæ\ *^+ *VTã]À©+ïæ\ *UIµâ¬=*S4À©öZ./1s;IVTÀ©
ïæòaB-
IÀ©êë1�%H¬=LÛþ%HÀ©6VWïæ.ðñóÀ©6©]+ÈaP!ILë¬=XY©
ìÃ4%H ©+À©6ðñP!1VTB-Iïæ+°_üY�HLâ+¬=Ë+fXðñ1

LëïæÞßõÝ^ÉB-IÀ©+ïæúXOüK°ûêëVTïæ1

VT`ÿ

­^KÉVT0JUthIïGÄXOi\]ÂÃ07ôLÜ`ÿ^+êV`ÿ`ÿR%H^+xHLëÄ
1`ÿ+ËñXY#bcÞß+i,J$êë+ÉVT0JIx/¨O×ÖæÃKVTLâ+U\T1è/
`ÿÞßIËñ-XY#%ôVT0J1

¥ K%H *ÂÃ07`ÿ\ *UIËñ©#ÉVT+1Ìê¨üi}æÖTI^_Ëñ#%HÀ©ïæ{üë
CèIãåªñP!YàKÀ©Uä&Ü+07üiJ¥RxHµâ¬=1

¥ K%H *êV`ÿ\ *UIËñ©#%HÉVT0JVWãaüi}æÖT1OXO# �Cè+Iìû#
KWXé iÖTìIãåK�%Hµâ¬=ULâ./.°_./#6v+1

¥ K%H LÜ`ÿ\ õÕaÒVTÓ;óúUI�Hµâ¬=pü}æÖTËñY±dLÜÄ+4©1^_
LÜÄëÍ^+ó0J2úëÍIOôDÐ¢ëíè1K%H VTLÜ`ÿ\ *UIËñ#%H *VTLÜ\
I¨Å±dÎ7LÜÄ+LâJ¥RxHµâ¬=1

VTòÉ

IvorySQL!"TòHH%¬TòÉûêëVTòÉ1ÔÿI�Hä*RäÕVTÌ¥+¬=ÖT%HòÉA
±Iåó¬=Æ³R+�H¥!·î%HÌ¥°_1OK0JUàCå%H`Partial
Aggregate`ï¥1ÅRIÌ¥°_!"`Gather`^+`Gather
Merge`iºñRþÞ+1>RIþÞ+¤û¨ÈaLâ++°_¬T6|òÉ£R>è+°_1OK0JU
àCå%H`Finalize Aggregate`ï¥1

ãå`Finalize
Aggregate`ï¥\TKþÞ+¬=¦I^_äÕ·î+¥!.4¤(Lñ9T.ûj¡qÍI)äÕ,J$
 üÎ!¨1Ý^IK>8+íì5I`Finalize
Aggregate`ï¥[R+¥!.XO*ÈaLâ+¬=K`Partial
Aggregate`H%[R+ñ9T.%hx1¤(OÞíìI\]VTòÉkÅ£ RMOxÆ1äÕ,J$ü
K,J"=UeÑO%¥VW �üKOôíì5KMVTòÉ1

VTòÉVÉKÈaíì5piêë1�%HòÉpé #¤VT
Öæ+ VWé a%H!µ´.1^_óòÉa%HÞßå`internal`+3â£#I¨é aX�H.àX
�H´.1{xãï:äe CREATE AGGREGATE1^_bcòÉ´.m]ØÙ`DISTINCT`^`ORDER
BY`ÄÅI) êëVTòÉ1¤(aXÉòÉ^+säÕ<à`GROUPING
SETS`ìI{ êëVTòÉ1ãaKäÕU<à+Èa`ÿ{#ó0JVTÌ¥+!ùÌ¥ìIÊO\]
VTòÉ1

VTAppend

ãºsIvorySQLäº4xH7U~µTR%Hè%°_ÉìI¨ü\]`Append`^`MergeAppend`0Jï
¥1K@F`UNION
ALL`^ïæ¥òÄìffü*îOôíì1¢^Ouï¥XYi]KbcLë0JU%hI¨ÉXYi]K
VT0JU1 "IKVT0JUI,J$\]+#`Parallel Append`ï¥1

s%H`Append`ï¥i]KVT0JUìI�H¬=LTåÄ0JGF+fXÖTÄ0JIOhÈa+ä
*¬=üµâÖTö%HÄ0JþR¨i}ùIÅR©ìâGRö²H0J1oK\]`Parallel
Append`ìIÖT$LÅ¨+Ä0JÌXONôÃN9Kä*¬=UIOhxHÄ0Jüi©ìÖT1O³
ZwÐÑI{³ZwÄ0JKtu ÖT¨+¬=U·îTGPð1

aªI.f,+`Append`ï¥ ©õKVT0JU\]ìòaÌ¥Ä0JúI Parallel
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Append`9s:IJ£üö;í©÷IJ£<üö;í©_<üö;í©®=ÂYrµ\qr25BqröÍ
5>Gãj½åX=ZÌ­_5<)*±?xérÌ­VZí©@´N;££¤Züöí©IVä2÷6]
^AB¬ZMÄ_º!2CDGr§zö4JZÉÑ2öí6ý1´VGr5ghMÄqrZmnÌ]^_
E©)I6j?@ÁE`Index Scan`í©Z`Parallel
Append1�HÀ©ïæé iè%+¬=ÖT}IÇ ©+ïæXYÊ ©+¬=©ìÖT1

enable_parallel_append XYi]û|]OôìM1

VT0J1öõ

^_ÇÉÂº%HäÕO·îVT0JÇä@¦úÕa·îIXY<]Ô1 parallel_setup_cost^+
parallel_tuple_cost 1sÅIOH0JXO¡,J$Òÿ·î+fX0J-ºäIÇ{ ©#^a1^_L
Ou/­åë1+ÜõÝ^Å¨É/­å>ú{ O£RVT0JIt¢XO#aöô¾ãÞ»äÕ,J$
éáåæ+äÕ·îVT0J1XO+¾ãX8 ö 15.2 ï . ö 15.4 ï 1

KÖT%HVT0JìIXY]`EXPLAIN
(ANALYZE,VERBOSE)`ûkl�H0Jï¥K�HLâ+¦+ù0Àà1OuÀàaõ(¢ù#_Èa+L
âiNôÃ¥*RÈa0Jï¥Yà4©û¦üó0J+MOì¥1

äNõäeSqlÆÇú

ABORT Ñ U´s;äN

Íù

ABORT [ WORK | TRANSACTION ] [ AND [ NO ] CHAIN ]

æç

ABORT`RF$Qì(M9GOÑZì(»AZ»£álÂ7Ä_ûrÔÕZÄBú|»SQLÔÕ
`ROLLBACK+Tå%hIVWã#åwFG¾ã§K1

ä.

¥ WORK TRANSACTION

I?SHI_öÍ;£¤­_

¥ AND CHAIN

!­EÎy`AND CHAIN` 2lì(ð@0H2!£úJJefZì(¢*Zì(ÙK(ËÖ
http://www.postgresql.org/docs/17/sql-set-transaction.html[`SET
TRANSACTION`])_Lê25j0Hlì(_

Æó

\] COMMITùNÃè´%HäN1

K%HäN6¦ª*G`ABORT`ü*G%Hø`ìàVW ü·îè_1

ÝÄ

U´Èa{Kr

90

http://www.postgresql.org/docs/17/runtime-config-query.html#GUC-ENABLE-PARALLEL-APPEND
http://www.postgresql.org/docs/17/runtime-config-query.html#GUC-PARALLEL-SETUP-COST
http://www.postgresql.org/docs/17/runtime-config-query.html#GUC-PARALLEL-TUPLE-COST
http://www.postgresql.org/docs/17/when-can-parallel-query-be-used.html
http://www.postgresql.org/docs/17/parallel-safety.html
http://www.postgresql.org/docs/17/sql-rollback.html
http://www.postgresql.org/docs/17/sql-commit.html


ABORT;

,-M

OHÆÇ#%HãåFG¾ão§K+IvorySQL,-1`ROLLBACK`#ùè+¹ÁSQLÆÇ1

BEGIN Ñ 23%HäN6

Íù

BEGIN [ WORK | TRANSACTION ] [ transaction_mode [, ...] ]

ÉÊ transaction_mode HJS}G&

Ê   ISOLATION LEVEL { SERIALIZABLE | REPEATABLE READ | READ COMMITTED | READ

UNCOMMITTED }

Ê   READ WRITE | READ ONLY
Ê   [ NOT ] DEFERRABLE

æç

BEGIN 23%HäN6I{¢#jÈa BEGIN
ÆÇ¦R+Èa¡ÅLiK%HäNUÖTIþR°G%HkÐ+ COMMIT^+ ROLLBACK1ÚÛíì5õÕa
BEGIN
úIIvorySQLKÒ¨GF&ÓñÐUÖTäNI{¢#j�H¡ÅpK¨ß+äNUÖTVWK¡Å°Tì
¶ÐÃÖT%ôF&õ^_ÖTùNI_)ü}ù%ôñÇú1

K%HäN6Ë+¡ÅüÖT£{;IãåäN+23/F&{º+Xõ+CPU.¦BßG1K¬TxH4?
{KìIK%HäNËÖTxH¡Å{aõ(£´%»MrKÈa4?{|-Õa}ù¦;ILëüÖL 
O[RU«£#1

^_;ùwñú¸ûôö/2ñÐ^+bcñÐI|äN{üatuìMI¢^ÖTw SET
TRANSACTION%h1

ä.

¥ WORK``TRANSACTION

I?ZSHI_öÍ;£¤­_

OH¡ÅLëä.+Ùç:äe SET TRANSACTION1

Æó

START TRANSACTIONÌa.`BEGIN` 4©+NO1

\] COMMIT^+ ROLLBACKûè´%HäN61

K¶wK%HäN6Uì*G`BEGIN`LûG%Hø`ìà1äN£# üiËÌ1ºK%HäN6UÂÃ
äNIXY\]£§¥õ8 SAVEPOINTú1

Ê(¼R,-+¾ãI`±+ transaction_modes ¦«+.'XYiVW1
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lÝ

23%HäN6r

BEGIN;

,-M

BEGIN #%ôIvorySQL¡§,-1¨ùè(SQL¹Á+ÆÇ START
TRANSACTIONI¨+äe=ØÙaª+,-MÀà1

DEFERRABLE transaction_mode #%ôIvorySQL¡§,-1

ÉÊÃI`BEGIN`?«`i](Â9ÐSQLU+%ô ©A+1Kâü./0Ù]ìIÇÉde1Ë¤Ñä
N¡ç1

COMMIT Ñ F&s;äN

Íù

`COMMIT`F&s;äN1ÈaÊóäNÈâ+{Küà£¤ëRX8VWi£´KÄÅ*îìúOëÀ1

ä.

WORK TRANSACTION
XK+?«`1¨ÉÕaè_1

AND CHAIN
^_;ùw AND CHAINI)ÁÉTG*vv}ù+äNÌa4©äNì õä8 SET
TRANSACTIONú+|äN1_)IÕa|äNiTG1

Æó

\] ROLLBACKU´%HäN1

s K%HäNËì*G COMMIT  ü·î¡¢IÇ#¨ü·î%Hø`ìà1s`COMMIT AND
CHAIN` KäNËì#%H()1

lÝ

ºF&s;äNVW¦Èa{KëÀHr

COMMIT;

,-M

ÆÇ `COMMIT`ëµSQL¹Á1Äè`COMMIT TRANSACTION`åIvorySQL,-1

COMMIT PREPARED Ñ F&%Ha;åòH%F&ÆH+äN

Íù

COMMIT PREPARED transaction_id
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æç

`COMMIT PREPARED`F&%Hû(ÆH£#+äN1

ä.

transaction_id
ºiF&+äN+äN¹jë1

Æó

ºF&%HÆH+äNIæé #¾ÿÖTóäN+©%]ý^+ô¸]ý1Ç# äºû(ÖTóäN+
©%üÖU1

OHÆÇ OK%HäN6UÖT1óÆHäNLiÁßF&1

pg_prepared_xactsgù®¯U�GwÈas;X]+ÆHäN1

ÝÄ

F&ÊäN¹jë`foobar`¹j+äNr

COMMIT PREPARED 'foobar';

,-M

COMMIT PREPARED #%ôIvorySQL,-1L³¯#](ªÌäNêügùILUau¶wi¹Á£2õÝ^
X/Open XAúIÇ#tugù+SQLD>°i¹ÁH1

END - F&s;äN

Íù

END [ WORK | TRANSACTION ] [ AND [ NO ] CHAIN ]

æç

END
F&s;äN1ÈaóäNb+{KE£¤ëRX8VWi£´*îÄÅìúÅ#ëÀ+1OHÆÇ#%ôI
vorySQL,-I¨ùè( COMMIT1

ä.

WORK TRANSACTION
XK?«`I¨ÉÕaè_1

AND CHAIN
^_,ùw`AND CHAIN`I)ÁÉTG*v}ùäNÌa4©äNì (ä8 SET
TRANSACTION)+|äN1_)IÕa|äNiTG1

Æó

\] ROLLBACKXYU´%HäN1

s K%HäNUì*G`END`Õa¡¢IÇ#ü·î%Hø`ìà1
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lÝ

ºF&s;äNVW¦Èa{KëÀHr

END;

,-M

END #%ôIvorySQL,-I¨Fî. COMMITùè+NOIR+KSQL¹ÁU;ù1

PREPARE TRANSACTION Ñ åòH%F&ÁHs;äN

Íù

PREPARE TRANSACTION transaction_id

æç

`PREPARE
TRANSACTION`åòH%F&ÁHs;äN1KOHÆÇ¦RIóäN ý*s;üÖ?f14àI¨+£
#i}æ§)K¦B¦IVWaëC+XOM¨üiF&ùNõÉEK:+F&;*î./0ÄÅú1

%íiÁH3IäNlR¢XY¥û] COMMIT PREPARED^+ ROLLBACK
PREPAREDF&^+ñÇ1XY4bcüÖo òò#ÖT¾3äN+üÖU*GOuÆÇ1

4*GÆÇ+üÖ+âéû[I`PREPARE
TRANSACTION` ^`ROLLBACK`ÆÇrKÖT¨¦RI¢Õaßà+s;äNIVWóÆHäN+è_{
 ýX8õ^_óäNiF&Iè_L6|à£X8ú1

^_Ê(bc¾ã`PREPARE TRANSACTION`ÆÇ¼}I¨üàù%H`ROLLBACK`rs;äNüiZì1

ä.

transaction_id
%Hb³+äN¹jëI`COMMIT PREPARED`^+`ROLLBACK
PREPARED`YRL]OH¹jëû¹jOHäN1ó¹jëé 2ù%Hêëí,VW"éé 1(200
êï1¨{ O*bcs;¶wÁH3+äN+¹jë4©1

Æó

PREPARE
TRANSACTION`M5H'íBNdVô0#MhjNÊ´V_öZÏZH}~Grºüì(1{)Nér34
óô0Éóì(PÌO}¶ëÄP;ZQRì(_é<ÄN[bGrì(1{)2LêÄI65jV±`PREP
ARE TRANSACTION1

OHÆÇé K%HäN6U\]1äN6] BEGIN231

s;K¶wÖT"bc<àR¹ìÄ^+üÖ+¹ìÆÑä«ôIdÊ`WITH
HOLD`+2¹^+ÖT`LISTEN`ô`UNLISTEN`^
`NOTIFY`+äNUI *³`PREPARE`óäN1OuìM*s;üÖ«ù£�"ÊèIÈY¤%HºiÁ
H+äNûjÕa­d]û1

^_]`SET`õ Ê`LOCAL`K@úuK"äN+bc\Tìä.IOuè_üë±R`PREPARE
TRANSACTION`¦RIVWL üiR±+bc`COMMIT PREPARED`^`ROLLBACK
PREPARED`ÈËÌ1ãaIKO% D>`PREPARE
TRANSACTION`+Tå{^`COMMIT`o #`ROLLBACK`1

Èas;X]+ÁH3äNi�K pg_prepared_xactsgù®¯U1
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1Ë

¦%HäNû(ÁH3£#�À# kÕ+1OLü¬¤`VACUUM`ñx§)+O¼IVWKòØíì5X
OÞ»./0?óYè´äNIDñÂõ8 ö 25.1.5
ï ú1-ºò¯IóäNür±ëa¨¶wëa+Ü1óìM+/0]á#Iãº%HªÌäNêü$¶w
ü´Lë./0{ÁH3wºF&I%HÁH3+äNLi­fÃF&^+ñÇ1

^_ÕadÁ%HªÌäNêü$û§¨ÁH3+äNVW¢£¨ÉiI<Ã°TI>3|]ÁH3äNì
Mõ/­
max_prepared_transactionså>ú1OLè´³ªÃIdÁH3äNI ÅóäNaXOiÛòVW>èÞ
»yz1

ÝÄ

åòH%F&ÁHs;äNI\]`foobar`âåäN¹jër

PREPARE TRANSACTION 'foobar';

,-M

`PREPARE
TRANSACTION`#%ôIvorySQL,-1L³¯#](ªÌäNêügùILUau¶wi¹Á£2õÝ^
X/Open XAúIÇ#tugù+SQLD>°i¹ÁH1

ROLLBACK Ñ U´s;äN

Íù

ROLLBACK [ WORK | TRANSACTION ] [ AND [ NO ] CHAIN ]

æç

`ROLLBACK`ñÇs;äNVWÞ»óäNÈâ+Èa{|pi¥Ý1

ä.

WORK TRANSACTION
XK?«`IÕaè_1

AND CHAIN
^_;ùw`AND CHAIN`I)ÁÉTG*vv}ùäNÌa4©äNì õä8 SET
TRANSACTIONú+|äN1_)I üTGbc|äN1

Æó

\] COMMITXùNÃè´%HäN1

K%HäN6¦ª*G`ROLLBACK`ü*G%Hø`VW üaè_1äN6¦ª+`ROLLBACK AND
CHAIN`#%H()1

lÝ

ºU´Èa{Kr

ROLLBACK;
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,-M

ÆÇ`ROLLBACK`ëµSQL¹Á1ôû`ROLLBACK TRANSACTION`#%HIvorySQL,-1

ROLLBACK PREPARED Ñ Zì%H¦;åòH%F&ÁH3+äN

Íù

ROLLBACK PREPARED transaction_id

æç

`ROLLBACK PREPARED`ñÇ%Hû(ÁH3£#+äN1

ä.

transaction_id
ºiñÇ+äN+äN¹jë1

Æó

ºñÇ%HÁH3+äNIæé #¾ÿÖTóäN+©%H]ý^+#%Hô¸]ý1Ç#æé ûKÖ
TóäN+©%HüÖU1

OHÆÇ OK%HäN6ËiÖT1ÁH3+äNüiÁßñÇ1

pg_prepared_xactsgù®¯U�Gws;X]+ÈaÁH3+äN1

ÝÄ

]äN¹jë`foobar`ñÇ¤Ù+äNr

ROLLBACK PREPARED 'foobar';

,-M

`ROLLBACK
PREPARED`#%ôIvorySQL,-1L³¯#](ªÌäNêügùILUau¶wi¹Á£2õÝ^
X/Open XAúIÇ#tugù+SQLD>°i¹ÁH1

SAVEPOINT Ñ Ks;äNUùç%H|+£§¥

Íù

SAVEPOINT savepoint_name

æç

`SAVEPOINT`Ks;äNUdÁ%H|£§¥1

£§¥#äNË+%ôìÉ¹òI¨*³ÈaK¨idÁ¦RÖT+ÆÇiñÇIÅóäN+£#ÃvR¨
û(£§¥ì+hÄ1

ä.

96

http://www.postgresql.org/docs/17/view-pg-prepared-xacts.html


savepoint_name
°|£§¥+Ñê1

Æó

\] ROLLBACK TOñÇR%H£§¥1\] RELEASE
SAVEPOINTú¦%H£§¥IÇ£ëK¨idÁ¦RÖT+ÆÇ+è_1

£§¥ãOK%HäN6ËdÁ1XYK%HäNËùçxH£§¥1

lÝ

ºdÁ%H£§¥VWRû§úK¨dÁ¦RÖT+ÈaÆÇ+è_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;

¦>+äNL¬9Ü 1 . 3IÇ ü¬9 21

ºdÁVWlRú¦%H£§¥r

BEGIN;

Ê   INSERT INTO table1 VALUES (3);

Ê   SAVEPOINT my_savepoint;

Ê   INSERT INTO table1 VALUES (4);

Ê   RELEASE SAVEPOINT my_savepoint;
COMMIT;

¦>+äNL¬9 3 . 41

,-M

sdÁü%H©Ñ£§¥ìISQLº+¦;+tH£§¥¨Giú¦1KIvorySQLUI]+£§¥üi£ü
I "K¬TñÇ^åçìãO\]>r+t%Hõ] `RELEASE
SAVEPOINT`åçq|+£§¥LüÞ»q]+£§¥ýôà£XYi`ROLLBACK TO
SAVEPOINT`.`RELEASE SAVEPOINT`Åyú1KLëD>I`SAVEPOINT`}æëµSQL1

SET CONSTRAINTS Ñ ås;äN/­ÞTâäì@

Íù

SET CONSTRAINTS { ALL | name [, ...] } { DEFERRED | IMMEDIATE }

æç

`SET
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CONSTRAINTS`/­s;äNËÞTâä+Tå1`IMMEDIATE`ÞTK�H¡Å°Tìiâä1`DEFERRED
`ÞTþRäNF&ìÊiâä1�HÞTpa¨ß+`IMMEDIATE`^`DEFERRED`ñÐ1

KIdìI%HÞTüi°ù÷ôìM¦%r DEFERRABLE INITIALLY DEFERREDô DEFERRABLE INITIALLY
IMMEDIATE`ô0`NOT DEFERRABLE1ö÷Þ©#`IMMEDIATE`VW üÀR`SET
CONSTRAINTS`ÆÇ+ËÌ1;òÞK�HäN23ìpû(;ù+ñÐIÇ#¨É+TåXYK%HäN
Ë]`SET CONSTRAINTS`{K1

Êa%HÞTÑÒ�Ä+`SET
CONSTRAINTS`ã{KtuÞTõpé #Xbc+ú+ñÐ1�%HÞTÑÒpXY#ñÐØù+1^_
Õa;ùñÐÑÒI)s;+ñÐ|ÀÈ[Li]û¨&ö%H³M+ÑÒ1`SET CONSTRAINTS
ALL`{KÈaXbcÞT+ñÐ1

s`SET
CONSTRAINTS`Å%HÞT+ñÐ4`DEFERRED`Kù`IMMEDIATE`ìI|ñÐüaá©è_rbc-Õa
óô+./uKõmûüKäN°Tìiâäúü3oK`SET
CONSTRAINTS`ÆÇ+ÖTq«iâä1^_bcOôÞTiàáI SET
CONSTRAINTS`®j8S¾M95júùZTUghÇ_ûÒ2`SET CONSTRAINTS
XYi]ûK%HäNU+ìù¥áï¬TÞTâä1

s;Iãa`UNIQUE`ô PRIMARY KEYô
REFERENCESõª«úYà`EXCLUDE`ÞTÀROH/­+ËÌ1`NOT
NULL`Yà`CHECK`ÞT©#K%Ti¬9^uKìÁÉâäõ  # K¡Å°Tìú1Õaiãkå`DEFE
RRABLE`+$%.W,ÞT{üiÁßâä1

iãkåÒÞTI*$Ó+I*$+©*{ÀROH/­+îï Ñ ¨ÉüK4?ÞTiâä+©ìi©*1

Æó

ãåIvorySQLV º+ÞTÑÒKñÐË$%õÇ#KÄËº+$%úIXOax(%HÞT³M;ù+Þ
TÑÒ1KOôíì5`SET
CONSTRAINTS`LüKÈa+³M¦áâ1¤(%HÉñÐØù+ÑÒI%íK|ÀÈ[U+öHñÐU*
F%H^+xH³MIÈ[UR>+ñÐL üi|À1

OHÆÇãuKs;äNËÞT+Tå1KäN6ªÌ*GOHÆÇü·î%Hø`VW{ üabcè_
1

,-M

OHÆÇëµSQL¹ÁUùç+TåIÇa%¥ØïrK IvorySQLUI¨ üÙ]K`NOT
NULL`.`CHECK`ÞT¦1-aIIvorySQLüÁßâäÉXbc+$%ÞTIo #Tå¹Áde+K¡Å
°Tìâä1

SET TRANSACTION Ñ /­s;äN+ìM

Íù

SET TRANSACTION transaction_mode [, ...]

SET TRANSACTION SNAPSHOT snapshot_id

SET SESSION CHARACTERISTICS AS TRANSACTION transaction_mode [, ...]

ÉÊtransaction_modeHSî}G&

Ê   ISOLATION LEVEL { SERIALIZABLE | REPEATABLE READ | READ COMMITTED | READ

UNCOMMITTED }

Ê   READ WRITE | READ ONLY
Ê   [ NOT ] DEFERRABLE
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æç

`SET TRANSACTION`ÆÇ/­s;üÖ+ìM1`SET SESSION
CHARACTERISTICS`/­%HüÖR±äN+ÚÛäNìM1KHûäNUXY]`SET
TRANSACTION`12OuÚÛÜ1

X]+äNìM#äNñú¸ûôäNÅyñÐõö/2^ãöúYàXbcñÐ1aªIXYKM%H;å
I "ãO](s;äNo OâåüÖÚÛÜ1

%HäN+ñú¸ûôùsLëäNVT\TìóäNO[8­d./r

READ COMMITTED
%H¡ÅãO[RK¨23;F&+T1O#ÚÛÜ1

REPEATABLE READ
s;äN+Èa¡ÅãO[ROHäNUÖT+ö%HäÕ^+./uK¡Å¦;F&+T1

SERIALIZABLE
s;äN+Èa¡ÅãO[ROHäNUÖT+ö%HäÕ^+./uK¡Å¦;F&+T1^_V*+
XX�HäN«+ö2ñÐXOÞ»%ôtuäNíTõ%ô%HúÖTì XOGF+íìILU¦%
LüiñÇVW£R%H `serialization_failure`()1

SQL¹Áùçw%ôaª+¸ûr READ UNCOMMITTED1KIvorySQLU`READ UNCOMMITTED`i®â`READ
COMMITTED`1

%HäNÖTwö%HäÕ^+./uK¡Åõ SELECTô INSERTô DELETEô UPDATEô FETCH`ô`COPYú¦R¢
éá{KäNñú¸û1{xa?äNñú¸û.V*îï+ÀàX8 ö 13 q 1

äN+ÅyñÐôùóäN#_åö/2^+ãö1ö/2#ÚÛÜ1s%HäNåãöìI^_SQLÆÇ`IN
SERT`ô UPDATEô DELETE`ê`COPY FROM`fbZJ5HGrVäJ2êöÍ5Â}~_5}~`CREATE
ô ALTER`J*`DROP`ÔÕ_5}~`COMMENT ô GRANTô REVOKEô TRUNCATE1^_`EXPLAIN
ANALYZE`.`EXECUTE`ºÖT+ÆÇ#¦çÆÇ¦%I)¨É{ i*³1O#%ôCÈ+ãönªI¨
 Oè´Èa¤¦B+291

ãaäN{#`SERIALIZABLE`Yà`READ
ONLY`ìI`DEFERRABLE`äNáMÊüaè1s%HäN+ÈaO÷HáMpiKMìIóäNKö%ô
YZL;åìXOüèêIKt¦R¨\Tì¢ üa`SERIALIZABLE`äN+2úVW üabc«¬^+
i%ôX�H¼}Zì+½¾1OôñÐëOµ("ì«\T+_Ä^+HÛ1

SET TRANSACTION
SNAPSHOT`ÔÕ}~lZì(´VúGr^£ì(¢*Z*¶y*�Ä_ëWENZì(ñ&ëWÊöZ¶yV
`pg_export_snapshot  ´.õ8 ö 9.27.5 ï úÞG1ó´.üðñ%H;å¹jëI SET TRANSACTION
SNAPSHOT`efÂýÎGr¶y|X­ÌÍÎfGpZ¶y_NûrÔÕÊZ|X­ñ&ÂbfGr#­Y2
º!Õ000003A1-1' 1 SET TRANSACTION
SNAPSHOT`í6NGrì(Z©¸ëÄ2M9fNZì(ZZGrÉÑô034èú[\¾`SELECT ô INSERT
ô DELETEô UPDATEô FETCH`ô
`COPYú¦;ÖT1aªIóäNé ¶wi/­å`SERIALIZABLE`^+`REPEATABLE
READ`ñú¸ûõ_)Ió;åLiÁß¥ÝIãå`READ
COMMITTED`ñÐüå�%HÆÇZ%H|;åú1^_Þ9äN\]w`SERIALIZABLE`ñú¸ûItdÞ
9;å+äNé {\]óñú¸û1-aI%HÉãöXX�HäN OÞ9û¨ãöäN+;å1

Æó

^_ÖT`SET TRANSACTION`¦;Õa`START
TRANSACTION`^+`BEGIN`I¨ü*G%Hø`VW üabcè_1

XY!"K`BEGIN`^+`START TRANSACTION`U;ùÂº+` transaction_modes Ì]^`SET
TRANSACTION1Ç#K`SET TRANSACTION SNAPSHOT`UóK@ X]1

üÖÚÛ+äNñÐ{XY!"M­ä.
default_transaction_isolation ôhttp://www.postgresql.org/docs/17/runtime-config-client.html#GUC-
DEFAULT-TRANSACTION-READ-ONLY[default_transaction_read_only].
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default_transaction_deferrable û/­^âäõ@Ó¦`SET SESSION
CHARACTERISTICS`ã#]`SET`/­OuàS+ùèûú1O³/ÕXY!"M­hEô ALTER DATABASE
ùDÐ/­ÚÛÜ1{8 ö 20 q 1

s;äN+ñÐXYÞØ+!"M­ä. transaction_isolation ô transaction_read_only ô.
transaction_deferrableû/­^âä1/­OLU%Hä.+â]*4Ù+`SET
TRANSACTION`K@4©IK¨cìXY}ùD>I{a4©+Øï1Ç#IOuä. OKM­hEU/
­I^+4ßGSQLYª+bcû7û/­1

lÝ

º]%H¶w§K+äN+©%;å23%H|äNIÔÿº4óFaäNÞG;å1OLüðñ;å¹j
ëIÝ^r

BEGIN TRANSACTION ISOLATION LEVEL REPEATABLE READ;

SELECT pg_export_snapshot();

Êpg_export_snapshot

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

Ê00000003-0000001B-1
(1 row)

ÅRK%H|23+äN+2rÅó;å¹jë]K%H`SET TRANSACTION SNAPSHOT`ÆÇUr

BEGIN TRANSACTION ISOLATION LEVEL REPEATABLE READ;
SET TRANSACTION SNAPSHOT '00000003-0000001B-1';

,-M

SQL¹ÁUùçwOuÆÇI "`DEFERRABLE`äNñÐ.`SET TRANSACTION
SNAPSHOT`²Ð,ªIOò+#IvorySQL,-1

SERIALIZABLE`H|»ÊÜÝZì(_u`7_NIvorySQLÊÜÝ%HaýZ`READ
COMMITTEDIÇ#æXYT¦ç+DÐ{K1

KSQL¹ÁUIXY]OuÆÇ/­%HLë+äNìMr'âòÝ+¶·1OHnª*Â9ÐSQLa?I
VWãaÕaKIvorySQLUN$U@F1

SQL¹Áº+`±+ transaction_modes ¦«a.'IÇ#G(FG¾ãIvorySQL*³VW.'1

START TRANSACTION Ñ 23%HäN6

Íù

START TRANSACTION [ transaction_mode [, ...] ]

ÉÊ transaction_mode HSî}G&

Ê   ISOLATION LEVEL { SERIALIZABLE | REPEATABLE READ | READ COMMITTED | READ

UNCOMMITTED }

Ê   READ WRITE | READ ONLY
Ê   [ NOT ] DEFERRABLE
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æç

OHÆÇ23%H|+äN61^_;ùwñú¸ûôö2ñÐ^+XbcñÐI|+äNLüÌaOuì
MI¢^ÖTw SET TRANSACTION%h1O. BEGINÆÇ%h1

ä.

Ouä.¤(OH¡Å+ÙçXäe SET TRANSACTION1

,-M

K¹ÁUIÕaéº*G`START
TRANSACTION`û23%HäN6rbcSQLÆÇü¶ÐÃ23%H61IvorySQL+TåXYi®âK�H
ÆÇ¦R¶ÐÃ*G%HÕa§nK`START
TRANSACTION`õ^+`BEGIN`ú¦R+`COMMIT`VWãa!fiÒâ
Ò¨GF&Ó1åwDEILë?gß./0gù{XOüFî¨GF&ìM1

DEFERRABLE transaction_mode #%ôIvorySQL¡§,-1

SQL¹Áº+K`±+ transaction_modes ¦«a.'IÇ#Ê(FG¾ãIvorySQL*³VW.'1

Sqläeõö 4 q SQL¡áú

`á°±

SQLñ9Ê%H ÆÇ  X�!ù1%HÆÇÊ%H ò'
+X�±ùIVÊ%H¥'õÒ;Óúè°1ñ9S+E7{ü¹X%HÆÇ+°T1Ìû®uò'#µá+
*ÌûÆÇ+¡áa?1

%Hò'XY#%H ?«` ô%H ¹jë ô%H Ê©'+¹jë ô%H
literalõ^fSú^+%HìÉêëë'1ò'!fYäÇõäüôïÄëô|Túû¥ñIÇKé­çìV
 áïº+^aõ$%+ÝÄ#%HìÉêëÊ®ÕLëò'ú1

Ý^I5>#%Hõ¡á¦úµá+SQLñ9r

SELECT * FROM MY_TABLE;

UPDATE MY_TABLE SET A = 5;
INSERT INTO MY_TABLE VALUES (3, 'hi there');

O#%HÊ÷HÆÇ!ù+X�I�%T%HÆÇõÌêO #é ÃIK©%TUXYaô"%HÆÇI
oWÆÇ-XYi¯T¥°ú1

üªI Æå  {XYGFKSQLñ9U1¨É #ò'I¨É.äÇ}æ%h1

è/¹jÆÇôáâëôä.+ò' ©ISQL+¡á ë%»1>;>+%uò'!f#ÆÇÑIãaK
¦>+ÝÄUÇÉ!füj%HÒSELECTÓô%HÒUPDATEÓ.%HÒINSERTÓÆÇ1Ç#Ý^`UPDAT
E`ÆÇ©#º+%H`SET`ò'GFK%Hìùö­Io`INSERT`)º+%H`VALUES`û}ùÆÇ1�H
ÆÇ+%¢¡á,)K ö VI Ì¥ Uïr1

¹jë.?«`

¦ÝU+`SELECT`ô`UPDATE`^`VALUES`ò'# ?«`
+ÝÄIÉSQL¡§UÌaìù³ç+`1ò'`MY_TABLE`.`A`)# ¹jë
+ÝÄ1¨É¹jÄô�^+Lë./0¤(+ÑêIZô(\]¨É+ÆÇ1ãa¨Éaì{iåÒåÒ
ÑêÓ1?«`.¹jëÌa4©+`á°±IO³/ÕÇÉéáKÕa¡§Ûj+;F5ò¥%H¹jë
.?«`1%H?«`+}~�ÄXYK Éõ C U&R1

SQL¹jë.?«`é Y%HêOõ a-zI{XY#Êà±ë+êO.É²ZêOú^%H5Júõ _
ú231R±êëXY#êOô5Júõ _úô.êõ 0-9ú^³Pë'õ
$ú1Æ³è/SQL¹Á+êO,ùI³Pë'# *³GFK¹jëU+Iãa¨É+\]XOüìíÙ]
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+XâüM1SQL¹Á üùçØÙ.ê^+Y5Jú2r^°Ö+?«`IãaOô²Ð+¹jë ü*
°ûXO+¹Á,-óë1

gùU%H¹jë+"é Oô"`NAMEDATALEN`-
1êïIKÆÇUXY2ô"a"é+¹jëIÇ#¨Éüi+â1ÚÛíì5I`NAMEDATALEN`+Üå64
Iãa¹jë+"é¦Øå63êï1^_OHØïayzIXYK`src/include/pg_config_manual.h`Uu
K`NAMEDATALEN`fS1

?«`. i©'u^+¹jë#Í12 tu+1ãar

UPDATE MY_TABLE SET A = 5;

XYùðÃ2ùr

uPDaTE my_TabLE SeT a = 5;

%Hf8+âä#L?«`2ùÍ2IoÑÒ2ù12IÝ^r

UPDATE my_table SET a = 5;

OP-aö²ô²Ð+¹jër ÀØ¹jë*^*i©'u^+¹jë 1¨#Ê4©'õ " úØº+%Hb³ê
ëX�1%HÀØ¹jë©#%H¹jëo ü#%H?«ê1ãa`"select"`XY](©]%HÑåÒsele
ctÓ+�^+ÄIo%HÕa©'u^+`select`)üisâ%H?«`I4oKmÙ\]Ä^�Ñ+ÃD
©ÿóú()1K¦ÝU\]ÀØ¹jë+ÝÄ^5r

UPDATE "my_table" SET "a" = 5;

ÀØ¹jëXYØÙbcêëI,wP8å0+êëõ^_ºØÙ%H4©'I)2òH4©'ú1O\£
XY±d¾m i*³+Ä^�+ÑÒIÝ^ØÙäü^ª'+Ñê1Ç#"éØïâÅaè1

©]¹jë{\Lò¥Í12Io°©]+ÑÒ©#Ö´ù121Ý^I¹jë`FOO`ô foo`ê`"foo"`NI
vorySQLÊÂÝBH¢*Z2ÞH`"Foo"`ê`"FOO"`úûbr5*2M9c<5*_¾NIvorySQLÊ2®5d
n!ZÚÛefBçbúSQL|»5gh2SQL|»EÎ5dn!ZÚÛdefB`b_5<2é4|»2`fo
o`d/*ó`"FOO"`Ö5H`"foo" 1^_`Âç2XâüÙ]=XIde`3è©]öHìù+ÑÒI^+¿
ù º©]¨1ú

%ôÀØ¹jë+àû*³Øó3ç+]P8¥¹j+Unicodeêë1OôàûY`U&`õÍ2^12U§¦
%Hª'ú23IR>Ê§4©'u^+ÑÒIò+¦«ÕabcäÇI^`U&"foo"`õÆ³OP*áâë`
&`Ø#a%uopIÇ#K`&`áâëöº\]äÇ³ZwOHyzú1K©'ËIUnicodeêëXYY3
ç+²Ð;ùràµúÿ¦4ö16¬ïP8¥'8^+àµú.Q'ÿ¦6ö16¬ïP8¥'81Ý^I¹j
ë`"data"`XY2ùr

U&"d\0061t\+000061"

5>+ÝÄ]¶²·¡êO2Gw¸¡è`ÒslonÓõÍ(úr

U&"\0441\043B\043E\043D"

^_Ü/\]Lë3çêëûPíàµúIXYKêëíR\]`UESCAPE`ÄÅIÝ^r
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U&"d!0061t!+000061" UESCAPE '!'

3çêëXY#,w16¬ïöôQ'ôè©'ô4©'ôäÇêë¦ª+b³èHêë1:Æ³I3çêë
K UESCAPE ¦R]è©'o #4©'y21

åwK¹jëUØó3çêëmÍILL2òôÉX1

4ö^6ö3ç²ÐpXYi]ûùçUTF-
16Pü¤û!ùP8¥Í(U+FFFF+êëIÌê6ö²Ð+§K\£Oôbáà£ éºõPü¤V iþ
ÿ§)Io#«ùù%Hè¯+P8¥ú1

^_UN$ç8 #UTF-
8I)ÊLU%H3çX�¹j+UnicodeP8¥3ìå@Ó+UN$ç8y^_ XOI)_`()1

fS

KIvorySQLUa÷ô
¶ÐÞßfS rêëíôöí..ê1fS{XYi;ùkÐÞßIOXY\£¨i{%¢Ã-lYà{a
èÃûü1OuKMLüKR±1ïU°¤1

êëífS

KSQLUI%HêëífS#%HÊè©'õ '  úØº+b³êëX�IÝ^ÕThis is a
string'`1åwK%HêëíUØó%Hè©'IXY2òH4`+è©'IÝ^ÕDianne''s
horse'`1Æ³O.%H4©'õ " ú   ©1

òHãÊäÇà çÑ%H|T ¥ñ+êëífSüi`ÿK%ÿIVWLâå%H2K%ÿ+êëífSû
¤Ñ1Ý^r

SELECT 'foo'
'bar';

ù©(r

SELECT 'foobar';

Ç#r

SELECT 'foo'      'bar';

) #µá+¡áõOôau¹º+Tå#SQL;ù+IIvorySQL½0wó¹Áú1

C½ü3ç+êëífS

IvorySQL{ÿÀÒ3çÓêëífSIO{#SQL¹Á+%H,-1%H3çêëífSXY!"K2è©
';>2%HêO`E`õÍ2^12²Ðúû;ùIÝ^`EÕfoo'`õs%H3çêëífS¯TìIãKö
%H2©'¦;2`E`ú1K%H3çêëíËÌI%Hàµúêëõ \ úü23%HC½ü+ àµú3ç
X�IKLUàµú.R±êë+!µÄl%HìÉ+êïÜõ^ Ä 4.1 UÈlú1

Ä 4.1. àµú3çX�

àµú3çX� óå

\b Qü
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\f ì=

\n ìT

\r ñ»

\t ïÄë

*`o *, `*`oo *, `*`ooo *` ( o = 0Ð7) ¼¬ïêïÜ

\x*`h , `\x `hh ` ( h* = 0Ð9, AÐF) è½¬ïêïÜ

\u*`xxxx , `\U `xxxxxxxx̀ ( x* = 0Ð9, AÐF) 16 ^ 32-öè½¬ï Unicode êëÜ

§nK%HàµúR>+bcLëêëisbLê>³ø1ãaIºØó%HàµúêëI:2òHàµú
õ \\ ú1K%H3çêëíUØó%Hè©',wµ!DáÕ'`¦ªI-XY2ù`\'`1

æº±ÿ£´æId+êïX�ÊUN$êëÉç8Uµá+êë!ùIìû#K\]¼¬ï^è½¬ï3
çì1%Ha]+íPDá#\]Unicode3ç^íP+Unicode3ç¡áI^ ö 4.1.2.3
ï UÈçyÅRUN$Lâäêë3ì#_XT1

1Ë

^_M­ä.
standard_conforming_strings å`off`ItdIvorySQL¤f,êëífS.3çêëífSU+àµú
3çpjû1 "IKIvorySQLUóä.+ÚÛÜå`on`I³/ÕãK3çêëífSUjûàµú
3ç1OôTå{,-¹ÁIÇ#XOéââã(FGTåõàµú3ç©#üijûú+Ù]1â
å%ôà!IæXY/­óä.å`off`IÇ#>3áâRëµ|+Tå1^_æäº\]%Hàµú
3çûÄl%HìÉêëIåóêëífS2¦%H`E`1K`standard_conforming_strings`¦ªI
M­ä. escape_string_warning.
backslash_quote{ôùw^c¤ÑêëífSU+àµú1P8>+êë OGFK%HêëífS
U1

Êa Unicode 3ç+êëífS

IvorySQL{êëü%ôÞß+êëí3ç¡áI¨*³]P8¥;ùb³Unicodeêë1%HUnicode3çê
ëífS23(`U&`õÍ2^12²Ð+êOUIR§ª'úIR>Ê§Õ2©'I¦«ÕabcäÇIÝ
^`U&'foo'`õÆ³O·îw*áâë`&`+op1Káâëöº\]äÇû³ZOHyzú1K©'ËIUn
icodeêëXY!"2%HR§4öè½¬ïP8¥ç'^+%H;>aQ'+6öè½¬ïP8¥ç'+àµ
úû;ù1Ý^IêëíÕdata'`XYi2å

U&'d\0061t\+000061'

5>+ÝÄ]¶²·êO2Gw¸¡+è`ÒslonÓõÍ(úr

U&'\0441\043B\043E\043D'

^_Âº%H #àµú+3çêëIXYKêëí¦R\]`UESCAPE`ÄÅû;ùIÝ^r

U&'d!0061t!+000061' UESCAPE '!'

3çêëXY#G%Hè½¬ïöôQ'ôè©'ô4©'^äÇêë¦ª+bcè%êë1

ºK%HêëíUØó%HÄlLê>³ø+3çêëIÅ¨2òô1

4ö^6ö3ç²ÐX](;ùUTF-
16Pü@¤IY!ùP8¥Í(U+FFFF+êëIÌê4!"¦¾I6ö²Ð+X]M\£O# éº+õP
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ü@¤ #þÿ§)+Io#µVRèHP8¥U1ú

^_UN$ç8 #UTF-
8I)ÊOu3çX�¦%¹j+UnicodeP8¥L3ìå@Ó+UN$ç8y^_ XOI)ü_`()1

aªIêëífS+Unicode3ç¡áòKM­ä.
standard_conforming_strings 2TìÊaè1O#ãå_)Oô¡áXOüopóúSQL¡Å+Äý7IX
OÞ»SQLÆ9.ÞØ+Öæyz1^_óä./­åoffI)a¡áLiüsVkl()ìà1

³P©]+êëífS

ÄÅ](;ùêëífS+¹Á¡á!fpëDEIÇ#sêëíUØÙwëxè©'^àµúìëäüó
¨Iãå�%Hpäºi421ºKOôí²5*³XöM{3+äÕIIvorySQLFîwü%ôiÒåÒ³
P©]Ó+DÐûy2êëífS1%H³P©]+êëífSÊ%H³Pë'õ $úô%HXK+üH^{
xêë+Ò¹®Óôü%H³Pë'ô%H±ùêëíË-+b³êëX�ô%H³Pë'ô23OH³P
©]+4©¹®.%H³Pë'!ù1Ý^IOPaòô ©+Dá\]³P©];ùêëíÒDianneÕs
horseÓr

$$Dianne's horse$$
$SomeTag$Dianne's horse$SomeTag$

Æ³K³P©]êëíUIè©'XYK i3ç+íì5\]1ä@¦IK%H³P©]êëíU äº
¤êë¬T3çrêëíË-©#TLê>³ø2G1àµú #ìÉ+IVW³Pë'{ #ìÉ+I,
É¨É#³M2¹®+%HX�+%Ì¥1

XY!"K�%HÂÃ¸û¦KM ©+¹®ûÂÃ³P©]êëífS1O>fi]Kç2´.ùç¦1
Ý^r

$function$

BEGIN

Ê   RETURN ($1 ~ $q$[\t\r\n\v\\]$q$);

END;
$function$

OPIX�`$q$[\t\r\n\v\\]$q$ J¹GritnVZÅ#Y [\t\r\n\v\\] 2$Zj3?ÂIvorySQLëÄäö®Â
X7_ÞH5BZwî5k/ºDZitnVZÎj­ $function$`I¨ã#%uKªÈêëíÈ?Æ+fS
U+êëo¶1

%H³P©]êëí+¹®õ^_aú½0%H°i©]¹jë+4©,)I,w¨ OØÙ%H³Pë'
¦ª1¹®#Í12tu+Iãa`$tag$String content$tag$ H½¾Z2ÞH $TAG$String
content$tag$` ­¢1

%H§Õ%H?«`^¹jë+³P©]êëíé ]äÇ*¦¥ñ2I_)³P©]ù%ëXOüiâå
;>¹jë+%Ì¥1

³P©] #SQL¹Á+%Ì¥IÇ#Ky2v¯êëíhêD>I¨ff#%ô¡,-¹Á+è©'¡á
{DE+Dá1sºÄl+êëífSö(LëfSUì¨ìûa]IOôíìffK"=´.ùçUGF
1^_]è©'¡áI¦%HÝÄU+�HàµúLé i2ùXHàµúIOKóú¾3êëífSìü
i¸ÔRòHàµúIVWÿÕK´.ÖTq«6|óúËÈêëífSìàù%H1

öífS

öífS[ÿû^f,êëífSK2©'¦;õU«éäÇúQw%H`B`õÍ2^12²ÐúIÝ^`B'
1001'`1öífSU*³+êëãa`0`.`1`1

âå%ôKMIöífSXY]è½¬ïò'á;ùI\]%H;Þ`X`õÍ2^12²Ðú,Ý^`X'1FF'`
1Oôò'áùð(%H]XH²¬ïöZP�Hè½¬ïö+öífS1
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òô²Ð+öífSXYYf,êëífS4©+DÐ¯Tr±1³P©] Oi]KöífSU1

.êfS

KOu%å²ÐUXYÿÀ.êfSr

digits

digits.[digits][e[+-]digits]

[digits].digits[e[+-]digits]
digitse[+-]digits

LU digits
#%H^xHè¬ï.êõ0R9ú1^_\]w1.¥IK1.¥;>^R>é çÑa%H.ê1^_§
K%H;.¹òõ eúIKLRé §ÕçÑ%H.ê1KófSU OÂ9bcäÇ^Lëêë1Æ³bc
;Þ+Q'^Ô'V @ÓieÑåfS+%Ì¥I¨#%HÙ]RófS+áâë1

Ou#µá.êfS+ÝÄr

42

3.5

4.

.001

5e2
1.925e-3

^_%H ØÙ1.¥.;.+.êfS+ÜOµÞß`integer`õ32
öúI¨ÔÿixùåÞß`integer`1_)^_¨+ÜOµÞß`bigint`õ64
öúI¨ixùåÞß`bigint`1ý_)¨üiZbÞß`numeric`1ØÙ1.¥./^;.+fS©#Ôÿ
ixùåÞß`numeric`1

%H.êfSö3;¿+./Þßã#Þß3ìSá+%H23¥1KÍÌ¥íìUIfSLiè/¦5h
¨GiáïR>µO+Þß1éºìIæXY!"1ß¨ûáï%H.êÜióåå%ô;ù./Þß1Ý
^IæXYOháï%H.êÜisbÞß`real`õ float4 úr

REAL '1.23'  -- string style
1.23::REAL   -- IvorySQL (historical) style

Ou@Ó¦ã#ÿ5ûº°¤+%å1ßò'+ìÝ1

LëÞß+fS

%ô b³ Þß+%HfSXY\]5�ò'U+b³%ôñ9r

type 'string'

'string'::type
CAST ( 'string' AS type )

êëífS+hmiºîRÑå type
+Þß+ñ93ìÝ=U1L°_#;ùÞß+%HfS1^_¤ófS+ÞßÕa­çõÝ^Is¨iþ
ÿ;¿°%HÄ�ìúIkÐÞß1ßXYiïWIKtôíì5¨üi¨Gáï1
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êëífSXY\]f,SQLò'^³P©]y21

{XY\]%HÞØ´.+¡áû;ù%HÞßáïr

typename ( 'string' )

Ç#VÉÈaÞßÑpXY]KOôDáUI{8 ö 4.2.9 ï 1

^ ö 4.2.9 ï U°¤+I ::
ô CAST()`J*j3²V[Ò÷IJÂVÌÍÎlöJmhZ�Ääèa°ì_fno[ÒpÆ2 type
'string' [Òí6ÂVÌÍÎXYÅ#ÁÉZèa_ type 'string'`
¡á¦+ü%HØï#¨éá¤.!ÞßLâI;ù%H.!fS+ÞßX\]`::`^`CAST()`1

CAST()`[Ò­çSQL_`type
'string'`[ÒHZ|»ZGq^&SQLÍÎûù[ÒíVóGÜ34èa2ÞHIvorySQL}~öVó»£è
a_d£ ::`+¡á#IvorySQL+FG]áI¢^´.m]¡á%h1

áâë

%HáâëÑ#>x`NAMEDATALEN`-1õÚÛå63ú+%HêëX�ILU+êëû¨5>+�Är

\+ - * / < > = ~ ! @ # % ^ & | ` ?

 "IKáâëÑ¦a%uØïr

¥ --`ê /*` OK%HáâëÑ+bcÃDGFIãå¨ÉLiâå%%Æå+231

¥ %HxêëáâëÑ OY`+ ô -`°ÖI,ÉóÑÒ{çÑØÙOuêëU+%Hr

~ ! @ # % ^ & | ` ?

Ý^I @-`HGrÂ}~Z¼A­Ú2Þ *-
` #1OuØï*³IvorySQLóúSQL,-+äÕo äºKò'¦«aäü1

s\]ÉSQL¹Á+áâëÑìIæ!fäº]äü¥ñ4&+áâëû³Z­ç1Ý^I^_æùçw%
HÑå`@ ZQr¼A­2Ä56b`X*@Y Iæé 2`X*
@Y`û¢£IvorySQLÅ¨öâòHáâëÑo #%H1

ìÉêë

%u #.êêO+êëa%ô ©(âåáâë+ìÉÙç1Ouêë+{ã]áXYKæç4Ù¡áP
À+ÃD&R1O%ïã#åw`Û¨É+§KYà©°Ouêë+A+1

¥ §nK%H³Pë'õ $
úR>+.êi]ûÄlK%H´.ùç^%HÆH¡ÅU+ö­ä.1KLë¦5hUó³Pë'X
Yâå%H¹jë^+%H³P©]êëífS+%Ì¥1

¥ Áó'õ ()
úÌa¨É!f+ÙçI]û¥!ÄÏÐVWáïÒÿ1KöuíìUIÁó'iº+âå%Hìù
SQL ÆÇ+Öù¡á+%Ì¥1

¥ Dó'õ []  úi]ûKM%H.!U+PÀ1{x?(.!+Àà8 ö 8.15 ï 1

¥ .'õ ,  úi]Köu¡á°±Uû¥°%H�Ä+PÀ1

¥ ¥'õ ;  ú°T%H SQL
ÆÇ1¨ OGFK%HÆÇU«+bcö­I,wK%HêëífSU^+%Hi©]+¹jëU1

¥ Â'õ :  úi]û4.!UKMÒmúÓõ8 ö 8.15 ï ú1Köu SQL +ÒD§ÓõÝ^Â9Ð
SQLúUIÂ'i]ûâåàSÑ+;ó1
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¥ Ã'õ *
úi]Köu¦5hU¹ò%HÄ+ÈaÝ^+!µÜ1s¨i]â%HòÉ´.+ä.ìI¨-a%
ôìÉ+ÙçIÉóòÉ º+bckÐä.1

¥ Å¥õ .  úi]K.êfSUIVWi]û¥°ñÐôÄ.�Ñ1

Æå

%%Æå#Y4ÄÅ23VWbÆRT°Ö+%HêëX�IÝ^r

-- This is a standard SQL comment

üªI{XY\] C ½üÆå6r

/* multiline comment

Ê* with nesting: /* nested block comment */
Ê*/

OPóÆå23( /
M9st±k/u^Z/ 1OuÆå6XTåSQL¹ÁU;ù+DÐÂÃIÇ.CU ©1OhÇÉXYÆå
G%Í%XOØÙÆå6+P81

K¬%A+¡á¥ú;IÆåüi4ñ9SUiâ,VW@ÓiíìåäÇ1

áâëÒÿ¸

Ä
4.2klwIvorySQLUáâë+Òÿ¸.°µM1ÍÌ¥áâëÌa4©+ÒÿVW#ã°µ+1áâë+Ò
ÿ¸.°µMi=2Kóú$U1^_`Ü/Y ©(Òÿ¸,)ÈÇl+DÐóúÌaxH\Së+ÄÏ
ÐI:PQó'1

Ä 4.2. áâëÒÿ¸õ4CRíú

áâë/PÀ °µM æç

. ã Ä/�Ñ¥ñë

:: ã IvorySQL-½ü+Þß3ì

[  ] ã .!PÀKM

+ - È %PQô%PÔ

^ ã ;.

*  /  % ã óô,ôñ

+ - ã QôÔ

õb³Lëáâëú ã ÈaLëmÃYà]ýùç+áâ
ë

BETWEEN IN LIKE ILIKE SIMILAR -ºØÙôÉµùS?gôêëí
³M

< > = v  >= <> ¡qáâë

IS ISNULL NOTNULL IS TRUEô IS FALSEô IS
NULLô`IS DISTINCT FROM`ù

NOT È ÓÔ_ù

AND ã ÓÔµZ

OR ã ÓÔúZ

108

http://www.postgresql.org/docs/17/sql-syntax-lexical.html#SQL-PRECEDENCE-TABLE
http://www.postgresql.org/docs/17/sql-syntax-lexical.html#SQL-PRECEDENCE-TABLE


Æ³óáâëaØ,){O](*¦çËdáâëÌa4©ÑÒ+]ýùç+áâë1Ý^I^_æåöô
¨ùç./Þßùçw%HÒÓáâëI¨LÌa.Ëd+ÒÓáâë4©+Òÿ¸I êæ+áâëºb
­d1

s%HñÐØù+áâëÑi]K`OPERATOR`¡áUìI^5>+ÝÄr

SELECT 3 OPERATOR(pg_catalog.+) 4;

`OPERATOR`°±i]ûåÒb³LëáâëÓY£ Ä
4.2UÚÛ+Òÿ¸1 êGFK`OPERATOR()`U+#®H;ùáâëIOp#w+1

Æ³

lm9.5¦;+PostgreSQL\]+áâëÒÿ¸,)Wa ©1ìû#I v ô >= .
`<>`âä(isâµ!áâëI`IS`\]âä(ÌaqC+Òÿ¸1VWK%uÛå`NOT`¡`BETW
EEN`Òÿ¸C+íì5I`NOT
BETWEEN`.4?+°±+Tå %»1åw{3Ã,-SQL¹ÁVWÔÑ¤
ÓÔ¦ùð+°± %»+ûüIOu,){£RwuK1KÍÌ¥íì5IOuàH üÞ»Tå
¦+àHI^+XOü·îÒno such
operatorÓ()IÇXY!"ÜQÁó'óô1 "K%uò7íìUIäÕXOKÕai_`óú
()+íì5*îTå+Kà1

ÜÄÏÐ

ÜÄÏÐi](zôzh+78UIÝ^K`SELECT`ÆÇ+A¹�ÄUôâå`INSERT`^`UPDATE`U+
|�Ü^+É¬ÆÇU+|À4E1åwòû(%HÄÄÏÐõ#%HÄú+°_I%HÜÄÏÐ+°_a
ìúiÒå%H ¹S 1ÜÄÏÐãa{iÒå ¹SÄÏÐ õ^+¸çåÒå
ÄÏÐ ú1ÄÏÐ¡á*³\]S.ôÓÔôÉµ.Lëáâ4¾3Ì¥0SÜ1

%HÜÄÏÐ#5�¦%r

¥ %HfS^hêÜ

¥ %H�©]

¥ K%H´.ùçû^ÆH¡ÅU+%Hö­ä.©]

¥ %H5¹ÄÏÐ

¥ %HÝKMÄÏÐ

¥ %Háâëm]

¥ %H´.m]

¥ %HòÉÄÏÐ

¥ %Hôñ´.m]

¥ %HÞß3ì

¥ %HWX,)ÄÏÐ

¥ %H¹SÄäÕ

¥ %H.!±1$

¥ %HT±1$

¥ ü%HKÁó'õ]û¥!ÄÄÏÐYà66Òÿ¸úU+ÜÄÏÐ

KOH�Ä¦ªI-a%u°±XYi¥Þå%HÄÏÐIÇ#¨É ½0bc%å¡á,)1Ou!fÌ
a%H´.^áâë+¡çVWK ö 9 q U+µOö­óå1%HÝÄ#`IS NULL`ÄÅ1

ÇÉ¶wK ö 4.1.2 ï U°¤"fS15>+1ïü°¤}5+K@1
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�©]

%H�XYY5>+²Ði©]r

correlation.columnname

correlation
#%HÄõaXOY%HñÐÑØùú+ÑêI^+#K`FROM`ÄÅUå%HÄùç+ûÑ1^_�ÑK
s;À©È\]+ÄUp#$%+I?fÑÒ.¥ñ]+Å¥XYiïWõü8 ö 7 q ú1

ö­ä.

%Hö­ä.©]i]û;l%HÊSQL¡ÅªÌFî+Ü1ä.i](SQL´.ùç.ÆHäÕU1öu
Äý70-êë¯Á(SQLÆÇêëíû;ù./ÜIKOôíìUä.i]û©]tuúª./Ü1%H
ä.©]+²Ð#r

$number

Ý^IeÑ%H´.`dept`+ùçr

CREATE FUNCTION dept(text) RETURNS dept

Ê   AS $$ SELECT * FROM dept WHERE name = $1 $$
Ê   LANGUAGE SQL;

OP $1 ©]´.im]ìö%H´.ä.+Ü1

5¹

^_%HÄÏÐ£Rw%H.!Þß+ÜItdXYJZGó.!Ü+%HìùPÀr

expression[subscript]

^+JZGxH4&PÀõ%HÒ.!múÓúr

expression[lower_subscript:upper_subscript]

õOPIDó' [ ]  ÄlLê>³øú1�%H S|  ¨Í#%HÄÏÐI¨LXÊv9R>ÿr+~.Ü1

!fI.! Jmh
é iQ¦ó'IÇ#sºiQ5¹+ÄÏÐã#%H�©]^ö­ä.ìIó'XYiïW1-aIs¾
3.!#xîìIxH5¹XYi`ÿÿû1Ý^r

mytable.arraycolumn[4]

mytable.two_d_column[17][34]

$1[10:42]
(arrayfunction(a,b))[42]

>R%HÝÄU+Áó'#éä+1{8 ö 8.15 ï 1
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ÝKM

^_%HÄÏÐ£R%H!µÞßõTÞßú+ÜItdXYJZóT+;ùÝ:

expression.fieldname

!fT Jmh
é iQ¦ó'IÇ#sóÄÏÐ#ò4%HÄ©]^ö­ä.KMìIÁó'XYiïW1Ý^r

mytable.mycolumn

$1.somecolumn
(rowfunction(a,b)).col3

õãaI%HiØù+�©]@Ó¦ã#ÝKM¡á+%ôìÝú1%ô6º+ìÝ#4%H!µÞß+Ä
�UJZ%HÝr

(compositecol).somefield
(mytable.compositecol).somefield

OPäºÁó'ûkl compositecol  #%H�Ño #%HÄÑIKö²ôíìU)#kl mytable
#%HÄÑo #%HñÐÑ1

æXY!"y2 .*  û:+%H!µÜ+ÈaÝr

(compositecol).*

Oôòá+Tåè/¦5hüa ©I{8 ö 8.16.5 ï 1

áâëm]

¤(%ôáâëm]IaòôXO+¡ár

expression  operator  expression õ²PUóáâëú

operator  expression õ%P;óáâëú

LU operator  ò'½0 ö 4.1.3 ï
+¡á,)I^+#?«``AND`ô`OR`.`NOT`¦%I^+#%H^5²Ð+ÀØùáâëÑr

OPERATOR(schema.operatorname)

®Hìùáâë§KYà¨É#%P+-#²P+Zô(Êgù^]ýùç+tuáâë1 ö 9 q
æçwËdáâë1

´.m]

%H´.m]+¡á#%H´.+ÑÒõXOÀØ(%HñÐÑúR>§¦Ëó(Áó'U+ä.�Är

function_name ([expression [, expression ... ]] )
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Ý^I5>ü0S 2 +çDèr

sqrt(2)

sK%Höu]ý ÀbLë]ý+./0U*GäÕìIKç2´.m]ìÙ½� ö 10.3 ï
U+Öæè-ÌÍ1

Ëd´.+�ÄK ö 9 q  U1Lë´.XYÊ]ýÜQ1

ä.XYaKMÃiÉQÑÒ1{8 ö 4.3 ï 1

Æ³

%Hí]è%!µÞßä.+´.XYiaKMÃÒåÝKM¡áIVWà"ûÝKMXYi2ù´
.+½ü1{¢#jIò'`col(table)`.`table.col`#XY'ì+1OôTå#É SQL
¹Á+Ç#KIvorySQLUiFîIãå¨*³´.+\]ûñXÒ0SÝÓ1

òÉÄÏÐ

%H òÉÄÏÐ
ÄlKÊ%HäÕKM+T¦Ù]%HòÉ´.1%HòÉ´.LxHñ9ÔÑR%Hè%ñGÜIÝ^¤
ñ9++.^çN1%HòÉÄÏÐ+¡á#5�¦%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 ) ]

OP aggregate_name #%H¦;ùç+òÉõXOÊa%HñÐÑØùúIVW expression
#b³¨Í ØÙòÉÄÏÐ+ÜÄÏÐ^%Hôñ´.m]1XK+ order_by_clause  . filter_clause
æç^51

ö%ô²Ð+òÉÄÏÐå�%Hñ9Tm]%ôòÉ1ö²ô²Ð.ö%ô4©Iãå ALL
#ÚÛK@1ö÷ô²Ðåñ9TUÄÏÐ+�%HXò¥Üõ^+¤(xHÄÏÐ#Ü+Xò¥Éµúm
]%ôòÉ1öXô²Ðå�%Hñ9Tm]%ôòÉIãåÕaìù+ñ9Üi;ùI¨!fã¤(
count( )  wVj3£V_FÁGù¼hÂVó *£wV  òÉ´.ILæç^51

ÍÌ¥òÉ´.ïWäñ9IOhLU%H^xHÄÏÐ£RäÜ+TLi»Ý1,ÉüajkI¤(Èa
ËdòÉp#Oh1

Ý^I count(*)  £Rñ9T+©.1 count(f1)  £Rñ9TU f1  åÉä+.SIãå count ïWäÜ1o
count(distinct f1)  £R f1  +ÉäXò¥Ü+.S1

%åÃI&°òÉ´.+ñ9T#°WX+1KëxíìUOÕa?gIÝ^ êÿxR­dh+ñ9I
min ©#·î4©+°_1Ç#IöuòÉ´.õÝ^ array_agg . string_agg
úâ/ñ9T+WX·î°_1s\]OÞòÉìIXK+ order_by_clause
XYi]û;ùÂº+fX1 order_by_clause  *äÕ¸û+ ORDER BY ÄÅõ^ ö 7.5 ï
ÈçúÌa4©+¡áI,É¨+ÄÏÐ©#òaÄÏÐVW O#ñG�ÑÒ^ç'1Ý^r
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SELECT array_agg(a ORDER BY b DESC) FROM table;

Kûüxä.òÉ´.ìIÆ³ ORDER BY GFKÈaòÉä.¦R1Ý^IºOh2r

SELECT string_agg(a, ',' ORDER BY a) FROM table;

o OOh2r

SELECT string_agg(a ORDER BY a, ',') FROM table;  -- 5½¾

R+K¡á¦#µá+IÇ#¨Äl]òH`ORDER
BY`«ûm]%Hè%ä.òÉ´.õö²H#é]+Iãå¨#%HfSú1

^_K order_by_clause  ¦ª;ùw DISTINCT ItdÈa+ ORDER BY
ÄÏÐé ³MòÉ+f,ä.1{¢#jIæ OK DISTINCT �ÄÕaØó+ÄÏÐ¦WX1

Æ³

K%HòÉ´.U;ù DISTINCT Yà ORDER BY
+O¼#%ôIvorySQL,-1TåRA;å´+æçI^_%åA+.ù0MòÉU
WX#XK+IKºå¨WXñ9TìXYKóòÉ+f,ä. �ÄUç­ ORDER BY
1a%HòÉ´.+ÄÉ{b aXÉòÉ  I¨ º+ %H
order_by_clause I!f#ãåóòÉ+0Sã¤Lñ9T+ìùfXa³ç1aXÉòÉ+×
ßÝÄØóWÑ.û¥ö0S1Tå¦h+>R%ô¡áI¤( %HaXÉòÉI order_by_clause
i2K WITHIN GROUP (É)  U1 order_by_clause  U+ÄÏÐ
ü^µ!òÉä.%h¤�%Hñ9T0S%ôITå�H order_by_clause  +º+WXV
W&°óòÉ´.âåñ9ä.õO.É WITHIN GROUP order_by_clause  +íì ©IKLUÄÏ
Ð+°_ üiâåòÉ´.+ä.ú1^_aK WITHIN GROUP ¦;+ä.ÄÏÐIüÅ¨ÉÒ å
þÿä.  YE*�K order_by_clause  U+ òÉä.  4ò¥1*µ!òÉä. ©I÷¤
�ôòÉm]ãü0S%ôþÿä.Io #å�%Hñ9T 0S%ô1O³/ÕãatuàSi
GROUP BY ¥!ìI¨ÉÊOØÙOuàS1OHØï©hO](èm K
%HòÉÄÏÐËÌ+þÿä.1þÿä.!fi](û¥.
¦Þ+»¼I¨Éãaâå�ôòÉ0S]%ô+è%ÜÊa³
ç1þÿä.�ÄXYåäIKOôíì5I2ù ()  o # (*) õ@Ó¦
IvorySQLÿÀòôÎ2IÇ#ãaö%ôëµ SQL ¹Áú1

aXÉòÉ+m]ÝÄr

SELECT percentile_cont(0.5) WITHIN GROUP (ORDER BY income) FROM households;

Êpercentile_cont

-----------------
Ê          50489

Oü4Ä households + income �£Rö 50 Hû¥ö^+Uö+Ü1
OP`0.5`#%Hþÿä.I¤(û¥öÌ¥#%H K ©T¦«àH+Ü+íì¨Õa³ç1

^_;ùw FILTER Itdãa¤ filter_clause
0Såw+ñ9Tüi&°óòÉ´.ILëTüi»Ý1Ý^r

SELECT
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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)

Æùç+òÉ´.K ö 9.21 ï  Uæç1LëòÉ´.XYÊ]ýÜQ1

%HòÉÄÏÐãOGFK SELECT ÆÇ+°_�Ä^# HAVING ÄÅU1KLëÄÅõ^ WHERE
úU|´\]¨IãåtuÄÅ+0SKÓÔ¦#KòÉ+°_i²ù¦;1

s%HòÉÄÏÐGFK%HÄäÕUõ8 ö 4.2.11 ï  . ö 9.23
ï úIòÉ!fKóÄäÕ+T¦i0S1Ç#^_óòÉ+ä.õYà
filter_clause I^_aúãØÙªÈàS)ü·î%HBfróòÉ)á(>r+tHªÈIVWüKtH
äÕ+T¦i0S1óòÉÄÏÐ4~û¦)#¤LÈGF(+ÄäÕ+%ôªÈ©]IVWKtHÄäÕ
+b³%ô0SUpâå%HfS1ãGFK°_�Ä^ HAVING ÄÅ+ØïO](óòÉÈá+äÕÈô1

ôñ´.m]

%H*ôñ´.m]*ÄlK%HäÕKM+T+öHÌ¥¦Ù]%HòÉÞ+´.1.ÉôñòÉ´.m]
 ©IO üiÞTåLiKM+T¥!å%Hè%+ñGT Ñ
KäÕñGU�%HTú£ë¯Á1 "Iôñ´.O×è/ôñ´.m]+¥!ãkõ PARTITION BY
�ÄúÅyá(s;TÈK¥!U+ÈaT1%Hôñ´.m]+¡á#5�¦%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 )

LU window_definition  +¡á#

[ existing_window_name ]

[ PARTITION BY expression [, ...] ]
[ ORDER BY expression [ ASC | DESC | USING operator ] [ NULLS { FIRST | LAST } ] [,

...] ]
[ frame_clause ]

XK+ frame_clause #5�¦%

{ RANGE | ROWS | GROUPS } frame_start [ frame_exclusion ]
{ RANGE | ROWS | GROUPS } BETWEEN frame_start AND frame_end [ frame_exclusion ]

LU frame_start  . frame_end XY#5>²ÐU+%ô
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UNBOUNDED PRECEDING

offset PRECEDING

CURRENT ROW

offset FOLLOWING
UNBOUNDED FOLLOWING

o frame_exclusion  XY#5�¦%

EXCLUDE CURRENT ROW

EXCLUDE GROUP

EXCLUDE TIES
EXCLUDE NO OTHERS

OPI expression  Älbc¨Í Ùaôñ´.m]+ÜÄÏÐ1

window_name #¤ùçKäÕ+ WINDOW ÄÅU+%HÆÑôñãk+©]1-XY\]K WINDOW
ÄÅUùçÆÑôñ+4©¡áKÁó'Ë°ù%H}~+ window_definition I{8 SELECT
äe=1Ü£;G+#I OVER wname V ÉüÃùð( OVER (wname É
) IR+ÄlvïVuKôñùçIVWKi©]ôñãkØó%HÏÄÅìüiüs1

PARTITION BY K@LäÕ+T¥!ùå ¥ò Iôñ´.ü¯ÁÃûü¨É1 PARTITION BY
LâÿûÞØ(%HäÕ¸û+ GROUP BY
ÄÅI "¨+ÄÏÐ©#ã#ÄÏÐVW O#ñG�+ÑÒ^ç'1^_Õa PARTITION
BYIóäÕ·î+ÈaTisâ%Hè%¥òûûü1 ORDER BY
K@ôùiôñ´.ûü+%H¥òU+T+fX1¨LâÿûÞØ(%HäÕ¸û+ ORDER BY
ÄÅIÇ#©h O\]ñG�+ÑÒ^ç'1^_Õa ORDER BYITLiY°;ù+fXiûü1

frame_clause ;ù±ù ôñÏ
+TÉµI¨#s;¥ò+%HÄÉIôñ´.Lâ]KóÏo #~H¥ò1ÏU+TÉµünÕ®%T
#s;ToàH1K RANGEô ROWS ^+ GROUPS ñÐUXY;ùÏIK�%ôíì5IÏ+-ºp#4
frame_start  R frame_end1^_ frame_end iVWI)EÖÚÛå CURRENT ROW1

UNBOUNDED PRECEDING +%H frame_start  ÄlóÏ23(¥ò+ö%TIÞØÃ UNBOUNDED FOLLOWING
+%H frame_end ÄlóÏ°T(¥ò+>R%T1

K RANGE ^ GROUPS ñÐUI CURRENT ROW +%H frame_start  ÄlÏ23(s;T+ö%H ç¸
Tõiôñ+ ORDER BY ÄÅWXå*s;Tùè+TúIo CURRENT ROW +%H frame_end
ÄlÏ°T(s;T+>R%Hç¸T1K ROWS ñÐUI CURRENT ROW ¢Äls;T1

K offset  PRECEDING Yà offset  FOLLOWING ÏK@UI offset
é #%H ØÙbcàSôòÉ´.^+ôñ´.+ÄÏÐ1 offset  +ÙçZô(ÏñÐr

¥ K ROWS ñÐUI offset
é £R%HÉäôÉ±+~.IVWóK@ÄlÏ23(s;T¦;^+¦R;ù.S+T1

¥ K GROUPS ñÐUI offset
{é £R%HÉäôÉ±+~.IVWóK@ÄlÏ23(s;T+ç¸!¦;^+¦R;ù.S+*
ç¸!*IOPç¸!#K ORDER BY fXUùè+TÉµõº\] GROUPS
ñÐIKôñùçU¢é a%H ORDER BY ÄÅú1

¥ K RANGE ñÐUIOuK@º+ ORDER BY ÄÅ­3;ù%�1 offset
;ùs;TUt%�+Ü*¨KóÏU;>^R>+TU+�Ü+>ÍqÜ1 offset
ÄÏÐ+./ÞßünÕWX�+./ÞßoàH1¤(.ê+WX�I¨!f#*WX�4©+Þß
IÇ¤(pqì«WX�¨#%H interval 1Ý^I^_WX�#Þß date ^+
timestampIÇÉXY2 RANGE BETWEEN '1 day' PRECEDING AND '10 days' FOLLOWING1 offset
úÅº+#ÉäWÉ±I "ÒÉ±Ó+ÙçZô(¨+./Þß1

115

http://www.postgresql.org/docs/17/sql-select.html


Kbc%ôíì5IRÏEÖ+ùúpÀØ(R¥òEÖ+ùúIãa¤(ú¥òEÖ¡qr+TûjIÏ
XOüØÙ¡qÑ+T1

Æ³K ROWS Yà GROUPS ñÐUI 0 PRECEDING . 0 FOLLOWING * CURRENT ROW ùè1!fK RANGE
ñÐUIOH°¤{ùÁõãºa%ôµO+ô*./Þß4?+Ò>Ó+Ùçú1

frame_exclusion
K@*³s;Töº+TiW,KÏ¦ªIÉEè/Ï+23.°TK@ÙóÅ¨ÉØóKÏU1 EXCLUDE
CURRENT ROW üÅs;TW,KÏ¦ª1 EXCLUDE GROUP
üÅs;TYà¨KfX¦+ç¸TpW,KÏ¦ª1 EXCLUDE TIES
Ås;T+bcç¸Tp4ÏUW,IÇ W,s;TmÍ1 EXCLUDE NO OTHERS
ã#k¢Ã;ù W,s;T^Lç¸T+OôÚÛTå1

ÚÛ+ÏK@# RANGE UNBOUNDED PRECEDINGI¨. RANGE BETWEEN UNBOUNDED PRECEDING AND CURRENT ROW
4©1^_\] ORDER BYIOüÅóÏ/­å4¥ò23%þRs;T+>R%H ORDER BY
ç¸T+ÈaT1^_ \] ORDER
BYI¢³/Õ¥òUÈa+TpiØóKôñÏUIãåÈaTpùåws;T+ç¸T1

Øï# frame_start   O# UNBOUNDED FOLLOWING ô frame_end  O# UNBOUNDED PRECEDINGIVWK¦ç
frame_start  . frame_end K@+�ÄU frame_end KM Oa( frame_start  KMGF Ñ Ý^ *³
RANGE BETWEEN CURRENT ROW AND offset  PRECEDINGIÇ*³ ROWS BETWEEN 7 PRECEDING AND 8 PRECEDING
IÄÅ¨ üKMbcT1

^_;ùw FILTER Itdãa¤ filter_clause
0Såw+ñ9Tüi&°óôñ´.ILëTüi»Ý1ãa#òÉ+ôñ´.ÊÿÀ FILTER 1

Ëd+ôñ´.K Ä 9.60
Uïr1]ýXYQ9Lëôñ´.1aªIbcËd+^+]ýùç+!]òÉ^+ù0MòÉpXYi
]âôñ´.õaXÉ.xÂÉòÉs; Oi]âôñ´.ú1

\] *  +¡ái]ûÅä.qÑ+òÉ´.sâôñ´.m]IÝ^ count(*) OVER (PARTITION BY x
ORDER BY y)1Ã'õ *ú!f i](ôñ4?+´.1ôñ4?+´. *³K´.ä.�ÄU]
DISTINCT ^ ORDER BY1

ãaK SELECT �Ä.äÕ+ ORDER BY ÄÅUÊ*³ôñ´.m]1

{x?(ôñ´.+ÀàXYK ö 3.5 ï ô ö 9.22 ï  Yà ö 7.2.5 ï  U&R1

Þß3ì

%HÞß1ß;ù4%ô./ÞßRü%ô./Þß+3ì1IvorySQLÿÀòôùð+Þß1ß¡ár

CAST ( expression AS type )
expression::type

CAST ¡á½4 SQLIo] ::  +¡á#IvorySQL+FG]á1

s%H1ßiÙ]R%ô°ÛÞß+ÜÄÏÐ¦ìI¨Äl%ô\TìÞß3ì1ãa¶wùçw%ôµO
+Þß3ìáâìIó1ßÊüùN1Æ³O.fS+1ßõ^ ö 4.1.2.7 ï
UÈlú\] ©1Ù](%H°u^íhê+1ßÄl%ôÞßR%HhêfSÜ+ö3JÜIVWãa
¨L¤b³ÞßpùNõ^_óíhê+Ë-¤(ó./Þß+ñ9¡á#XÿÀ+ú1

^_%HÜÄÏÐé ·î+ÞßÕa­çõÝ^s¨i;¿°%HÄ�úI!fXYVWkÐÞß1ßI
KOôíì5gùü¨GÙ]%HÞß1ß1Ç#Iãa¤KgùAõUi¹òåÒOK to apply
implicitlyÓ+1ßÊüÖT¨G1ß1Lë1ßé \]kÐ1ß¡ám]1OôØï#åwè´GR³Ð
+3ìiéãéàÃÙ]1

-XY]^´.+¡áû;ù%ôÞß1ßr
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typename ( expression )

 "IOã¤tuÑê{âå´.ÑX]+Þßaè1Ý^I double precision
 OYOôDÐ\]IÇ#ùè+ float8  XY1-aI^_ÑÒ interval ô time  . timestamp
i]4©'©]ItdÊ(¡áóë+¾ãI¨ÉãOYOô½ü\]1ãaI´.½ü+1ß¡á+\]
üÞ» %»MVWÙóÌXOi³Z1

Æ³

´.½ü+¡áä@¦ã#%ô´.m]1sòô¹Á1ß¡á¦%i]ûb%ô\Tì3ììI¨
LKËÌm]%H¶Æ.+´.ûÖTó3ì1åo§¦IOu3ì´.Ìa.¨É+ñGÞß4©
+ÑêIVWãaÒ´.½ü+¡áÓéÉ#¤ÇÈ3ì´.+%ôþÿm]1kÅI%HXâü+
Ù] Ùsâã(¨1{8 CREATE CAST1

WX,)ÄÏÐ

COLLATE ÄÅü66%HÄÏÐ+WX,)1¨iáQR¨O]+ÄÏÐr

expr COLLATE collation

OP collation  XO#%HÀñÐØù+¹jë1 COLLATE
ÄÅ¡áâë«£{ÊIäºìXY\]Áó'1

^_ÕakÐ;ùWX,)I./0gùü4ÄÏÐÈ<à+�U£R%HWX,)I^_óÄÏÐÕa<
à�I)üÚÛí]./0+ÚÛWX,)1

COLLATE ÄÅ+òôf8\]#66 ORDER BY ÄÅU+WXfXIÝ^r

SELECT a, b, c FROM tbl WHERE ... ORDER BY a COLLATE "C";

Yà66ÌaòÝtu°_+´.^áâëm]+WX,)IÝ^r

SELECT * FROM tbl WHERE a > 'foo' COLLATE "C";

Æ³KR%ôíìUI COLLATE ÄÅiÉQRÇÉÜ/ËÌ+áâë+%Hñ9ä.¦1 COLLATE
ÄÅiÉQRóáâë^´.m]+®Hä.¦é?ÊºIãåiáâë^´.Ù]+WX,)#eÑÈa
ä.£û+IVW%HkÐ+ COLLATE ÄÅL66ÈaLëä.+WX,)õ "IÉQÉ³M COLLATE
ÄÅRx(%Hä.#%ô()1{8 ö 24.2 ï ú1ãaIOü°G.;%HÝÄ4©+°_r

SELECT * FROM tbl WHERE a COLLATE "C" > 'foo';

Ç#O#%H()r

SELECT * FROM tbl WHERE (a > 'foo') COLLATE "C";

ãå¨<]Å%HWX,)Ù]R > áâë+°_Io¨+./Þß#ÉXWX./Þß boolean1
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¹SÄäÕ

%H¹SÄäÕ#%ôÁó'Ë+µ! SELECT äÕI¨v3ðñ%T%�õ?(y2äÕX8 ö 7
q ú1`SELECT`äÕiÖTVWóè%ðñÜi\]Köº+ÜÄÏÐU1L%Hðñô"%T^%�+
äÕâå%H¹SÄäÕ\]#%ô()õÇ#^_K%ôìùÖTq«óÄäÕÕaðñT) #()I
ó¹S°_isbåäú1óÄäÕXY4öº+äÕU©]àSIOuàSKóÄäÕ+bc%ô0SU
pLâåfS1¤(Lë<àÄäÕ+ÄÏÐ-X8 ö 9.23 ï 1

Ý^I5�¡Åü¨&�HÑU>Í+ÜáRñr

SELECT name, (SELECT max(pop) FROM cities WHERE cities.state = states.name)
Ê   FROM states;

.!±1$

%H.!±1$#%HO±d%H.!ÜVWLÜ](¨+ùSPÀ+ÄÏÐ1%Håè+.!±1$Ê?
«` ARRAYô%HãDó' [  ô%H](.!PÀÜ+ÄÏÐ�Äõ].'¥ñúYà>R+%HÈDó' ]
!ù1Ý^r

SELECT ARRAY[1,2,3+4];

Ê array

---------

Ê{1,2,7}
(1 row)

ÚÛíì5I.!PÀÞß#ùSÄÏÐ+ÍÎÞßI\]. UNION ^ CASE °±õ8 ö 10.5
ï ú4©+,)ôù1æXY!"kÐL.!±1$1ßåÂº+Þßû66IÝ^r

SELECT ARRAY[1,2,22.7]::integer[];

Ê array

----------

Ê{1,2,23}
(1 row)

O.Å�%HÄÏÐè¯Ã1ßå.!PÀÞß+è_4©1?(1ß+{xÀà:8 ö 4.2.9 ï 1

xî.!ÜXY!"ÂÃ.!±1$û±d1KËÈ+±1$UI?«` ARRAY
XYiïW1Ý^IOu¡Å·î4©+°_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

---------------
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Ê{{1,2},{3,4}}
(1 row)

ãåxî.!é #Ò²+Iû(©%Èô+ËÈ±1$é ·î4©îé+Ä.!1bciÙ](ªÈ
ARRAY ±1$+1ßü¨GºDRÈa+ËÈ±1$1

xî.!±1$PÀXY#bc£R%H­¢ôÞ.!+bc»¼Io òò#%HÄ- ARRAY °±1Ý^r

CREATE TABLE arr(f1 int[], f2 int[]);

INSERT INTO arr VALUES (ARRAY[[1,2],[3,4]], ARRAY[[5,6],[7,8]]);

SELECT ARRAY[f1, f2, '{{9,10},{11,12}}'::int[]] FROM arr;

Ê                    array

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

Ê{{{1,2},{3,4}},{{5,6},{7,8}},{{9,10},{11,12}}}
(1 row)

æXY±1%Hä.!IÇ#ãåéá£R%HéÞß+.!Iæé kÐÃÅæ+ä.!1ßùÂº+Þ
ß1Ý^r

SELECT ARRAY[]::integer[];

Êarray

-------

Ê{}
(1 row)

{XY4%HÄäÕ+°_±d%H.!1KOô²ÐUI.!±1$i2å?«` ARRAY
R§Õ%HQwÁó'õ #Dó'ú+ÄäÕ1Ý^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)

ÄäÕé ðñ%Hè%�1^_ÄäÕ+ñG�#É.!ÞßI
°_+%î.!LåóÄäÕ°_U+�%Ta%HPÀI
VWa%H*ÄäÕ+ñG�³M+PÀÞß1^_ÄäÕ+ñG�
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#%ô.!ÞßI°_L#©Þß+%H.!IÇ#ºC%Hîé1
KOôíì5IóÄäÕ+ÈaTé ·î©hîé+.!I_)°_ ¢ ü#Ò²²Ð1

] ARRAY ±d+%H.!Ü+5¹©#4%231{x?(.!+ÀàI:8 ö 8.15 ï 1

T±1$

%HT±1$#O×±d%HTÜõ{Òâ%H!µÞßúV]ÜâåLùSÝ+ÄÏÐ1%HT±1$Ê
?«`
ROWô%HãÁó'ô](T+ÝÜ+>H^xHÄÏÐõ].'¥ñúYà>R+%HÈÁó'!ù1Ý^
r

SELECT ROW(1,2.5,'this is a test');

sK�ÄUaô"%HÄÏÐìI?«` ROW #XK+1

%HT±1$XYØó¡á rowvalue .* I¨Li,-åóTÜ+PÀ+%H�ÄI¢^K%H*È SELECT
�Äõ8 ö 8.16.5 ï úU\] .*  ì*î+äí%h1Ý^I^_Ä t  a� f1  . f2 ItdOu#4©+r

SELECT ROW(t.*, 42) FROM t;
SELECT ROW(t.f1, t.f2, 42) FROM t;

Æ³

KPostgreSQL 8.2 Y;I .*  ¡á üKT±1$Ui,-IOh2 ROW(t.*, 42)
üId%HaòHÝ+TILö%HÝ#ü%HTÜ1|+Tå!f{a]1^_æäºÂÃTÜ+
]TåI2ËÈTÜì º] .* IÝ^ ROW(t, 42)1

ÚÛíì5IÊ%H ROW
ÄÏÐId+Ü#%ô5ÑòõÞß1^_éºI¨XYi1ßå%ôÆÑ+!µÞß Ñ
^+#%HÄ+TÞßI^+#%ô] CREATE TYPE AS
Id+!µÞß1åw³Z­çIXOäº%HkÐ1ß1Ý^r

CREATE TABLE mytable(f1 int, f2 float, f3 text);

CREATE FUNCTION getf1(mytable) RETURNS int AS 'SELECT $1.f1' LANGUAGE SQL;

-- 5efxa5Bí£Gr getf1() EN

SELECT getf1(ROW(1,2.5,'this is a test'));

Êgetf1

-------

Ê    1

(1 row)

CREATE TYPE myrowtype AS (f1 int, f2 text, f3 numeric);

CREATE FUNCTION getf1(myrowtype) RETURNS int AS 'SELECT $1.f1' LANGUAGE SQL;
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-- ^NyÍefGrxaÌÍ¹f²Vzrj3&

SELECT getf1(ROW(1,2.5,'this is a test'));

ERROR:  function getf1(record) is not unique

SELECT getf1(ROW(1,2.5,'this is a test')::mytable);

Êgetf1

-------

Ê    1

(1 row)

SELECT getf1(CAST(ROW(11,'this is a test',2.5) AS myrowtype));

Êgetf1

-------

Ê   11
(1 row)

T±1$XYi]û±d§)K%H!µÞßÄ�U+!µÜI^+iºî°%HÿÀ!µä.+´.1-
aIXY¡qòHTÜI^+] IS NULL ^ IS NOT NULL \]%HTIÝ^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

{8 ö 9.24 ï 1^ ö 9.23 ï  UÈ°¤+IT±1${XYi]û*ÄäÕ4`ÿ1

ÄÏÐ0S,)

ÄÄÏÐ+0SfXÕaiùç1ìûÃI%Háâë^´.+ñ9 éTå4ãçÈ^LëbcÖùfX
¬T0S1

aªI^_%HÄÏÐ+°_XY!"ã0SL%Ì¥ûôùItdLëÄÄÏÐXO}æ äºi0S1
Ý^I^_ÇÉ2r

SELECT true OR somefunc();

td somefunc() LõXOú}æ im]1^_ÇÉ2ù5>Oh{#%hr

SELECT somefunc() OR true;

Æ³O.%uç=¡§U9Óáâë4ãçÈ+Ò¢ÈÓ ©1

ãaIKv¯ÄÏÐU\]ÊaËâ]+´.# kÕ+1K WHERE . HAVING
ÄÅUâãËâ]^0SfXÔL¡¾IãåKdÁ%HÖT0JìOuÄÅüiÕÖÃ6|ûü1OuÄ
ÅU9ÓÄÏÐõ AND / OR / NOT +!µúXOüY9ÓP.ù×È*³+bcDÐi6!1

saéºáï0SfXìIXY\]%H CASE °±õ8 ö 9.18 ï ú1Ý^IK%H WHERE
ÄÅU\]5>+Dá<]³Z,># X²+r
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SELECT ... WHERE x > 0 AND y/x > 1.5;

Ç#O#Öæ+r

SELECT ... WHERE CASE WHEN x > 0 THEN y/x > 1.5 ELSE false END;

%HYOô½ü\]+ CASE
°±L\£ÒH<]¼}IãaãaéºìÊOhbõKOHìû+ÝÄUI>3!"2 y > 1.5*x
ûñ³OHyzú1

 "I CASE  #OÞyz+FçØ1¦ç!"+%HØï#I ¨éáè´fSÄÄÏÐ+Fa0S1^ ö
38.7 ï  UÈçIsäÕi,Jo #iÖTìIi¹òù IMMUTABLE +´..áâëXYi0S1ãa

SELECT CASE WHEN x > 0 THEN x ELSE 1/0 END FROM tab;

ëXOüÞ»%ô,>¼}Iãå,J$<]åHfSÄÄÏÐ1ÉE# ÄU+�%Tpa x >
0õOh\Tì¿ù ü¬9R ELSE ¥êú{#Oh1

ÄÅOHìû+ÝÄXO[ÿûÙÚIÕakk<àfS+íìXOü*î
K´.ËÖT+äÕUIãåãå´.ä.+Ü.mÃàSXYâåfS
i¬9RäÕU](,JA+1Ý^IKPL/pgSQL´. UI\]%H IF  -THEN -ELSE ¡Åû
£ï%ôa½¾+0S¡Å¨ÂK%H CASE ÄÏÐUºÖæ£x1

ü%H©Þß+Øï#I%H CASE éáè´LÈØÙ+òÉÄÏÐ +0SIãåKeÑ SELECT �Ä^
HAVING ÄÅU+ LëÄÏÐ¦;Iüÿ0SòÉÄÏÐ1Ý^I5>+äÕüÞ»%H,>()I
ÄÅ[ÿû3^¶wOôíìQYw£ïr

SELECT CASE WHEN min(employees) > 0

Ê           THEN avg(expenses / employees)

Ê      END
Ê   FROM departments;

min()  . avg()  òÉüKÈañ9T¦VTÃ0SI ãa^_bcTa employees ù(>IKa@ü\]
min()  +°_¦;I¢ü*î,>()1ZoP¦+#IXY\] %H WHERE ^ FILTER
ÄÅûÔÿè´ayz+ñ9TRÏ%HòÉ´.1

m]´.

IvorySQL*³ÊaÆÑä.+´.i\] ö­  ^ ÆÑ
ò'ám]1ÆÑò'á¤(aÍSä.+´.ìûa]Iãå¨¦ä..@Óä.¦«+?f{kk.X
²1Kö­ò'áUIy2%H´.m]ìILä.ÜºTå¨ÉK´.ãkUiùç+fXy21KÆÑ
ò'áUIä.è/ÑÒ³M´.ä.IVWXYYbcfXy21¤(�%ôòáI-ºeÑ´.ä.Þ
ß+è_IOuK ö 10.3 ï  aïr1

Kb³%ôò'áUIK´.ãkU°GwÚÛÜ+ä.èm äºKm]U2G1Ç#OKÆÑò'áU
ìûa]Iãåbcä.+!µpXYiïW1oKö­ò'áUä.ãO4È<ãïW1

IvorySQL{êë oµ
ò'áI¨!µwö­.ÆÑò'á1KOôíìUIö­ä.iÔÿ2GVWÆÑä.GFKLR1

5�ÝÄL-lÈa÷ôò'á+]ár
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CREATE FUNCTION concat_lower_or_upper(a text, b text, uppercase boolean DEFAULT false)

RETURNS text

AS

$$

ÊSELECT CASE

Ê       WHEN $3 THEN UPPER($1 || ' ' || $2)

Ê       ELSE LOWER($1 || ' ' || $2)

Ê       END;

$$
LANGUAGE SQL IMMUTABLE STRICT;

´. concat_lower_or_upper aòHáïä.I a . b1aªIa%HXK+ä. uppercaseILÚÛÜå
false 1 a . b ñ9LiíÿIVWè/ uppercase
ä.iáïåÍ2^12²Ð1OH´.+}~ãï¤OPV 6ºõ{8 ö 38 q ú1

\]ö­ò'

KIvorySQLUIö­ò'á#°´.ºîä.+ºù@ï1%HÝÄr

SELECT concat_lower_or_upper('Hello', 'World', true);

Êconcat_lower_or_upper

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

ÊHELLO WORLD
(1 row)

Èaä.iTåfX;ù1°_#Í2²ÐIãå uppercase i;ùå true 1ü%HÝÄr

SELECT concat_lower_or_upper('Hello', 'World');

Êconcat_lower_or_upper

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

Êhello world
(1 row)

OPI uppercase ä.iïWIãa¨ÿx¨+ÚÛÜ
false IVÞ»12²Ð+ñG1Kö­ò'áUIä.XYTå4È<ãiïWVWãao£RÚÛÜ1

\]ÆÑò'

KÆÑò'áUI�%Hä.Ñp] {  ;ùûÅ¨*ä.ÄÏÐ¥ñ21Ý^r

SELECT concat_lower_or_upper(a => 'Hello', b => 'World');

Êconcat_lower_or_upper

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

Êhello world
(1 row)
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ýôIä. uppercase iïWIãa¨i¶ÐÃ/­å
false 1\]ÆÑò'á+%HÒ¥#ä.XY]bcfX;ùIÝ^r

SELECT concat_lower_or_upper(a => 'Hello', b => 'World', uppercase => true);

Êconcat_lower_or_upper

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

ÊHELLO WORLD

(1 row)

SELECT concat_lower_or_upper(a => 'Hello', uppercase => true, b => 'World');

Êconcat_lower_or_upper

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

ÊHELLO WORLD
(1 row)

åw¼R,-MI'( ":=" +]¡áúiêër

SELECT concat_lower_or_upper(a := 'Hello', uppercase := true, b := 'World');

Êconcat_lower_or_upper

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

ÊHELLO WORLD
(1 row)

\]oµò'

oµò'á!µwö­.ÆÑò'á1 "I­^¶wFR"+IÆÑä. Oôcö­ä.1Ý^r

SELECT concat_lower_or_upper('Hello', 'World', uppercase => true);

Êconcat_lower_or_upper

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

ÊHELLO WORLD
(1 row)

K¦çäÕUIä. a . b iYö­;ùIo uppercase
!"Ñê;ù1KOHÝÄUIOãÜQw%¥hi1K%HÌaÍSÊÚÛÜä.+v¯´.UIÆÑ+
^oµ+ò'áXYïVÍS+y2VWÔÑG(+@ü1

Æ³

ÆÑ+.oµ+m]ò'ás; OKm]òÉ´.ì\]õÇ#sòÉ´.i]âôñ´.ì¨É
XYi\]ú1

Oracle,-NO

{8r
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¥ [GUCàS]( https://docs.ivorysql.org/ cn/ ivorysql-doc/ v4.5/v4.5/15)

{KÄ

¡á

ALTER TABLE [ IF EXISTS ] [ ONLY ] name [ * ]

action;

action:

Ê   ADD ( add_coldef [, ... ] )

Ê   | MODIFY ( modify_coldef [, ... ] )

Ê   | DROP [ COLUMN ] ( column_name [, ... ] )

add_coldef:

Ê   cloumn_name data_type

modify_coldef:

Ê   cloumn_name data_type alter_using

alter_using:
Ê   USING expression

ä.

name ÄÑ.

cloumn_name �Ñ.

data_type  �Þß.

expression  ÜÄÏÐ.

ADD keyword ÜQÄ+�, XYÜQ%H�^xH�.

MODIFY keyword uKÄ+�, XYuK%H�^xH�.

DROP keyword V,Ä+�, XYV,%H�^xH�.

USING keyword uK�+Ü.

lÝ

ADD:

create table tb_test1(id int, flg char(10));

alter table tb_test1 add (name varchar);

ALTER TABLE tb_test1
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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

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

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) |           |          |
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Êflg3   | char(12) |           |          |

Êflg4   | char(13) |           |          |

Êflg5   | char(14) |           |          |
Êflg6   | char(15) |           |          |

V,Ä

¡á

[ 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 ] [, ...] ]

ä.

table_name ÄÑ.

alias  ÄûÑ.

using_list  %HÄÄÏÐ+�ÄI¨*³KWHERE4EUGF û¨LëÄ+�.

condition  %HðñbooleanÞßÜ+ÄÏÐ.

cursor_name ºKWHERE CURRENT OFíìU\]+2¹+ÑÒ.

output_expression  K�%TiV,RIüiDELETE0SVWðñ+ÄÏÐ.

output_name iðñ�+ÑÒ.

\]

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
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¡á

[ WITH [ RECURSIVE ] with_query [, ...] ]

UPDATE [ ONLY ] table_name [ * ] [ [ AS ] alias ]

Ê   SET { [ table_name | alias ] column_name = { expression | DEFAULT }
| ( [ table_name | alias ] column_name [, ...] ) = [ ROW ]    ( { expression | DEFAULT

} [, ...] )

| ( [ table_name | alias ] column_name [, ...] ) = ( sub-SELECT )

Ê       } [, ...]

Ê   [ FROM from_list ]

Ê   [ WHERE condition | WHERE CURRENT OF cursor_name ]
Ê   [ RETURNING * | output_expression [ [ AS ] output_name ] [, ...] ]

ä.

table_name ÄÑ.

alias  ÄûÑ.

column_name �Ñ.

expression  ÜÄÏÐ.

sub-SELECT selectÄÅ.

from_list  ÄÄÏÐ.

condition  %HðñbooleanÞßÜ+ÄÏÐ.

cursor_name ºKWHERE CURRENT OFíìU\]+2¹ +ÑÒ.

output_expression  K�%TiV,RIüiDELETE0SVWðñ+ÄÏÐ.

output_name iðñ�+ÑÒ.

lÝ

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)
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GROUP BY

lÝ

set compatible_mode to oracle;

create table students(student_id varchar(20) primary key ,

student_name varchar(40),

student_pid int);

select student_id,student_name from students group by student_id;
ERROR:  column "students.student_name" must appear in the GROUP BY clause or be used
in an aggregate function

UNION

lÝ

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

¡á

select_statement MINUS [ ALL | DISTINCT ] select_statement;

ä.

select_statement  bcÕaORDER BYôLIMITô FOR NO KEY UPDATEôFOR UPDATEô FOR SHARE.FOR
KEY SHAREÄÅ+ SELECT¡Å.

ALL keyword ØÙ6vT°_.

DISTINCT keyword kl+ì,6vT.

lÝ

select * from generate_series(1, 3) g(i) MINUS select * from generate_series(1, 3)

g(i) where i = 1;

Êi

---

129



Ê2

Ê3
(2 rows)

3çêë

nç

\] q\' 3çìÉêë1q\' 3çêë!fK! [] {} () \<> .Lë3çêë¦R\], `{XY\] \,
{XY\]êO, .ê, \=, +, -, *, \&, \$, \%, #, ù,  *³\]äü1

lÝ

select q''' is goog '';

Ê ?column?

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

Ê' is goog
(1 row)

X�

¡á

SELECT [ database {schema} | schema ] sequence {nextval | currval};

ä.

sequence X�Ñ.

lÝ

create sequence sq;

select sq.nextval;

Ênextval

-----------

Ê     1

(1 row)

select sq.currval;

Ênextval

-----------

Ê     1
(1 row)
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,-ì«.pq´.

from_tz

A+

®ýÎZ5dä4Zä¶|°ìBÍÎZdä4Zä¶|2!­ÍÎä4ô0ä¶|BNULL2êQ
RNULL_

ä.æç

ä. æç

day  Êìò+ì«Z

tz ;ù+ìò

ÝÄ

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+

Ö×$Q34ó%&Zä¶|_
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ÝÄ

select systimestamp();

Ê        systimestamp

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

Ê2021-12-02 14:38:59.879642+08

(1 row)

select systimestamp;

Ê     statement_timestamp

-------------------------------
Ê2021-12-02 14:39:33.262828+08

sys_extract_utc

A+

®ýÎZdä4Zä¶|°ìB5dä4ZUTCä¶_

ä.æç

ä. æç

day äº3HÊìò+ì«Z

ÝÄ

select sys_extract_utc('2018-03-28 11:30:00.00 +09:00'::timestamptz) from dual;

Ê  sys_extract_utc

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

Ê2018-03-28 02:30:00

(1 row)

select sys_extract_utc(NULL) from dual;

Êsys_extract_utc

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

(1 row)

sessiontimezone

A+

Ö×$QjNZä4_
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ÝÄ

select sessiontimezone() from dual;

Êsessiontimezone

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

ÊPRC

(1 row)

set timezone to UTC;

Êselect sessiontimezone();

Êsessiontimezone

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

ÊUTC
(1 row)

next_day

A+

next_day QRÑ}hÚ¢*ZZGrÂAûZûÃ2ZûÃ~ó$QûÃ_
Å�ûÃZ34èa!Ä2QRèa¸âB DATE_
QR%!£úË3ûÃ¢*Zçä"öÅêÇüö_

ä.æç

ä. æç

value 23ì«Z

weekday Ãq¹IXY# "Sunday", "Monday", "Tuesday",
"Wednesday", "Thursday", "Friday", "Saturday" ^+
0,1,2,3,4,5,6,0PÄÃqØ

ÝÄ

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
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(1 row)

last_day

A+

last_dayQR¯ÃûÃ»NÉBZFÁGÑ_

ä.æç

ä. æç

value ;ù+ì«Z

ÝÄ

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 QRûÃxùÿ3ÉB_ date Ë3IJHûÃä¶%ôlÄIJÖh°ìB DATE
Z%_ ÿ3Ë3IJHÿ3ôlÄIJÖh°ìBÿ3Z%_

ä.æç

ä. æç

day oracle.dateÞßIäºiKà+ì«Z

value %H~²./IäºÜQ+t.

ÝÄ

select add_months(date '2020-02-15',7) from dual;

Ê    add_months

---------------------
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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)

sysdate

A+

sysdate QR34ó(()Z¼A%&ä¶_

ÝÄ

select sysdate;

Ê statement_sysdate

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

Ê2021-12-09 16:20:34

(1 row)

select sysdate();

Ê      sysdate

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

Ê2021-12-09 16:21:39
(1 row)

new_time

A+

°ìZGrä4Zä¶±ZWrä4Zä¶. ä4KLy "ast", "adt", "bst", "bdt", "cst",
"cdt", "est", "edt", "gmt", "hst", "hdt", "mst", "mdt", "nst", "pst", "pdt", "yst",
"ydt".

ä.æç

ä. æç

day äºi3ì+ì«Z

tz1 ì«Z+ìò

tz2 A¹ìò
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ÝÄ

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

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

Ê2020-12-12 18:45:18

(1 row)

select new_time(timestamp '2020-12-12 17:45:18', 'CST', 'CDT') from dual;

Ê     new_time

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

Ê2020-12-12 18:45:18
(1 row)

trunc

A+

truncj3QRGrûÃ, ÜyÍÎ}hÂèê, fmtKL "Y", "YY", "YYY", "YYYY","YEAR",
"SYYYY", "SYEAR", "I", "IY", "IYY", "IYYY", "Q", "WW", "Iw", "W", "DAY", "DY", "D",
"MONTH", "MONn", "MM", "RM", "CC", "SCC", "DDD", "DD", "J", "HH", "HH12", "HH24",
"MI".

ä.æç

ä. æç

value ;ù+pqõoracle.date, timestamp, timestamptzú

fmt ;ù+üÐ, ^_iVW, ÚÛå "DDD"

ÝÄ

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

Ê2020-09-01 00:00:00+08
(1 row)

round

A+

roundj3QRGrûÃ,ÜyÍÎZ}háàâp, fmt KLy "Y", "YY", "YYY",
"YYYY","YEAR", "SYYYY", "SYEAR", "I", "IY", "IYY", "IYYY", "Q", "WW", "Iw", "W",
"DAY", "DY", "D", "MONTH", "MONn", "MM", "RM", "CC", "SCC", "DDD", "DD", "J", "HH",
"HH12", "HH24", "MI".

ä.æç

ä. æç

value i3ì+pqõoracle.date, timestamp,
timestamptzú

fmt ;ù+üÐ, ^_iVW, ÚÛå "DDD"

ÝÄ

select round(timestamp '2050-06-12 16:40:55', 'IYYY');

Ê       round

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

Ê2050-01-03 00:00:00
(1 row)

,-3ì.¡qYà*NULL4?+´.

TO_CHAR

A+

TO_CHARõstr,[fmt]ú è/°ù+üÐLñ9ä.3ìå TEXT ./Þß+Ü1 ^_VW
fmtI)./L3ìågùÚÛüÐ+ TEXT Ü1 ^_ str å nullI)ó´.ðñ null1

ä.

str  ñ9ä. õb³Þßú1

fmt  ñ9üÐä.,{8üÐfmt1

lÝ

select to_char('3 2:20:05');

Ê    to_char

Ê-----------------

Ê 3 days 02:20:05
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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

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]) è/°ù+üÐLñ9ä. str 3ìå NUMREIC ./Þß+Ü1 ^_VW
fmt1I)./L3ìågùÚÛüÐ+ NUMERIC Ü1 ^_ str # NUMERICI)ó´.ðñ str1^_ str
0S°_å nullI)ó´.ðñ null1 ^_¨ O3ìå NUMERIC ./ÞßI)ó´.ðñ()1

ä.

str  ñ9ä.ØóY5./Þßõdouble
precisionInumericItextIintegerùIÇé ¶Ð3ìånumericú1

fmt1 ñ9üÐä.I{8üÐfmt11

lÝ

select to_number(1210.73::numeric, 9999.99::numeric);

Êto_number

-----------

Ê  1210.73

(1 row)

select to_number(NULL);

Êto_number

-----------
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(1 row)

select to_number('123'::text);

Êto_number

-----------

Ê  123
(1 row)

TO_DATE

A+

TO_DATE(str,[fmt]) è/°ù+üÐLñ9ä. str 3ìåpq./Þß+Ü1 ^_VW
fmtI)./L3ìågùÚÛüÐ+pqÜ1 ^_ str å nullI)ó´.ðñ null1 ^_ fmt # JI¤(
JulianI) char é #~.1 ^_éá3ìå DATEI)ó´.ðñ()1

ä.

str  ñ9ä.õintegerItextIXY¶Ð3ìå¦çÞßIëµpqüÐ+êëíú1

fmt  ñ9üÐä.I{8üÐfmt1

lÝ

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)
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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

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

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]) è/°ù+üÐLñ9ä. str 3ìå Êìò+ì«Z1 ^_VW
fmtI)./L3ìågùÚÛüÐU ÊìòÜ+ì«Z1 ^_ str å nullI)ó´.ðñ null1
^_éá3ìå Êìò+ì«ZI)ó´.ðñ()1

ä.

str  ñ9ä.õdouble precision,textIXY¶Ð3ìå¦çÞßú1

fmt  ñ9üÐä.I{8üÐfmt1
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lÝ

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

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

Ê2020-03-03 13:13:18

(1 row)

select to_timestamp(NULL,NULL);

Êto_timestamp

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

(1 row)

TO_YMINTERVAL

A+

TO_YMINTERVAL(str) Lñ9ä. str ì««ñ3ìåsRt-ºË+ì««ñ1
ãûüstILëÌ¥VW1
^_ñ9ä.åNULLI´.ðñNULLI^_ñ9ä.üÐ()I´.ðñ()1

ä.

str  ñ9ä.õtextIXY¶Ð3ìåhmÞßIé #ì««ñüÐ1 ,- SQL ¹Á+ SQL «ñüÐI
ISO ë±ì«üÐ* ISO 8601:2004 ¹Á,-ú1

lÝ

select to_yminterval('P1Y-2M2D');

Êto_yminterval

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

Ê+000000000-10

(1 row)

select to_yminterval('P1Y2M2D');

Êto_yminterval

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

Ê+000000001-02

(1 row)
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select to_yminterval('-01-02');

Êto_yminterval

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

Ê-000000001-02
(1 row)

TO_DSINTERVAL

A+

TO_DSINTERVAL(str) Lñ9ä. str +ì««ñ3ìåØRÏ-ºË+ì««ñ1
ñ9ä.Øórpôìô¥ôÏ.öÏ1
^_ñ9ä.åNULLI´.ðñNULLI^_ñ9ä.ØÙst^üÐ()I´.ðñ()1

ä.

str  ñ9ä.õtextIXY¶Ð3ìåhmÞßIé #ì««ñüÐ1 ,- SQL ¹Á+ SQL «ñüÐI
ISO ë±ì«üÐ* ISO 8601:2004 ¹Á,-ú1

lÝ

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]) è/°ù+üÐLñ9ä. str 3ìåÊìò+ì«Z1 ^_VW
fmtI)./L3ìåÌagùÚÛüÐÊìòÜ+ì«Z1 ^_ str å nullI)ó´.ðñ null1
^_éá3ìåÊìò+ì«ZI)ó´.ðñ()1

ä.

str  ñ9ä.õtextIXY¶Ð3ìåhmÞßú1
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fmt  ñ9üÐä.I{8üÐfmt1

lÝ

select to_timestamp_tz('2019','yyyy');

Ê   to_timestamp_tz

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

Ê2019-01-01 00:00:00+08

(1 row)

select to_timestamp_tz('2019-11','yyyy-mm');

Ê   to_timestamp_tz

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

Ê2019-11-01 00:00:00+08

(1 row)

select to_timestamp_tz('2003/12/13 10:13:18 +7:00');

Ê   to_timestamp_tz

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

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) YZ%H^xHÄÏÐ+ñ9�ÄU+>ÍÜ1 ^_bc expr +0S°_å
NULLI)ó´.ðñ NULL1

ä.

expr1` ïpË3¾löèaÇ_

`expr2` ïpË3¾löèaÇ_
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`...

lÝ

select greatest('a','b','A','B');

Êgreatest

----------

Êb

(1 row)

select greatest(',','.','/',';','!','@','?');

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
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---

ÊG
(1 row)

LEAST

A+

LEAST(expr1,expr2,É) YZ%H^xHÄÏÐ+ñ9�ÄU+>1Ü1 ^_bc expr +0S°_å
NULLI)ó´.ðñ NULL1

ä.

expr1` ïpË3¾löèaÇ_

`expr2` ïpË3¾löèaÇ_
`...

lÝ

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');
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Êleast

-------

ÊA

(1 row)

select least(',','.','/',';','!','@');

Êleast

-------

Ê!

(1 row)

select least('ä','U','4','ó');

Êleast

-------

Êó

(1 row)

SELECT least('HARRY', 'HARRIOT', NULL);

Êleast

-------

(1 row)

fmtõpq/ì«üÐ+ñÛñÐú

ñÐ æç

HH %ØU+1ì õ01-12ú

HH12 %ØU+1ì õ01-12ú

HH24 %ØU+1ì õ00-23ú

MI ¥Ù õ00-59úminute (00-59)

SS Ïõ00-59ú

MS ÎÏõ000-999ú

US öÏõ000000-999999ú

SSSS ÜÝR+Ïõ0-86399ú

AM, am, PM or pm ­Ü;l$õ ÊÅ'ú

A.M., a.m., P.M. or p.m. ­Ü;l$õÊÅ'ú

Y,YYY Ê.'+sõ4 ö^+{xöú

YYYY sõ4 ö^+{xöú

YYY s+R÷ö

YY s+Ròö

Y s+>R%ö

IYYY ISO 8601 öç'DÐ+sõ4 ö^{xöú

IYY ISO 8601 öç'DÐ+s+>R 3 ö
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IY ISO 8601 öç'DÐ+s+>R 2 ö

I ISO 8601 öç'DÐ+s+>R%ö

BC, bc, AD^+ad hP;l$õ ÊÅ'ú

B.C., b.c., A.D.^+a.d. hP;l$õÊÅ'ú

MONTH æÍ2²Ð+tÑõäüYÉR 9 êëú

Month æÔêOÍ2²Ð+tÑõäüYÉR 9 êëú

month æ12²Ð+tÑõäüYÉR 9 êëú

MON å2+Í2²Ð+tÑõÞh 3
êëImÃH"éXàú

Mon å2+ÔêOÍ2²Ð+tÑõÞh 3
êëImÃH"éXàú

mon å2+12²Ð+tÑõÞh 3
êëImÃH"éXàú

MM tç'õ01-12ú

DAY æÍ2²Ð+pÑõäüYÉR 9 êëú

Day æÔêOÍ2²Ð+pÑõäüYÉR 9 êëú

day æ12²Ð+pÑõäüYÉR 9 êëú

DY å2+Í2²Ð+pÑõÞ¡ 3
êëImÃH"éXàú

Dy å2+ÔêOÍ2²Ð+pÑõÞ¡ 3
êëImÃH"éXàú

dy å2+12²Ð+pÑõÞ¡ 3
êëImÃH"éXàú

DDD %sU+põ001-366ú

IDDD ISO 8601 öç'DÐ+sU+põ001-371Is+ö 1
pìö%H ISO ö+ö%ú

DD tU+põ01-31ú

D öU+pIöpõ1úRö½õ7ú

ID öU+ ISO 8601 pIö%õ1úRöpõ7ú

W tU+öõ1-5úõö%ö4ót+ö%Ø23ú

WW sU+ö.õ1-53úõö%ö4ós+ö%Ø23ú

IW ISO 8601 öç'DÐ+sU+ö.õ01 -
53y|+%s+ö%HöXKö%öú

CC qhõ2 ö.úõ21 qh23( 2001-01-01ú

J ßWpõ4ÜÝ UTC +ÍP; 4714 s 11 t 24
p23+~.p.ú

Q àéõto_date.to_timestampüïWú

RM Í2²Ð+á!0.á+tõI-XIIyI # %tú

rm 12²Ð+á!0.á+tõi-xiiyi # %tú

TZ Í2²Ð+ìòÑÒ

tz 12²Ð+ìòÑÒ

OF ìò\âS

fmt1õ.êüÐ+ñÛñÐú

ñÐ æç
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9 Êa;ùö.+Ü

0 Ê;Þ>+Ü

. (period) 1.¥

, (comma) ¥!õDú¥ñë

PR Ðó'Ë+±Ü

S Êë'+.êõ\]òÝú

L âãë'õ\]òÝú

D 1.¥õ\]òÝú

G ¥!¥ñëõ\]òÝú

MI K;ùö­+±'õ^_.ê < 0ú

PL K;ùö­+­'õ^_.ê > 0ú

SG K;ùö­+­/±'

RN á!.êõñ9K 1 . 3999 ¦«ú

TH or th X.Ró

V âG;ùö.õäåÆóú

EEEE STò.+;.

NLS_LENGTH_SEMANTICSä.

nç

NLS_LENGTH_SEMANTICS \`O×\]êï^êë"é¡çId CHAR . VARCHAR2 �1
Fa� ÀËÌ1 KOôíì5IÚÛ¡ç# BYTE1

¡á

SET NLS_LENGTH_SEMANTICS TO [NONE | BYTE | CHAR];

ZÜ-ºjk

BYTE:34J#9=¬ÌEF_

CHAR:34J#­=¬ÌEF_
NONE:34´VPåPostgreSQLEFÑh_

]Ý

--\]ÒCHARÓ

create table test(a varchar2(5));

CREATE TABLE

SET NLS_LENGTH_SEMANTICS TO CHAR;

SET

SHOW NLS_LENGTH_SEMANTICS;
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Ênls_length_semantics

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

Êchar

(1 row)

insert into test values ('ãåçM¡');
INSERT 0 1

--\]ÒBYTEÓ

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)Þß

nç

Ìa>Í"éÍ1êï^êë+Xà"éêëí1 `é å VARCHAR2 ;ùÍ11 >1Í1å 1 Hêï^ 1
Hêë1

¡á

VARCHAR2(size)

]Ý

create table test(a varchar2(5));

CREATE TABLE

SET NLS_LENGTH_SEMANTICS TO CHAR;

SET

SHOW NLS_LENGTH_SEMANTICS;
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Ênls_length_semantics

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

Êchar

(1 row)

insert into test values ('ãåçM¡');
INSERT 0 1

PL/iSQL

PL/iSQL # IvorySQL +"=¡§I](å IvorySQL ç2¨ùç´.ô"=.Ø1 PL/iSQL ¿î¨
PostgreSQL + PL/pgsqlIVÜQw%uNOIÇK¡á¦ PL/iSQL {ÿr Oracle + PL/SQL1
mhiæçw PL/iSQL =X+'m°±.±11

PL/iSQL =X+°±

iSQL #%ô=XH+6°±¡§IêëXô ©+ =XÞßIÉ PACKAGESô PROCEDURESô FUNCTIONS
. TRIGGERS1 iSQL ¤�ôÞß+Àêë=X\]4©+6°±1
%H6>xÊ÷HÌ¥!ùrãkÌ¥IXÖThEI.BfÌ¥1 oãk.BfÌ¥#XK+1

[DECLARE

Ê     declarations]

Ê   BEGIN

Ê     statements

Ê [ EXCEPTION

Ê     WHEN <exception_condition> THEN

Ê       statements]
Ê   END;

%H6çÑXYÊ%HXÖTÌ¥!ù K BEGIN . END ?«êUØÙ%H^xH iSQL ¡Å1

CREATE OR REPLACE FUNCTION null_func() RETURN VOID AS

BEGIN

Ê   NULL;

END;
/

Èa?«êp ò¥Í121 ¹jëi¶Ð3ìå12I,É4©'I ¢^¨ÉKµ! SQL ÆÇU%h1
ãkÌ¥X](ãkàS.2¹IVZô(\]6+¦5hI ãkÌ¥XYY?«ê DECLARE 2r1

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;
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BEGIN

Ê   NULL;

end;
/

XK+BfÌ¥{XYØÙK BEGIN - END 6U1 BfÌ¥Y?«ê EXCEPTION
23I%þë±R¨GF+6+EÖ1
^_6Ë+¡Å¥GBfI=Xîï3RBfÌ¥Iè/Bf.BfÌ¥+Ë-IXOü^ üûü¥G+
Bf1

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;
/

Æ³

* PL/pgSQL ÞØIPL/iSQL \] BEGIN/END ¤¡Å¬T¥!I
VW ºL¨É*](äNîï+©Ñ SQL ÆÇop1 PL/iSQL + BEGIN/END ò](¥!y
ëÉ 23^°TäN

psql ¤ PL/iSQL =X+êë

º4 psql Äý7Id PL/iSQL =XI`XY\]ÞØ( PL/pgSQL + $$¡á

CREATE FUNCTION func() RETURNS void as

$$

..
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end$$ language plisql;

^+I`XY\] Ê $$ + Oracle ,-¡á+©].¡§,-I V\] /õ­µÅú  °T=Xùç1
/õ­µÅúé KìTë¦

CREATE FUNCTION func() RETURN void AS

É

END;
/

PL/iSQL =X¡á

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*];
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invoker_rights_clause:

Ê    AUTHID [CURRENT_USER | DEFINER]

item_list:

[

Ê  function_declaration    |

Ê  procedure_declaration   |

Ê  type_definition         |

Ê  cursor_declaration      |

Ê  item_declaration

]

function_declaration:

Ê    FUNCTION function_name [(parameter_declaration[, ...])] RETURN datatype;

procedure_declaration:

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;
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record_variable_declaration:

Ê  recvar { record_type | rowtype_attribute | record_type%TYPE };

variable_declaration:

Ê  varname datatype [ [ NOT NULL ] := expr ]

parameter_declaration:
Ê  parameter_name [IN] datatype [[:= | DEFAULT] expr]

PACKAGE BODY

CREATE [ OR REPLACE ] PACKAGE BODY [schema.] package_name [IS | AS]

Ê  [item_list[, item_list ...]] |

Ê  item_list_2 [, item_list_2 ...]

Ê  [initialize_section]

END [package_name];

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;
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procedure_definition:

Ê  PROCEDURE procedure_name [(parameter_declaration[, ...])] [IS | AS]

Ê  [declare_section] body;

cursor_definition:

Ê  CURSOR name [(cur_param_decl[, ...])] RETURN rowtype IS select_statement;

body:

Ê  BEGIN statement[, ...] END [name];

statement:
Ê  [<<LABEL>>] pl_statments[, ...];

È¸äÕ

¡á

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 äÕ¡áY CONNECT BY
?«ê2rIOu?«êùçwñT.ÄT¦«+¥È4'âã?g1 é !"K CONNECT BY
ÄÅ+4EÌ¥;ù PRIOR ?«êû¬%AØù°_.

PRIOR PRIOR ?«ê#%P\SëI¨L;%T*s;Tfgÿû1
a?«êXY]K4ù4E+ãä^Èä1

START WITH óÄÅ;ù4®%T23Èô°±1

NOCYCLE éáâ¡Å1 A;ãa¡áêë1 óÄÅÄlÉ\§K07{ðñ./1

ÉQ�

LEVEL ðñÈô°±Us;T+¸ûI4èï¥+ 1 23I¦R�¸ûîÜ 11

CONNECT_BY_ROOT expr ðñÈô°±Us;T+ñ�1

SYS_CONNECT_BY_PATH(col, chr) ¨#%Hðñ4èRs;ï¥+�Ü+´.IÊêëÒchrÓ¥ñ1

Øï

A;aNOaY5Øïr

¥ ÉQ�X](Íx.ÄÏÐI^´.m]ôCASE ¡Å.!]ÄÏÐIÇa%u Àêë+�I^
ROWôTYPECASTôCOLLATEôGROUPING ÄÅù

¥ òH^xH�4©+íì5IXOäºñG�ÑIÝ^
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> SELECT CONNECT_BY_ROOT col AS "col1", CONNECT_BY_ROOT col AS "col2" ....

¥  êë«ÿ\Së^Ò*Ó

¥  êë07â\õLoop detectionú

æ~$%À©

Idæ~$%À©

¡á

CREATE UNIQUE INDEX [IF NOT EXISTS] name ON table_name [USING method] (columns) GLOBAL

lÝ

CREATE UNIQUE INDEX myglobalindex on mytable(bid) GLOBAL;

æ~$%M£´

KIdæ~$%À©q«Igùü¤ÈaFa¥òÖTÀ©ïæI^_*Fû¨Lë¥ò+6v@o #s
;¥òI)ü©*()1Ý^r

ÆÇ

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;

ñG

ERROR:  could not create unique index "gidxpart1_b_idx"
DETAIL:  Key (b)=(572814) is duplicated.

¬9.{|

¬9.{|+æ~$%M£´

Kæ~$%À©Id"=UIgùü¤ÈaFa¥òÖTÀ©ïæI^_KLë¥òo #s;¥òU*F
6v@I)ü©*()1

lÝ

ÆÇ

156



create table gidx_part (a int, b int, c text) partition by range (a);

create table gidxpart (a int, b int, c text) partition by range (a);

create table gidxpart1 partition of gidxpart for values from (0) to (10);

create table gidxpart2 partition of gidxpart for values from (10) to (100);

create unique index gidx_u on gidxpart using btree(b) global;

insert into gidxpart values (1, 1, 'first');

insert into gidxpart values (11, 11, 'eleventh');
insert into gidxpart values (2, 11, 'duplicated (b)=(11) on other partition');

ñG

ERROR:  duplicate key value violates unique constraint "gidxpart2_b_idx"
DETAIL:  Key (b)=(11) already exists.

ÉQ.¥ú

ÉQ¡Å+æB$%M£´

L|ÄÉQRÌaæ~$%À©+¥òÄìIgùL¤ÈaFa¥ò¬T6vâä1
^_KFa¥òU*F*ÉQÄU+P!³M+6v@I)ü©*()VWÉQ¼}1

ÉQäºÈaFa¥ò¦+Î7Üõsharedlockú1 ^_LU%H¥ò­K¬TV*
INSERTI)ÉQLùÑ¨ÿ}ù1 OXYK°û+lmUK¬

lÝ

\TÆÇ

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);

ñG

ERROR:  could not create unique index "gidxpart1_b_idx"
DETAIL:  Key (b)=(572814) is duplicated.

.4. \îêü;<
Ê(IvorySQL'(PostgreSQL2*oùI\îRSKåöüómïË-ìIde©ìäå â. 1
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®¸IvorySQLlm

®¸Dõnç

IvorySQLlm'Êòºlm.ôºlm!ù1Ý^IIvorySQL 3.2 U+3#òºlmI2#ôºlm1

*9ôºlm# üKàË§+§)üÐIãa©#.4©+òºlm,-1Ý^IIvorySQL 3.2 .Ivory
SQL 3.0 YàR±+ Ivory SQL 3.x
,-1¤(Ou,-lm+®¸ÉfåèIãº?ó./0UNIÖGíì²¬ï+XÖThEI6|TG
UNÉX1

ÿ5ûIÇÉòº°¤IvorySQL+¯lm®¸yzIÝ^I4 IvorySQL 2.3 ®¸R IvorySQL 3.4
1òºlm+®¸XOüuKËÌ./+§)üÐIãaäºÖTaª+áâ1f]+¯lm®¸Dá.O
]ÎÏ^5r

®¸Dá O]ÎÏ g@ì«

!"pg_dumpall®¸./ U1ß./0IÝ^1(100GBê
ë¯çè./áâ

Zô(./0+Í1

pg_upgradeLÌ ÍUß./0IÝ^Í(100GBm
@¢Ã®¸

¹¥Ù

ÓÔvï ÍUß./0IÝ^Í(100GB¯
çèêë

¹ÏÙ

Æ³ä@r
|+òlm!fü©9%u]ýX8+ ,-MIãaXOäºÙ]=Xç=¦+Kà1Èa]ýX8+{
Kpi�K
jk UI:ìûÆ³¹aÒMigrationÓ+1ï1ÌêæXO4%Hòlm®¸Rü%HIo ]®¸U«l
mIæÙóåöæÌU«lm+òº*Tjk1

!"pg_dumpall®¸./

ºù+¯lm®¸Dáã]pg_dump/pg_dumpallÓÔHÛRû./0IÅRK|lmU!"pg_restore¬
T-¾1ÞG]lm./0ì>?\]|lm+pg_dump/pg_dumpallLÌIXYã]>|+VTÞG.-
¾NOI©ìXYÔÑ./0ÒÓyz1

ÓÔHÛ*-¾ÉfåèÇ<é¡qäIg@ì«Zô(./0+Í1IãaOµU1ß./0+®¸1

5>ïrOô®¸Dá+ÌûáâIx^s;IvorySQLDE+ÖGAõö(/usr/local/pgsqlI©ì./Aõ
ö(/usr/local/pgsql/dataIÇÉK©%èUN$¦¬T®¸1

1. ÖTÓÔHÛ¦;g´Ù]=XI¢£Õa./{|IãåHÛ23R+{| üiÞG1^aéºI
XYuK/usr/local/pgsql/data/pg_hba.confhE|´LëRÅy./01ÅRHÛ./0r

pg_dumpall > outputfile

^_¶wÖGw|lm+IvorySQLIXY\]|lm+pg_dumpallÆÇHÛ]lm
./01

2.g´]lm+RèUNr

pg_ctl stop

^+!"LëDÐg´RèUN1

3.^_ÖGAõÕaØÙìùlm¹jIXYLAõKÑIéºìXYýuKñû1XY\]ÞØY5+Æ
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Ç6ÆÑAõr

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

4.ÖG|lmIvorySQLDEIx^ÖGAõúÅ#/usr/local/pgsql1

5.ö3H%H|+./0É|Iäº\]./0û]]ýõ!f#postgresy^_®¸lmIÙó¶w§K
ó]ýúÖTáâr

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

6.L]lmM­hEpg_hba.conf . postgresql.conf ùU+KGK¤Ù+|M­hEUýô¬TuK1

7.\]./0û]]ýTG|lm+RèUNr

/usr/local/pgsql/bin/postgres -D /usr/local/pgsql/data

8.>Rã]|lm+psqlÆÇ-¾./r

/usr/local/pqsql/bin/psql -d postgres -f outputfile

åwÔÑg@ì«IXYL|lm+IvorySQLÖGRü%HAõI©ì\] ©+7ñTGUN1ÅR©ì
ÖT./0+ÞG.Þ9r

pg_dumpall -p 5432 | psql -d postgres -p 5433

ÖTY¦áâìI|]lm+RèUN©ì\TI|lm\]54337ñI]lm\]54327ñ1

ã]pg_upgrade LÌ¬T®¸

pg_upgrade LÌXYêëIvorySQL¯lm+¢Ã®¸1 ®¸XYK.¥ÙËiÖTIìû#\]Ñ
linkñÐì1¨º+.¦>+pg_dumpall4Ø+A±IÝ^TG/g´ UN$ô\Tinitdb1pg_upgrade
hi nçwÈä+A±1

!"vï®¸./

ÇÉ{XY\]IvorySQL+¶{|lmÓÔvïûId%HRHUN$IÓÔvïêëK ©òlm+Ivory
SQL¦«+vï1RHUN$XYK©%è0S@^+ ©+0S@¦1%í¨.òUN$õ\T]lm+I
vorySQLú©A3IæXYmìò@VWLRHUN$âåò@IÅR?ó]+./0@Ý1Oh%ômì
\£%ô®¸+g@ì«ãa.Ï1

Oô®¸DáXY]Ë­+ÓÔvïLÌ.ªÌ+ÓÔvïgù^pglogicalISlonyILondisteI.Bucardo
1

êüIvorySQLlm

IvorySQL'(PostgreSQL2*Ilm{|Ãn*PostgreSQLlm{|Ãn£ë%»I�s{|%HÍlmI
�àé{|%H1lm1IvorySQLA;*9+lma1.0R4.5I¥û'(PostgreSQL
14.0R17.5¬T2*I>|lmåIvorySQL 4.5I'(PostgreSQL 17.5¬T2*1IvorySQL
+ÈalmæÌpbRw¼5,-14?lmìMXYä[ JÑ 1
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êüIvorySQL./0Åy

IvorySQL\] âã
+nªêü./0ÅyMØ1%HâãXY[ù#%H./0]ý^+#./0]ý!IOZô(âãiò
h/­1âãXYÞa./0¤(õÝ^IÄ.´.úVWO×Åtu¤(¦+MØJK°Lëâãûîï
îOÅy®u¤(1aªI-XYÅ%HâãU+ ùS¨ü
éK°ü%HâãIOh*³ùSâã\]iJK°ü%Hâã+MØ1

âã+nªÅÒ]ýÓ.Ò!Ó+nªpØóKË1

./0âãKnª¦¶w}æ*áâgù]ý¯Á2û1
ä@¦XOîï%H¤Ù?gü¡qDEIÇ#OVÉéä1
./0âãK%H./0ÉïÖG-ºË#æ~+õo #¯Á./0Ëú1
ºId%HâãIX\]CREATE ROLE SQL ÆÇr

CREATE ROLE name;

name½0 SQL
¹jë+,)r^#°wG^ÕaìÉêëI^#]4©'Øºõ@Ó¦IæL©#°óÆÇºQ¦aªK
@IÝ^LOGIN1{xãïX85hú1 ºâ,%H¶a+âãI\]4Ø+DROP ROLEÆÇr

DROP ROLE name;

åwDEIcreateuser.dropuser=XiFîâåOu SQL ÆÇ+ØG$I¨ÉXY4 shell ÆÇTm]r

createuser name
dropuser name

ºôùFaâã+ÉµIâäpg_rolesgùAõIÝ^r

SELECT rolname FROM pg_roles;

psql=X+\duPÆÇ{XY]û�GFaâã1

åw©Þ./0gùI%Hvviö3H3+gù©#ØÙ%HÆùçâã1OHâã©#%HÒsuperuser
ÓIVWÚÛíì5õ,ÉK\TinitdbìuKú¨+Ñê.ö3H./0Éï+áâgù]ý4©1âä
¦IOHâãLiÆÑåpostgres1åwId{xâãIæÔÿé Yö3âã+ÍÛ`ÿ1

�%HR./0UN$+`ÿp#\]öHìùâãÑdÁ+IVWOHâãôù*ÿ`ÿ+ÆÇ+ö3Å
yMØ1º\]%Hìù./0`ÿ+âãÑÊÄý7;lIóÄý7Y%ôÙ]4?+½ü*ÿ`ÿ:+
1Ý^Ipsql=X\]-
UÆÇTK@û;ùºY®Hâã`ÿ1ëxÙ]xùóÑêÚÛ#s;áâgù]ýõØócreateuser.ps
qlú1ãaKâã.áâgù]ý¦«îï%HÑê¤Ù?g!f#ëDE+1

%H°ùÄý7`ÿO×]û`ÿ+./0âã+ÉµÊóÄý7+Û´/­ôùIãaI%HÄý7 ´
Ø(Y³MLáâgù]ý+âã`ÿI¢^%HR+#õÑ äº³Må+w@Ñê%h1ãåâãÍÛ
ôù%H¶`ÿÄý7X]+MØÉµIK/­%Hx]ý78ìº1ËÃM­MØ1

%H./0âãXYa%uáMI¨Éùçâã+MØVW*Äý7Û´gù&'1

Å]ý¥!K%ÿûE(êüMØffëDErthIMØXYiéK%~H!^4%~H!ñx1KIvory
SQLU!"Id%HÄl!+âãû@FIVWÅRLKó!âãU+ ùS?g  éK°è¯+]ýâã1

Ê(âãXYÞa./0¤(VWOëaÅyLë¤(+ìMIV,%HâãffVÉ%ôDROP
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ROLE¢Oóô1
bció]ýÈÞa+¤(é ÔÿiV,^+3â°LëÞa+IVWbc¶iéK°óâã+MØé 
ixñ1

{xa?./0Åyêü+ãïIXYäå â. 1

ùç./¤(

IvorySQL'(PostgreSQLIÌa}~+SQLILùç./¤(XYäe
â. 1Ka'é¦¦IIvorySQLå,-OracleI-bw%uOracleûa./¤(+,-1

VARCHAR2

nç

Ìa>Í"éÍ1êï^êë+Xà"éêëí1 `é å VARCHAR2 ;ùÍ11 >1Í1å 1 Hêï^ 1
Hêë1

¡á

VARCHAR2(size)

]Ý

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

äÕ./

IvorySQL'(PostgreSQL2*IÌa}æ+SQLIäÕ./Ìû+áâXYäe â. 1

\]ªÌ./

IvorySQL@FwÌ¥+SQL/MED,ùI*³ÇÉ\]µ!SQLäÕûÅyö(IvorySQL¦ª+./1Oô.
/iÒåªÌ./õÆ³Oô]á º.ª«opIR+#./0U+%ôÞTú1

ªÌ./XYK%HªÌ./ØG$+�õ5iÅy1%HªÌ./ØG$#%H0I¨XY*%HªÌ.
/7!=IV¶·`ÿR./7.4¨YZ./+ãï1Kcontribñ6Ua%uªÌ./ØG$Iä8
hi 1LëÞß+ªÌ./ØG$XYKö÷D·¸U&R1^_OuFa+ªÌ./ØG$p O¤¥æ
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+äºIXY¨ßç2%HIä8 â. 1

ºÅyªÌ./IÇÉäºdÁ%HªÌUN$¤(I¨è/¨Èêë+ªÌ./ØG$È\]+%!K@
ùçw^c`ÿR%Hìù+ªÌ./71ÿÕÇÉäºId%H^xHªÌÄI¨ÉùçwªÌ./+°
±1%HªÌÄXYKäÕU^%Hµ!Ä%hÃ\]IÇ#KIvorySQLUN$UªÌÄÕa§)./1 
ê\]­dªÌ./ØG$IIvorySQLüº+ªÌ./ØG$4ªÌ./7YZ./I^+K{|ÆÇ+í
ì5º»./RªÌ./71

Åyù=./XOäºKªÌ./7+éM1OuÀà!"%H]ýCDFîI¨'(s;+IvorySQLâã
FîwÉQ+./Ý^]ýÑ.è81

HÛ*Ãv

Ê(ØÙÕaðÜ+./IIvorySQL./0ÙsiùqÃHÛ1ÄÅ"=4såèIÇzåÃüóLÇÈ!
".x/#Éf6º+1

a÷ô ©+'mDáûHÛ IvorySQL ./r

¥ SQL3)

¥ hEgù¸HÛ

¥ `±êi

SQL3)

SQL
3)Dá+øÂ#Id%HÊSQLÆÇ!ù+hEIsÅOHhEñR°UN$ìIUN$Lã]LU+SQ
LÆÇ6d*3)ì£#%h+./01 IvorySQLåaFîwLÌpg_dump1OHLÌ+'m]á#r

pg_dump dbname > dumpfile

­^æÈ8Ipg_dumpÅ°_ñGR¹ÁñG1ÇÉR>L[ROhba­d]û1
Ìê¦çÆÇüId%HhmhEIpg_dumpXY]LëüÐIdhEYêëVT
.ãæé+¤(Ãvîï1

pg_dump#%Hµ!+IvorySQLÄý7Ù]õÌê#H
4sæk+»¼ú1O¢³/ÕæXYKbcXYÅyó./0+ù7ò@¦¬THÛLâ1Ç#:ò¯
pg_dump üYbcìÉMØ\T1ÌûjûI¢#¨é ºaæÂHÛ+Ä+öMØIãaåwHÛ~H
./0æ¹#©#é Y%H./0ô¸]ýû\T¨õ^_æÕa¥×+ìMûHÛ~H./0IæúÅ
XY\]ç^-n schema ^-t tableK@ûHÛó./0UæO×Åy+Ì¥ú1

ºãkpg_dump`ÿ®H./0UN$I\]ÆÇTK@-h host. -p port1
ÚÛò@#mÃò@^æ+HOST78àS;ù+ò@1
ÞØÃIÚÛ7ñ#78àSPORT^õ^_PORT §KúËd+ÚÛÜ1
õUN$!fa4©+ÚÛÜIÈY-SDE1ú

pg_dumpÚÛ\]*s;áâgù]ýÑ©Ñ+./0]ýÑ¬T`ÿ1 º\]LëÑêIºdãk-
UK@Iºd/­78àSPGUSER1:Æ³pg_dump+`ÿ{º!"ÄýÛ´@ï1

pg_dump¤(LëHÛDá+%H6ºÒÓ#Ipg_dump+ñGXYë-éÃK|lm+IvorySQLU69
IohE¸HÛ.`±êip#òé+UN$lmØù+1pg_dump{#$%XYL%H./0º»R%H
 ©@$í±¦+DáIÝ^4%H32öUN$R%H64öUN$1

Êpg_dumpId+HÛKËÌ#%»+I
{¢#jI3)ÄFwpg_dump23\Tìß+./0;åIWKpg_dump\T"=U*î+{|L ü
i3)1pg_dumpLâ+ìúV èêLë+¤./0+áâ1õÇ#üèêtuäºW¨Ü+áâI¡^
ÍÌ¥²Ð+ALTER TABLEú
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43)UÃv

pg_dumpîù+hmhEXYÊpsql=XöZ1 43)UÃv+f]ÆÇ#r

psql dbname < dumpfile

LUdumpfile¢#pg_dumpÆÇ+ñGhE1O4ÆÇ üId./0dbnameIæé KÖTpsql;¨ß
4template0IdõÝ^I]ÆÇcreatedb -T template0
dbnameú1psqlêëÞØpg_dump+K@]Y;ùº`ÿ+./0UN$.º\]+]ýÑ1äåpsql+
â.YZ{xÀà1 ÉhmhE3)XY\]pg_restoreLÌûÃv1

K23Ãv¦;I3)0U¤(+Þa+YàKL¦iéKwMØ+]ýé ¶w§K1^_¨É §KI
tdÃv"=LéáL¤(IdùÌa¾û+Èá?gYàMØõaìúO¢#æÈäº+IÇ!f #ú
1

ÚÛíì5Ipsql£mKèR%HSQL()Rür±ÖT1æ{³Ü/KèR%HSQL()R¦psqlQGIt
dXY/­ON_ERROR_STOPàSû\TpsqlIOL\psqlKèRSQL()RQGVðñ£#3r

psql --set ON_ERROR_STOP=on dbname < infile

 êòhIæLãO£R%HÌ¥Ãv+./01âåü%ôKMIæXY;ù¦~HÃvâå%Hè¯+
äN\TIOhÃvºd}æ}ùºd}æñÇ1OôñÐXY!"¼psqlºî-1^Ñ single-
transactionÆÇTK@û;ù1K\]OôñÐìIÆ³É\#ë1+%H(){üÞ»\Tw.1ì+Ã
viñÇ1Ç#IOúÅ¡K%HÌ¥ÃvRâLzüv¯+./0º{31

pg_dump.psqlö2êl+O¼\£þÿ4%HUN$3)%H./0Rü%HUN$ùåXOIÝ^r

pg_dump -h host1 dbname | psql -h host2 dbname

6ºr pg_dump·î+3)#4¤(template01O³/ÕKtemplate1UQ9+bc¡§ô"=ùpüipg
_dump3)1°_#I^_KÃvì\]+#%H¨ùç+template1Iæé 4template0Id%Hä+.
/0I­^¦>+ÝÄÈl1

%í}ùÃvIK�H./0¦\TANALYZE#kÕ+éGIOhÒH$¢aa]+ù0./w1

\]pg_dumpall

pg_dump�ôã3)%H./0IoW¨ ü3)?(âã^Ää«õãå¨É#Éï-º+ú+Àà1å
wêëDEÃ3)%H./0Éï+æÌË-IFîwpg_dumpall=X1pg_dumpallHÛ%H°ùÉïU
+�%H./0IVW{£üwÉï-º+./I^âã.Ää«ùç1óÆÇ+'m]á#r

pg_dumpall > dumpfile

3)+°_XY\]psqlÃvr

psql -f dumpfile postgres

õ@Ó¦IæXY;ùÃvRbc¶a./0ÑIÇ#^_æ­KL3)69R%HäÉïU)!fº]õ
postgresú1KÃv%Hpg_dumpall3)ìffäºÌa./0ô¸]ýÅyMØIãå¨äºÃvâã.
Ää«Àà1^_æK\]Ää«I:¢£3)U+Ää«È[Oµ(|+ÖG1

pg_dumpallLâìü*GÆÇ6|IdâãôÄä«.ä./0IÿÕå�%H./0pg_dump1O³/
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Õ�H./0¨Í#%»+IÇ# ©./0+;åV ©A1

Éï-º+./XY\]pg_dumpall+Ñ globals-
onlyK@ûè¯3)1^_KèH./0¦\Tpg_dumpÆÇI¦çbá¤(}æHÛ~HÉï#éä+1

ûüÍß./0

K%uÌa>ÍhE¶·Øï+áâgù¦IdÍß+pg_dumpñGhEXOüGFyz1ê\Ã#Ipg_
dumpXY2GR¹ÁñGIãaæXY\]¹ÁUnixLÌûûüOôYK+yz1a¹ôXO+Dár

\]·¸3)1æXY\]æÎ!+·¸=XIÝ^gzipr

pg_dump dbname | gzip > filename.gz

Ãvr

gunzip -c filename.gz | psql dbname

^+r

cat filename.gz | gunzip | psql dbname

\]split1splitÆÇ*³æLñG¥°ùq1+hEYEO×OÙÇÈhEgù+¶·º+1Ý^I¦�%
6+Í1å2Gêïr

pg_dump dbname | split -b 2G - filename

Ãvr

cat filename* | psql dbname

^_\]GNU splitIXOüÅ¨.gzip%ÿ\]r

pg_dump dbname | split -b 2G -éfilter='gzip > $FILE.gz'

¨XY\]zcatÃv1

\]pg_dump+¨ùç3)üÐ1. ^_ IvorySQL
ÈK+gù¦ÖGwzlib·¸0I¨ùç3)üÐLK2G./RñGhEì¤L·¸1OL·î.\]gzip
ìq xÍ1+3)hEIÇ#OôDÐ+%HÒÓ#LU+ÄXYiaKMÃÃv15>+ÆÇ\]¨ù
ç3)üÐû3)%H./0r

pg_dump -Fc dbname > filename

¨ùçüÐ+3) #psql+£mIãO!"pg_restoreÃvIÝ^r
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pg_restore -d dbname filename

{xãïXYäå â. 1

¤(ÉfÍß+./0IæXOäºLsplitMµLëòôDá¦%¬T\]1

\]pg_dump+VT3)ìM1
åwQ;3)%HÍß./0+<éIæXY\]pg_dump+VTñÐ1¨L©ì3)xHÄ1æXY\]
-jä.îïVTé1VT3)ãêëÒAõÓêiüÐ1

pg_dump -j num -F d -f out.dir dbname

æXY\]pg_restore
-jûYVTDÐÃv%H3)1¨ãOOµ(Ò¨ùçÓêi^+ÒAõÓêiIÇ êêi#_Êpg_dum
p -jId1

hEgù¸ûHÛ

üª%ôHÛCW#þÿvï
IvorySQL](§)./0U./+hEIæXYí]bcæÎ!+DÐ¬ThEgùHÛIÝ^r

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

Ç#OôDáaòHØïI\£OôDá @]I^+jçÑ¡pg_dumpDáqr

1. åw£R%HX]+HÛI./0UN$é i?ó1Ý^è´Èa`ÿ+$ÈÌÍ# ÿâ]+õÌ
¥¾ã#tar.ÞØLÌéá£RhEgù£#+%H¾Ä+;åI-aUN$ËÌñó+¾ãú1 ]
jIKÃv./¦;æ{äº?óUN$1

2. ^_æ¶w39Ãwów./0+hEgù9~+ãïIæXOüaÇÈ<]!"4Ù+hE^Aõû
HÛ^Ãvìù+Ä^./01OôDá{ üÿâ]IãåØÙKOuhEU+ÀàãaMµF&p
XhEõpg_xact/*úÊa]IF&pXhEØÙwÈaäN+F&£#1%HÄhEãa.OuÀà%
ÿÊa]1sÅ{ XOãÃv%HÄà4?+pg_xact./IãåOüÞ»./0ÉïUÈaLëÄà
£é]1ãahEgùHÛÜOµ(}~ÃHÛ^Ãv~H./0Éï1

ü%ôhEgùHÛDá#Id%H./Aõ+Ò%»;åÓI^_hEgùêëaNOõVWæ4À¨+
@F­¢ú1×ß+"=#Id%HØÙ./0+Â+Òù°;åÓIÅR4ó;åvï~H./Aõõ^
¦I O#Ì¥vïúRHÛ/HI>Råçù°;å1É\K./0UN$\TìIOôDÐ{aè1Ç
#IYOôDÐId+HÛ£§+hE[ÿû¢^./0Õai­¢?óì+£#1ãaIsæ4HÛ./
¦TG./0UN$ìI¨üÛå¦%ô+UN$@ÝÄÅwV<]6çWALpX1O #yzIã#äº
Æ³õsÅWALhEé ºØóKHÛUú1æXYKëì;å¦;ÖT%ôCHECKPOINTYEïVÃvì
«1

^_æ+./0¯cxHhEgùIXOÕabcDÐXY¤ÈaÂY£}æ©A+ù°;å1Ý^I^_
æ+./hE.WALpXç­K ©+¦B¦I^+Ää«K ©+hEgùUIXOÕa+á\];åH
ÛIãå;åé #©A+1KOuíì5I%ùºýãåöæ+hEgùhiYwóL¤%»;å!"+
êë1

^_ÕaXOY£©A;åI%ôKM#L./0UN$?ó¥×"+ì«YdÁÈa+ù°;å1ü%ô
KM#ÖT%ô`±êi'éHÛIãåOôHÛ¤(HÛq«*î+hEgùKà#Zí+1Oº+KH
Û"=U*³`±êiIÃvì\]`±êiÃv1

-a%ôKM#\]rsyncûÖT%ôhEgùHÛ1Lbá#ÿK./0UN$\TìÖTrsyncIÅR?
ó./0UN$¥×"ì«ûb%ôrsync --checksum õ--checksum#éä+Iãårsync+hEuK
ì«æéãO%¢RÏú1ö²ôrsyncü¡ö%ô;Iãå¨ãäºº»4¤ëÑ+./IÊ(UN$#g
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´+IÈY>è°_L#%»+1OôDá*³K>1g@ì«ËÖT%ôhEgùHÛ1

Æ³%HhEgùHÛ!fü¡%HSQL3)ûÅ{ÍõÝ^pg_dump äº3)À©+Ë-Io#3)]
(6dÀ©+ÆÇú1Ç#Ib%ôhEgùHÛXO{;1

`±êi.ì«¥ÃvõPITRú

Kbcì«IIvorySQLK./ÉïAõ+pg_wal/ÄAõ5p£ëa%HÆ2ÐpXõWALú1OHpX§K
+A+#åw£´ÄÅR+Öær^_gùÄÅIXYÒ6çÓ4>R%ôâä¥Yû+pX@ûÃv./
0+%»M1ópX+§K{\£ö÷ôHÛ./0+CWà£XOrÇÉXYÅ%HhEgù¸û+HÛ
.WALhE+HÛ°µÿû1säºÃvìIÇÉÿÃvhEgùHÛIÅR4HÛ+WALhEU6çûÅ
gùÊR%Hs;£#1OôDá¡¦;+Dáêüÿûº{v¯IÇ#aLkî+Ò¥r

¥ ÇÉ äº%H}³+%»+hEgùHÛâå23¥1HÛU+bcËÌ %»ML!"pX6çõ
O.ÄÅÃvq«*î+Vékî ©úûu­1ãaÇÉ äºhEgù;åNOIãäºtar^%H
ÞØ+êiLÌ1

¥ Ê(ÇÉXY°µ%Héï"+WALhEX�](6çIXY!"åèÃêiWALhEûÏR`±HÛ
1O¤(Íß./0ìûa]IãåKLU DEÃÍÃ¬T}æHÛ1

¥ V äº%þ6çWAL@%þR>R1ÇÉXYKbc¥g´6çIV£R%H./0Ksì+%»;
å1OhIó!"êëì«¥Ãvr
K£Ræ+'éHÛYRIXYL./0ÃvR¨KLRbcì«+£#1

¥ ^_ÇÉ`±ÃL%g�WALhEñ»°ü%è¶w69w4©'éHÛhE+@$I
ÇÉ¢£Rw%H:RHgùr Kbcì«¥ÇÉpOFGö²è@$I
¨q x#./0+s;Ëm1

Æ³:  pg_dump .
pg_dumpall ü·îhEgù¸û+HÛIVW O](`±êiDõ1OÞ3ì#ÓÔ+VW ØÙ¥×
+Àà](WAL6ç1

¢åè+hEgùHÛ!"ûjIOôDáãOêë~H./0Éï+ÃvIùéáêëLU%HÄÉ+Ã
v1üªI¨äºÍS+êi§)r%H'éHÛ+ûÅXOë%ÍIVW%HÍÚ+gùLü·îÍSä
ºiêi+WALSS1Ìê^aIKëxäºCX²M+íì5I¨#ÔK+HÛ!"1

º\]`±êiõ{iëx./0Ö×ÒåÒKúHÛÓúùNÃÃvIæäº%H4'éHÛì«23+
`±+êiWALhEX�1åw23IKædÁö%H'éHÛ¦;IæÙódÁV\]](êiWALhE
+"=1¤ÙÃIÇÉÔÿ°¤êiWALhE+@ï1?(^cdÁêi.HÛ+DÐYàáâ"=U+º
¥I:äå â. 1

Gs./

copy K IvorySQLÄ.¹ÁhE¦«âG./1COPY TO Å%HÄ+Ë-vïR%HhEIoCOPY FROM
)4%HhEvï./R%HÄõÅ./áQRÄU¾a./ú1COPY TO
{Ovï%HSELECTäÕ+°_1

^_;ùw%H��ÄICOPY TOLãÅ;ù�+./vïRhE1¤(COPY
FROMIhEU+�Hê%LTfX¬9R;ù�U1COPY
FROMÆÇ+��ÄUÕa;ù+Ä�)üíðLÚÛÜ1

Ê%HhEÑ+COPY;lIvorySQLUN$þÿ4%HhEöZ^+29R%HhE1óhEé #IvorySQL
]ýõ\TUN$+]ýIDúXÅy+VWÙóYUN$+®âû;ùLÑÒ1s;ùwPROGRAMìIUN
$ÖT°ù+ÆÇVW4ó=X+¹ÁñGöZ^+29Ró=X+¹Áñ91ó=Xé YUN$+®â
;ùIVWé #IvorySQL]ýXÖT+1K;ùSTDIN^+STDOUTìI./ü!"Äý7.UN$¦«+
`ÿºñ1

\TCOPY+�HR7LKpg_stat_progress_copy®¯U_`L¬é1

Íù
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COPY table_name [ ( column_name [, ...] ) ]

Ê   FROM { 'filename' | PROGRAM 'command' | STDIN }

Ê   [ [ WITH ] ( option [, ...] ) ]

Ê   [ WHERE condition ]

COPY { table_name [ ( column_name [, ...] ) ] | ( query ) }

Ê   TO { 'filename' | PROGRAM 'command' | STDOUT }

Ê   [ [ WITH ] ( option [, ...] ) ]

ÉÊ option IJHSî}G&

Ê   FORMAT format_name

Ê   FREEZE [ boolean ]

Ê   DELIMITER 'delimiter_character'

Ê   NULL 'null_string'

Ê   HEADER [ boolean ]

Ê   QUOTE 'quote_character'

Ê   ESCAPE 'escape_character'

Ê   FORCE_QUOTE { ( column_name [, ...] ) | * }

Ê   FORCE_NOT_NULL ( column_name [, ...] )

Ê   FORCE_NULL ( column_name [, ...] )
Ê   ENCODING 'encoding_name'

{ãä./­I:äå â. 1

ñG

KùN}ùìI%HCOPYÆÇüðñ%H²å

COPY count

count  #ivï+T.1 Æ³r  ^_ÆÇ #COPY É  TO STDOUT^+ùè+psqlÆÇ\copy É  to stdout,
psqlLãéhOHÆÇ¹®1O#åwè´ñoÆÇ¹®.vvéh+./1

Æó

COPY TOãO](µ!ÄIo O](®¯IVW O4ÄÄ^Ä¥òvïT1 Ý^ICOPY table TO
vï*SELECT * FROM ONLY table 4©+T1 ¡áCOPY (SELECT * FROM table) TO É
X](3)%HrêÈô°±ô¥òÄ^®¯U+ÈaT1

COPY FROMXYi](µ!ÄôªÌÄô¥òÄ^+ÌaINSTEAD OF INSERTI*$+®¯1

æé ÞaiCOPY TOöZ+Ä¦+KMìMI YàiCOPY FROM¬9+Ä¦+¬9ìM1
ÞaKÆÇU�G+�¦+ìM¢¥×w1

^_¤ÄT]wT¸ÖæMI4?+SELECTCWLÙ](COPY table
TO¡Å1s;IaT¸ÖæM+Ä êëCOPY FROM1 "XY\]ùè+INSERT¡Å1
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COPYÆÇUFR+hEüiUN$õo #
Äý7Ù]úþÿöZ^291ãa¨Éé ö(./0UN$õ #Äý
7ú+@$¦^+#./0UN$XYÅy+1¨Éé # IvorySQL ]ýõ\TUN$+]ý
IDúXÅy+VW#Xö^+X2+1ÞØÃI]PROGRAM
;ù+ÆÇ{üÊUN$õ #Äý7Ù]úþÿÖTI¨{é # IvorySQL ]ýXYÖT+1
ã*³./0ô¸]ý^+éKwâãpg_read_server_filesô
pg_write_server_filesàpg_execute_server_program ¦%+]ýCOPY%HhE^+ÆÇI
ãå¨*³öZ^+29UN$aìMÅy+bchE^+\TUN$aìMÅy+=X1

 ºÅCOPY. psql;Ç \copy ño1\copyüm] COPY FROM STDIN^+COPY TO
STDOUTIÅRöZ/§)%H psqlÄý7XÅy+hEU+./1 ãaIK\]\copyìIhE+XÅ
yM.ÅyMãZô(Äý7o #UN$1

ÇÉ>?KCOPYU\]+hEÑ©# ;ùå%Hs¤È[1KCOPY TO+
íì5UN$üáïO%¥IÇ#¤( COPY FROMæXYKM4%H]4¤
È[;ù+hEUöZ1óÈ[Lè/UN$¬=õo #Äý7ú
+LâAõõ!f#Éï+./Aõúóå1

]PROGRAMÖT%HÆÇXOüÀRáâgù +Åyîï@ïõ^ SELinuxú+Øï1

COPY FROMLm]A¹Ä¦+bcI*$ .âäÞT1Ç#¨ üm],)1

¤(¹j�ICOPY FROMÆÇL©#2¦ñ9./UFî+�ÜIO.INSERT+K@OVERRIDING SYSTEM
VALUE+Tå%h1

COPYñ9.ñGÀR DateStyle+ËÌ1åw¢£RLë XO\]ÉÚÛDateStyle/­+ IvorySQL
ÖG+XâüMIK\] COPY TO;ÙóÅ DateStyle/­åISO1³Z3)Å IntervalStyle/­å
sql_standard+./{#%H3ò³Iãå±+ò«ÜXOü
iÌa ©IntervalStyle/­+UN$óå()1

É\./üiUN$þÿ4%HhEöZ^+29%HhEo !"
Äý7Iñ9./{üiè/ENCODINGK@^+s;
Äý7ç8óåIVWñG./üiè/ENCODING^ +s;Äý7ç8¬Tç81

COPYüKö%H()ûg´áâ1OK COPY TO+íì5 üÞ»yzIÇ# KCOPY
FROMUA¹ÄL¶wxRw% uT1OuTL üà£X8^+XÅyIÇ#¨ÉúÅ1/¦Bä«1
^_K%ôÍß+vïáâUGF()IOXO÷[4sXõ+¦Bä«1
æXOÜ/m]VACUUMûÃvi÷[+ ä«1

FORCE_NULL.FORCE_NOT_NULLXYi©ì
]K©%�¦1OüÞ»Å¶i©]+äÜí3ìåäÜVWÅ°©]+äÜ í3ìåäí1

hEüÐ

hmüÐ

K\]textüÐìIöZ^29+#%HhmhEILU�%T¢#ÄU+%T1%TU+�iù%êë¥
ñ1�ÜmÍ#ÊñG´.·î+^+#Xiñ9´.ÿÀ+á(�HáM./Þß+êëí1KåäÜ+
�+ö­\];ù+äÜí1^_ñ9hE+bcTØÙ¡Æq{x^+{Ñ+�ICOPY
FROMLü¥G%H()1

./+°TXYÄlå%HãØÙàµú-
¥'õ\.ú+è%T14%HhEöZìI./°T¹òV #éº+IãåhE°Të¢¶w¥×]w1
ãa\]3.0Äý7Ôe¦;+Äý7Ù]vï./ìÊäº¨1

àµúêëõ\úXYi]KCOPY./Uû©]i]âT^+�%ùë+êë1ìûÃI^_5�êëâå
%H�Ü+%Ì¥GFI¨É é i;­%HàµúràµúmÍô|Tôñ»Yà s;+ù%ëêë1

COPY TOü Qbcàµúðñ;ù+äÜí1 4àICOPY FROMüKâ,àµú¦;Åñ9
*äÜí4³M1ãaI%HäÜíõÝ^\Nú ü*@ Ó+./Ü\Nõ¨üiÄlå\\Núòo1
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COPY FROMjû5�ìÉ+àµúX�r

X� Äl

\b QüõASCII 8ú

\f ì=õASCII 12ú

\n |TõASCII 10ú

\r ñ»õASCII 13ú

\t ïÄõASCII 9ú

\v N¼ïÄõASCII 11ú

\digits àµúR§%R÷H¼¬ï.êÄló.êP8¤Ù
+êï

\xdigits àµúQxR§%R÷Hè½¬ï.êÄló.êP
8¤Ù+êï

s;ICOPY TO ü*G%H¼¬ï^è½¬ïö
àµúX�IÇ#¨¢@Å¦>�G+LëX�](tuîïêë1

bc¦çÄüUÕaFR+LëàµúêëLisâÄlLmÍ1 "IºÆ³
ÜQ éº+àµúIãåtXO³ªÃ·î%H³M./°T¹òõ
\.ú^+äÜíõÚÛ#\Nú+êëí1Ouêëí LK}ùbcLëàµúûü¦;ijû1

áóde·îCOPY./+Ù]Å./|T.ñ»¥û 3ìå\n.\rX�1s;XYÅ%H./ñ»Älå
%Hàµú.ñ»IÅ%H./|TÄlå%Hàµú.|T1 "I°û+*T
XO üÿÀOuÄl1^_K ©+@$¦«õÝ^4 Unix R Windowsú
ºñCOPYhEI¨É{ë-éÀRí81

ÈaàµÅX�pKç83ìR¬Tóå1
]¼¬ï.è½¬ï.êàµÅX�;ù+êïé K./0ç8U²ùaèêë1

COPY TOL]%H Unix ½ü+|Tõ Ò\nÓúè´�%T1\TK Microsoft Windows
¦+UN$)üñGñ»/|TõÒ\r\nÓúI "ã¤
COPYR%HUN$hEOhb1åwbR¯çè%»I COPY TO STDOUT©#*»Ò\nÓo
 êUN$çè#­d1COPY FROMO×ûüY
|Tôñ»^+ñ»/|T°Ö+T1åwÔÑÊâå./+°Qàµú+|T
^+ñ»Êû+½¾I^_ñGU+T°TV }æ4ØI COPY FROMLüôõ1

CSVüÐ

OôüÐK@i](Þ9.ÞGëxLë=XõÝ^öÄÄüú\]+.'
¥ñÜõCSVúhEüÐ1 ©( IvorySQL¹ÁhmüÐ\]+3ç ,)I¨·îVWjû%å+ CSV
3ç@ï1

�HòõU+Ü]DELIMITERêë¥ñ1^_ÜØÙ ù%ëêëôQUOTEêëôNULLêëíô
%Hñ»^+ìTêëItd~HÜüiQ¦QUOTEêë
âå;ó^+RóIVWKóÜËQUOTEêë^+ ESCAPEêë+bc%ôGF¦;ç¦3çêë1KñG
;ù�UÉNULLÜìI-XY\] FORCE_QUOTEûáïQ¦©]1

CSVüÐÕa¹ÁDÐûò¥NULLÜ.äêëí1 IvorySQL+COPY]©]ûûü
Oôò¥Lâ1NULLiTåNULLä.êëíñG VW üi©]Io³MNULLä.êëí+ÉNULL
ÜüiQ¦©]1Ý^I\]ÚÛ/­ìINULLi2â%H°
i©]+äêëíIo%Häêëí./Üüi2ùÊ4©'õ""ú1
Ü+öZ½0ÞØ+,)1æXY]FORCE_NOT_NULLûè´ ¤;ù�+NULLñ9¡q1æ-XY\]
FORCE_NULLÅÊ©]+äÜêëí./Ü3ìùNULL1

ãåàµúKCSVüÐU #%ôìÉêëI./°T¹ò
\.{XYâå%H./ÜGF1åw³Zbcóå)üIK
%T¦âå÷@GF+\../ÜñGìü¨Gi©]IVW
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ñ9ì^_i©]I) üióåå./°T¹ò1^_­K69%HÊ
ü%HÙ]Id+hEVWLUÌa%H°i©]+�WXOÌa
\.ÜIæXOäºKñ9hEU©]óÜ1

Æ³

CSVüÐUIÈaêëp#a³ç+1%HiäÇ^+Lë É
DELIMITERêëºø+©]ÜLØótuêë1KÞ9
û¨]äÇ?@CSVTRÖù"é+gù+./ìIOXO
üÞ»()1^_GFOôíìIKÞ9./R IvorySQL.¦;IæXOäºÆûüó
CSVhEYâ,\Ö+äÇ1

Æ³

CSV üÐLjûVW·îÊaØÙÂ9+ñ».ìT+©]Ü+ CSV
hE1ãahEV Ø(hmüÐhE+�HÄT%T+²Ð1

Æ³

ëx=Xü·î¹º+¸çùÓ# µfü+ CSV hEIãaóhE
üÐ{^#%ôâäo #¹Á1ãaæXOüúR%uéá\]Oô
@ïÞ9+hEIVWCOPY{XO·îLë=Xé áûü+hE1

²¬ïüÐ

binaryüÐK@Þ»Èa./iY²¬ïüÐ o #hmüÐ§)/öZ1¨¡hm.CSVüÐº
;%uIÇ#²¬ïüÐhEK ©+@$í±. IvorySQL lm¦«+Xâ
üMºqu1-aI²¬ïüÐ*./üÐÉf4?1Ý^ O4
%Hsmallint�UñG²¬ï./VWÅ¨ö9R%H integer�UIÄÅOhbKhmüÐU#XT+1

binaryhEüÐÊ%HhErô>H^+{xHØÙ
T./+P!Yà%HhEÖ±ù1rÌ../pYÑCêïXÄl1

hEr
hErÊ 15 êï+ÖùÝ±ùIR>§Õ%Hà"+rÌ,-ò1

ÖùÝar

®Ñ
11-êï+X�PGCOPY\n\377\r\n\0 Ñ Æ³
>êï#®Ñ+%Héº+Ì¥õó®Ñ#åwO-éÃ*FhEi éá­¢ûü 8
öêëç8+ºñÈí81OH®ÑLiTÖûÑ"
Ü$ôV,>êïôV,Cö^+¹ùuKùKàú1

¹XÝ
32-ö~.öü8I]YÄlóhEüÐ+6ºD>1öiç'å 4 0 õLSBúR 31õMSBú1
Æ³OHÝYÑCêïX§çõ>CaèöK;úIÈaóhEüÐ U\]+~.Ýp#Oh116-31
öi£ü]ûÄlÉ6+hEüÐ yzI öZ+^_KOH-ºË*FÆq¦ª+i/­öI¨Ùó
U´10-15 öi£ü]ûÄl¼R,-+üÐyzIöZ+Ùóåè
ÃW"OH-ºËbcÆq¦ª+i/­ö1s;ãùçw%H¹X öILëöé å>r

ö 16
^_å 1IÄl./UØÙ OIDy^_å
0I) ØÙ1IvorySQL ýêëOidgù�IÇ#üÐúÅØÙó;lë1
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rÌ,-ò"é
32-å~.IÄlrÌ}~Ì¥+Yêï0+"éI ØóLmÍ1
s;IOH"éå>IVWLR¢Ê§Õö%HP!1°û¤ó
üÐ+{KXOü*³KrÌUÄlaª+./1^_öZ+ Û
lº¤rÌ,-ò./b­dIXYÖ×Ãô"¨1

rÌ,-òÝiÆqØÙ%HO¨Çóå+6+X�1 ó¹XÝV Â`¢öZ+,-./#­d1{ã+
rÌ,-Ë-+/0ü°Rû+*Tûb1

Oô/0*³¼R,-+rÌÜQõÜQrÌ,-6^+/­íö¹XöúYà
É¼R,-+{Kõ/­Cö¹XöûÄlOÞ{KVWKäºì¼,-òÝ UÜQêë./ú1

P!
�%HP!Ê%HÄlP!UÝ.S+ 16 ö~.0.23õs;I%HÄU
+ÈaP!pÙóÌa4©+0.IÇ#OXO ü©#åwú1ÅR#P! U+�%HÝI¨#%H
32 ö+"éêIR>)§nÕOdxHêï+Ý.
/õ"éê ØóLmÍIVWXY#>ú1âå%ôìÉíìI-1 Äl%H NULL ÝÜ1K NULL
íì5IR> ü§nÜêï1

KÝ¦«Õa¤É?@^+bcLëaª+./1

s;I%H²¬ïüÐhEU+Èa./Üpix/å²¬ïüÐõüÐP8%ú1
XYÆ8°û+,-XOüÜQ%H*³¯Á;ùz�+üÐP8+rÌÝ1

ºå@Ó+P!./ôùµO+²¬ïüÐIæÙóäe IvorySQL78Iìû#](z�
./Þß+*send.*recv´.õ!fX YK78+src/backend/utils/adt/AõU&R Ou´.ú1

^_hEUØÙ OIDIOID ÝüÊ§KÝ0.ê¦R1¨#%Hµ!ÝI
 "¨ÕaiØÙKÝ0.U1Æ³IvorySQLs;lm êëoidgù�1

hEÖ
hEöÊ%HØÙ -1 + 16 ö~.ê!ù1Oë-é*%H P!+Ý0.êò¥21

^_%HÝ0.ê # -1 { #q/+�.IöZ+Ùó_`()1
OFîw%ô÷¤öô./ ©A+aªâä1

lÝ

5>+ÝÄ\]ýúõ|úâåÝù%ëÅ%HÄvïRÄý7r

COPY country TO STDOUT (DELIMITER '|');

4%HhEUvï./RcountryÄUr

COPY country TO STDOUT (DELIMITER '|');

ãÅÑÒY 'A' 2r+ñüvïR%HhEUr

COPY (SELECT * FROM country WHERE country_name LIKE 'A%') TO
'/usr1/proj/bray/sql/a_list_countries.copy';

ºvïR%H·¸hEUIæXY]êlÅñGÞR%HªÌ·¸=Xr
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COPY country TO PROGRAM 'gzip > /usr1/proj/bray/sql/country_data.gz';

OP#%HOµ(4STDINvïRÄU+./r

AF      AFGHANISTAN

AL      ALBANIA

DZ      ALGERIA

ZM      ZAMBIA
ZW      ZIMBABWE

Æ³�%T¦+äÇ@Ó#%HïÄë1

5>#]²¬ïüÐñG+4©./1ó./#] Unix LÌ od -c"ÜRkl+1óÄÌa÷�I
ö%�Þß#char(2)Iö²�Þß#textI ö÷�Þß#integer1ÈaTKö÷�p#äÜ1

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

}~+{ãÀàXYäå â. 1

MOêü

äÕMOXOÀxôãÀËÌ1LU%uãÀXYÊ]ýîïIoLë+)á(gù5È/0+'m¾ü1

\]EXPLAIN

IvorySQLå�HxRäÕ·î%HäÕ0J1
KM­¢+0Jû³MäÕ°±../+áM¤(3+MOûjs¤#>?«+IãagùØÙw%Hv¯
+,J$û<]KM3+0J1 æXY\]EXPLAINÆÇþ[,J$åbcäÕîù+äÕ0J1
åöäÕ0J#%:þ"I¨º+%uwüûÿ!IÇ#mïã]¯12%u'é1

OuÝÄ\]EXPLAIN+ÚÛÒtextÓñGüÐIOôüÐÊ"VWE(åö1^_æÂÅEXPLAIN+ñG&
°%H=Xb¬%A¥úIæÙó\]¨+öô@$Xö+ñGüÐõXMLôJSON ^ YAMLú1

EXPLAIN'é

äÕ0J+°±#%H0J°¥+I1>ÇÈ+°¥#ïæ°¥r¨É4ÄUðñ°wûü+T1
 ©+ÄÅyñÐa ©+ïæ°¥ÞßrfXïæôÀ©ïæôö¯À©ïæ1
{-a #Ä+Tû7IÝ^VALUESÄÅ.FROMUðñÉµ+´.I¨Éa¨ß+°¥Þß1^_äÕä
º`ÿôòÉôWXô^+K°wûü+T¦+L¨áâItd¢üKïæ°¥¦¦aL¨aª+°¥ûÖ
TOuáâ1 VWIbOuáâ!fpaxôDáIãaKOuö­{aXOGF ©+°¥Þß1
EXPLAIN°0JIU�H°¥pñG%TIkl'm+°¥Þß.0J$åó0J°¥+ÖTÈb+2úá
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01 ö%Tõ>¦È+°¥ú#¤ó0J+©ÖT2ú+á0y0J$]¯>1H+¢#OH.ê1

OP#%Håè+ÝÄIã#]ûklñG[ÿû#­dh+r

EXPLAIN SELECT * FROM tenk1;

Ê                        QUERY PLAN

-------------------------------------------------------------
ÊSeq Scan on tenk1  (cost=0.00..458.00 rows=10000 width=244)

Ê(OHäÕÕaWHEREÄÅI¨é ïæÄU+ÈaTIãa0J$ãOKM\]%Håè+fXïæ0
J1iØÙKÁó'U+.ê#õ4ãçÈúr

¥ á0+TG2ú1KñGH%XY23¦;ìi+ì«IÝ^K%HWXï¥PÖTWX+ì«1

¥ á0+©2ú1OHá0Ü'(+x/#0J°¥üi\TR}ùI
ÉÈaX]+TpiâÀ1 "@Ó¦%H°¥+ñï¥XOë;g´öZÈaX]+Tõ85>+LIM
ITÝÄú1

¥ OH0J°¥ñGT.+á0Ü1©hI{xùó°¥O\TR}ù1

¥ Æ0OH0J°¥ñG+TçNµéõYêï0Sú1

2ú#],J$+2úä.Èôù+#1èöûiS+1ºù¦YZ¦B=>åèöûéS2úy
{¢#seq_page_costLiTåâä/å1.0IL¨2úä.L4¤(¨û/­1
mï+ÝÄpxùOuä.\]ÚÛÜ1

a%¥ë6ºr%H¦È°¥+2úØó¨+ÈaÄ°¥+2ú1-a%¥{ë6ºrOH2úãàC,J
$?Ë+»¼1ìû#OH2úÕaeÑ°_Tºî°Äý7Èª[+ì«IOHì«XO#@Óª[ì«
U+%H6ºãÀyÇ#¨i,J$ïWwIãå¨éá!"uK0JûKàõÇÉ4ÀI�H­¢+0J
pLñG©h+TÉú1

T.Üa%u1!$Iãå¨ #0J°¥ûü^ïæ"+T.Io#ó°¥*G+T.1O!f¡iïæ
+T.Ñ%uI ãåauiïæ+TüiÙ](a°¥¦+b³WHEREÄÅ4E"ÜG1
üÂU*È+Tá0üÿr(äÕ@Óðñô{|ôV,+T.1

ñRÇÉ+ÝÄr

EXPLAIN SELECT * FROM tenk1;

Ê                        QUERY PLAN

-------------------------------------------------------------
ÊSeq Scan on tenk1  (cost=0.00..458.00 rows=10000 width=244)

Ou.ê+·îÉfþÿ1^_æÖTr

SELECT relpages, reltuples FROM pg_class WHERE relname = 'tenk1';

æü*Ftenk1a358H¦B=>.10000T1 2úi0Så
õ=>öZ.*seq_page_costú+õïæ+T.*cpu_tuple_costú1ÚÛíì5Iseq_page_cost#1.0Icp
u_tuple_cost#0.01I ãaá0+2ú# (358 * 1.0) + (10000 * 0.01) = 4581

FK¦ÇÉuKäÕVÜQ%HWHERE4Er
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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)

:Æ³EXPLAINñGklWHEREÄÅisb%HÒ"Ü$Ó4EÉQRfXïæ0J°¥1
O³/Õó0J°¥å¨ïæ+�%Tâäó4EIVWãñG!"ó4E+T1ãåWHEREÄÅ+§KI
á0+ñGT.ìíw1 "IïæúLé ÅyÈa 10000
TIãa2úÕaiìíy@Ó¦2ú-aÈ¦®õÁ¢ûjI¦®w 10000 *
cpu_operator_costúYàCâäWHERE4EÈª[+aª CPU ì«1

O4äÕ@ÓKM+T.#
7000IÇ#á0+rowsã#HrØÜ1^_æ<]6vOH]üItdæëXO£RWa ©+á01
aªIOHá0üK�ôANALYZEÆÇ¦RKàI
ãåANALYZEîù+ù0./#4óÄUn@íh0S+1

FKI¦ÇÉÅ4Eà£{Éür

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)

OPI,J$ôù\]%HòA+0JrÄ0J°¥Åy%HÀ©û&G³MÀ©4E+T+ö­IÅR¦
È0J°¥@ÓÃ4ÄUZGtuT1¯ÁÃóZT¡fXÃöZ¨É+2úCëxIÇ# #Èa+Ä=
>piÅyIOdb@Ó¦úÅ¡%ôfXïæ2úºÑõ\]òÈ0J+¾ã#ãå¦È,J°¥ÅÀ©
¹jGû+Tö­KöZ¦;Tå½üö­WXIOhXY>1Hè¯óZ+2ú1°¥ÑÒP>FR+Ò
ö¯Ó#ÖTóWX+@ïú1

FK¦ÇÉ°WHEREÄÅÜQü%H4Er

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)
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|Ü+4Estringu1 = 'xxxÕÔÑwá0+ñGT0.I
Ç#ÕaÔÑ2úIãåÇÉúÅäºÅy4©+TÉµ1
:Æ³Istringu1ÄÅ OiÙ]å%HÀ©4EIãåOHÀ©ã#Kunique1�¦1
¨i]û"Ü4À©UâÀG+T1ãa2ú@Ó¦WöÜQw%uYàCOHaª+âä1

Köuíì5,J$L{%¼(%HÒsimpleÓÀ©ïæ0Jr

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)

KOÞ0JUIÄTiTåÀ©fXZ£IO\£öZ¨É2ú{CIÇ#LUa%u#¤Tö­WX+a
ª2ú1 æëxìúLKãZ£%Hè%T+äÕU[ROô0JÞß1
¨{wfi](Þa³MÀ©fX+ORDER BYÄÅ+äÕUI
ãåth¢ äºaª+WXA±û¤¥ORDER BY1KalÝUIPQ ORDER BY
unique1L\]4©+0JIãåÀ©¶w¶ÐFîw:++WX1

,J$XY!"xôDÐ@FORDER BYÄÅ1¦>+ÝÄÄkIOh+WXÄÅXY¶Ð@F1
,J$-XYPQ%Hk¢+sortA±r

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)

^_0J+%Ì¥£´¤ÈäWX«+;ó¬TWXItd0J$XOüôù\]incremental sortA±r

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)

*f,WX4¡IÜSWX*³K¤~H°_É¬TWX¦;ðñP!IOÔLXY\]LIMITäÕ¬TÒH
1
¨-XYÔÑË§\].LWX/GR¦B+XOMIÇLPð#L°_É&¥åxHWXOô+2úÜQ
1
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^_KWHERE©]+xHT¦a¯Á+À©I,J$XOüKM\]OuÀ©+%H AND ^ OR !µr

EXPLAIN SELECT * FROM tenk1 WHERE unique1 < 100 AND unique2 > 9000;

Ê                                    QUERY PLAN

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

ÊBitmap Heap Scan on tenk1  (cost=25.08..60.21 rows=10 width=244)

Ê  Recheck Cond: ((unique1 < 100) AND (unique2 > 9000))

Ê  ->  BitmapAnd  (cost=25.08..25.08 rows=10 width=0)

Ê        ->  Bitmap Index Scan on tenk1_unique1  (cost=0.00..5.04 rows=101 width=0)

Ê              Index Cond: (unique1 < 100)

Ê        ->  Bitmap Index Scan on tenk1_unique2  (cost=0.00..19.78 rows=999 width=0)
Ê              Index Cond: (unique2 > 9000)

Ç#Oº+ÅyòHÀ©IÈY*ã\]%HÀ©VÅLë4Eâå"Ü$4¡I¨ %ùO'G1^_æ
àG<àR+-ºIæL[R0J{ü4ÙKà1

5>#%HÝÄI¨-lwLIMIT+è_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)

O#.¦>4©+äÕIÇ#ÇÉÜQw%HLIMITOh #Èa+TpäºiâÀIVW,J$Kàw¨+
ôù1Æ³À©ïæ°¥+©2ú.T0.klG3^¨üi\TR}ù1Ç#IØï°¥KâÀROuT
+v¥¦%R¢üg´Iãa¨+©2úã#À©ïæ°¥+v¥¦%IVWO#äÕ+@Óá02ú1¦
ÈY]OH0Jo #K¦;+0J¦ÜQ%HØï°¥#ãåØïéá³ZKö¯ïæ¦ª[TG2úI
ãa©2úü#ô"tôDáõ25Hèöú+öHÜ1

¦ÇÉ<]`ÿòHÄI\]ÇÉ¶w°¤"+�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)
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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)

KOH0JUIÇÉa%HÂÃ07`ÿ°¥I¨aòHÄïæâåñ9^Ä°¥1ó°¥+¹ºT+¸¬
àCw0JI+°±1`ÿ+ö%Hõ^ÒouterÓúÄ°¥#%H*;>8R+4Ø+ö¯ïæ1¨+2ú
.T0.*ÇÉ4SELECT É  WHERE unique1 < 10£R+4©IãåÇÉLWHEREÄÅunique1 <
10]KwtH°¥¦1t1.unique2 = t2.unique2ÄÅFK- 4?Iãa¨ ËÌ outer
ïæ+T0.1ÂÃ07`ÿ°¥Lå4 outer
Ä°¥£R+�%T\T¨+ö²Hõ^ÒinnerÓúÄ°¥1s; outer T+�ÜXYi¬9 inner
ïæ1OPIû¨ outer T+t1.unique2Ü#X]+IÈYÇÉ£R+0J.2ú*;>8R+åèSELECT
É  WHERE t2.unique2 =
constantíì4Øõá0+2ú@Ó¦¡;>[R+WíI#ãåKt2¦+6vÀ©ïæüã]RC<ñ§
ú107°¥+2ú)iY outer ïæ+2úå'é/­IªQ¤�%H outer Tpº¬T%ô inner ïæ
õ10 * 7.87úIýQ¦](`ÿûü%¥ CPU ì«1

KOHÝÄPI`ÿ+ñGT0.ù(òHïæ+T0.+óÅIÇ!fV #Èa+íìUp^aI
ãåXOa©ìFàòHÄ+
aªWHEREÄÅIVWãa¨ãOiÙ](`ÿ¥Io OËÌbc%Hñ9ïæ1OP#%HÝÄr

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)

4Et1.hundred <
t2.hundred OKtenk2_unique2À©Ui\]Iãa¨iÙ]K`ÿ°¥1O¸Ôw`ÿ°¥+á0ñG
T0.IÇ#ÕaKàbcñ9ïæ1

Æ³OP,J$KMwÒ½HÓ`ÿ+ inner
?gIDá#K¨+¦Dçw%H½H0J°¥1O³/Õt2À©ïæLãib%ôIÉ\ÂÃ07`ÿ°
¥äºöZL./èôõ�Hû¨ outer
?g+Tpºö%ôú1½H°¥KöZ./ìL¨£§KË§UIÅRK�%ôR±ÖTì4Ë§ðñ.
/1

Kûüª`ÿìIæXOü[R`ÿ0J°¥©ìÉQaÒ`ÿ"Ü$Ó.µ!Ò"Ü$Ó4E1`ÿ"Ü
$4Eû¨(ª`ÿ+ONÄÅIãa%Héá!"`ÿ"Ü$4E+T{O×âå%HäÜ,-+Ti*G
1Ç#%Hµ!"Ü$4EiÙ]Kª`ÿ4E¦RVWãaé4Eâ,T1K%HË`ÿUOòô"Ü$
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ÞßÕa¡çòû1

^_ÇÉÅäÕ+KMéKà%¥IÇÉXO£R%HÉf ©+`ÿ0Jr

EXPLAIN SELECT *

FROM tenk1 t1, tenk2 t2

WHERE t1.unique1 < 100 AND t1.unique2 = t2.unique2;

Ê                                       QUERY PLAN

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

ÊHash Join  (cost=230.47..713.98 rows=101 width=488)

Ê  Hash Cond: (t2.unique2 = t1.unique2)

Ê  ->  Seq Scan on tenk2 t2  (cost=0.00..445.00 rows=10000 width=244)

Ê  ->  Hash  (cost=229.20..229.20 rows=101 width=244)

Ê        ->  Bitmap Heap Scan on tenk1 t1  (cost=5.07..229.20 rows=101 width=244)

Ê              Recheck Cond: (unique1 < 100)
Ê              ->  Bitmap Index Scan on tenk1_unique1  (cost=0.00..5.04 rows=101

width=0)
Ê                    Index Cond: (unique1 < 100)

OP,J$KMw\]%HLÜ`ÿIKLU%HÄ+Tiç9%HË§LÜÄIKO¦RLëÄiïæV
Wå�%Tä&LÜÄû¨&³M1©hºÆ³¸¬#^càC0J°±+rtenk1¦+ö¯ïæ#LÜ°¥
+ñ9ILÜ°¥ü±1LÜÄ1ÅRLÜÄüðñ°LÜ`ÿ°¥ILÜ`ÿ°¥L4¨+ outer
Ä0JöZTIVå�%HT|ÀLÜÄ1

ü%ôXO+`ÿÞß#%HêV`ÿI^5Èlr

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)

êV`ÿº+¨+ñ9./iTå`ÿ«WX1KOH0JUItenk1./i\]%HÀ©ïæWXIYEO
×Tå­¢+fXûÅyT1Ç#¤(onek){%¼(%HfXïæ.WXIãåKtHÄUa{xTäº
iÅyõ¤(ëxT+WXIfXïæQWXff¡%HÀ©ïæ3IãåÀ©ïæäºÉfX+¦BÅy
ú1
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%ôä[àû0J+Dá#áï,J$»Ý¨Ûå2ú>í+bcCWIOXY\]T]/|]¹X@FÝ^
I^_ÇÉV Û©K;>+ÝÄUfXïæQWX#ûüÄonek+>?DáIÇÉXY<]r

SET enable_sort = off;

EXPLAIN SELECT *

FROM tenk1 t1, onek t2

WHERE t1.unique1 < 100 AND t1.unique2 = t2.unique2;

Ê                                       QUERY PLAN

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

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

ÊMerge Join  (cost=0.56..292.65 rows=10 width=488)

Ê  Merge Cond: (t1.unique2 = t2.unique2)
Ê  ->  Index Scan using tenk1_unique2 on tenk1 t1  (cost=0.29..656.28 rows=101

width=244)

Ê        Filter: (unique1 < 100)
Ê  ->  Index Scan using onek_unique2 on onek t2  (cost=0.28..224.79 rows=1000
width=244)

Okl,J$Ûå]À©ïæûWXonek+2úº¡]fXïæQWX+DÐCÍÞ12%1sÅI5%Hy
z##_w+#Oh1ÇÉXY!"\]EXPLAIN ANALYZEûýã)(%5I^5hÈç1

EXPLAIN ANALYZE

XY!"\]EXPLAIN+ANALYZEK@ûâä,J$á0Ü+Á¢M1!"\]OHK@IEXPLAINü@ÓÖ
TóäÕIÅRklw@+T0..K�H0J°¥UÄ0+w@\Tì«I-üa%Hµ!EXPLAINkl
+á0Ü1Ý^IÇÉXO£ROh%H°_r

EXPLAIN ANALYZE SELECT *

FROM tenk1 t1, tenk2 t2

WHERE t1.unique1 < 10 AND t1.unique2 = t2.unique2;

Ê                                                          QUERY PLAN

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

--------------------------------------------------------------
ÊNested Loop  (cost=4.65..118.62 rows=10 width=488) (actual time=0.128..0.377 rows=10

loops=1)
Ê  ->  Bitmap Heap Scan on tenk1 t1  (cost=4.36..39.47 rows=10 width=244) (actual

time=0.057..0.121 rows=10 loops=1)

Ê        Recheck Cond: (unique1 < 10)
Ê        ->  Bitmap Index Scan on tenk1_unique1  (cost=0.00..4.36 rows=10 width=0)

(actual time=0.024..0.024 rows=10 loops=1)

Ê              Index Cond: (unique1 < 10)
Ê  ->  Index Scan using tenk2_unique2 on tenk2 t2  (cost=0.29..7.91 rows=1 width=244)

(actual time=0.021..0.022 rows=1 loops=10)
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Ê        Index Cond: (unique2 = t1.unique2)

ÊPlanning time: 0.181 ms
ÊExecution time: 0.501 ms

Æ³Òactual
timeÓÜ#YÎÏ0+w@ì«Iocostá0ÜiY#1+èöÄlIãa¨É 
ÍXO³M¦1KOP>ºä[+>6º+%¥#á0+T0.#_µüÃÿr@
ÓÜ1KOHÝÄUIá0Üp#}æ­¢+IÇ#K@ÓUÉfÑ81

KöuäÕ0JUIXYxôÖT%HÄ0J°¥1Ý^Iinner
À©ïæXOüãå¦ÈÂÃ070JU+�%H outer
ToiÖT%ô1KOôíì5IloopsÜ_`wÖTó°¥+©ô.IVW actual time
.T.Ü#OuÖT+çNÜ1O#åw¦Ou.êO×*2úá0ikl+DÐaX¡M1LOuÜó¦l
oopsÜXY£RKó°¥U@Óìi+©ì«1K¦>+ÝÄUIÇÉKÖTtenk2+À©ïæ¦ª[w©
Î 0.220 ÎÏ1

KöuíìUIEXPLAIN
ANALYZEükl0J°¥ÖTì«.T0.¦ª+aªÖTù0Àà1Ý^IWX.LÜ°¥Fîaª+À
àr

EXPLAIN ANALYZE SELECT *

FROM tenk1 t1, tenk2 t2

WHERE t1.unique1 < 100 AND t1.unique2 = t2.unique2 ORDER BY t1.fivethous;

Ê                                                                QUERY PLAN

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

------------------------------------------------------------------- ------
ÊSort  (cost=717.34..717.59 rows=101 width=488) (actual time=7.761..7.774 rows=100

loops=1)

Ê  Sort Key: t1.fivethous

Ê  Sort Method: quicksort  Memory: 77kB
Ê  ->  Hash Join  (cost=230.47..713.98 rows=101 width=488) (actual time=0.711..7.427

rows=100 loops=1)

Ê        Hash Cond: (t2.unique2 = t1.unique2)
Ê        ->  Seq Scan on tenk2 t2  (cost=0.00..445.00 rows=10000 width=244) (actual

time=0.007..2.583 rows=10000 loops=1)
Ê        ->  Hash  (cost=229.20..229.20 rows=101 width=244) (actual time=0.659..0.659

rows=100 loops=1)

Ê              Buckets: 1024  Batches: 1  Memory Usage: 28kB
Ê              ->  Bitmap Heap Scan on tenk1 t1  (cost=5.07..229.20 rows=101

width=244) (actual time=0.080..0.526 rows=100 loops=1)

Ê                    Recheck Cond: (unique1 < 100)
Ê                    ->  Bitmap Index Scan on tenk1_unique1  (cost=0.00..5.04 rows=101

width=0) (actual time=0.049..0.049 rows=100 loops=1)

Ê                          Index Cond: (unique1 < 100)

ÊPlanning time: 0.194 ms
ÊExecution time: 8.008 ms
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WX°¥kl\]+WXDáõÔL#IWX#KË§U-#¦B¦¬Tú.äº+Ë§^¦Bä«S1L
Ü°¥klwLÜ)+.S.O.IYàiLÜÄÈ\]+Ë§S+ÑÜõ^_O.ô"%I{Lü<àR
¦Bä«\]IÇ#VÕaiklú1

ü%ôÞß+aªÀà#i%H"Ü$4Eâ,+T.r

EXPLAIN ANALYZE SELECT * FROM tenk1 WHERE ten < 7;

Ê                                              QUERY PLAN

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

--------------------------------------
ÊSeq Scan on tenk1  (cost=0.00..483.00 rows=7000 width=244) (actual time=0.016..5.107

rows=7000 loops=1)

Ê  Filter: (ten < 7)

Ê  Rows Removed by Filter: 3000

ÊPlanning time: 0.083 ms
ÊExecution time: 5.905 ms

OuÜ¤(iÙ]K`ÿ°¥¦+"Ü$4EìûaðÜ1ãaKçÑa%HiïæT^+K`ÿ°¥U%
HXO+`ÿ¤i"Ü$4EüsìIÒRows RemovedÓTÊüGF1

%H*"Ü$4E4Ø+íìGFKÒa7ÓÀ©ïæU1Ý^IeÑOHäÕI¨|ÀØÙ%H;ù¥+
xä²r

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

,J$ÛåõÉf­¢úOHíhÄ�1 Ü£*ª%ôÀ©ïæIãaÇÉ£Rw%Hµ!+fXïæI
LU+ÈaTpi"Ü$4Eüs1Ç#^_ÇÉáï\£%ôÀ©ïæXYi\]IÇÉ[Rr

SET enable_seqscan TO off;

EXPLAIN ANALYZE SELECT * FROM polygon_tbl WHERE f1 @> polygon '(0.5,2.0)';

Ê                                                       QUERY PLAN

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

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

OPÇÉXY[RÀ©ðñ%HúKTIÅR¨üiÀ©4E+6|âäüs1O#ãå%H GiST
À©¤(xä²ØÙ\]#
Òa7+Ór¨¢@ðñ12A¹+xä²+TIÅRÇÉé KtuT¦b%¢+ØÙM\]1

EXPLAINa%HBUFFERSK@XY.ANALYZE%ÿ\]û£R{x\Tìù0Ààr

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

BUFFERSFî+.ê�õÇÉ¹jäÕ+®uÌ¥#¤ I/O >tu+1

ò¯ãåEXPLAIN
ANALYZE@Ó\TäÕIbcËâ]pLåf*îIÉ\äÕXOñG+bc°_i»ÝûêëéhEXPLAI
N./1^_æÂº¥ú%H./uKäÕo ÂKàæ+ÄIæXYK¥ú}RñÇÆÇIÝ^r

BEGIN;

EXPLAIN ANALYZE UPDATE tenk1 SET hundred = hundred + 1 WHERE unique1 < 100;
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Ê                                                          QUERY PLAN

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

-------------------------------------------------------------
ÊUpdate on tenk1  (cost=5.07..229.46 rows=101 width=250) (actual time=14.628..14.628

rows=0 loops=1)
Ê  ->  Bitmap Heap Scan on tenk1  (cost=5.07..229.46 rows=101 width=250) (actual

time=0.101..0.439 rows=100 loops=1)

Ê        Recheck Cond: (unique1 < 100)
Ê        ->  Bitmap Index Scan on tenk1_unique1  (cost=0.00..5.04 rows=101 width=0)

(actual time=0.043..0.043 rows=100 loops=1)

Ê              Index Cond: (unique1 < 100)

ÊPlanning time: 0.079 ms

ÊExecution time: 14.727 ms

ROLLBACK;

­^KOHÝÄUÈ[R+IsäÕ#%HINSERTôUPDATE^DELETEÆÇìIÙ]Ä{K+@ÓLâÊ*
È¬9ô{|^V,0J°¥}ù1OH°¥¦5+0J°¥ÖTùö]TYà/^+0S|./+Lâ1ã
aK¦>IÇÉ[RÇÉ¶w8"+ö¯ÄïæI¨+ñGi&°%H{|°¥I{|°¥ü§)i{|"
+T1-a%¥Ü£Æ³+#IÌê./uK°¥XOºXõ+\Tì«õOPI¨ìi>ÍÛa+ì«ú
I,J$s;VÕa¤2úá0ÜQbc»¼ûjkOuLâ1O#ãåOuLâ¤�%H­¢+äÕ0J
p£bIÈY¨ ËÌ0J+KM1

s%HUPDATE^+DELETEÆÇËÌrêÈôìI ñGXO^Ohr

EXPLAIN UPDATE parent SET f2 = f2 + 1 WHERE f1 = 101;

Ê                                   QUERY PLAN

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

ÊUpdate on parent  (cost=0.00..24.53 rows=4 width=14)

Ê  Update on parent

Ê  Update on child1

Ê  Update on child2

Ê  Update on child3

Ê  ->  Seq Scan on parent  (cost=0.00..0.00 rows=1 width=14)

Ê        Filter: (f1 = 101)

Ê  ->  Index Scan using child1_f1_key on child1  (cost=0.15..8.17 rows=1 width=14)

Ê        Index Cond: (f1 = 101)

Ê  ->  Index Scan using child2_f1_key on child2  (cost=0.15..8.17 rows=1 width=14)

Ê        Index Cond: (f1 = 101)

Ê  ->  Index Scan using child3_f1_key on child3  (cost=0.15..8.17 rows=1 width=14)
Ê        Index Cond: (f1 = 101)

KOHÝÄUI{|ï¥äºeÑ÷HÄÄYà>öFR+ñÄ1ãaaXHñ9
+ïæÄ0JI�%H¤Ù(%HÄ1åzdÿ8IK{|ï¥¦¹ÆwLi{|
+4?A¹ÄIkl+fX*4Ù+Ä0J4©õOu¹Æ#4 PostgreSQL 9.5
23|Ü+IKY;+lmUö+é !" õþÄ0JÊOÛlOuA¹Äú1
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EXPLAIN ANALYZEkl+ Planning time#4%H¶óú+äÕîùäÕ0JV¬TÒH
Èª[+ì«ILU Øóóú.621

EXPLAIN ANALYZEkl+Execution
timeØóÖT$+TG.?óì«IYà\TiI*+bcI*$+ì«IÇ#¨ Øóóúô62^,J
+ì«1^_aªKÖTBEFOREÖT$+ì«I¨LiØóK4?+¬9ô{|^V,°¥+ì«ËyÇ
#]ûÖTAFTER
I*$+ì«Õai0SIãåAFTERI*$#K~H0J}ùRiI*+1K�HI*$õBEFORE^AFT
ERú{i¯ÁÃkl1Æ³bcÞTI*$L üiÖTIþRäN°TIVWãaèm üiEXPLAIN
ANALYZEeÑ1

ø`

Kòôaè+DáUEXPLAIN
ANALYZEÈéS+\Tì«XO\ú©%HäÕ+­fÖT1ÔÿIÊ( üañGTiî&°Äý7IÑ
Cºñ2ú. I/O 3ì2úÕaiØóKË1LôIÊEXPLAIN
ANALYZEÈÜQ+éS2úXOüëXõIìû#Káâgùm]gettimeofday()ëä+@$¦1æXY\]
pg_test_timingLÌûéSKæ+gù¦+0ì2ú1

EXPLAIN°_ Ùóiª>R*æ@Ó\]+Éf ©+íì1Ý^I%Hë1+Ä¦+°_ Oixùù
OµÍßÄ1,J$+2úá0 #úM+IVWãa¨XOå%H{Í^{1+ÄKM%H ©+0J1
%Hò7ÝÄ#IK%Hã1/%H¦B=>+Ä¦IæL¹#©#£R%HfXïæ0JIo êÀ©#
_X]1,J$ÛjR¨Kbcíì5pLí]%ô¦B=>öZûûüóÄIãa]aª+=>öZûä
[%HÀ©#ÕaðÜ+õÇÉ¶wK;>+polygon_tblÝÄU8"ú1

K%uíìUI@Ó+Ü.á0+Ü ü³M£ë3IÇ#OVÉ()1%ôOh+íì*îK0J°¥+
ÖTiLIMIT^ÞØ+è_ë;g´1Ý^IKÇÉ¦;]"+LIMITäÕUr

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

À©ïæ°¥+á02ú.T0.iklù3^¨ü\TR}ù1Ç#@Ó¦Øï°¥K£RòHT¦R¢
g´:+TIãa@Ó+T0.ãa 2
VW\Tì«ùí(2úá0Ède+ì«1OVÉá0()IOòò%ôá0Ü.@ÓÜklDÐ¦+ 
©1

êV`ÿ{aÞØ+F(1^_%HêV`ÿ]Ìw%Hñ9VWLU+>R%H«Ü1(ü%Hñ9U+
5%H«ÜI¨Lg´öZü%Hñ91KOôíì5I üa{x+³MVWãa äºïæö²Hñ9
+}~Ì¥1OüÞ» öZ%HÄ°¥+ÈaË-IL°_¢^KLIMITUÈFR+1üªI^_ outer
õö%HúÄ°¥ØÙÊa6v«Ü+TIinnerõö²HúÄ°¥üi+QVWi6|ïæû&O³MtH
«Ü+T1EXPLAIN ANALYZEüù04© inner T+6v*GI¢3^¨É#w@+aªT1saëx outer
6vìI¤ inner Ä0J°¥È_`+@ÓT0.ükîÃÍ(@ÓK inner ?gU+T.1
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Ê(@F+ØïIBitmapAnd . BitmapOr °¥©#_`¨É+@ÓT0.å>1

!fIEXPLAINLkl,J$îù+�H0Jï¥1
Ç#IKöuíì5IÖT$XY ÖTöuï¥Iãåè/,Jì X]+ä.ÜO¢ùOuï¥éá·
îbcT1 õs;IOòüKïæ¥òÄ+Append^MergeAppendï¥+Äï¥U*î1ú
*îOôíììIL4EXPLAINñGUVWOu0Jï¥IVklSubplans RemovedrN+¹j1

,J$\]+ù0Àà

è�ù0Àà

^ÇÉK¦%ïÈ8IäÕ,J$äºá0%HäÕºâÀ+T.IOhÊO¤äÕ0JbG3+KM1
mï¤gù](Ouá0+ù0Àà¬T%H;<+ïr1

ù0Àà+%HÌ¥¢#�HÄ.À©U+@+©.IYà�HÄ.À©1]+¦B6.1OuÀà£§K
pg_classÄ+reltuples.relpages�U1 ÇÉXY]ÞØ5>+äÕä[OuÀàr

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)

OPÇÉXY[Rtenk1ØÙ 10000 TI ¨+À©{aOdxTIÇ#À©ù¡Ä1£xõ ¹ºú1

G(èneÑIreltuples.relpages #@ì{|+
Iãa¨É!fØÙau"ì+Ü1¨ÉiVACUUMôANALYZE.¹H DDL ÆÇõÝ^CREATE
INDEXú{|1%H ïææÄ+VACUUM^ANALYZEáâõf8íìúLY¨ïæ+Ì¥å'éÜS{|re
ltuples0.IO¢Þ»w%HrØÜ1KbcíìUI,J$L¸ç¨Kpg_classU&R+Üû³Ms;+
½üÄ¶·IOh£R%HqÊ+rØ1

Íx.äÕã#âÀÄUT+%Ì¥Iãå¨ÉaØïºiâä+T+WHEREÄÅ1
ãa,J$äºáSWHEREÄÅ+KMéIÉëµWHEREÄÅU�H4E+T+¡Ý1
](OHbN+Àà§)Kpg_statisticgùAõU1 Kpg_statisticU+@ÊANALYZE.VACUUM
ANALYZEÆÇ{|I VW©#rØÜõÉ\vv{|}ú1

,wþÿä[pg_statistic¦ªI
âLâäù0Àà+ìú>3ä[¨+®¯pg_stats1pg_statsi/0å{-éåö1
oWIpg_stats#ÈaRpXYöZ+Iopg_statisticãOÊô¸]ýöZõOhXY³ZÉéM]ý4ù
0ÀàUYZ%uLëR+Ä+Ë-+Àà1pg_stats®¯iØïåãkls;]ýXö+Äú1Ý^IÇ
ÉXYr

SELECT attname, inherited, n_distinct,

Ê      array_to_string(most_common_vals, E'\n') as most_common_vals

FROM pg_stats
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WHERE tablename = 'road';

Êattname | inherited | n_distinct |          most_common_vals

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

Êname    | f         |  -0.363388 | I- 580                        Ramp+

Ê        |           |            | I- 880                        Ramp+

Ê        |           |            | Sp Railroad                       +

Ê        |           |            | I- 580                            +

Ê        |           |            | I- 680                        Ramp

Êname    | t         |  -0.284859 | I- 880                        Ramp+

Ê        |           |            | I- 580                        Ramp+

Ê        |           |            | I- 680                        Ramp+

Ê        |           |            | I- 580                            +

Ê        |           |            | State Hwy 13                  Ramp
(2 rows)

Æ³IOòTkl+#4©+�I%H¤Ù23(roadÄõinherited=tú+}ærêÈôI
ü%HãØóroadÄmÍõinherited=fú1

ANALYZEKpg_statisticU§)+ÀàSõìû#�H�+most_common_valsU+>Í@..histogram_bo
unds.!úXY]ALTER TABLE SET STATISTICSÆÇå�%�/­I
^+!"/­M­àSdefault_statistics_target¬Tæ~/­1 A;+ÚÛØï# 100
H@1F®óØïXOü¦,J$bG{Á¢+á0õìû#¤tua ,)./¥9+�úI
LPð#Kpg_statisticUìiw{xä«IVWäºWöx%u+ì«û0Sá0.Ü1
4¡¦5I¡qí+ØïXO{Oµtu./¥9¡qåè+�1

{x,J$¤ù0Àà+\]XYäå â. 1

,-ù0Àà

ffXY[RÊ(äÕÄÅU]R+xH�4'?fo\TÕf,+ÖT0J+ääÕ1,J$!füx/
xH4E#-a¯Á+IOôx/K�Ü4'?f+íì5# ùÁ+1Ê(f,+ù0ÀàØÅ+÷¤H
û�+MðI¨Ééá,-R¯�?f+Ûj1 "IIvorySQLaO¼0SxPù0ÀàI¨O,-OÞÀ
à1

Ê(XO+�!µ.ÉfLÍIÈY XO¨G0SxPù0Àà1XYId,-ù0Àà¤(õ{fiÒ
åù0Àà¤(úû;lUN$Y£¯uÇÈ�Éµ+ù0Àà1

ù0Àà¤(XY\]CREATE
STATISTICSÆÇId1Oh%H¤(+Idòò#Idw%HAõ@ûÄl¤ù0ÀàaÇÈ1@Ó+./
xÉ#ÊANALYZEõ^+#%HâLÆÇI^+#Rè+¨G¥úúÖT+1xÉR+ÜXYKpg_statistic
_ext_dataAõU[R1

ANALYZE'(¨]û0Sf,è�ù0Àà+ÄThmû0S,-ù0Àà1Ê(hm+¶·ünÕÄ^+
Ä�+ù0ÀàA¹õ^;%ïÈçúÜÍoÜQI{Í+ù0ÀàA¹!fLüÞ»{Á¢+,-ù0À
àI©ì{üÞ»{xªK0S,-ù0Àà¦¦+ì«1

5>+1ïïrs;êë+,-ù0ÀàÞß1

´.âã

>åè+%Þ,-ù0Àà§¨´.âãIO#K./0-ÐùçU\]+nª1^_�a+Ü+Ûj¥Y
ôù�b+ÜIÉ üaòHTÌa4©+aÜÇ#a ©+bÜIÇÉ¢j�b´.âã(�a1K%H}æ
,-H+./0UI´.âãÙóò§K(ò«.ô«¦1 "I@Ó¦ëx./ÉµüÊ(zô¾ãéá
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i}æ,-HIf8+ÝÄ#åwMOoa³Ãà,-H1É\K%H}æ,-H+./0UI{üaöu
�¦«+Ì¥?fIOuXYÄÏùÌ¥´.âã1

´.âã+§KþÿËÌwìùäÕUá0+Á¢M1^_%HäÕØÙ¯Á�.âã�¦+4EIâã�
¦+4E ü¬%Aìí°_+¶·1Ç#^_Õa´.âã+ÛjIäÕ,J$Lxù4E#¯Á+IÞ
»¤°_¶·+íá1

º`Û,J$a?´.âã+ÀàIANALYZEXYxÉ¯�âã+\é1´áÈa�!¦«+âã=éXO
ü.)R X@FIãa./xÉiØïå÷¤tuK%Hù0Àà¤(U%ÿGF+�!õ]dependenci
esK@ùçú1deã¤á4?+�!Iddependenciesù0ÀàIY³ZANALYZEYàRqäÕ,JU 
éº+2ú1

OP#%HxÉ´.âãù0Àà+ÝÄr

CREATE STATISTICS stts (dependencies) ON city, zip FROM zipcodes;

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)

OPXY[R�1õ/çú}æôù�5õÜáúIãag.å1.0IoÜáòôù42%+/çI³/Õaëx
Üáõ58%úaxH/ç1

Kå<à´.âã�+äÕ0SKMéìI,J$ü\]âãg.ûm~÷¤4E+KMéá0IOh¢ 
ü·îíá1

´.âã+Øï

s;ãaKeÑåèùÜ4EõL�*fSÜ¡qú.ÌafSÜ+IN
ÄÅìI´.âãÊO]1 ü\]¨ÉûK¬¡qòH�^+¡q�.ÄÏÐ+ùÜ4E+á0I
{ ü]¨ÉûK¬-ºÄÅôLIKE^+bcLëÞß+4E1

K]´.âãá0ìI,J$xùK<à+�¦+4E#,-+VWãa#0~+1^_¨É# ,-+I
­¢+á0L#>TIÇ#tôXOM üieÑ1Ý^I°ù%HOh+äÕ

SELECT * FROM zipcodes WHERE city = 'San Francisco' AND zip = '94105';

,J$Lüï®cityÄÅIãå¨ KàKMéIO#­¢+1 "IÉEwÃãa>T¤¥5>+äÕI
,J${übG©h+x/

SELECT * FROM zipcodes WHERE city = 'San Francisco' AND zip = '90210';

 "I´.âãù0ÀàéáFî¥×+ÀàûW,Oôíì1

Këx@ÓíìUIOôx/!f#O¤¥+1Ý^IKÙ]=XUXOa%HGUIò*³KM,-+Üá
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./çÜ]KäÕU1Ç#^_ #OhI´.âãXO¢ #%HXT+K@1

xPXò¥Ü0.

è�ù0Àà§)�%�UXò¥Ü+.S1K!µxH�õÝ^GROUP BY a,
búìI^_,J$ãaè�ù0./I)¤Xò¥Ü.S+á0ffü()IÞ»KM 3+0J1

åwK¬Oôá0IANALYZEXYå�!xÉXò¥Üù0Àà1.Y;%hIå�%ôXO+�!µbO
Eäí# m@Ó+Iãaãüå%ÿGFK%Hù0Àà¤(õ]ndistinctK@ùçúU+�!xÉ./
1Lüå�!U�G+�+�%ôXO+!µpxÉ./1

r±¦;+ÝÄIZIPP8ÄU+Xò¥Ü0.XO^Ohr

CREATE STATISTICS stts2 (ndistinct) ON city, state, zip FROM zipcodes;

ANALYZE zipcodes;

SELECT stxkeys AS k, stxdndistinct AS nd

Ê FROM pg_statistic_ext join pg_statistic_ext_data on (oid = stxoid)

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)

OÄla÷ô�!µa33178HXò¥ÜrZIPP8.ÑôZIPP8.ÜáôZIPP8+Üá+öõä@¦¤(Ä
U°ù+%H$%+ZIPP8I¨Émû¢Ùó#4ù+ú1ü%D>IÜá.Ñ+!µãa27435HXò¥
Ü1

deã¤@Ó](¥!+�!µYà¥!.()á0Þ»wf,0J+�!µIdndistinctù0Àà¤(1
_)IANALYZE07ãüi÷[1

xPMCV�Ä

å��§)+ü%ôù0Àà#ÃÍÜ�Ä1
OhXY¤èH�¬TÉfÁ¢+á0IÇ#¤(KxH�¦Ìa4E+äÕIXOüÞ»É6+()á0
1

åwKCOôá0IANALYZEXYxÉ�!µ¦+MCV�Ä1 *NOâã.n-
distinctg.ÞØI¤�ôXO+�¥!¬Taáâp# m@Ó+1
KOôíì5I¸ç{#^aIãåMCV�Äõ*NOâãM.n-distinctg. ©ú§)wÍÎ�Ü1
ãaIòxÉK\]mcvK@ùç+ù0¤(U©ìGF+tu�!+./1

r±;>+lÝI/1ç8Ä+MCV�ÄXOÞØ(Y5Ë-õ*{åè+ù0Àà ©I¨äº%H´.
ûâäMCVË-ú:

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),
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Ê               pg_mcv_list_items(stxdmcv) m WHERE stxname = 'stts3';

Êindex |         values         | nulls | frequency | base_frequency

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

Ê    0 | {Washington, DC}       | {f,f} |  0.003467 |        2.7e-05

Ê    1 | {Apo, AE}              | {f,f} |  0.003067 |        1.9e-05

Ê    2 | {Houston, TX}          | {f,f} |  0.002167 |       0.000133

Ê    3 | {El Paso, TX}          | {f,f} |     0.002 |       0.000113

Ê    4 | {New York, NY}         | {f,f} |  0.001967 |       0.000114

Ê    5 | {Atlanta, GA}          | {f,f} |  0.001633 |        3.3e-05

Ê    6 | {Sacramento, CA}       | {f,f} |  0.001433 |        7.8e-05

Ê    7 | {Miami, FL}            | {f,f} |    0.0014 |          6e-05

Ê    8 | {Dallas, TX}           | {f,f} |  0.001367 |        8.8e-05

Ê    9 | {Chicago, IL}          | {f,f} |  0.001333 |        5.1e-05

Ê  ...
(99 rows)

OÄkÜá.Ñ+>f8!µ#Ç23ìòI@ÓÃnõKhmUúÞå0.35%1
!µ+'mÃnõè/åè+��Ãn0Súòå0.00274IÞ»òH.S¸+íá1

deòK@ÓK4EU%ÿ\]+�+!µ¦IdMCVù0¤(I¤(Ou!µI()á0!.üÞ»f,
+ÖT0J1 _)Iãü÷[ANALYZE.,Jì«1

]klJOINÄÅîï,J$

ÇÉXYK%ù=é¦]kÐJOIN¡áîïäÕ,J$1ºkÇå­däº¨IÇÉÔÿäº%uáÏÛj
1

K%Håè+`ÿäÕUIÝ^r

SELECT * FROM a, b, c WHERE a.id = b.id AND b.ref = c.id;

,J$XY¨ÊÃTåbcfX`ÿ°ù+Ä1Ý^I¨XYîù%H\]WHERE4Ea.id = b.id`ÿ A R B
+äÕ0JIÅR]üª%HWHERE4EÅ C `ÿROH`ÿÄ1^+¨XYÿ`ÿ B . C ÅRý`ÿ A
£R©h+°_1 ^+{XY`ÿ A R C ÅRÅ°_* B `ÿ Ñ
 "Odbèn 3Iãåé îù}~+ A . C
+56ÓÅIoKWHEREÄÅUÕaX]4EûÒHó`ÿõIvorySQLÖT$U+Èa`ÿp*îKòHñ
9Ä¦«I ÈY¨é YOu²Ð¦%dÁ°_ú1
6º+%¥#Ou ©+`ÿXOM°GK¡çùè+°_IÇKÖT2ú¦ùXOaLÍ+qû1
ãaI,J$ü¤¨É¬T¡ÀV<]&G>Cè+äÕ0J1

s%HäÕã<àòH^÷HÄìItd äºeÑëx`ÿfX1Ç#XO+`ÿfX.nÕÄ.A+Ü
Qù;.Ü"1
sô"èHãÈ+ÄYRI@Ó¦èm XO¤ÈaXOMb%ôïé|ÀI¸ç¤½éHÄpäº4s"
+ì«¬T,J1
sa�x+ñ9ÄìIIvorySQL,J$L4ïé|Àmìå%ô7ºnn|ÀI¨ãäºeÑaØ.S+X
OMõmì+"Ü]geqo_threshold\Tìä./­ú17º|À]ì{ÑIÇ#V %ùü&R>3+0
J1

säÕ<àª`ÿìI,J$¡ûüµ!õËú`ÿìÞa{1+¨Êé1Ý^IeÑr
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SELECT * FROM a LEFT JOIN (b JOIN c ON (b.ref = c.id)) ON (a.id = b.id);

ÌêOHäÕ+ÞTÄ>¦.;%HÉf4ØIÇ¨É+¡çù ©I ãå^_ A Pabc%T O³M B
. C+`ÿÄU+TI¨{é iñG1ãaOP,J$¤`ÿfXÕa­dKMr¨é ÿ`ÿ B R
CIÅRÅ A `ÿRó°_¦1
4ÙÃIOHäÕ¡;>%HªK,J¦+ì«{Ñ1KL¨íì5I,J$¢aXO¢ùxô`ÿfXp
#Öæ+1Ý^I°ùr

SELECT * FROM a LEFT JOIN b ON (a.bid = b.id) LEFT JOIN c ON (a.cid = c.id);

L A Ôÿ`ÿR B ^ C p#aè+1s;IãaFULL JOIN}æÞT`ÿfX1Íx.<àLEFT
JOIN^RIGHT JOIN+@ÓíìpKöô=é¦XYi6|W�1

kÐ`ÿ¡áõINNER JOINôCROSS JOIN^éu^+JOINúK¡ç¦.FROMU�Gñ9?g#%h+I
ãa¨ ÞT`ÿfX1

É\Íx.Þß+JOINV }æÞT`ÿfXIÇúÅXY;lIvorySQLäÕ,J$LÈaJOINÄÅsâa
`ÿfXÞTû¤Ñ1Ý^IOP+÷HäÕKÓÔ¦#ùè+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);

Ç^_ÇÉ`¢,J$½0JOIN+fXItdö²H.ö÷H-#º¡ö%HªK,J¦+ì«Ñ1
OHè_¤(ãa÷HÄ+`ÿo§#ö ¥l+IÇ¤(.A8x+ÄIXO¢#eÆ9:w1

ºáï,J$½0kÐJOIN+`ÿfXI ÇÉXYÅ\Tìä.join_collapse_limit/­å
1(L¨XOÜK5h°¤)1

æ éåw¸¢|Àì«û}æÞT`ÿfXIãåXYK%Hµ!FROM�ÄP\]JOINáâë1Ý^I
eÑr

SELECT * FROM a CROSS JOIN b, c, d, e WHERE ...;

^_/­join_collapse_limit = 1ItdO¢á0,J$ÿÅ A `ÿR BI
ÅRý`ÿRL¨+Ä¦IÇV ÞT¨+KM1KOHÝÄUIXO+`ÿfX+.AÔÑw 5 p1

TåOôDáÞT,J$+|À#%Ha]+!$I ê#¤ÔÑ,Jì«-#¤©Þ,J$îù3+äÕ
0J1 ^_,J$TåÚÛKMw%Hf,+`ÿfXIæXY!"JOIN¡áá0¨KM%H{3+fX Ñ
x/æÛl%H{3+fX1ÇÉ>?¬T@ü1

%HÉf4r+ËÌ,Jì«+yz#ÅÄäÕ·¸R¨É+ñäÕU1Ý^IeÑr

SELECT *

FROM x, y,

Ê   (SELECT * FROM a, b, c WHERE something) AS ss
WHERE somethingelse;

OôíìXOK\]ØÙ`ÿ+®¯ìGFyó®¯+SELECT,)Li¬9R©]®¯+ÃDI£R*¦h
Éf4Ø+äÕ1 !fI,J$ü<]ÅÄäÕ·¸RñäÕPI£Rr
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SELECT * FROM x, y, a, b, c WHERE something AND somethingelse;

Oh!füîù%H¡¯Á+ÄäÕ{3u+0JõÝ^Iouter +WHERE4EXOÿÅ X `ÿR A
¦IOh¢ì,w A U+³xTI
ãa³Zw²ùÄäÕ+æÌÓÔñGú1Ç#©ìIÇÉÜQw,J+ì«y
KOPIÇÉ]vÈ`ÿyzíPwòH¯Á+÷È`ÿyz1Oh+qû#LÍ+IãåXO+0J.+
#Tå;.Ü"+1
^_aô"from_collapse_limitHFROM@LüÞ»ñäÕI,J$L<]!"g´F®ÄäÕû³Z6KL
Í+`ÿ|ÀyzU1æXY!"mC^míOH\Tìä.K,Jì«.0J+ðS¦«Z£çi1

from_collapse_limit.join_collapse_limit+ÆÑ4ØIãå¨Éb+¹##©%Eär%Hîï,J$cì
LÅÄäÕÒç>HÓIüª%HîïcìÅkÐ`ÿç>H1!fIæºdÅjoin_collapse_limit/­ù.
from_collapse_limit%hõOhkÐ`ÿ.ÄäÕ+TåÞØúI ºdÅjoin_collapse_limit/­å
1õ^_æÂ]kÐ`ÿîï`ÿfXú1
Ç#æXYÅ¨É/­ù ©+ÜIOhæ¢XYãæéÃmï,Jì«.\Tì«¦«+çi1

?@%H./0

ö%ô?@./0ìXOäº¬9ÍS+./1mïØÙ%u^c¦OHûüÌXOCè+de1

|]¨GF&

K\]xHINSERTìI?ó¨GF&VWãK>Rb%ôF&õKµ! SQL
UIO³/ÕK23*GBEGINVWK°Tì*GCOMMIT1öuÄý70XOáÕæ¢bwOuIKOô
íì5æäº¢ùKæäºbOuìó0¢@�æbwú1^_æ*³�%H¬9pi¯ÁÃF&IIvorySQ
Lºå�%HiÜQ+TbëxLâ1K%HäNUbÈa¬9+%Haª3û#r^_%HT+¬9¼}
)Èa¦;¬9+TpüiñÇIOhæ üi6KÌ¥69+./U1

\]COPY

\]COPYK%4ÆÇUG6ÈaòõIo #%g�INSERTÆÇ1 COPYÆÇ#åG6ÍSToÒH"+y
¨ÕINSERTtdçßIÇ#KÍS./G6ìÞ»+±²{{Ñ1
ãåCOPY#è4ÆÇIãa\]OôDá?@Äìé ?ó¨GF&1

^_æ O\]COPYItd\]PREPAREûId%HÆHINSERT¡Å{aÈ�õIÅRè/äº\]EXEC
UTExô1Oh¢³Zw6v¥ú.,JINSERT+±²1 ©ÿñY ©+DÐFîóNOI
XäåÿñhiU+ÒÆH¡ÅÓ1

:Æ³IK69ÍSTìI\]COPY¹#©#¡\]INSERT;I
É\\]wPREPAREVWÅxH¬9iùOÃç9%Hè%äN1

©h+äNUICOPY¡{a+CREATE TABLE^TRUNCATEÆÇ{;1 KOôíì5I äº2
WALIãåK%H()+íì5IØÙ|69./+hE êòhpLiâ,1 "Iãaswal_level/­
åminimalõaìÈa+ÆÇé 2 WALúìÊüÙ]OôeÑ1

â,À©

^_æ­K69%H|Id+ÄI>;+Dá#IdóÄI]COPYOS69óÄ+./IÅRIdÄäº+
bcÀ©1K¶§K./+Ä¦IdÀ©º¡K�%Ti69ìÜSÃ{|¨{;1

^_æ­K¤FaÄÜQÍS+./IV,À©ô69ÄÅR6|IdÀ©XO#>3+Dõ1
sÅIKÐÑÀ©+q«IL¨./0]ý+./0MOLü5ì1
ÇÉKV,$%À©¦;-äºýãeÑzdIãå$%ÞTFî+()âäKÐÑÀ©+ìúü»¼1

â,ª«ÞT

.À©%hIÒùOÃÓâäª«ÞT¡%TTâäèn{C1
ãaIÿV,ª«ÞTô69./ÅR6dÞTüëa]1
©hI69./.ÞTÐ¼q«()âä+»¼¦«{§Kçi1
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{6º+#IsæK¶aª«ÞT+íì5¼ÄU69./ìI
�H|Täº%HKUN$+ÑûüI*$äEõãå#%HI*$+I*üâäT+ª«ÞTú�Ä+4
A169.ûFTüÞ»I*$äEQ�/GX]Ë§I
1ù OÿÀ+&ì^+¸ç#ÆÇ+;Ç¼}1ãaK69ÍS./ìIXOäºõo òò#q/úV
,V6|Ù]ª«1^_¹ìâ,ÞT XÿÀIt$%+Lë+áXO#¢#L69áâ¥óù{1+ä
N1

ÜQ maintenance_work_mem

K69ÍS./ìI¹ìÜÍmaintenance_work_memM­àSXYK¬MO1OHä.{XY�õQ<C
REATE INDEXÆÇ.ALTER TABLE ADD FOREIGN KEYÆÇ1
¨ ü¤COPYmÍÿëÍâ]IÈYOHdeãaKæ\]¦>+%H^òH!$ìÊa]1

ÜQmax_wal_size

¹ìÜÍmax_wal_sizeM­àS{XY¦ÍS./69{;1
O#ãå¼IvorySQLU69ÍS+./LÞ»âä¥+*î¡çfõÊcheckpoint_timeoutM­àS;ùú
{ÃÍ1é¤cì*î%Hâä¥ìIÈaå=pé i=2R¦B¦1
!"KOS./69ì¹ìÜQmax_wal_sizeIÈä+âä¥.AXYi¸Ô1

|]WALêi.Svï

s\] WAL
êi^Svï¼%HÖGU69ÍS./ìIKõ9°TRÖT%ô|+'éHÛ¡ûüÍS+ÜS WAL
./{;1åwè´69ìòõÜS
WALI!"Lwal_level/­åminimalôLarchive_mode/­åoffYàLmax_wal_senders/­å>û|]
êi.Svï1 ÇäºÆ³+#IuKOu/­äº6TUN1

,w³Zêi$^ WAL *»+ûü WAL
./+ì«¦ªIOhbL@Ó¦\öuÆÇ{;Iãå^_wal_level#minimalVWs;ÄäNõ^*¸
äNúId^+âw¨É{K+Ä^À©I)¨Éèm ç2 WAL1õ!"K>RÖT%Hfsynco #2
WALI¨ÉOY{1ÃPð£´ÄÅÖæú1

äR\TANALYZE

 ê­dìúækîÃKàwÄU+./¥9RIÇÉpáó>?\TANALYZE1OØó¼ÄUOS69Í
S./1\TANALYZEõ^+VACUUM ANALYZEú£´,J$aÄ+>|ù0Àà1
^_Õaù0./^+ù0./"ìItd,J$KäÕ,JìXObGëq<ôùIÞ»Kb³Ä¦+M
Oí51äºÆ³+#I^_T]w autovacuum �ï¬=I¨XOü¨G\TANALYZE1

?(pg_dump+%uÆò

pg_dumpîù+3)£m¨GÙ]¦>+É¬HõÇ #æÌú!$1
ºÌXO;Ã69pg_dump3)IæäºâLb%uaª+äíõ:Æ³IOuº¥O](Ãv%H3)I
o #Id¨+ìú1©h+º¥{O](\]psql69%Hhm3)^]pg_restore4%Hpg_dumpêi
hE69ú1

ÜÝ23S2pg_dump´VCOPY2M9$öNåfGreÿZghê34°Fä2
öj÷çþkåÀè342æÁéñmnêºH_5<Nûù23S2GÜÍGÑ§HÂçHò{
Z_ÄefáZH&

¥ åmaintenance_work_mem.max_wal_size/­Os+õÉ¡­fÜÍ+úÜ1

¥ ^_\] WAL
êi^SvïIK3)ìeÑ|]¨É1K693)¦;IX!"Larchive_mode/­åoffôLwal_le
vel/­åminimalYàLmax_wal_senders/­å>õKõ9dump;úû@F|]1
¦RIL¨É/ñ­¢+ÜVÖT%ô|+'éHÛ1

¥ í]pg_dump.pg_restore+VT3).ÃvñÐ¬T@üVW&Gº\]+>?V*bN.S1!"
\]-jK@+VT3).ÃvÙóOåæÊû¡íTñÐC£x+MO1
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¥ eÑ#_ÙóK%Hè%äNUÃv~H3)1ºOhbIL-1^Ñ single-
transactionÆÇTK@ºî°psql^pg_restore1
s\]OôñÐìIÉ\#%Hë1+(){üñÇ~HÃvIXOü»Ý¶wûüwëxH1ì+L
â1è/./«+4?MI XOâGzü{31^_æ\]%Hè%äNVW?ów WAL
êiICOPYÆÇL\T£>;1

¥ ^_K./0UN$¦axH CPU X]IXYeÑ\]pg_restore+Ñ
jobsK@1O*³VT./69.À©Id1

¥ ¦R\TANALYZE1

%Hã<à./+3)úL\]COPYIÇ#¨ üV,^6dÀ©IVW¨!f üIúª«1
ãas69%Hãa./+3)ìI^_æÜ/\]tu!"Iæäº±ÿV,V6dÀ©.ª«1K69
./ìÜQmax_wal_sizeúÅa]IÇ# ºûÜQmaintenance_work_memy ^jKYRâL6dÀ
©.ª«ìæ¶wbwOu1VW ºÛòK}ùRÖTANALYZE1

ÉëÀ/­

ëÀM#./0+%H£´¶F&äN+òõ+ìMõÉ\#*îUN$ÄÅ^âöú1
ÅoIëÀMükkÜQ./0+±²Iãa^_æ+Ö¥ äºOH£´IIvorySQLXYiM­ù\T{
;1KOôíì5IæXYm~5�M­ûFCMO1,w5>�G+IK./0DEÄÅ+íì5{O£
´ëÀM1sOu/­i\]ìIãaëÅ+áâgùg´ü·î./»¼^78+½¾1

¥ L./0Éï+./AõçK%HË§êë+hEgù¦õÉRAM¦Bú1Oì,wÈa+./0¦BI/
O,ÇL./§)ØïRX]+Ë§SõXOa&ìòú1

¥ ?ófsyncy  äºL./=9¦B1

¥ ?ósynchronous_commityXO äºK�ôF&ìáïÅWAL29¦B1Oô/­XOüK./0Ä
ÅìÊûäN»¼+½¾õÇ#Õa./í8ú1

¥ ?ófull_page_writesy  äºø=Ì¥=>291

¥ ÜQmax_wal_size.checkpoint_timeouty Oüìíâä¥+ÃnIÇüÜQ/pg_wal+§)º+1

¥ Id bpX+Äû³ZWAL29I "Oü¦ÄKÄÅì Öæ1

.5. áâ;<

áânç

./0áâ#;L./4%H./03âRü%H./0+"=Iò7+./0XO#PostgreSQL,
IvorySQL, MySQL, Oracle, SQL
Serverù1áâ"=#%HÌa@AM+v¯"=Iäº¤./0+¾üYàz¨+ìMw^;ÿ1^_Ù
]¶wÌ>Rî·78Vû(­f\T£#Iåw£ë'N Uâ\TIVW *î./»¼I./0áâ
Rä¬Tçn+Ù]áâ1

áâR./0.gùÙëµY5º+r

¥ áâR+./0gùÙ}æê6¾./0gù+./1³Záâ"=U./»¼Þ»|+./0gù.
/ }~1

¥ áâR+./0gùÙ}æOM¾a./0+NO1³ZáâRã./Þß^¡áô´.+ êëIW
éíPDõIÞ»~H'Ngù+éá\T^¥(1

¥ áâR+./0ÙOM~H'Ngù+¦52I ùX²+£¿~H'Ngù+\T1

¥ áâR+./0zD>?µMO OW(¾./0Iå~H'NgùFîMO£´1

áâLÌOra2Pg

Ora2Pg #%HZ[+LÌI](L Oracle ./0áâR IvorySQL ,-+ñÐ1¨`ÿ`+ Oracle
./0I¨GïæVFZ¨+°±^./IÅRîùXYG6R IvorySQL ./0+ SQL £m1Ora2Pg
XY4d¼L= Oracle ./0RÍß&'./0áâI^+åèÃL%u Oracle ./vïR IvorySQL
./0U1¨Éf-é\]IVW äºbc Oracle
./0ÛjIo äºFî`ÿROracle./0Èä+ä.1
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Ora2Pg Ê%H Perl £mõora2pgúYà%H Perl ñ6õ
Ora2Pg.pmú!ùI$%äºb+äí¢#uK¨+M­hE ora2pg.confI/­`ÿ Oracle ./0+ DSN
.%HXK+ SCHEMA
ÑÒ1}ù¦RIãäº/­ÞG+ÞßrTABLEõØóÞT.À©úôVIEWôMVIEWôTABLESPACEôSE
QUENCEôINDEXESôTRIGGERôGRANTôFUNCTIONôPROCEDUREôPACKAGEôPARTITIONôTYPEôINSE
RT ^ COPYôFDWôQUERYôKETTLE Yà SYNONYM1

ÚÛíì5IOra2Pg ÞG%H SQL hEIXY!" IvorySQL Äý7LÌ psql
ÖTÞG+SQLhE1s¬T./áâìIXYKM­hEU/­%HA¹./0+
DSNIþÿL./4OracleÞ9R IvorySQL ./0U1

¤( ora2pg#_êë

view #

trigger #Iöuíì5äºâLuK£m

sequence #

function #

procedure #Iöuíì5äºâLuK£m

type #Iöuíì5äºâLuK£m

materialized view #Iöuíì5äºâLuK£m

áâOracle./0çIvorySQL

78ÁH

linux78 Oraclelm IvorySQLlm

Centos Stream 9 19.0.0.0 4.2

âã78ÖG

ÖGPerl

[ 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
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Internet, point your browser at http://www.perl.org/, the Perl Home Page.

ÖGDBIñ6

DBIIDatabase Independent InterfaceI# Perl ¡§`ÿ./0+ÿñ

56Ã$ 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

ÖGDBD-Oracle

56Ã$rhttps://sourceforge.net/projects/ora2pg/

/­78àS; Q678àS;ãåé ùçORACLE_HOME78àS;mÝKivorysql]ý5M­78àS

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

ÖGOra2pg

56Ã$rhttps://sourceforge.net/projects/ora2pg/

# tar -xjf ora2pg-24.0.tar.bz2

# cd ora2pg-24.0

# perl Makefile.PL
# make && make install

ÚÛÖGK/usr/local/bin/Aõ5

âäDE78r

# vi check.pl

#!/usr/bin/perl

use strict;

use ExtUtils::Installed;

my $inst= ExtUtils::Installed->new();

my @modules = $inst->modules();

foreach(@modules)

{
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Ê       my $ver = $inst->version($_) || "???";

Ê       printf("%-12s --  %s\n", $_, $ver);

}

exit;

# perl check.pl

DBD::Oracle  --  1.76

DBD::Pg      --  3.8.0

DBI          --  1.643

Ora2Pg       --  24.0

Perl         --  5.16.3
'ÇêëùÉ

export PERL5LIB=<your_install_dir> #export PERL5LIB=/usr/local/bin/

=== Oñ»'ÂA

áloracle&í01 RUP6

BEGIN DBMS_STATS.GATHER_SCHEMA_STATS('SH'); DBMS_STATS.GATHER_SCHEMA_STATS('SCOTT');
DBMS_STATS.GATHER_SCHEMA_STATS('HR'); DBMS_STATS.GATHER_DATABASE_STATS;
DBMS_STATS.GATHER_DICTIONARY_STATS; END;/

ÉÑOñz|Zèa

```bash

SYS@PROD1>set pagesize 200
SYS@PROD1>select distinct OBJECT_TYPE from  dba_objects where OWNER in

('SH','SCOTT','HR') ;

OBJECT_TYPE

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

INDEX PARTITION

TABLE PARTITION

SEQUENCE

PROCEDURE

LOB                                X

TRIGGER

DIMENSION                          X

MATERIALIZED VIEW

TABLE

INDEX
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VIEW
11 rows selected.

ora2pgÞGÄ°±

M­ora2pg.conf:

ÚÛíì5IOra2Pgüä&/etc/ora2pg/ora2pg.confM­hEI^_hE§KI`ãäÖTr/usr/local/bin
/ora2pg

cat /etc/ora2pg/ora2pg.conf.dist  | grep -v ^# |grep -v ^$ >ora2pg.conf

vi ora2pg.conf

# cat ora2pg.conf

ORACLE_HOME     /opt/oracle/product/19c/dbhome_1

ORACLE_DSN      dbi:Oracle:host=localhost;sid=ORCLCDB;port=1521

ORACLE_USER     system

ORACLE_PWD      oracle

SCHEMA          SH

EXPORT_SCHEMA  1         # ®V.Gp±PostgreSQL34óÊ

DISABLE_UNLOGGED  1       #no®NOLOGGINGûP'BUNLOGGED

SKIP  fkeys ukeys checks      #k1ºH íG êàÉTU
TYPE
TABLE,VIEW,GRANT,SEQUENCE,TABLESPACE,PROCEDURE,TRIGGER,FUNCTION,PACKAGE,PARTITION,TYPE

,MVIEW,QUERY,DBLINK,SYNONYM,DIRECTORY,TEST,TEST_VIEW

NLS_LANG    AMERICAN_AMERICA.UTF8
OUTPUT     sh.sql

1. ãO©ìÖT%ôÞß+ÞGIãaTYPE;Çé #$%+1^_`axHI
)ãüKhEU&R>R%H1ÇÇ\]¢XY©ìÞGxHÞß+1

2. :Æ³I`XY!"¼TYPE;ÇFîY.'¥ñ+ÞGÞß�Äû>ÿxHÞ
GIÇKOôíì5I` OLCOPY^INSERT*LëÞGÞß%ÿ\]1

3. öuÞGÞß O^ ÙóþÿQ6R IvorySQL
./0UIúÅäºëÑ+âGçÔ1GRANTITABLESPACEITRIGGERIFUN
CTIONIPROCEDUREITYPEIQUERY.PACKAGEÞGÞß¢#OôíìIìû
#^_`aPLSQLP8^OracleìùSQL1

4. ¤(TABLESPACEI`é ¢£gù¦§KhEÈ[I¤(SYNONYMI`XY
¢£¤(+Èa+.ñÐ¤Ù(|+PostgreSQL./0/01

5. deÞGÄ°±ìI%HÞß%HÞß+áâI³ZL¨()4'ËÌ1

\]`ÿ

/­Oracle./0DSNRI`XYÖTora2pgYä[¨#_aèr

#  ora2pg -t SHOW_VERSION -c ora2pg.conf
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Oracle Database 19c Enterprise Edition Release 19.0.0.0.0

áâùm´á

áS4OracleRPostgreSQL+áâ"=+ùmV -é1åwY£¤aáâùm+@3´áIOra2PgLâä
Èa./0¤(IÈa´..§)"=IYâ\#_úa%u¤(.PL / SQLP8éáÊOra2Pg¨G3ì1

Ora2PgÌaË-¥úñÐIóñÐâäOracle./0Yîùa?Oracle./0ØÙ+Ë-.éáÞG+Ë-
+hm_`1

# 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

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

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.
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SYNONYM 0       0       0       SYNONYMs will be exported as views. SYNONYMs do not
exists with PostgreSQL but a common workaround is to use views or set the PostgreSQL

search_path in your session to access object outside the current schema.

TABLE   11      0       1.1     1 external table(s) will be exported as standard
table. See EXTERNAL_TO_FDW configuration directive to export as file_fdw foreign
tables or use COPY in your code if you just want to load data from external files.
Total number of rows: 1063384. Top 10 of tables sorted by number of rows:. sales has
918843 rows. costs has 82112 rows. customers has 55500 rows.
supplementary_demographics has 4500 rows. times has 1826 rows. promotions has 503
rows. products has 72 rows. countries has 23 rows. channels has 5 rows.

sales_transactions_ext has 0 rows. Top 10 of largest tables:.

TABLE PARTITION 56      0       5.6     Partitions are exported using table
inheritance and check constraint. Hash and Key partitions are not supported by

PostgreSQL and will not be exported.  56 RANGE partitions..

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
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Ê   5 = difficult: stored functions and/or triggers with code rewriting

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

ÞGSHÄ±

#  ora2pg  -c ora2pg.conf

[========================>] 11/11 tables (100.0%) end of scanning.

[========================>] 12/12 tables (100.0%) end of table export.

[========================>] 1/1 views (100.0%) end of output.

[========================>] 0/0 sequences (100.0%) end of output.

[========================>] 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....

ÞGSH]ý./

M­ora2pg.conf +TYPE åCOPY ^ INSERT

# cp ora2pg.conf sh_data.conf

# vi sh_data.conf
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ORACLE_HOME     /opt/oracle/product/19c/dbhome_1

ORACLE_DSN      dbi:Oracle:host=localhost;sid=ORCLCDB;port=1521

ORACLE_USER     system

ORACLE_PWD      oracle

SCHEMA          SH

EXPORT_SCHEMA  1

DISABLE_UNLOGGED  1

SKIP  fkeys ukeys checks

TYPE           COPY

NLS_LANG    AMERICAN_AMERICA.UTF8

OUTPUT     sh_data.sql

ÞG./

# 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).
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[>                        ]     0/82112 rows (0.0%) Table COSTS_1996 (0 recs/sec)

[>                        ]       5/1063384 total rows (0.0%) - (0 sec., avg: 5

recs/sec).

ÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉ

[========================>] 4500/4500 rows (100.0%) Table SUPPLEMENTARY_DEMOGRAPHICS

(4500 recs/sec)

[=======================> ] 1061558/1063384 total rows (99.8%) - (45 sec., avg: 23590

recs/sec).

[========================>] 1826/1826 rows (100.0%) Table TIMES (1826 recs/sec)

[========================>] 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...

ä[ÞG+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
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-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

-rw-r--r-- 1 root root   343 Jul  2 21:21 DBLINK_sh.sql

-rw-r--r-- 1 root root 55281235 Jul  2 17:11 sh_data.sql

Y©h+Dá¥ûÞGHRISCOTT]ý./1

KIvorySQL78UIdorcl0

IdORCL ./0

# su - ivorysql

Last login: Tue Jul  2 20:04:30 CST 2019 on pts/3

$ createdb orcl

$ psql

psql (17.5)

Type "help" for help.

ivorysql=# \l

Ê                                            List of databases
Ê  Name    |  Owner   | Encoding  | Collate | Ctype | ICU Locale | Locale Provider |

Access privileges
-----------+----------+-----------+---------+-------+------------+-----------------+
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-----------------------

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)

ivorysql=#

éñSH,HR,SCOTT V.&

$ psql orcl

psql (17.5)

Type "help" for help.

orcl=#

orcl=# create user sh with password 'sh';

CREATE ROLE

áâ:ý

Þ9Ä°±

Ê(a½H®¯IKTABLE_sh.sql
PØÙw½H®¯+À©IüId¼}1äÿIdÄIKId½H®¯I>RIdÀ©1

Zì½H®¯À©IR>è¯Idr

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);
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CREATE INDEX fw_psc_s_mv_subcat_bix ON fweek_pscat_sales_mv (prod_subcategory);

CREATE INDEX fw_psc_s_mv_wd_bix ON fweek_pscat_sales_mv (week_ending_day);

CREATE TEXT SEARCH CONFIGURATION en (COPY = pg_catalog.english);
ALTER TEXT SEARCH CONFIGURATION en ALTER MAPPING FOR hword, hword_part, word WITH
unaccent, english_stem;

psql orcl  -f  tab.sql

ALTER TABLE PARTITION sh.sales OWNER TO sh;

COMMENT

COMMENT

COMMENT

COMMENT

COMMENT

COMMENT

COMMENT

ALTER TABLE

ALTER TABLE

ALTER TABLE
ÉÉÉÉÉÉÉÉÉÉÉÉ

°¤(éM

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;

Þ9½H®¯°±

½H®¯äº4?äÕMØ,ÈYÞ9MØ,Æ³OPº§¦]ý

$  psql orcl sh -f  MVIEW_sh.sql

SELECT 0

SELECT 0

CREATE INDEX

CREATE INDEX

CREATE INDEX
CREATE INDEX
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Þ9®¯

$  psql orcl  -f  VIEW_sh.sql

SET

SET

SET
CREATE VIEW

Þ9¥òÄ

$  psql orcl  -f  PARTITION_sh.sql

SET

SET

SET

CREATE TABLE

CREATE TABLE

CREATE TABLE

CREATE TABLE

CREATE TABLE

CREATE TABLE
ÉÉÉÉÉÉÉÉÉÉ

Þ9./

$  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
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COPY 1826
COMMIT

./ü´

70,A¹7JZÌÛ¤(¤¡r

SYS@PROD1>select count(*) from sh.products;

Ê COUNT(*)

----------

Ê       72

orcl=#  select count(*) from sh.products;

Êcount

-------

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
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orcl=# select count(*) from sh.customers ;

Êcount

-------

Ê55500
(1 row)

îùáâñÛ

\]ìIòHK@Ñ project_base.Ñ
init_project¼Ora2PgÄkëé Id%H@AñÛILUØÙLâIIM­hE.4Oracle./0ÞGÈa
¤(+£m1 îù!]M­hE1
1.Id£mexport_schema.shY¨GÖTÈaÞG12.Id£mimport_all.shY¨GÖTÈaÞ91Ýr

mkdir -p  /ora2pg/migration

# ora2pg --project_base /ora2pg/migration/ --init_project test_project

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/
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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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IvorySQLî#
.1. PostGIS

nç

IvorySQL¾î100%,-PostgreSQL,ãaIPostGISXY}³OMIvorySQL1

ÖG

è/2*78I]ýX4 PostGISÖG  =>KMOµ¨ß+DÐ¬TÖGPostGISÖG1

78ÖG

,PostGIS(òFî+ÖGDÐYªIIvorySQL(ò{Fîw78ÖGDÐI78ÖG78å CentOS Stream
9(x86_64)1

" :¢£78U¶ÖGw IvorySQL3.0àY¦lm

¥ ÖGâã

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

¥ ÖGSQLITE

$ 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

¥ ÖGPROJ

$ 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

¥ ÖG 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

¥ ÖG 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

¥ ÖG 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

¥ ÖG 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

¥ ÖG PostGIS

$ wget https://download.osgeo.org/postgis/source/postgis-3.4.0.tar.gz

$ tar -xvf postgis-3.4.0.tar.gz
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$ cd postgis-3.4.0

$ sh autogen.sh
$ ./configure  --with-geosconfig=/usr/local/geos-3.9.2/bin/geos-config --with
-projdir=/usr/local/proj-8.2.1 --with-gdalconfig=/usr/local/gdal-3.4.3/bin/gdal-config
--with-protobufdir=/usr/local/protobuf-c-1.4.1 --with

-pgconfig=/usr/local/ivorysql/ivorysql-4/bin/pg_config
$ make && make install

! ^GFPGXS_(, :è/78UIvorySQLÖGÈ[, uKÑ with-pgconfig+ä.Ü1

IdExtensionV¢ÛPostGISlm

psql `ÿR./0IÖT^5ÆÇr

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:äå PostGIS3.4JDhi

.2. pgvector

nç

¼S./0#îùÐRLÕO(GenAI)+?«!ùÌ¥1pgvectorâåPostgreSQL+6º,-I òO×êë
CÏ16000îé+¼S0SI-FîwáÍ+¼Sáâ.À©NOI\£PostgreSQLO×þÿ3HåCè+
¼S./01Ê(IvorySQL'(PostgreSQL)*IO\£¨ÌHw*pgvector,-éøÉù+O¼I4oå
]ýFîw{ÕÖ+./ûü.¥úK@1KOracle,-ñÐ5Ipgvector,-©hX]IOåOracle]ý
\]¼S./0FîwòÍ+EãI\LO×6`Ãáâ.êü./I@F{Cè+'Náâ1

¾üïr

IVFFLAT.HNSW#PGVector+òHÀ©Sá

IVFFLAT

IVFFLAT+Lâ¾ü#L4Ø+¼SòÞåòÝIVdÁ%H+WÀ©IL�HòÝCDRL¼S1O\£ä
ÕXYÉUK./+%HÄÉ¦I4o@F;<|À1!"m~�Ä.¡÷ä.Iivfflat
XYçi./É+<é.Á¢MI\ PostgreSQL
aO¼¤v¯./¬T;<+¡ç4ØM|À1!"åè+äÕIÙ]=XXYK.ûFHCî¼SU&R
*äÕ¼S>r+&A1¤(¨Å¡§ûüôÀàâÀùIivfflat #%H¡q3+óôDõ KdÁ ivfflat
À©ìIæäºôùÀ©UØÙxÑH list1�H list PÄ%H "UË"yOuUË!" k-means
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Sá0Soû1%í¢ùwÈaUËIivfflat
¢ü¢ù�H¼S>²r®HUËIVLLPQRÀ©U1säºäÕ¼S./ìIæXYôùºâäxÑ
HUËIOÊ ivfflat.probes ä.ôù1O¢# ANN
MO/Bñn+°_rÅy+UËcxI°_¢c%¢IÇO#Y«¬MOåPð+1

HNSW

HNSW (Hierarchical Navigating Small World)
#%ô'(¯+À©SáI¨ÊxÈ+&r¯!ùIãaÒå¥È+ NSW
Dá1¨üå%C¯T,)dùxÈÞD¯IV¦c¦È+¯cEFI°¥«+ùúcùyc5È+¯cG
èI°¥«+ùúcr1HNSW
Sá#%ôw×+ä«ìì«+SáI¨+|ÀðS.|À<ép¡qCIÇ#¨+Ë§2ú{¡qÍIã
å òäºLÈa+¼Sp§)KË§U1-äºîï%H¯+°±I{©häº§)1

ÖG

! 78U¶wÖGwIvorySQL4.5àY¦lmIÖGÈ[å/usr/local/ivorysql/ivorysql-4

78ÖG

¥ /­PG_CONFIG78àS

export PG_CONFIG=/usr/local/ivorysql/ivorysql-4/bin/pg_config

¥ ²Zpg_vector78

git clone --branch v0.6.2 https://github.com/pgvector/pgvector.git

¥ ÖG pgvector

cd pgvector

sudo --preserve-env=PG_CONFIG make
sudo --preserve-env=PG_CONFIG make install

¥ Idpgvector,-

[ivorysql@localhost ivorysql-4]$ psql

psql (17.5)

Type "help" for help.

ivorysql=# create extension vector;
CREATE EXTENSION

çaIpgvector,-ÖG¶}ù1 {x]ÝI:äe pgvectorhi

Oracle,-M

KIvorySQL Oracle,-ñÐ5Ipgvector,-©hXY­¢\T
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! de]ý\]15217ñ¬T\]I psql -p 1521

./Þß

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

5Ñ6

ivorysql=# declare

i vector(3) := '[1,2,3]';

begin

raise notice '%', i;

end;

ivorysql-# /

NOTICE:  [1,2,3]
DO

§)"=õPROCEDUREú

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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´.õFUNCTIONú

ivorysql=# CREATE OR REPLACE FUNCTION AddVector(a vector(3), b vector(3))

RETURN vector(3)

IS

BEGIN

RETURN a + b;

END;

/

CREATE FUNCTION

ivorysql=# SELECT AddVector('[1,2,3]','[4,5,6]') FROM DUAL;

Êaddvector

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

Ê[5,7,9]
(1 row)
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IvorySQLí±/0
äÕûü

..1. 4parser

4parser.íòº¥åòÌ¥IØóSQL7.UN$7ç=¡§1

SQL7`á¡á¥ú

'mbá#|Ü%Ã,-Oracle½ü+¡á.`áIK2TOracle,-+íì5IHOracle½ü+¡á¥ú
Iîù4Ù+¡áI1

ÌûDár
Ksrc/backend/5>I|d%Horacle_parserAõILsrc/backend/parser/5+scan.l.gram.yvïRóA
õ5IKÑùora_gram.y.ora_scan.lIPQ
Oracle½ü+¡á.aá¥úP8I©ìvïkeywords.cRóAõ5I]û§ç¨ß+?«ê1óoracle_pa
rserAõçÑù%HG#0
libparser_oracle.so1s2TOracle,-+ìúIM­hEivorysql.confiÂ9Rpostgresql.confhE+EÖ
1M­hEivorysql.confU+shared_preload_librariesä.UPQÒliboracle_parserÓIOhs./0TG
ìO×¨G69liboracle_parserG#01

|Üora_raw_parser ´.;÷Islibparser_oracle.soG#0iQ6ìIóG#0U+ _PG_init() ´.L
oracle_raw_parser() ´.+Ã$JÜ° ora_raw_parserI_PG_fini())K,-ñÐmìì±ÿ6­
ora_raw_parser åä1

�%HR7¬=m]BackendInitialize()´.I!"R7¬=È`ÿ+7ñ'û/­
portçconnmode1^_7ñ#Oracle,-7ñI)/­connmodeåÕoÕI_)/­åÕpÕ1

O¦RPostgresMain()m]InitIvorysql()I^_portçconnmode#ÕoÕI)m]´.
SetConfigOption("ivorysql.compatible_mode", "oracle", PGC_USERSET, PGC_S_OVERRIDE);
Ê(OHä./­w assign_hookIãas SetConfigOption() ´.PÖTassign_hook()ìI4s(m]
assign_compatible_mode()I4o/­ sql_raw_parser = ora_raw_parser;

K¤SQL¡Å¬T¥úìI´.pg_parse_query()çraw_parser() !"´.;÷ sql_raw_parser m]standard
parser() ^+ ora_raw_parser()1

5>+¯QlwSQL¡Å¥úì*î+äí1

216


