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Id~¢OlvorySQL yum7M-hE/etc/yum.repos.d/ivorysgl.repo

vim /etc/yum.repos.d/ivorysgl.repo
[ivorysql4]
name=IvorySQL Server 4 $releasever - $basearch

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

enabled=1
gpgcheck=0

£8QGRIOGIvorySQL4

$ sudo dnf install -y lvorySQL-4.5

E v3%¢ AA2346®A ¢ AN/opt/IvorySQL-4.5/AASZIvorySQL-version(!:lvorySQL-
4 5)A/ECE
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OTY5/ZCaivorysqllyIMr
$ sudo chown -R ivorysgl:ivorysqgl /opt/lvorySQL-4.5

¥ M-78aS

LY5M-29~/.bash_profilehEV\]source ECOhE\78aSier

PATH=/opt/lvorySQL-4.5/bin:$PATH
export PATH

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

$ source ~/.bash_profile
¥ ./063H

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

E EE-DE3VIii346Z341D_a¢E3 " VNO20 Vinitdb --helpOOOx_
¥ TG./OUN
$ pg_ctl -D /opt/lvorySQL-4.5/data -I ivory.log start

LU-D&.]0;u./0+./ABIN_ [v4-5-3:::M-78aS] M-wPGDATAI)6a.XYVW1-
18.]0;upXAd1{xa.\|Dal:\]pg_ctl --help/ECYZ1

a[¢0./0TGUNr

$ ps -ef | grep postgres
ivorysgl 3214 1 020:357 00:00:00 /opt/lvorySQL-4.5/bin/postgres -D

/opt/lvorySQL-4.5/data

ivorysgl 3215 3214 020:35 7 00:00:00 postgres: checkpointer

ivorysgl 3216 3214 020:357 00:00:00 postgres: background writer
ivorysql 3218 3214 020:357? 00:00:00 postgres: walwriter

ivorysql 3219 3214 020:357? 00:00:00 postgres: autovacuum launcher

ivorysgl 3220 3214 020:357? 00:00:00 postgres: logical replication launcher
ivorysgl 3238 1551 0 20:35 pts/0  00:00:00 grep --color=auto postgres

dockerDB\T
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$ docker pull ivorysql/ivorysql:4.5-ubi8
¥ \TlvorySQL

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

¥ a[lvorySQL-$\T#_UN

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

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

10y
psql’y./Or
$ psql -d <database>

psql (17.5)
Type "help" for help.

ivorysql=#

E EE-

dE3VIiil@fus+z346UU0_IvorySQLUY Vivorysql3462bR aaZlvory
SQLA4a VaeV.aUs3postgres3462eseAceéiiivorysql346_RUaaZlvorySQ
LeeBV.éfijivorysql34621J23U3

E 4¢E3'VNO20 Vpsql --helpOOOx_
| DockenTlvorySQLila°PQa?a.1" psql -d ivorysql -U ivorysgl -h 127.0.0.1 -p
. 5434
FKXY23\]lvorySQLbc¢#0Odaec
A°YE{xOGDDI:54e OG;<
2. pfgi
0i./RG
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celllvorySQLUUKE ps™_"+ACzIOhHOUN$-=XYi%j1%HkIhY

$ 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

8'ps +m]DPn ©+¢eoalC#kl+aipg xLOHYAQN (%H>r+ Linux
guil KOP+0%H-=#0UN$-=1a"kl+L£Ca#s iTGI\[+tuly5Q
+VH-=#E0-="GTG+ReéLa+-=5" aw/-gud TGUOXE$IOUOXE
$0-=L (IGFy©hO"Gzi*GO-={XYi[]Jul}~+ %H-=p#%H0i%HA
Y7 y+UN$-=1 HO8-=piA +A£CTKI/-4062D

postgres: user database host activity

KOAY7 y+i/EqUIy0./0YadAy7u0@ @£E AICHRG;I$UIKAIRG

XY# C-"8EUN%HAY7£C00 Ni(EiC 8K%H BEGIN 6PUNAY70M+%HAEC
PRNIYASELECT 1-al* UN$-=-KuN%HL i0O&éa+Ul

“ONU (iaQRIcAAULK!>+YAUICEXY>ar-= 15606 -KuN-= 15610

JULANVWAEa8c%uU6-= 15610
éu#ee+1240aleRGUOLK{v +iiUIXO& a[pg_locksgu® duieé

will

A M-wcluster_namel)Ei+Né {LUkIK ps +AGUr

$ psql -c 'SHOW cluster_name'
Ecluster_name

Eserverl
(2 row)

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

10



background writer

N eefw?éwupdate_process_titleltdRG;ISL Gi{|l-=1z0K]|-=iTG+il
1-%061 Kéuce|OhbXYa HACIVX6+2UICKL celu kkl

Fl

Solarisa®it+0ilaeéd\] /usr/ucb/ps o # /bin/ps™1

e-éa\JoH wiXlo #%H1ifleen postgres £C+>06m]é (%H{UN
$-=Fi+¢+ ps £#kl1" _aeOan¥eel+Ho+I HUN$-=+ps AGL#Y4
3+ postgres’ ACT1 command linel

UOXES$

IvorySQL+ UOXE$ #%HEExXE. _"UN$RGAa+Agul
A;IOHXES$XYnA A©+Ay0.10. XYTIB6.HATG-TL™-§8" HAU+©
T.0 HA+z0.¥(0GA+AAL {UOm]yuc . +0.YaK 6m]Ua+Oi«
1

IvorySQL{éé_"a?gu-K--d+
G#AalY"s;-KILeUN$-=OT+AECYaguUSK®uLe y1
OHNO# A(XE$-=8K+1

UOXEM-

FA00xE°a00TUQW%u+2IguXYiM-AxEN xEAA1OEM-A.1II'E
IfK postgresqgl.conf U/-1

a.track_activities*3gis;ib3UN$-=OT+/AEC1
a.track_countsii# xE?(A.A©Ay+00Aal
a.track_functionsT]a]lyug  \][+§"1
a.track_io_timingT]a6626.+g11

IfOu&.i/-K"postgresgl.conf UIOh"EGU](EaUN$-=IC#XYKEHIOU\
|SETAECEé2/?6"Edawe pl]lyeéiST-8E+RGIAad, lyi*3\| SET
0Kaoua.al

UOXE$!"ihELXER+Aa%»°LElvorySQL-=10uhEi§)KNéEstats_temp_di
rectorya.;u+A8UIUU# pg_stat_tmp 1AwER{3+MOI stats_temp_directory XYi
Y4%H'( RAM +hEguiiai 1/0
a+1sUNS$iI-%A?6i11%000./+¢ AAAI§)K pg_stat’ AAGUIOhKUNS6T
RU0AAOI£E1SKUNSTGIOTAVIBY AE?60UNSAAYai«¥AvVIRUI

Eaw00.$ii6-1

A[U0AA

A1U Gw%u/uc® XY]ikiguts;E#1 A2 U Gwi%u® XY
KIUOXE+°_1ee{XY\]CEUO0".0dA Uc+® 1

K\JUOAAgIXER+./ilaeé wOOUAAVE#@i{|+1 H A+UN$-=3K
-9C-£4#; EVuxE$%»|+000.yda-K-T+a0"aNV EIKIG0+0.10
hIXE$mi{>x ‘PGSTAT_STAT_INTERVAL'TI6DV&
500msl,EKGNUNS$+IGUK"1*»%

0|+ 1aakl+Aa©#OR(@ORG1CHE track_activities xE+s;a0Aa0#>|
+1



U%H6¥#s%HUN$-=i°+klbcOut0Aail OyZEXES-=>r*G+_V
WyOAEal0® .  \JOH:alpR +s;aN+°O14a4 zer+s;aNIu0.
ILU%pkIx#Aa14@Alsbc?(EaiO+s;40+AaK%HANUG%0I:+il
Oh+AAaLIXE1VWK~HaNq«LkI4©+Aa10#%06IMoEDUIAE *3aeK6
U0AA!OTxHAOVW?f°_o UEtu.éiiKee Ui+ii5Ka1C#" aeUl]
HaOp[R|°_I°¢£KbcaN6!2btuaO1 M +laeXYm] pg_stat_clear_snapshot
*OIL»Ys;AN+00;46"_ali15%0atu0MAA+\|LP»YZ%H|+;81

%HAaN{XYK® "pg_stat_xact_all_tables'6 _ pg_stat_xact_sys_tables 6'pg_stat_xact_user_tables
"."pg_stat_xact_user_functions’U[R™B+00Aad-Oai’»°xE$010u.eV »
I>Ec+thTGl4a EK&Nq«é+if{|1

A 1UKI+G#U0® U+%uAa#aOedi+1

HyaO[R?(EE R+UO+EaAada(eE#uS+aa+uoul
K?2(LeuO+TURx Laal

CH#l:E21%HUO+EK. +9%68aAMIYAUO]Y. /OlaEa]yp#X8+1
0.]y.E-aa’pg_read_all_stats’+USXY[REaiO+EaAal

A1.GHUO®
® NO &c
pg_stat_activity HUN$-=%TIkI*tH-=+s;3G4
2+AalIY E#.5;801
pg_stat_replication %H WAL
*»==%Tlkla?R6*»=="y+RHU
NS$+vi+u0Aal
pg_stat_wal_receiver aa%TIKIO" WAL .
Yx$E YUNS$+a?0yx$+u0Aal
pg_stat_subscription HBAacN%TIkla?0Ba+La++Aa
1
pg_stat_ssl Hyo6f, +"+Viu%TIKIKOH'y
\]+SSL+Aal
pg_stat gssapi Hyof,.vita%TIkI?(GSSAPIU
".Qé+Aal
pg_stat progress_analyze H\T"ANALYZE +R7(@6"GzULa+~
=)+Tlkls;—é1
pg_stat_progress_create_index HRE\T'CREATE
INDEX' M REINDEX +R7pa%TIkls;+
-él
pg_stat_progress_vacuum H\TO VACUUM +R78@6autovacuumL
a+-=0%TIkls;+-€1
pg_stat progress_cluster H\TO CLUSTER *'VACUUM
FULL +R7%TIkls;-€é1
pg_stat progress_basebackup %HWAL*»+-=+Tkl%H'éHUIKI
s;m€él
A2 IXEU0AA+®
® NO &c
pg_stat_archiver aa%TIkla? WAL
éin=RG+u0Aal
pg_stat_bgwriter Fa%TIkla?R&2-=+RG+U0Aa1
pg_stat_database H./0%TIKI./0->+0U0AA1

12



pg_stat database conflicts

pg_stat all _tables

pg_stat _sys tables
pg_stat user_tables
pg_stat xact_all_tables
pg_stat_xact_sys_tables

pg_stat xact_user_tables

pg_stat all_indexes

pg_stat sys indexes

pg_stat user_indexes

pg_statio_all_tables

pg_statio_sys_tables
pg_statio_user_tables

pg_statio_all_indexes

pg_statio_sys_indexes

pg_statio_user_indexes

pg_statio_all_sequences

H./0%T1kl./0-°+U0AA
OuAa+E-#2(E(*RHUNS$+AV"=
*16e0iZi+a01l
s;./0U HA%TIkla?Ay;uA+u
OAal
.pg_stat_all_tables %hICakiguAl
.pg_stat_all_tables %hICakllyA1l

. pg_stat_all_tables 41C0.GaaKs;
aNE*I](18.11T.S+ Yazi.
¥0GaKa® U GF1

.pg_stat_xact_all_tables %hICakIguA
1

.pg_stat_xact_all_tables %hICakllyA
1

s;.J0U+ HAO%TIKIrAOIDAA®
OID6ADNOANOAGND
\|WOAO©+ACiz0.6ACiadi+AO
00.6\|0A©+a
eACia6Z+RA(livetable)U./T.1
s;.J0U+ HA©%TIKI*Ay;uA©
a?+u0Aal

.pg_stat_all_indexes %hICaklguA!+
AO1

.pg_stat_all_indexes %hICakl]yAl+
AO1

s;./J0U HA%T(@OTOASTA)IKIFA
OID6ADNOAND
46AU6GZ+!B60©.6AGOAUDL.00A
'EaA©+!B66Z©.0
O0A!EaA©+i100A£UO.0KOA+ODT
OASTA("_§K)'+'B66Z©.6
KOA+60TOASTA(N _8§K)!+ii60AEUO
OTOASTA+AC+!B66
Z©.06TOASTA+A©+A60/AEUO.1
s;./0U+ HA%TIkla?K;uA!

/O +00Aa1

.pg_statio_all_tables %hICaklguAl
.pg_statio_all_tables %hICakl]yAl

s;./0U HA©%TIKIFAOIDAAGOID
onbNo
ANBOAONBOAO+!B6OZO.00AC+
AGOAEUG.1

s;./0U+ HA©%TIKI*;uAC!+

I/O a?+0u0Aal

.'pg_statio_all_indexes %hICakiguA|
+AC1

."pg_statio_all_indexes %hICakIlyA|
+AC1

s;.J0U HX o(%TIkIrX OID6
ADNOX NO6X +'B6Z©.6X +iio
0/EUO.1

;. J0U+ HX %TIk*0X I+
/0 a?+00Aa1
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pg_statio_sys_sequences . pg_statio_all_sequences %hlCakiguX
0A;OalcguX 13a0OH® ©#aa

al
pg_statio_user_sequences . pg_statio_all_sequences %hICakllyX
1
pg_stat_user_functions a(Ea§'NOI".+OIDIAPINOIL.S

I0©i«l."C+i«1 Ci«#

K".miE3[+1«SICi«@6

‘m]".Eq[+i«1li«UYIi&aes1
%HiI§ + . %TIK*OTS .a?+

U0Aal

pg_stat_xact_user_functions . pg_stat_user_functions’4@IC#800Ks
;aNg«+m]

pg_stat_slru HSLRU%T, klaa+00Aal

+o0 HAO+U0Aar(ga®HAG-\Ya'E+&_ida]l

‘pg_statio_'g _.®_c‘)°](raéﬁc’)<‘)+§_1s~@0:BbZ.l‘JlA(ﬁé(‘)/EUiIOHﬁéon
¥|1¥0:+0€a-TE?m]1C#I0uu0AaVOa°GEa+airE(lvorySQLOUB
I/0 +DBblI KIvorySQLﬁéc‘JU+./0L]A0U,KE3‘-_|- I/O
ASUIVWaaXYiyooZo a°%2B0Z1CEdeU/wolvorySQL 1/0
Ta{xai+]yLIvorySQLUOXE$.4aguuU*3apEaa0 1/0 +LI%y\]1
pg_stat_activity

‘pg_stat_activity'® HUN$-=La%TIkI*6-=s;R3G4?+Aal

A3. pg_stat_activity ®

PR &c
datid oid OHR7'yR+./0+0OID
datname name OHR7yR+./0+NO
pid integer OHR7+-=1D
leader_pid integer VTI"+==IDI" 6-=

#vTalLa+1” 6-=#
%HVTI+!" 4*VTa

ON&NULL'1
usesysid oid #OROHR7+]y+ OID
usename name #OROHR7+]y+ OID
application_name text "YROHR7+UJ+NO
client_addr inet "WVROHR7+Ay7+ IP

A$1" OHé%&al Al
Ay7T""UNS@$|+%H
Unix

Ay Y +O#%HE]-=
NGzl

client_hostname text Ty+Ay7+0@NIE
client_addr +a¥a DNS
a& "1 OHé%lLan IP
"YE&lVWAaalog_hostnam
eiTlIEUEAL
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client_port

backend_start

xact_start

query_start

state_change

wait_event_type

wait_event

State

backend_xid

backend_xmin

query

integer

timestamp with time zone

timestamp with time zone

timestamp with time zone

timestamp with time zone

text

text

text

xid

xid

text

AyT7](*aR7IA+TCP7
1A \JUnixAyena

1‘1"_\(’)é%é’1él"AIO#
%HEIUNS$-=1
OH-=iTG+i«1oAy7
R70jI0¢#AY7 yRU
N$+i«l
OH:':+S;éNiTG+i«
I"_OalRGaN)aal

N 5;80#+0%HAaNI
0% u( query_start 1
s;RGADI23+i«IM
state # B
active 1)a]%H&a023+i
«

state |%0iKa+i«
R7UN+4AEPRIM a+0;
)NULL1
"_R7s;-KuNIuNa
ENOI_)aNuLL1
OHR7+s;©0£#1X0O+
Uér active :

R7-KOT%Had1 idle :

R7-KUN%H|+Ay7/£EC

1 idle in transaction
R7K%HANUIC#s;0a
-KOT%Ha01 idle in
transaction (aborted)

OHE#* idle in transaction

401, WKOANU+%H; A
P»w%H()1 fastpath
function call : R7-KOT%H
fast-path ".1 disabled :

A KOHR7Utrack_activities
i[)_OHE#1

OHR7+*E&N%jélIn

8K1

S;R7+ xmin -°1
OHR7>raO+hmi1”
state a

active IOHé&%kls;-KO
T+ao01

KEaL&£#51kl!%H
iOT+a01U0ii51a0
hmui+ac1024He&ilOH
UXY!"a.track_activity _que
ry_size{K1
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backend_type text s;R7+PR1X0O+PRA
autovacuum launcher, autovacuum
worker, logical replication
launcher, logical replication
worker, parallel worker
background writer , client
backend checkpointer , startup ,
walreceiver , walsender and

walwriter .
,aY3E,-/£.+ReWork
erXOaa?+pbR31
wait_event‘é‘state‘TH'l'BZ_!-GrAﬁOé‘ac}ive‘OpZOI6H~+I6§HfariﬁEUZ‘wa
iting 1~ _£## active' VW wait_event aEal3/O%HAO-KIOTIC# ieéKgu
uoal
A4.0N&EPR
uN&EPR &C
Activity UN$-=4C1aiaEPRAIKLOGHIO7U
UNBG+-=1 3
“wait_event LjOio+uN¥1
BufferPin UN$-=-KuNz./fio+ 1Ayl
"_U%H—|:éa%Hé2+2~1I(')21>R%
044?70600Z./1)AGOUUNXO#3
I|+1
Client UN$-=-KONyR]yU]=X+Ayé!
+RG1 o
éaIUN$/EO*T%u_A(L[§I—-:+é|'
1 wait_event'LjOio+uN¥1
Extension UN$-=-KUN,-fi6u¢+0H4EL
(o] UN$-=-KuN%HI/O&a}u1 wait_event
Ljgiu+uN¥1
IPC UN$—-2—KUN*U%HUI§I$—1:—uT&'1
‘wait_event Ljaiu+uN¥1
Lock UN$-=-KuN%H6S,016S,UO
aUéus$UMNaeUI0CETAUSQLX8a(
1

Aol"E{J(¢C£6UEIZa+'51YA?
g,-1'wait_event' LjouN+U+PR1
LWLock UN$-=-KuN%H6S, U1ix.0h+U
£i7E8U+IN./°£1
‘wait_event'L@Uj6S,U]8+NO1
(auUaiu+NOyL&eU#%!U+%I¥
HUlabP@+A+1)

Timeout UN$-=-KuNdi"g1 wait_event'Lja
TU+UN¥1

A5, Activity' PR+UNAE

Activity ON&E a&¢

ArchiverMain Kéi-=+007UuN1
AutoVacuumMain K'GzuTG"=+007UuN1
BgWriterHibernate KReé2-=UuNI9:£#1
BgWriterMain KRe&2-=007UuN1
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CheckpointerMain
LogicalApplyMain
LogicalLauncherMain
PgStatMain
RecoveryWalStream
SyslLoggerMain
WalReceiverMain
WalSenderMain
WalWriterMain

A6. BufferPin"PR+UNAE

BufferPin UN&E
BufferPin

A7.Client bR+uNAE

Client ON&E

ClientRead

ClientWrite
GSSOpenServer
LibPQWalReceiverConnect
LibPQWalReceiverReceive
SSLOpenServer
WalReceiverWaitStart
WalSenderWaitForWAL
WalSenderWriteData

A8. Extension PR+UNAE

Extension UNAE

Extension
A9." 10 PR+UNAE

10 uN&E

BufFileRead
BufFileWrite
ControlFileRead
ControlFileSync
ControlFileSyncUpdate
ControlFileWrite
ControlFileWriteUpdate
CopyFileRead
CopyFileWrite

K;l;+-=+007UuN1
KOOviU]-=+0607U0N1
KOOVITG$-=+007UuN1
KUOXE$-=+007UuN1
SAvg«IKTG-=0070NWALRI1
Ksyslogger-=+007UuN1
KWALyx$-=+007UtN1
KWAL*»+-=+007UuN1
KWAL29-=+007UuN1

a&ec
UNYERGO!+ 101

&g

uN4Ay76Z./1

uN29./RAY71
KJAGSSAPIiOION4AY762Z./1
KWALyx$UN*0=UN$dA y1
KWALyx$UUN4U=UN$yx./1
K<]'yioNSSL1
UNTG-=*»](Svi+63./1
KWAL*»$-=UuNWALi=|1

KWAL*»$-=UGUWALyx$+iviluN
bcRG1

®¢
K,-UuN1

a&ec

uN4fAohEU6Z1
UNBAGhE+291

uN6Z pg_control'hE1
uN'pg_control'hERI&AS)1
uN{|'pg_control'hEYIREAS)1
uN29'pg_control'hE1

uN29{| pg_control'hE1
KhEviaaq«uN6Z1
KhEAA&aq«uN291
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DSMFillZeroWrite
DataFileExtend
DataFileFlush
DataFilelmmediateSync
DataFilePrefetch
DataFileRead

DataFileSync
DataFileTruncate
DataFileWrite
LockFileAddToDataDirRead
LockFileAddToDataDirSync

LockFileAddToDataDirWrite
LockFileCreateRead
LockFileCreateSync
LockFileCreateWrite
LockFileReCheckDataDirRead

LogicalRewriteCheckpointSync

LogicalRewriteMappingSync
LogicalRewriteMappingWrite
LogicalRewriteSync
LogicalRewriteTruncate
LogicalRewriteWrite
RelationMapRead
RelationMapSync
RelationMapWrite
ReorderBufferRead
ReorderBufferWrite
ReorderLogicalMappingRead
ReplicationSlotRead

ReplicationSlotRestoreSync

ReplicationSlotSync
ReplicationSlotWrite
SLRUFIlushSync

SLRURead
SLRUSync
SLRUWrite
SnapbuildRead
SnapbuildSync
SnapbuildWrite

18

uN]>?@G#17E§HU(backing)hE1l

uN?g./hEi,-1
uN?g./nEIREAS)1
uN?g./hEREA8)+AEOA1
uN?g./hE+BAZEZ1
UNe?g./hE+6Z1
uNe?g./hE+{KIR&AS)1
uN?g./hEi+al
UNe?g./hE+291
KY4./AGUhEUPQ%TiuN®Z1
UN./RI€A8)ICIY4./AGUhEPQ
%T1
KY4./ABUhEUPQ%TIiuN244a1
Id./A6UhEiuN6Z1
KId./AGUhEION./RIEAS)1
Kid./ABUNhEIuN24a1
K6)aa./A8UhEq«aNGZ1
uUNOO62CDRKAA¥RIEAS)1
KO062q«uNCD./RI&AS)
KO062q«uNCD./+291
uUNOO62CDRIEA8)1
UNKOO62q«+aCD./1
uNOO62CD+291
UN?gCDhE+6Z1
UN?gCDhERI&AS)1
UNe?gCDhE+291
K6|WXfidoéiiq«uNsZ1
K6|WXndoéiig«uN24al
K6|WXndoéiiq«uNozOOCD1
UN4VIESTThESZ1
UNVIEThERIEAS)ICILLAVR
ESU1

uNVIETThERI&AS)1
UNBVIETThE+291
Kaa¥"./0?6q«0uNSLRU./RIEA
8§)1

uUN6ZSLRU=>1
K2=>RUNSLRU./Ri€A8)1
uUNSLRU=>+291

uN6ZX H+FGAS:a1

UNX HFGAG;8RIeA8)1
UNITFGAB;&+291



TimelineHistoryFileSync

TimelineHistoryFileWrite
TimelineHistoryRead
TimelineHistorySync
TimelineHistoryWrite
TwophaseFileRead
TwophaseFileSync
TwophaseFileWrite
WALBootstrapSync
WALBootstrapWrite
WALCopyRead

WALCopySync

WALCopyWrite

WALInitSync

WALInitWrite

WALRead
WALSenderTimelineHistoryRead

WALSync
WALSyncMethodAssign

WALWrite
A10.IPC PR+UNAE

IPCUNA&E
BackupWaitWalArchive
BgWorkerShutdown
BgWorkerStartup
BtreePage
CheckpointDone
CheckpointStart
ExecuteGather
HashBatchAllocate
HashBatchElect
HashBatchLoad
HashBuildAllocate
HashBuildElect
HashBuildHashInner
HashBuildHashOuter

UNI"SViyx+i«UFGhERIEAS)

1

UNI"SViyx+i«GFGhE+291
UN6Zi«UFGhE1
uN|ld+i«GFGhERTEAS)1
uN29|ld+i«UFGhE1
UNOZOH%E#NE L
UNOH%E#NERIEAS)1
UNBOH%EH#NE+291
Kob"=UuNWALIREAS)1
KOP"=UuNWAL=>+291
I"vi%HaWAL%0Id%H|+WAL %0
N6z1
aN!"vieHTaWAL%REAS)01d%H
|+WAL%1

I"Vi%HaWAL%01d%H|+WAL%il
N291

UN%H|63H+WALhEREAS)1
K63H%H|+WALhEiuN291
UNWALhE+6Z1

Kwalsenderi«UA£Cq«uN4i«iFGhE
6Z1

uNWALhERIEAS)1
UN./RIEA8)II¥M%H|+WALOA
D&l

UN29WALhE1

a&ec

UNHUE&+WALhEUNSi1
UNReLa+?61

UNReELa+TG1
-UNr£VTB-liseE4+="a£X]1
uNaay¥ul

uNa&a¥231

KOT Gather® 0Ji¥iIlONA-=+RG1
UN%HKO+VTLUA*+¥MLUAL
UNKM%HVTLUA*+0¥MLUA1
UNLEVTLU&*+}ILUA+Q61
UN%HKO+VTLUA*+¥ME3LUAL
UNKM%HVTLUA*+0¥M63LUAL
UNLEVTLU&*+}UEI?g+N 1

UNLéParaIJeI
LU&*+}umd]2g+¥01
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HashGrowBatchesAllocate

HashGrowBatchesDecide

HashGrowBatchesElect

HashGrowBatchesFinish

HashGrowBatchesRepartition

HashGrowBucketsAllocate

HashGrowBucketsElect

HashGrowBucketsReinsert

LogicalSyncData

LogicalSyncStateChange
MessageQueuelnternal
MessageQueuePutMessage
MessageQueueReceive
MessageQueueSend
ParallelBitmapScan
ParallelCreatelndexScan
ParallelFinish
ProcArrayGroupUpdate
ProcSignalBarrier

Promote
RecoveryConflictSnapshot
RecoveryConflictTablespace
RecoveryPause
ReplicationOriginDrop
ReplicationSlotDrop
SafeSnapshot

SyncRep
XactGroupUpdate
Al1. Lock PR+UNAE

Lock uN&E
advisory
extend

frozenid

object

page

20

UNKO+VTLUA*+¥M{xO0ii1

UNKM%HVTLU&*+060°0+000U
Ill

uNKM%HParallel
LU&*+0¥M{xO0u1

UN%HKU+VTLU&*+60°0+0SU"
1

UN%HKU+VTLU&*+60°0+000U
Ill

UNKO+VTLUA*+}u{xbucket+¥M1

UNKM%HVTLU&*+0¥M{x+buckets
1

uNLéParallel
LU&a*+}uLP!-9R|bucketsU1l

UNOOVIU=UN$*»](63ACA+./
1

UNOOVIU=UNS${KE#1
uNU%H-=EQRI7iaQ 1
uNLOeia29i7iaQ 1
uN417i1aQ yxéil
uNLé*»R171aQ 1
UNVTO Teeid3H1

UNVT CREATE INDEX La+}uRizel
uNVTLARS}I0S1
uN!pPKVTaa°Tiz,ANID1
uNU¢ AEiEaR70G1
uNH]guF®1
uNvacuumzii+Avoéseol
UNAvVOESEV,Ad«l
OUNAvr+-T1
UNVI7A8ERGE#IYEXYV, 1
UNVIEARERGEH#IYEXYV, 1
UNYZ'READ ONLY
DEFERRABLE &N+ag;&1
KO©AViq«uNu=UN$+¢U1
ON¥I"KVTAA Ti{|ANE#L

a&ec
UNY£%Hde]yU1
uN,-%H?g1

UN®, pg_databasedatfrozenxid
.datminmxid.

uUNYZE?g./0a(+01
uNYZ%H?g=>'+U1

pg_database



relation
spectoken
transactionid
tuple
userlock

virtualxid
Al12."LWLock pR+uNAaE

LWLockiN&E
AddinShmeminit
AutoFile
Autovacuum
AutovacuumSchedule
BackgroundWorker
BtreeVacuum
BufferContent
BufferlO
BufferMapping
Checkpoint
CheckpointerComm
CommitTs
CommitTsBuffer
CommitTsSLRU

ControlFile

DynamicSharedMemoryControl
LockFastPath
LockManager
LogicalRepWorker
MultiXactGen
MultiXactMemberBuffer
MultiXactMemberSLRU
MultiXactOffsetBuffer
MultiXactOffsetSLRU
MultiXactTruncation
NotifyBuffer
NotifyQueue
NotifyQueueTail
NotifySLRU

OidGen
OldSnapshotTimeMap
ParallelAppend

UNY£%H?g+01
uNYZ>\+-9U1
uNaN}u1
uNYzP!+U1
uNYZ]yU1
uNYZWXaNIDU1L

&g

UNeuI7E8U+,-a«¥M1

uN{| postgresgl.auto.conf hE1l
OUNOZM| GzULa++s;£#1
UNCEKME Gzi+AuA&eziil
uNOZA{|ReLa+E#L
uN6ZA{|b-I1A©+zi4?Aal
UNAyESU+./=1

uN./=!+1/01
UNL./6*A0YU+R607f1
uUN23%Haa¥1

uNeéufsync:+1
uN6ZA{|aNF&i«Z+>R%HUEL
KF&i«ZSLRUMGO!UNI/O1
UNAyF&i«ZSLRUf§1

uN&ZM| pg_control hEAld%H|+W
ALhE1

UNOZN{|GHITE§¥MAAL
UNBZA{|~=+;<E[UAaL
uN6Z|?(OheavyweightOU1
uN6ZA|OOviLa$+E#1
UNGZM[17+multixactE#1
KmultixactuSSLRUfAGO!UNI/O1
uNAymultixactuSSLRUfR§1
Kmultixact \& SLRUA60'uNI/O1
uNAymultixact \a SLRUAS1
uNdZA+amultixactAal
K'NOTIFY" ia SLRURAGo!UNI/O1
uN6ZA{|'NOTIFY ial
UN'NOTIFY ia8)!+{|@i1
uNAY'NOTIFY iaSLRUfS1
UN¥M%H|+0ID1
UNGZA{|J+;&TAaL
KVTEQO0JOTq«uNKM5%HA0J1
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ParallelHashJoin
ParallelQueryDSA
PerSessionDSA
PerSessionRecordType

PerSessionRecordTypmod

PerXactPredicateList

PredicateLockManager

ProcArray

RelationMapping

RelCachelnit

ReplicationOrigin
ReplicationOriginState
ReplicationSlotAllocation
ReplicationSlotControl
ReplicationSlotlO
SerialBuffer
SerializableFinishedList
SerializablePredicateList
SerializableXactHash
SerialSLRU
SharedTidBitmap
SharedTupleStore
Shmemindex
SinvalRead

SlnvalWrite
SubtransBuffer
SubtransSLRU
SyncRep

SyncScan
TablespaceCreate
TwoPhaseState
WALBufMapping
WALInsert

WALWrite
WrapLimitsVacuum
XactBuffer

XactSLRU

XactTruncation

22

KVTLU y0JOTq«uNOALAS1L
UNVTAOGHITES¥M1
UNVTAOGHI7TES¥M1
uNAya?vubR+VTaOAal

uNAya?1j5No8PR+PRUNE+VT
abAa1

KVTaOq«uNAys; XX H&aNéa+

U A1

ONAyXX HaN\J+_“UAal
aNAy H-=17+./°2(fiil#Y
Z:8" "10O+aNID)1

uN6Z~{| pg_filenode.map hE(](§8 6

UgUAD+hEI¥¥M)1

uN6ZA{| pg_internal.init"?gfig§63Hh

El
aNIdoV,MJvi71
UNBZA{|%HVi7+-61
UN¥MA&QVIEL
UNOZAVIEE#L
KviES!UNI/O1
KXiTaN6&+SLRURAGO!ONI/O1
ONAyI0+XX H&aN A1l
UNAyXX HaNéa+ U Al
aNBZA{2(XX HAN+Aal
UNAyXX HaNo6&SLRURS1

KVTo ACiseq«uNAyl7+TIDE 1

KvTaOq«uNAyl7P!8)1
UNKI7ESU&RM¥Mé&«1
uUN417A8Y.6Q UaAial
UNYAI7¢cAY.2Q PQial
KAANSLRUf60!0NI/O1
UNAyAaNSLRURS1
UN6ZA{|a?©AVIE#+AAL
UNKMOAAize+y36-1
uNIdAV, Ad«d

UNOZA{| TAHAN+£#1
UNKWALRAGOUI%H=>1
UNLWAL./-9E8§M601
UNWAL#60629!B1
uN{jaNid.multixacti[+@i1
K&aN£#+SLRUAGO!0NI/O1
UNAyaN£#+SLRURS1

UNOT pg_xact_status™{| X]+>a+a

NID1



XidGen UN¥M|+aNID1

A13. Timeout bR+uNAE

Timeout UNAE ¢

BaseBackupThrottle sa@SRGIK'éHUq«uN1

PgSleep E(m] pg_sleep™©b".ouN1

RecoveryApplyDelay E(bc/-IKAvg«uNUJWAL1

RecoveryRetrieveRetrylnterval SWAL./éa4bct7( pg_wal8i"S)YE
IIKAvg«uN1

VacuumbDelay K%H'(Pd+zlbc¥1

5>+YA-lw ca[UNAEr

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

NULL;

Epid | wait_event_type | wait_event
+ +

E2540 | Lock | relation

E6644 | LWLock | ProcArray
(2 rows)

pg_stat_replication

"pg_stat_replication'® LK HWAL*»D-=U@U%TIKI?(ViR*»D j+H]JUN$
+U0AAL Aapy y+H)HI G:0a?(52HJUN$+AAL

A14.pg_stat_replication ®

PReec
pid “integer %H WAL *»-=+-=ID
usesysid “oid #6ROH WAL *»-=+]y+ OID
usenaméname #3ROH WAL *»-=+]y+NO
application_name “text " yROH WAL *»-=+U]+NO

client_addr ‘inet"yROH WAL *»==+Ay7+ IP A$1
A OHY&AI"AIGAY7"UNS@$I+%HUnix Ayé y1

client_hostname ‘text“y:+Ay7+0@NlE%éu:client_addr‘+d1/4 DNS a&_'1
OHYLa= IP "yE&IVWa&aK log_hostnameiT]iEal

client_port integer’-.fiViadr WAL 2ip\ypZ TCP fiy!2!-"V Unix "3#éB
-1

backend_start “timestamp with time zone"OH-=23+i«IEAy7#ci" yROHWAL

*»a=+1

backend_xmin'xid Ehot_standby feedback "+OHRH@+ xmin‘ecll

state text' $QZ WAL 20p\0d_ 16Z%H& startup : OHWAL*»$-KTG1
OHWAL*»+ §+H]JUN$-KfloUN$1 streaming:

KL y+HJUNS$fOUN$|RIOHWAL*»D-KSHaH1 backup
OHWAL*»$-K*»%HHU1 stopping : OHWAL*»$-Kg'1

sent_Isn “pg_Isn"KOH §I*»+>R%HAE2DpX+0-

catchup:
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write_Isn “pg_lsn iOHRHUN$29R|B+>R%HAE2DpX+06-
flush_Isn “pg_Isn"iOHRHUN$=9R|B+>R%HA2DpX+06-
replay_Isn “pg_Isn' i6gROHRHUNS;+./0U+>R%HAE2DpX+06-

write_lag A .

‘interval 4mA=|rq+WAL*yxRaH]JUN$T29WAL+!U(Ch°=|"U]")}«+i«
w"l

A lLau N$M—é’\©AH]UN$I)XY\]aé.OiSKF&‘I‘synchronous_commit‘,O‘r
emote_write'Ep»+bcl

flush_lag

“interval’ KmA=2rg+WAL*)xRRHUN$Tw29VW=2"6C-OaU]u+!0!«S
jHi«l .
A 0eUNS$IM-a%HOARHIOXY]U0SKF&i'synchronous_commit™+,0’on’E
b»+bcl

replay_lag . A
‘interval’KmA=2rg+WAL*yxRRHUN$w29"6=2"VWU] +!U|«Sj+i

«1l

N OeU N$iM—é’l%H@ARHIOXY]OOSKF&‘l‘synchronous_commit‘+,O‘remote
_apply’Eb»+bcl

sync_priority .
‘integerK'(Oy+©AVIUIOERHUNSIKAOARH+OY, 1K'(,u.S+OAv
iUIOHUOae_1

sync_state text' 0GUA'(()Z*+066_ 16Z%H& async

OéRHUN$#BA+1 potential :
OeRHUNS$FK#BA+ICXOKs;+©OARHY4€I1au0A+1 sync:
OeRHUNS$#OA+1 quorum OeRHUNSisb,u0.SRHUNS$+UK1

reply_time “Eid+i«Z 4HJUN$XR+>R%4AVAA+*»i«

‘pg_stat_replication’® U_"+kRi«rq+WALi296=2VW6¢Ya*»$Ul0%mE?2
+i«+€S1"_1=UNS$iM-4%eOARHIOUIAIE %O0OAF&, OEENE +
#XOEQU+F&bcla(%eBARHI replay lag™ #>r+aNafeaOX8+bci«+
rdU1" RHUN$wlaed w*»UNSVWOaWALRGIKi«ELr+kI>NR+
kRi«lyARCUKIANULL1

o(%uvil 'G\SkRi«10068-EXOUKMMA*G§ ial*_"EQaOhbl§
"@ILAKRKIANULL1

3

_+kRi«VET&s;+6¢<nORH-axAEOQ&*» UN$+E\1K|+WALI
0q«lOh%0AguLKIP@+i«IC#s*»$aaC-ilikl ©+U1Lid#sR
HUNS$}aedlil pg_stat_replication kl+#296=2a6¢>r " +WALO-E2+
i«0 #%UlyXO/Eq+>100ba*arg+2aN\SOAF&.ANX8Mbc+A
+%»18Wiily£q%0 ©+kRARE(+0pIK%H}ee6¢}+C-gulllag
UK%%jq¢+i«RAVONULL1gIguUOKMLOGITAI&DY,./6> M +r+k
I>r+q001

pg_stat_wal_receiver

‘pg_\stat_wal_receiver‘éNé@\U%Tl"klw4 WAL
YX$E Y+UNSER+a?0yx$+u0Aal

A15. pg_stat_wal_receiver ®

PReec
pid “integer WALYx$-~=+-=ID
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status “text WALYXx-=+RGE#
receive_start _Isn  “pg_Isn"WALYx$TGI\|+6%H2;pX6-

receive_start_tli ‘integer WALYx$TGi\]+0%Hi«U.é
written_Isn 3

“po_lIsn IwyxV29;B+>R%HA2DpX6-1C0a=910 O](./}~Maal
flushed_Isn

*pg_Isn TwyxV=9R!B+>R%HAE2DpX6-166%+63U#TGWALYX$I\|+
6%HPX6-

received_tli
‘integer’ yxV=9R!B+>R%H/AE2DpX0-+i«(.8166%+03UaTGWALYx$
\[+0%HpXd-+i«U.é

last_msg_send_time ‘timestamp with time zone 47rWAL*»$xR+>R%4Aa+*»i«

last_msg_receipt_time “timestamp with time zone 47rWAL*»$xR+>R%4Aa+yxi«

latest_end_Isn “pg_lsn %7rWAL*»$_"+>R+/AE2DpX0o-

latest_end_time “timestamp with time zone Y47rWAL*»D_"+>R%02;pX0-+i«

slot_name “text OHWALYx$\|+ViE+NO

sender_host text’ 0rNWAL?*‘,)U&ZIvorySQL]OZ—;_
GIJH—.U"IPk/260'I'DAA2!—U3Hy1Unix"3#uAZ_(AA223IJ4625
BO6HJ [ 2r+soE[1)

sender_port ‘integer OHWALYx$ y+IlvorySQL@Y+7f'1

conninfo “text OHWALyx$\]+ yééilaOaetu+E%-~Twiivail

pg_stat_subscription

%H Bé+(‘),L§1+pK‘pg_stat_subscription‘®_Ua%T6A_Lé+C)a\T)PI Daaulau
iBaA+03./AAda+La+-llaa?+T1

A16. pg_stat_subscription ®

PReec
subid “oid'Ba+0OID
subnaméname B&+NO
pid ‘integer'BaLa+-=+-=ID
relid oid"La$-K©A+?2g+OID;Null](0U]LAS$
received_Isn “pg_lsn yxR+>R%HAE2DpX6-168%+63U4&0

last_msg_send_time ‘timestamp with time zone 4WAL*»$xR+>R%4Aa+*»i«

last_msg_receipt_time “timestamp with time zone 4WAL*»$xR+>R%4Aa+yxi«

latest_end_Isn “pg_lsn" VaWAL*»$ "+>RAE2DpX06-

latest_end_time “timestamp with time zone VaWAL*»$_"+>R%6/E2DpX06-+i«

pg_stat_ssl

‘pg_stat_ssI'® L& %HR72+ WAL *»-=@U%TI]0KIOH y!+ SSL \]ii1
XYA*'pg_stat_activity' M+ pg_stat_replication’!"pid” “JOER{xa?0 y+ail

Al17.pg_stat ssl ®

pid “integer R7"WAL*»$-=ID

ssl “boolean™® _Ka'yI\]SSLI)aw
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version “text’\]SSL+ImI*_a'y!Oa\|SSL)aNULL

cipher “text’-K\][+SSL&8+NOI* a'y!Oa\]SSL)aNULL

bits ‘integer’\]+QéSau+s.1*_a'y!Oa\]SSL)ANULL
compression ‘boolean™ \]SSL-,)awl_)axI*_a'y°\]SSL)aNULL

client_dn text'47UU(DN2Distinguished

Name)#80 VZ-.f19:2!-;£RT-.f19:0N<U3;:£ VSSL26BNULL _
I-DN#8=6'NAMEDATALEN (*A+dU&64Hé&)1)6é%Li+al
client_serial

‘numeric’Ay7 y+X 'I*_OaFiAy7 y*Ka'y!Oa\]SSLI)ANULL1
yX U yzE -+ u$ % %H y (L Ez4+()AB]X 1)1

issuer_dn “text'Ay7"yz*++0aNO(DNIDistinguished
Name)l* OaFiAy7 y*Ka'y'Oa\|SSLI)ANULL16&% client_dn %hi+
al

pg_stat_gssapi

‘pg_stat_gssapi'® LOU %HR7%HTIKIO Y'+GSSAPI\]iil .
"XYQ9R pg_stat_activity'*'pg_stat_replication’|+ pid” IYZ{x?(y+{8Aal

A18. pg_stat_gssapi ®

PReec
pid “integer R7-=ID
gss_authenticated “boolean™ a J\\WGSSAPIIOU 1)aTrue

principal  text'V6>9<U3Z-?2!-@ VGSSAPIz<U3UAAB>928BNULL _
I--?2=-C1'NAMEDATALEN (*tA+dU&64HEE))68%i+al

encrypted “boolean™_Ka'y\|wGSSAPIQel)aw

pg_stat_archiver
"pg_stat_archiver ® ©#a%TILUGU?(E|+§i-=+./1

A19. pg_stat_archiver ®

PReec
archived_count “bigint UN8i+WALhE.
last_archived_wal “text>R%HUN8i+WALhE+NO
last_archived_time ‘timestamp with time zone >R%0uUN8§iaa+i«
failed_count “bigint’06WALhE&iv4}0.
last_failed_wal “text’>R%06Y4}+8iad+WALhE+NO
last_failed_time “timestamp with time zone |08i4&%a}+i«

stats_reset “timestamp with time zone Ouu0./>R%06-+i«

pg_stat_bgwriter
"py_stat_bgwriter ® 3e8a%TILUBUE|+ee~./1

A20. pg_stat_bgwriter ®

PReec
checkpoints_timed bigint’ fOT+/EUa4¥.
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checkpoints_req bigint :+JOT+aa¥.
checkpoint_write_time “double 5

precision aa¥0uULhE29!B+¥E3[+Oi«|YTiaes
checkpoint_sync_time "double N
precision’aa¥0UULhE©AR|B+I¥E3[+Oi«IYIla&o
buffers_checkpoint “bigint’a8¥q«29+Ad0.
buffers_clean ’bigint' Ré29$29+M60.
maxwritten_clean “bigint'Re29$4429 xfi6oog’ ziiiae+0.
buffers_backend “bigint' R7py29+Aa0.

buffers_backend_fsync )
“bigint'R7¢é OT R+ fsync’m]+6.(/fR&29$0UOUIE\R7OT R+29)

buffers_alloc  bigint ¥M+A60.

stats_reset “timestamp with time zone Ouu0./>R%06-+i«

pg_stat_database

‘pg_stat_database'® L@UT](E|U+ H./0IQ%T](17=(Ikl./0-0+u
OAal

A21. pg_stat_database ®

PReec
datid “oid6./0+OIDI&(17?g+a(840
datnamename (r346ZU0U260DEz|B ' NULL 1

numbackenditeger $QU3+<346ZAf32z6DEz|éB'NULL
O#6® U$%dRaCs:E#+U+ :EalLé 8fi"66-YOAA+U1L

xact_commit “bigint'a./QU{F&+aN.
xact_rollback bigint’6./0UTAC+&N.
blks_read “bigint'K6./0U6Z+|B6.
blks_hit

“bigint’ Ki8U*F|B6+6.18a0Z #éa+(0adoKlvorySQLA8UIo #Kaagu

+hEguiigu)

tup_returned bigint"OH./QU&AOSA+T.

tup_fetched “bigint OH./0UAQYZ+T.

tup_inserted bigintaOK4./0U-9+T.

tup_updated “bigint' OH./OUAO{|+T.

tup_deleted bigint' OH./0UiadV,+T.

conflicts “bigint' E(*a./0U+Av6&0Zi+&0.1(68a*TKH]UNS!)

temp_files B . )
“bigint'OH./0Ua0Id+4hE+.S1EathEpLiO.lo EalihEa-di
Id(YAIWXAN )I{ eNlog_temp_files/-1

temp_bytes B . ~
“bigint'OH./0U+a029%hE+./©S1EathEpLiO.lo eNthE&-
dildi{ eNlog_temp_files/-1

deadlocks “bigint'Ka./OUa\R+iU.

checksum_failures B
“bigint'Ka./0(M7o()UA\R+./=;u8Y4}.1"_OaT]./;u8)aNULL1
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checksum_last_failure “timestamp with time
zone'Ka./0(M7r()UA\R>R%H./=;u8Ya}+i«I*_OaT]./;u8)aN
ULL1

blk_read_time “double . -
precision’KOH./OU!"R76Z./nEGEq[+i«IYTIae6(™_T]wtrack_io_timi
ngl_)a>)

blk_write_time “double . .
precision’ KOH./OU!"R72./hEGE3[+i«IYTIaeo(™_T]wtrack_io_timing
1 )a>)

stats_reset “timestamp with time zone Ouu0./>R%06-+i«

pg_stat_database_conflicts

‘pg_stat”_gatabase_copflicts‘®_é’1 ngH./OQU%TI
10kI./0-°EE(*RHUNS+Av"=06€0iZ1+aO0+U0Aal
OH® LAZURHUNS$!+Aalaadeu *IKoUNS|1
A22.pg_stat_database_conflicts ®

datid “oid"./0+OID

datname name’./0+NO

confl_tablespace “bigint OH./OUE(V,A&«0Zi+a0+.S
confl_lock ‘bigint'a./OUE(Uudioizi+&0.
confl_snapshot ‘bigint'a./OUE(];&0Zi+&0.
confl_bufferpin  “bigint'a./OUE(Oufi600iZi+a0.
confl_deadlock ‘bigint’a./OUE(iUoiZi+40.

pg_stat_all_tables

"pg_stat_all_tables'® Lés;./0U+ %HAG@6 TOAST
Au@U%TIOTKI*oA+Ay42+00Aal . ‘ i
‘pg_stat_user_tables’."pg_stat_sys_tables’® @U4O0+AalC#i"UL¥0akI]y.gu
Al

A23.pg_stat_all_tables ®

PReec
relid “oid'A+OID
schemanam@ame’ 0AEK+AiD+NO
relname “name OHA+NO
seq_scan bigint' KaAl TG+fXizee.
seq_tup_read ‘bigint +ieeYZ+@iT.
idx_scan “bigint' stOHA*y+ACize.
idx_tup_fetch bigint AQizeYZ+@iT.
n_tup_ins “bigint'=9+T.
n_tup_upd bigint’ {|+T.(@6HOT{|+T)
n_tup_del “bigint'V,+T.
n_tup_hot_upd bigint HOT{|+T.(El &°¢ +A®{|)
n_live_tup “bigint'R+T+a0.S
n_dead_tup bigint'aiT+40.S
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n_mod_since_analyze bigint™"16¥GaAYOuK+T+40.S
n_ins_since_vacuum’bigint "!6z4aAY(-9+T+40.S

last_vacuumtimestamp with time zone' FAGAGHI{0rJ(5KL"VACUUM FULL
last_autovacuum ‘timestamp with time zone’OHA>R%0i"Gzil i-=z{i+i«
last_analyze “timestamp with time zone |%06aG¥UOHA

last_autoanalyze “timestamp with time zone "Gzl I~=>R%0¥UOHA
vacuum_countbigint OHAIaGzu+6.('VACUUM FULL" 0.)
autovacuum_countbigint' OHAiautovacuum  i~=z{i+6.

analyze_count “bigint’ aG¥UGOHA+6.

autoanalyze_count “bigint’OHAiautovacuum i-=¥0+0.

pg_stat_all_indexes

‘pg_stat_all_indexes ® L&s;./0U+ HA©DU%TIOTKI?(c6A©AY+U0AA

1'pg_stat_user_indexes’.'pg_stat_sys_indexes ® @U4©+AalC#i"ULE¥0KI]y.

guA©1
A24.pg_stat_all_indexes ®

PReec
relid oid s(aA©+A+OID
indexrelid “oid’OHA©+OID
schemanam@ame OHAGEK+ADNO
relname “name OHA©+A+NO
indexrelname “name"OHA©+NO
idx_scan “bigint KOHA®!2T+ACiae+.S
idx_tup_read “bigint iseaACdA+AC@.
idx_tup_fetch “bigint'\]aA©-T&eACiseYZ+RGAT.
AOXYi&eACi606 OACIzeYAOHS$\|1K%066 icUIXHAO+AGXYi
" AND * OR B . B
)Ipldas\|%00 TeeldYLZE+HORT*IU+A©?1y0158al%00 iee

uUQ"\|+A©+ pg_stat_all_indexes’. idx_tup_read i32M9BNrJwx pg_stat_all_tables
idx_tup_fetch'i32PHOB50P pg_stat all_indexes Jidx_tup_fetch 1~ EFi+fSU KOH

$00A208+-°'EIOH${UAyA©1441480HS$U0AAXOTWO |A0w1

/E3
E\ ]6 ieel’idx_tup_read.’idx_tup_fetch 0.{XO ©I&&’idx_tup_read 104

6AOZE+AO@O idx_tup_fetch U04AZE+RO+T17 \JOA©ZEWDCHTT
ACF&+TIMA 1"%08]A0ise+DP3ZwWbcRYZIR+Lg11

pg_statio_all_tables

‘pg_statio_all_tables’® L&s;./0U+ HAG6@6 TOAST
AUGU%TIOTKI,UAa? 110

+00Aa1 pg_statio_user_tables’.’pg_statio_sys_tables’® @U40+AaIC#i"U£¥04

KIyA.guA1

A25. pg_statio_all_tables ®
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PReec

relid “oid'A+OID

schemanam@ame  0AEK+ADN

relname “name OHA+NO

heap_blks_read “bigint' 46AU6Z+!B6+.S

heap_blks_hit “bigint' 6AU+AGOAEU.

idx_blks_read bigint' 4OHA!EaA©6Z+!B6.

idx_blks_hit bigint OHAIEaA©U+AGO/EU.
toast_blks_read “bigint 4OHA+TOASTAUSZ+!B6+.S(*_a+0)
toast_blks_hit bigintt OHA+TOASTAU+/60&EU.(*_a+0)
tidx_blks_read bigint'4OHA+TOASTAAOUOZ+!B6+.S(*_a+0)
tidx_blks_hit  “bigint OHA+TOASTAAOU+AGO&EU.(*_a+0)

pg_statio_all_indexes

"pg_statio_all_indexes'® L&s;./0U+ HAGBU%TIOTKI;UAG]a? I/0

+U0Aa1 . . )
"pg_statio_user_indexes’."pg_statio_sys_indexes'® @U4C+AalICH"UE¥TaKI]y
A©.guAG1

A26. pg_statio_all_indexes ®

PReec

relid “oid’@OHA©+A+OID

indexrelid “oid’OHA©+OID
schemanam@mame AOEK+ADNO
relname “name aA©+A+NO
indexrelname “name"OHA©+NO
idx_blks_read bigint'4aA©U6Z+!B6+.S
idx_blks_hit “bigint’aA©U+A60/EU.

pg_statio_all_sequences

‘pg_‘statio_all_sequences‘®_Lés;./0U+ HX @U%TIOTKIK;uX la? 1/O
+U0Aal

A27. pg_statio_all_sequences ®

PReec

relid “oid’X +OID
schemanam@ame’aX EK+AD+NO
relname ‘name’aX +NO

blks_read “bigint' 40HX U0Z+B6+.S
blks_hit “bigintKaX U+A60/EU.

pg_stat_user_functions

‘pg_stat_user_functions’® L& %Hia+ .@U%TI6Tkla?6”.OT+u0Aal
track_functionsa.liIRC®u".i§"1
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A28. pg_stat_user_functions ®

PReec
funcid “oid™".+OID
schemanam@ame OH".EK+iiD+NO
funcname’name’OH".+NO
calls “bigint'OH".fwim]+06.
total_time “double precision'KOH".Ya"Em]+L&".U2[+©i«IYTI0

self_time “double precision’KOH".mia[+Oi«l @6i'm]+L&".1Y1i0

pg_stat_slru

IvorySQL!"*SLRU*(simple least-recently-usedl&é+>r->N-\))fi§Ayou;Bj+Aal
‘pg_stat_slru’® L& Hi§+SLRUASDU%TIKI?(Ayfg=>+00Aal

A29.pg_stat slru ®~

PReec
nametext' SLRU+NO
blks_zeroed “bigint' 63Hq«i->+6.

blks_hit
“bigint wKSLRUU+|B6i*F+0.18a 4°0Z(0ag6SLRUU+/AUIlo #aagu
+hEguns)

blks_read ‘bigint AOHSLRUGZ+|B6.
blks_written bigint AOHSLRU29+!B6.
blks_exists ‘bigint AOHSLRUA&# 8K+6.
flushes “bigint'aSLRU+a./=|.

truncates “higint OHSLRU++a.

stats_reset “timestamp with time zone Ouu0./>R%066-+i«

Statistics Functions

Lea[00Aa+Da#py\]aOlouad\ictA® JR+CEN0AaAY .1

rowd™ No&ilXaetA® +ucdY KpsqlUseXY*G \d+ pg_stat_activity (1
+a %H./0u0Aa+Ay .A%H./0 OID

4d4.04°_"®H./0lo+a HA. HA©+ .°+A"A© OID1

o H.00Aa+ .]%H".

OID1/434aKs;./0U+AdA®." .EOIOU".[R1

{xU0Ep+". KA 30U1
A30.Additional Statistics Functions

“.eeg
pg_backend_pid() ¢ integer SAEQRSs;iiO+UN$-=+-=1D1

pg_stat_get_activity  (integer )¢ setof
record"VIIZu\IDQR£SAﬁOlZTDZ!-IIy‘NU]_L ofiguU HRGR7+%4
001 df+é%# pg_stat_activity'® Ué%+AE1

pg_stat_get_snapshot_timestamp () ¢ ‘timestamp with time zone &fis;u0;a+i«Z1

pg_stat_clear_snapshot () ¢ “void »Ys;+00;41



pg_stat_reset () ¢ o
‘void'Ls;./0+Eau00.$6-a>1UUii56".00(0, ]y IC#LE]yXY
ieKEXECUTEO\Ta .1

pg_stat_reset_shared (text ) ¢ "void &/&.+ ©IL%UE|-°+100.$6-a>1
a.XY# bgwriter' 06-"pg_stat_bgwriter ® Ukl+Ea0.$I

A+ archiver'06-"pg_stat_archiver® Ukl+Ea0.$1UUii56".08(5,]y!
CH#L&]yXYieKEXECUTE(\Ta'.1

pg_stat_reset_single_table_counters  (oid ) ¢
‘void'Ls;./0UeHANA©+U0Aa6-a>1UUIii56".08(0,]yICH#LE
JyXYieKEXECUTEO\Ta .1

pg_stat_reset_single_function_counters  (oid ) ¢
‘void'Ls;./0UéH".+U0Aa6-a>1UUii56".08(6,]yIC#LE]Y
XYiéKEXECUTEO\Ta .1

pg_stat_reset_slru (text ) ¢ void' ®YrSLRUUEOVWE»£SLRUZ&I01XCBY
I-ZE3BNULL2&»£SLRUUEZ pg_stat_slru’[IE\1Zi3)®AXC_

E3IJH CommitTs 0 MultiXactMembeb MultiXactOffset & Notify 6 Serial 6 Subtransé
A Xact U+%HIYE&6-04A+0.$1

A a# other ("@O!Ibcéaji+NO)ItdEaLESLRURAE+0.$I7,-Ug+f
8ILi6-1UUii56°.08(0,]yIC#LElyXYiEKEXECUTEN\Ta .1

‘pg_stat_get_activity'# pg_stat_activity'® +CE".
"OA%HTEUILUGUa? HR7-=EaX]+AalaidY£6Aa+%HAEXOU{D

E1 KtuilUIXY\]%!{é++a HR7+00Ay .IOukIK A 31U1

OuAy \]%HR7 ID 'I-°4 1 Rs;RGR7.A1

".’pg_stat_get_backend_idset' Fiw%6DE+Daa HRGR7-i%Tdm]Ou’.1
Y~I°kIPIDYaEaR7s;+40r

SELECT pg_stat_get backend_pid(s.backendid) AS pid,
E  pg_stat_get backend_activity(s.backendid) AS query

E FROM (SELECT pg_stat_get backend_idset() AS backendid) AS s;

A31.Per-Backend Statistics Functions

.eec
pg_stat_get_backend_idset () ¢ “setof integer dfis;RGR7ID'+Eu(41RRGR7.)1
pg_stat_get backend activity (integer ) ¢ ‘text'dfaR7>rad+hm1

pg_stat_get_backend_activity_start ~ (integer ) ¢ ‘timestamp with time
zone OiR7>r%068023+i«1

pg_stat_get_backend client_addr (integer ) ¢ “inet'df yRaR7+Ay7+IPA$1
pg_stat_get_backend_client_port (integer ) ¢ ‘integer 8iAy7](IA+TCP7f'l
pg_stat get backend_dbid (integer ) ¢ "oid 8faR7 y+./0+0OID1
pg_stat get backend_pid (integer ) ¢ ‘integer 6fiaR7-=ID1
pg_stat get backend_start (integer ) ¢ ‘timestamp with time zone 8i0-=23+i«1

pg_stat_get_backend_wait_event_type (integer )¢
“‘text' _R7s;-KuNIGAUNAEPRNOI_)8ANULL1

pg_stat_get_backend_wait_event (integer )¢
“text™ _R7s;-KuNISAUNAENOI_)ANULL1

pg_stat get backend xact start (integer ) ¢ ‘timestamp with time
zone 0fR7s;aN23+i«1
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a[u

g1./0BG+(%Ha]+LI# pg_locks guA10Oh¢*3 /08uSA[KUEUSP>

°66+U+Aa1YMNOHNOXYi](r

¥ 4[s;Ea°606+U06K%Hiu./0U+?giEa+U6K%HIu?g Ea+UIn+
E%HiulvorySQLuUOéa+Ea+Ul

¥ pas;./OUEa>x°éKU+?2gd éX0#./0Ay7+DN701

¥ gaUDPN°./000MOEQ+EIIYaUDNnO~H./0SS+aH-°1

Progress Reporting

IvorySQLIaKECOT"=U_"6uEC-é+0v%41 )
Ajléé-é_"+ACaa ANALYZE', CLUSTEBREATE INDEXACUUNMBASE_BACKUPY”
pg_basebackup*G+-T'éHU+ViAEC1°0XO-U,-1

ANALYZE Progress Reporting

S‘ANALYZE‘\TII‘pg_stat_prog(es§_analyze‘®_L®Us;\TéﬁEC+ HR7+%T1
5>+AsecwL® “+AAIVFIw?( c6d E+Aal

A32. pg_stat_progress_analyze ®

PRae¢
pid “integer R7+-=ID1
datid “oid'R7 yR+./0+OID1
datname name'R7 yR+./0+NO1
relid “oid'i¥G+A+0OID1
phase text's;00H%148 A331
sample_blks_total “bigint'Liih+R6+©.1
sample_blks_scanned bigint iae+R6.S1
ext_stats_total bigint’,-00Aa+.S1

ext_stats_computed “bigint fw0S+,-00+.S. a0.$0K "computing extended
statistics ' H%U-1

child_tables_total  ‘bigint' AA+.S1

child_tables_done “bigint'iee+AA.1a0.$4aK acquiring inherited sample
rows H%EuU-1

current_child_table_relid “0id’s;-Kise+AA+OID1aé%0K acquiring inherited sample
rows'iael

A33.ANALYZE phases

H% &e¢

initializing /EC-KAH23izeR10HH%AEOQUEfT
1

acquiring sample rows O/ECs;-Kige relid °G+AYYE£IYT1

acquiring inherited sample rows O0/ECs;-KieeAAYYEIYT1 “child_ta

bles_total’, child_tables_done , .
.current_child_table_relid" @UaH%+-€A
al

computing statistics O/EC4AIzeq«YE+hYTOSU0AAL
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computing extended statistics O/EC4ATzeq«YE+NYTOS,-U0AA
1

finalizing analyze O/CK{|'pg_class 1saH%]}uil ANALYZ
EL°T1

/E3
SK¥OANT ANALYZE il +Ea¥o{tiilé¥0I"KANALYZEUIFR"1
KO6ii510y A+ ANALYZE —éIXE +réu0AaIAR# H¥o+(réu
0A3)1

CREATE INDEX Progress Reporting

S\T'CREATE . .
INDEX""'REINDEX’il'pg_stat_progress_create_index' ® L@Us;-KIDA©+ HR7+%T
1 5>+AaecwLC_"+AalVFiw?("céd +Aal

A34. pg_stat_progress_create_index ®

PReec
pid “integer R7+-=ID1
datid “oid’R7"yR+./0+0OID1
datname name'R7 yR+./0+NO1
relid “oid-KIJA©+A+OID1
index_relid “oid-Kld"6dA©+OID1KEV* "CREATE INDEX +itlaa 01

commanigxt'N AzZOO: 'CREATE INDEX ,CREATE INDEX CONCURRR¥TNPEX REINDEX
CONCURRENTLY

phase text’ A®ld+s;0iiH%1 48 A351
lockers_total bigint’ KOJ+ii518°0N+)Y26©.

lockers_done “bigint fwiN+)%26.S1

current_locker_pid bigint'A;-KuN+)%26+-=1D1
blocks_total bigint' mH%°00+06©.1

blocks_done “bigint’s;H%wii+06.S1

tuples_total “bigint’s;H%°00+P!©.1

tuples_done bigint'Ks;H%fwlu+P!.S1

partitions_total ~ “bigint' K¥0A!IdAGII6 i/-8°KL!IdA©+¥00©.1
partitions_done bigint' sK¥0A!IdAGII6 i/-AKLIJUAO+¥0.1

A35.CREATE INDEX +H%

H% a&¢

K "CREATE INDEX ' REINDEX -KAHIdA©1
OHH%/EO0UEfCi1

_AQl ab) CREATE INDEX CONCURRENTLY 8 REINDEX
CONCURRENTLY %N/ £16¢+JZbdZi(
ef

$5NMagha2ari8jAkL_lockers_t
otal 6 lockers_done . current_locker_pid
@UwWOHH%+-éAal
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IAmMnN

N>9Q/ ab)

mn>9&qrmn

i3>9&vwtu

mn>9&qrJ

I'xy

|T dead}Q/ readers

N dropping}Q/‘readers

VACUUM-é

Ac#EAyDan]P8dA+1

KO%H%léé-¢ "+AyDa?2 R+~
€./IAH%KO%0UAIL

Ifii5l blocks_total’é blocks_done ' ®Ko
pu-342-+16Ko tuples_total € tuples_do

nel

CREATE INDEX CONCURRENTLY 8" REINDEX
CONCURRENTLY %N/ '£16bpJZi(efb
dzi(_$5NMagha20rigjAkL_

“lockers_total & lockers_done . .
current_locker_pid BUWOHH%+-éAal

CREATE INDEX

CONCURRENTLY ¥2Ngrmn2smef>9ZI|t
u_l-5HNM?3ghS2arigjAk1 1
“blocks_total 6/-4A©+OI10.
“blocks_done”@UwOHH%+-éAa1

"CREATE INDEX
CONCURRENTLY -KoA©iaeH%+AG-TW
X1

"CREATE INDEX

CONCURRENTLY -KigeAlYi";0HH%X
E+A© P1s KV*ADilOHH%id"
1'blocks_total" &/-4A+©I10. blocks
_done” @UOHH%+-éAa1

CREATE INDEX CONCURRENTLY 6 'REINDEX
CONCURRENTLY %N/"16c+JZi(z{Ty

_ $506Magha2arigjAkl

“lockers_total 6 lockers_done .
current_locker_pid ~ @UwWOHH%+-éAa1

REINDEX )
CONCURRENTLY /" JufadZi(efA2~®
xmn|TB mn_$5NM?3gh&a2iri8

Ak1_lockers_total 0 lockers_done .
current_locker_pid BUWOHH%+-éAal
REINDEX

CONCURRENTLY /' JUfadZi(efA2~7
Axmn_$5NMagha20ri8Ak1 1
“lockers_total 6 lockers_done .
“current_locker_pid @UwWOHH%+-éAal

d>VACUUM-K\TI  %Hs;-KzU+R76@6autovacuumLa+-=0K"pg_stat_progres
s_vacuum'® Upua%T15>+AsecwLi_"+AaVWFiw céd E+Aal VACUU
M FULL AC+-é#!""pg_stat_progress_cluster_"+la4"VACUUM

FULL'."CLUSTER p#62Alou!+ VACUUM a#%AuKA1

A36. pg_stat_progress_vacuum®

PReec
pid “integer R7+-=ID1
datid “oid' OHR7'y+./0+OID1
datname name’OHR7 y+./0+NO1
relid oid‘ivacuum+A+OID1

phase "text vacuum+s;00H%1
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heap_blks_total

“bigint’ 6AUR6+©.10H.éKize23i_"I'RUQ+6L (idVW &°UiOH VAC
UUM Ayl

heap_blks_scannedbigint' AqrzZAC3E_Novisibility
mapAVIOrqr2GUC®Ak1054aE2
Ak1ZCjAKLNOr63E25<${efalr3#Fa®j/6 heap_blks_total 1
0s0(‘1eeR H%IOHO0.$E ;-1

heap_blks_vacuumed .
‘bigint‘izU+R6.Sl,EAOaA@IOHO.SSOKG(‘;UR‘H%‘lEU;—|l
PUIiTP!+6Ui6"184a0OHO0.$X0aiuYs;6a%Hiql+US1
index_vacuum_countbigint T}u+A©zii6q.1

max_dead_tuples )
“bigint'K&°OT%HAO©z(i6q);CEXY 8§)+iiP!.1IZ6(maintenance_work_mem
1

num_dead_tuples bigint'4/%HAOzUi6qY OXE+iTP!.1

A37.VACUUM+H%
H% a&c
1A "VACUUM-KAH23izeR10HH%UG6E4
¢1
qrA "VACUUM'-KigeR1"_&°I"Liia H=
>-TudYadu~ilvVWXouOTu Ga
1'heap_blks_scanned” XY]agiiee+-€
1
I{mn "VACUUM's;-KzUA©1" %HAPaA©

Itd 6zUIOHH%UKRige}uRgN*
1%01"_maintenance_work_mem ¥Y8§¢
&R+i1P!) 6zU1Ux6zUACL

I{A VACUUM $Q%NIA_ I{AugrA5H*G
raa2l{A2aNNGaI{mnZ]%A _
I-"heap_blks_scanned ¢6 heap_blks_total
gULKOHH%}0 RAGTzeRy_)Igu
LKOHH%}UR23z1A©1

[émn ‘VACUUM‘s;;Kz,A@lOHH%*TKRi
}eieeVWoR. AO+Eazipw}luYR
1

eeA "VACUUM'-K+aRIYEA?gOI+a=>8
-°48gU10HH%*TKz,}AGIR1

8AFAZIé "VACUUM KOT>eé+z,1KOHH%UI'VA
CUUM’LziiaCa«CDo{|'pg_class U+
U0AAVWLU0AA “°U0XE$1sOH
H%}uil'VACUUM {¢°Tw1l

CLUSTER-é_"

s"CLUSTERM'VACUUM .
FULL\TilI'pg_stat_progress_cluster® L@Us;-K\T+ %H Re+0015>+Alaeg
wLi_+AalVFiw?(*"c640uAa+Aal
A38. pg_stat_progress_cluster ®

PReec
pid “integer Re+-=ID1
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datid “oid’6R7°y+./0+QID1

datname name *aR7"y+./0+NO1

relid “oidiE|+A+0ID1

commanxt'sN AzOO_"CLUSTER'6'VACUUM FULL 1

phase text's;00H%1

cluster_index_relid  “oid»_-K\|A@oA-TizelO¢#-K\|[+A©+0IDy )&01

heap_tuples_scannedbigint‘quAtuST ari3)i£ENi8B seq scanning heap
scanning heap ~ “writing new heapiEiU-1

heap_tuples_written bigint‘prAtuZ?E_GriS)l'ENiSB‘seq scanning heap
scanning heap * “writing new heap'iEl;-1

heap_blks_total “bigint' AU+R60©.1 OH.é#K seq scanning heap +23i_"+1

heap_blks_scanned bigint iee+R6.S1 OHO0.$3aKH%a seq scanning
heapiEiU-1

index_rebuild_count bigint'6d+A®©.1 60.$0K 6dA© H%IEHU-1

A39.CLUSTER . VACUUM FULL H%

H% &g

1. 6/ACAH23izeR 1
OHH%/EOUEf¢I1

seqqrA O/ECA;i[fXize+DPuA-Tisel

mnqrA "CLUSTER'A;-K\]ACizeAl

tuvw "CLUSTER'A;-KaP!-TWX1

lbpA "CLUSTER'A;-K¢2|+R1

H#HISWALE A:16/EC-KL|dA+hEmiR61

XAmn O/ECA;-K6d%HAO1

I{ 6EC-KOT>R+ziiLal
saH%}URI'CLUSTER ' VACUUM
FULL'L°T1

'éHO-¢

s"pg_basebackupOh+U]=X-T'mHUil_ i
‘pg_stat_progress_basebackup'® L@Us\T'BASE_BACKUP VIAEC.SHU+ HWAL*»-
=+%T1 5>+AaecwL®_"+AalVFiw?("cdd +Aal

A40. pg_stat_progress_basebackup®

PReec
pid “integer WAL*»D-=ID1
phase text’A;+0i0H%1

backup_total bigint ®ATitiZ346E_0OHN streaming database

files'i8©,aZAié60_ 6620iHGrn6%25BN streaming database
files'i8234616juu20WALiI6jN AZ'BEKoO
GiT34EC1yfiiZ6°¢2Z% a0 backup_streamed ¢*

I-Npg_basebackupE£Vii(+aH¥2(ly --no-estimate-size’K@)IO& NULL 1

backup_streamedbigint’./S+©S10H0.$aK streaming database files"H%" transferring
wal files'iU-1

tablespaces_total bigint °Sfi»+Aa«©.1

,index

Jindex
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tablespaces_streamed “bigint’ Sfi»+Ad«.1a0.$0K streaming database files'H%U-1

A41.'¢éHUH%

H% Eo

initializing WAL*»$-=-KAH23HU1OHH%/EOui
Ef¢il

waiting for checkpoint to finish WAL*>>$ﬂfA;-KNOT‘pg_start_backup‘Y
AH-T'éHUIVUNTGHUA&aa¥}ul

estimating backup size WAL*»=XA;-Ka0La&'éHUSCfi+
JOhE+©S1

streaming database files WAL*»$s;-KS./0hEad'éHU1

waiting for wal archiving to finish WAL*»D-=A;-KOT pg_stop_backup'Y

WHUIVON'éHUE&+EaWALhEON

8i1 ~ Kpg_basebackupU;uw’--wal-

method=none ™ --wal-

method=stream’)HULKaH%}UR°T1
transferring wal files WAL*»$-=-K°AHU"=U-1+EaWAL

pX1” pg_basebackupU;uw’--wal-

method=fetch’l )6H%*IK waiting for wal

archiving to

finish"H%!R1saH%}uiHUL®T1

G#a"

IvorySQLFIWNOG&& /OUNS$+G#& 10h¢*KP8U+
0¥ mJAILIoa 0T =1

96U+ 4 ¥Iwi~9K7P8ULOUj++A+#i./02*+.8uS\| 1005
i+ icNRIvorySQLUy]ya°kDA ¢M-£m\E+X]1

A;IDTracefiéél’K SolarisomacOS6FreeBSDONetBSD . Oracle Linux |X]1 Linux

+SystemTap@AFiw%0X]+ DTrace
udvzléeLeG#a LIKun} XY!"Ka src/include/utils/probes.h"U+¥uc@F1

G#a +cN

UUIi5lj+# X]+ldaseLa°kbA ¢M-£m!j+KIvorySQLUX]1°@6 DTrace
éelKM-i;u’--enable-dtrace’1

Edj+

~A 42E1I7PSUFIW%uUlAj+1A
43kPwKj+U\]+PR1sAIXYUQ{xj+0UalvorySQL+X8\M1

A42.Ed DTrace j+

NO a. a&ec
transaction-start (LocalTransactionld) K%H|aN23il*+j+1
arg0 #aN ID1
transaction-commit (LocalTransactionld) K%HAaNUN}uil*+j+
larg0 #aN ID1
transaction-abort (LocalTransactionld) SYHaNYuil*+j+

larg0 #aN ID1
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query-start

query-done

query-parse-start

query-parse-done

query-rewrite-start

query-rewrite-done

query-plan-start

query-plan-done

query-execute-start

query-execute-done

statement-status

checkpoint-start

checkpoint-done

clog-checkpoint-start

clog-checkpoint-done

subtrans-checkpoint-start

subtrans-checkpoint-done

(const char *)

(const char *)

(const char *)

(const char *)

(const char *)

(const char *)

0

0

0

0

(const char *)

(in)

(int, int, int, int, int)

(bool)

(bool)

(bool)

(bool)

s%HaO+0ui23il*+
ji~larg0 #a0Oée&il
S%HAO+AII*+i
+larg0 #a0ééil
s%HaO+60i23il*+
j+larg0 #a0é&éil
S%HAO+OUII*+i
+larg0 #a0ééil

s%HaO0+62i23il*+
ji~larg0 #a0Oée&il

S%HAO+62}uil*+i
+larg0 #a0ééil

s%Ha0+,Ji23i1*+
i+l

S%HAO+,JJ0il*+i
+1

s%HaAO+OTi23il*+
i+l

S%HAO+OT}II*+i
+1

bcisUN$-={|"+"p
g_stat_activity. status’il*+
i~larg0 #|+£#E&i1

S%Haa¥i23il*+j+
larg0

°ToIX00¥ ©+aa¥b
RIYA?68shutdown(6A
Edimmediatet”aidforcel
1

s%Haa¥}uil*+i+0
aa¥ai"=ux U G+5
%HI*+j+0larg0
#02+f00.Slargl
#000+©.1larg26arg3 .
arg4
¥0@UwUQAV,.07fix

+ WAL hE+.S1

s%Haa¥+ CLOG
1¥i23il*+j+1arg0
AwAl-faa¥IaxAl?
0aa¥l

s%Haa¥+ CLOG
I¥}0il*+j+1arg0

+Uc* clog-checkpoint-
start' U4©1

s%Haa¥+ SUBTRANS
1¥i23il*+j+1arg0
AwAl-faa¥IaxAl?

0aa¥l

s%Haa¥+ SUBTRANS
I¥}0il*+j+1arg0

+Uc* subtrans-checkpoint-
start' U4©1
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multixact-checkpoint-start

multixact-checkpoint-done

buffer-checkpoint-start

buffer-sync-start

buffer-sync-written

buffer-sync-done

buffer-checkpoint-sync-start

buffer-checkpoint-done

twophase-checkpoint-start

twophase-checkpoint-done

buffer-read-start

40

(bool)

(bool)

(in)

(int, int)

(in)

(int, int, int)

0

0

0

(ForkNumber, BlockNumber, Oid,
Oid, Oid, int, bool)

s%Haa¥+ MultiXact
1¥i23ilI*+j+1arg0
AwAl-faa¥laxAl?

6aa¥1

s%Haa¥+ MultiXact
I¥}0il*+j+1arg0

+Ug* multixact-checkpoint-
start' U401
S%HAA¥+2001¥i2
3il*+j+1arg0

°ToIX00¥ ©+aa¥b
RIYA?68shutdown(6A
Edimmediatet”aidforcel

1

SCEKaa¥q«2324f6
010K1j®uiooé i2
IRUI*+j+1arg0
#A000.largl
#s:844VWAaCi2+i60

S1

Kaa¥q«s HR60i2}
IRI*+j+1arg0 #1160+

ID1

SEaano0i2|RI*+i

+larg0 #i60©.1argl
#a8¥-=@02+760.S

larg?2 #q/2+.A0 buffer-
sync-start’+ argluyargl . arg2
+bc+ ©aCKoaa¥q«
aLé-==2wn6o1
K&AGOI29REARVW
K23*G fsync
AL

SOARGOR!B}UII*+
i+1

S%HAAY+0H%I¥i23
i*+j=+1

S%HAaA¥+OH%I¥}uI
*+i+1
S%0AG00I2311*+j
+larg0 . argl
@UO=+¥8'.6'3"_O
#%07?g,-+largl &
-1l0larg206arg3 . arg4
@UA4«6./0.7g OID
1Yj06?2g1a%HmMARG
olarg5 #1d4i?g+R7+
IDya(%HIi7fidolargs #
InvalidBackendld 6-1dlarg6
awAl%67?g,-:+lax
Al-fo1



buffer-read-done (ForkNumber, BlockNumber, Oid, s%06A600}uil*+j+
Oid, Oid, int, bool, bool) larg0 . argl

PU6=+¥§'.6'6"_O
#%07g,-:+largl
FK@U|UQ6+6'Glarg2
Oarg3 . arg4
@UA&«6./0.7g OID
1Yj06?2g1a%HmMARG
olarg5 #1d4i?g+R7+
IDya(%HIi7fidolargs #
InvalidBackendld 6-1dlarg6
awAl%06?g,-:+18x
Al-folarg7
AwAIKYU&RG601a
xAlOa&R1

buffer-flush-start (ForkNumber, BlockNumber, Oid, K*Gu%HI7i60+b32

Oid, Oid) -+ I*+j+1larg0 . argl

@UO=+¥8'.6'larg26
arg3 . arg4
@UAE«6./0.7g OID
1Yjo6?g1

buffer-flush-done (ForkNumber, BlockNumber, Oid, s%H2:+}uil*+{+0
Oid, Oid) AE30EACO /P Ea+i
«I"1fVOa@OAI29R
iBu1a.. buffer-flush-

start’ +4©1
buffer-write-dirty-start (ForkNumber, BlockNumber, Oid, s%HUN$-=232%Han
Oid, Oid) 00iI*+j+0" _Owf*

flAlshared_buffers 11"
a°’m~Re29%+ia.a

larg0 . argl

@UO=+¥8§'.6'1arg26

arg3 . arg4

@BUA&«6./0.7g OID

1Yjo6?g1
buffer-write-dirty-done (ForkNumber, BlockNumber, Oid, s%06an602}uil*+i

Oid, Oid) +1a8.* buffer-write-dirty-

start’' 401

wal-buffer-write-dirty-start 0 s%HUNS$-=380aX]

WAL fi004«232%Ha WAL
AGOII*+j+6"_Owf
“IAlwal_buffers 1011

wal-buffer-write-dirty-done 0 s%0a WAL
AGOII*+j+1
wal-insert (unsigned char, unsigned char) s%H WAL

00i-9il*+j+1arg0
#0006+ 7éu+0rmidul
argl @U info 1X1
wal-switch 0 s:+%0 WAL
Yomiil*+j<+1



smgr-md-read-start (ForkNumber, BlockNumber, Oid, $234%H?g6Z%6i1*
Oid, Oid, int) +j+larg0 . argl

@UO=+¥8'.6'1arg20
arg3 . arg4
@UA&«6./0.7g OID
1Yj06?2g1a%HmMARG
olarg5 #1d4i?g+R7+
IDy=(%HIi7fidolargs
# InvalidBackendld 6-1u1

smgr-md-read-done (ForkNumber, BlockNumber, Oid, s%06606Z}uil*+j+1

Oid, Oid, int, int, int) arg0 . argl
@UG=+¥8'.6'larg20
arg3 . arg4
@UAE«6./0.7g OID
1Yj06?2g1a%HmMARG
olarg5 #ld4i?g+R7+
IDy=(%HIi7fidolargs
# InvalidBackendIld 6-
1ldalarg6
#@0o6Z+éi.lo arg7
#:+0Z+€1.0"_0+
©¢3/0©201

smgr-md-write-start (ForkNumber, BlockNumber, Oid, s23Y¥%H?gU29%H6i

Oid, Oid, int) [*+j+1larg0 . argl
@UO=+¥8'.6'1arg20
arg3 . arg4
@UAE«6./0.7g OID
1Yj06?2g1a%HmMARG
olarg5 #ld4i?g+R7+
IDy=(%HIi7fidolargs
# InvalidBackendId 6-101

smgr-md-write-done (ForkNumber, BlockNumber, Oid, s%H62aa}uil*+j+
Oid, Oid, int, int, int) larg0 . argl
@UG=+¥8'.6'1arg20
arg3.arg4

@UAE«D./0.7g
OID0%j6?g1=(%HmMA
fioolargs

#1dLi?2g+R7
IDy=(%HIi7fidolargs

# InvalidBackendIld 6-
1Glarg6 #@02+8éi.1o
arg7

#°+2+€1.0"_ 00+
o1)3/0crau1

sort-start (int, bool, int, int, bool, S%OWXaa23il*+j+
int) larg0

JHRWXBAOWXA. /W
Xlargl
awAl$vUailarg2
#« +.Alarg3
#*3\|+LaES.0YDé
i0u1”r +n@Aywxe
_ltd arg4
awlarg5& 0AITI&
1IAIVTLA+I& 27IA
IVTp«l
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sort-done

Iwlock-acquire

Iwlock-release

Iwlock-wait-start

Iwlock-wait-done

Iwlock-condacquire

Iwlock-condacquire-fail

lock-wait-start

lock-wait-done

deadlock-found

A43.0¢]Kj+a.U+bR

PR

LocalTransactionld

(bool, long)

(char *, LWLockMode)

(char *)

(char *, LWLockMode)

(char *, LWLockMode)

(char *, LWLockMode)

(char *, LWLockMode)

(unsigned int, unsigned int,
unsigned int, unsigned int,
unsigned int, LOCKMODE)

(unsigned int, unsigned int,
unsigned int, unsigned int,
unsigned int, LOCKMODE)

0

ug
unsigned int

s%OWX}uil*+j+1ar
g0
AwARWXIAXAIEWX
largl
#](%62WX+|B6+.A
") (%OEWX+YDEiI0
+E81

SUNY£%H LWLock
il*+j+1 arg0 #6 LWLock
EK+mudTranchedl argl
E:++URDI#WENT71

s%H LWLock
idcioC#A3-Oa--b
C%HIAg+UN+UI*+]
+1 arg0 #6 LWLock
EK+mudTranchell

S%H
LWLock #SEX][VW%HU
N$-=3a23uNoUa&x
Jil*+j=+1 arg0 #6

LWLock EK+mudTranchell

argl .
++URDI#WEN71

s%H-=4c%H LWLock
+0NUi&cis"@0-0Oa
£ROUUII*+{+1arg0

#6 LWLock
EK+mudTranchedl argl
E:++URDI#WENT71
sm]+;0éauNoUNY£E

%H LWLock il*+j+1arg0
#6 LWLock
EK+mudTranchedl argl
E:++URDI#WENT71
sm]+;0éauNoOauN
Y£%H LWLock
il*+j+1larg0 #6 LWLock
EK+mudTranchedl argl
E:++URDI#WEN71

s%H6S, UdImgrUa+:+
E(U X]230Nil*+i
+larg0 R arg3
#jilun(+1®Ylargd
JliUa(+PR1arg5
Ali:++UpR1

s%H6S,UsImgr
Ua+:+°TuNisETwE
RUGI*+j+14.% lock-
wait-start %h1
siUA\$*FiUiI*+i

+1
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LWLockMode int
LOCKMODE int
BlockNumber unsigned int
Oid unsigned int
ForkNumber int

bool unsigned char
\li+

5>+YA-lw%H¥(guUaNO.+ DTrace
£mIXY]0Pi%0MO\]!;.IR+ pg_stat_database';ar

#!/usr/sbin/dtrace -gs

postgresql$1:::transaction-start

m

@start["Start"] = count();
self->ts = timestamp;

' I-I-I)

postgresql$l:::transaction-abort

~

E  @abort["Abort"] = count();
}

postgresql$l:::transaction-commit
[self->ts/

m

@commit["Commit"] = count();

m

@time["Total time (ns)"] = sum(timestamp - self->ts);
self->ts=0;

H—'n—p

siOTil6YA D £m°GOh+AGr

# ./txn_count.d “pgrep -n postgres” or ./txn_count.d <PID>
ANE

Start 71
Commit 70
Total time (ns) 2312105013
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B3

SystemTap d&"£m\]%H ©( DTrace
+10ICHCE+j+#,-+1U£/E3+#IKOh2+iUISystemTap
£mé \]45JuPi*é&0©]ij+N1K°0+ SystemTap
*TUOEXOIliuvlaeUo6o IDTrace

£macaEAc2.m]l)ixE+a AaXOiilé3c1Kil¥*Fyz+iiUl
“¢#*yz+IElo #CEgU1s°o\|GH#A *F+Aail%UCEN+£
mYEL{iaa.°al

ueli+

2*+XYKP8UD3H-Uc|+j+IsAO6|cNIREOQT@ 15>#-9|j++A%r
1. 60j+NOYaj+X]+./
2. A6j+ucQ9R src/backend/utils/probes.d’

3.~ _'pg_trace.h’- 8K(@UG6j+¥+ii6UIBG ITVWK7P8UQ/+6--9 TRACE
_POSTGRESQL j+¥

4. 6|cNVU'|j+#X]+
YAr.  OP#%H"cUQ%H;+0]aN ID 4'EalaN+YA1

1. 6U;+LiAENA transaction-start' VW&°%H LocalTransactionld PR+4.
2. L6j+ucQ9R src/backend/utils/probes.d’r

probe transaction__start(LocalTransactionld);

06'8§U#E"'S©2Z'V_NGr'V!§Z DTrace
«aE2"'S©2efA-IBGrU#-25< 2zV.0O® transaction-
start HA"U_

3. KeNil transaction__ start"A°ifGr+2V" TRACE_POSTGRESQL_TRANSACTION_START 8430
P#e5JUuIXY!"@OrhE pg_trace.h YEIL¥m]QIR7P8U+uO6-1KO
oii5I[yapar

NN

TRACE_POSTGRESQL_TRANSACTION_START(vxid.localTransactionld);

SN

4. K6|gN\T|+2~ihE!RI"MT5>+ DTrace
AEC0aa|U++#_X]1eeUS[RP@5>+{Gr

# dtrace -In transaction-start
E ID PROVIDER MODULE FUNCTION NAME
18705 postgresql49878 postgres  StartTransactionCommand transaction-start



18755 postgresql49877  postgres  StartTransactionCommand transaction-start
18805 postgresql49876 postgres  StartTransactionCommand transaction-start
18855 postgresql49875 postgres  StartTransactionCommand transaction-start
18986 postgresql49873 postgres  StartTransactionCommand transaction-start

Y4CP8UPQA ¥ila%uaia®Asr

¥ AC1E+#I&j+4.;0+./PROIMYU\+aS+. /PRI )i*icN()1

¥ Kix.cell* T--enable-
dtrace ¢NwlvorySQLIéacisTiw"%Ha ¥ilpi  46¥+4.1E\Oa-~Ta"
{iOhb1!f 2°UEz# 8K %u~I1aS+U1C#oAs °L20i+ .m]
¢94.U1” aea°0hbleN!"aaa # w+iT]OE£I0¥r

SN

if (TRACE_POSTGRESQL_TRANSACTION_START_ENABLED())
E TRACE_POSTGRESQL_TRANSACTION_START(some_function(...));

Ha ¥a%HaU+ ENABLED ¥1
giB+\]
24a!B]S

HApa%H0°+R!BhEIix../p§)KLU1" %HAaOXOueudT-id+
| )i2-a%HTOASThE*OHA42fl )
"J(8)a& po O§)KoAP>+U1"_aOHEAhEIdTOASTA|lia%HX]+A
©1 sAIOi-X0aA©.'A?f1l HA.AOp§cKe +!BhEP N~ hE®" 1G
&il,cXOx(%HhE1

eXYY+0DDg®|Ba«n\|oid2namefi6"+RLEPGUAGLISQL #>-é\|+Da
|O#CE!f>?+Dalmi}~+¥L-I"c!"8pguABlig®! Ba«1l
K%H>rzii" +¥0"+./0\]psqlleeXY*GaOna[b3A+!B]Sr

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

Epg_relation_filepath | relpages

+
Ebase/16384/16806 | 60
(2 row)
H=!fp# 8K &i60 | relpages’ijN'"VACUUM & ANALYZE .N.*H DDL FECNMNCREATE

INDEX E{|u1"_seApyaaA+BhEItdhEE[NUOGa]1

oKITOASTA\[+a«ICEXY\]%HP@5>0h+a0r

SELECT relname, relpages
FROM pg_class,
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E (SELECT reltoastrelid
E FROM pg_class
E  WHERE relname = 'customer’) AS ss

WHERE oid = ss.reltoastrelid OR

E oid = (SELECT indexrelid
E FROM pg_index
E WHERE indrelid = ss.reltoastrelid)

ORDER BY relname;

E relname | relpages

+
Epg_toast 16806 | 0
Epg_toast_16806_index | 1

@{XY&-6AKIAC+T-r

SELECT c2.relname, c2.relpages

FROM pg_class c, pg_class c2, pg_index i
WHERE c.relname = 'customer' AND

E c.oid = i.indrelid AND

E c2.0id = i.indexrelid

ORDER BY c2.relname;

E relname |relpages

+
Ecustomer_id_index | 26

CE&-é]5>+Aa&G>I+A.ACr

SELECT relname, relpages
FROM pg_class
ORDER BY relpages DESC,;

E relname | relpages
+
Ebigtable | 3290
Ecustomer | 3144
'Baz)

9%H./08US>6°+BgibNC#CE]B (1201%H2aw+./|BXO (P»./
+ARIC uiilguag X]1» £§ WAL
hE+!Banli . /OUNS$» & ()VWX0*?261

A g OI"V,%uL&+»Y408c%u! BacltdaeXY!"\|Ad«A%u./OnEA



GRL&hEgu!a1

Fl

auhEguK;a+iUMOUY2%4¢ Hlda °UR!B}aes+IUEIZTG1

" _se+guéé Jy+BUaltd./OL AAAI(YEG+UN$é+Uagilo"
Ua++>El.}Jee]AlB#lee%h+1

3. pfil

pfzu

IvorySQL./0°+3gM+ziiiila(exOGII"Gzu  i-=00Tzifw¥xlae{X
0a°m~LUzec+ GzUA.0YE>?°_16u./08iSUUNAGEI+ VACUUM®
AECOaRe-=+RG-TY@"+illO!f\]cron"bN0J=XEmOOT1°-¢A/-a
Geéu+ziul

zu+'éU);
IVorySQL+ VACUUM/ECG(*H%&¢é Uqai %HAr

1. Avr6Jif{|™MIV, TE1]+'Ba«l

2. {JilvorySQL&0,J$\|+./00AA1

3. {IX8MCDI"XYQ<&]A®+izel

4. £ié]./ UE(ANIDAAMXANIDAA0» Y41

AR+11UGA+] %H¥%apL;lY ©+An.-°OT VACUUM 4al

a0d’ VACUUM +adrtA'VACUUM ."VACUUM FULL 1 VACUUM
FULL'IJ,R4é3 uTPH A-14, 1°2|»¥%hZ VACUUM'1J88%2346Y%AMA A

¥ SELEC® INSERT UPDATE & DELETE /O0®¢ Av:AAA2PNHATAAO V' ALTER
TABLE/O01alZIAEC "VACUUM FULLfENEAAZJUE+GrACCESS EXCLUSIVE
Uldaéa.caA+Lé\|VT14allfeiSUOAYA'A'VACUUM VW3Z VACUU

M FULL'1

\VACUUM\U-TiSl/OSS|OLD»LéBGUOMOéquYm'*%UM-é.CIRéZUBGl
U+MOOGA.

Av!Bé«

KIvorySQLUI%O0T+ UPDATE N DELETE" UAE&,6T+]Im106Das(4xImV*q
1Y E#é4+1s]ImUXOnLEANXS8II™ OiV,1C#>RIbcaNp (iya%H

"I+ +HV, +TIMUGCEL E1]+a«é€ ifix0](|TIOhX3Z|Ba«a++é
@iU"10!"T'VACUUM }ul

"VACUUM +:A2pa, A AOU+ITIMVLO&«0AXK(6]1 "I'L 1iAS
4«&-°4agul, EKIE+iIUAQI+%H xH=>al}aeACVWOx&-6AER%
HWe&AU14al'VACUUM

FULL I"Aita«!2+E-20%H}~+|ImAhEGOGE, A1OL>1HA+Y-IC#
oag"+i«1 {&%a?+!Ba«](A+|EmIpR&A}u1L

YTzU+%aA%xbA+ VACUUM (3Z4° VACUUM

FULL'1'Gzli i-=<]OhLaIVW@O!¢u i*G VACUUM
FULL'1KOBDAUIL@A #ALE E+>11-lo#£6!Bac\|[+ UE#r HA
1]+8«0(L>17-2Qzii'«L\][+4«S1ié"VACUUM

FULL XiJ0A%HAX, fi"+>11-VL6!Ba«&-"4agulC#” _O6ALK°0yo
U"Oh¢O-d3¢1aala(TiAli{|+AI0é\TIA'VACUUM \T{NS\T"VACU
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UM FULL {31

%uéluS{iI"R0JzuIY Ki'+6iibEa+Lalé/%HOUp=0bzi+4¥K
(I"_%HAa%06/£q!2+{|RGDNI"XOO0£w-4°"VACUUM

FULL 0fixa«1\]'Gzi 1-=XYOB60HyzIad i-=0&/{|RGG#,Jzi
4al1,Ese++6#}eXYEa+}e|] 1-=# 10+1%06X0+OUDGH/- i~
=+4.10h"LAacBf+iS{|RGbGaUlao£ af (i¥4iloK+6-fii]a0
J+VACUUM (ibOSL4a1

a(tu \]'Gzi+]yl%6xR+D4a#0J%H./0-°+ ' VACUUM 16448 DKi\
1S1%0T%061Ve/a°dY K6é{|Al+{Ai+zi16%uadoC{n+OGi ¥
Uzi1%06 E+>IU+Au1" _seK%HEiUaxH./01000'VACUUM™ %HIzel]£
lvacuumdb=X1

Fl

S%HAZAIS{|"V,RGo@UISiiTIMilUY+ VACUUM XO OCR=31

" geaOh%HAVWaeichix 1]+"S!Ba«laeLa%\] VACUUM
FULL'I"+CLUSTERI"+ALTER
TABLE+A62a0!%10u&£C626A+%~H|AAVWA +d|A©1EaOuK@p
°+*ACCESS EXCLUSIVE

U1/E3 E{4\]ibU(6A]-+a2!Ba«Ia&pR|A.ACI]AA

©p Oiacl

Fl

~_gea%HAI+~HE-iii6gMV,leN]TRUNCATEO #J] DELETEy] VACU
UM’ 1 TRUNCATE 0ARA,0A+~HE-lo &°%06R++ VACUUM " VACUUM
FULL 0fXFK°\[+'Ba«1LD¥#Ua4El+ MVCC jcl

{|,J$00Aa

lvorySQL&O, J$aa(a?AE-+00Aa0&440-13+0J10UUOAAEANALYZEECX
EI",wbyim]:2-XYad VACUUM +%HXKA*im]1paOéA¢+10AaE6°
I_)g+0JX0ii./oMO1

"Gzl =" iT]IsS%HA+E-IKaE¥xxil'L'G*G ANALYZE A£C1 "l
euSX0{'a2aG+ ANALYZE aalit#"_Ul%HAI+{|RGL UEIOUCE+
O +00A&Il i~=E0ATA%HI-9"{|T.+.00J’ANALYZE'I" Ult#
Lb»as¢+U0AaKal

-N(&«Av+zi%hlAI{|Ju0Aa06E{|+A{Qa]1CE\a(%H6E{|+A

I 6./+u0¥90agiKal{Oaéof|u0Aa1%Hae+wid)#eNAU +>
[.>10UKawxN1YM%HBUTI{[i«+ timestamp™ LKTiUQ.{[ia%pUQ
+>[UyOh% LXO&°{Ai+u0{|lo%HBU%HNO!iAy=> URL

+ )&°1URL XYWfi{KIC#LU+00¥9+aH4a&41

XYK;UANT ANALYZE' ¢KA+;0 \Tlda"_ae+UJaCIXY{QAIA{|6
ul01C@O!IIfA¥(~H./0#>3+128 #%08&;+421 ANALYZE a%HA+T
\]%0600+n@ihlo #6Z %He%T1

Fl

léa  + ANALYZE Aém~XO #EfdateleeXOu*FUE4  m~i'ANALYZ
E'XE00Aa+{a=€1WfK' WHERE Ui]lR+ Ya./¥9Ef )+ XO&°

Lé {Aseé+./pD 18'ALTER TABLE SET

STATISTICS I"+\]default_statistics_targetM-a.Ka./0-°+U0U1
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Fl

"Gzl i-= U8%A*G ANALYZE' £Cla&éacu%HuO+Aé1"_se+ald
a%|A+00AAC-CA-T,J11g3+DD#TA%HUO+H«AKtUAAL
T'ANALYZE'£C1

Fl

autovacuum i-= Ua¥0A*GANALYZEAC1réMiAdaKAAmI*iaHIEdi
¥0N ) o

oAA+aH oA+ G¥(11"_se+a0&°afA-TU0YT-¢+,JIt
daé°ugqreOuA\TAGANALYZEY£&10+>|M1

{IX8MCD

2u@id %HATIO%HX8MCDI 10§ ®u=>a@UnEaBGaNGYaEa t
+&NIpRO=>iyOUK(iX8+P!10hbadHA+16%IzUmIXYK5%06\Tio
"Oh+=>134LUOa-d&’iz,1

6210*3lvorySQLfi¢%ud]A©+a0lo 4°©]CEA144IvorySQL+A© GUP!+
X8MA&I%0u!+ACiIelid %H3M+A©@YZRP!I]044# Ois;aNE8
10%D>1%6*a]A0+ise*10yaaX8MCD1” "WORKO=>!+EaP!p#X8
+IRYZEXYi6"100(./Eéa]ladX8MCDXYe |BAy1X8MCDjR1é
x|4aE\REfIIX8MCD{XY&-éAifigya1

& aNIDAAY.}

IvorySQL+ MVCC &Njcad(OxjgaN ID8XIDU.er* %HTIm+-9 XID i(s;aN+
XIDI"¢#04(°0+OVW Ubrs;ANX81C#aaaN ID

+1-a@832601%H"i1«d0" 40 EHANU\T+Eii@AR*4N ID fiA*yzrXID

0.$AAR 0IVWmOA("0+aNeA«caiwa(°a N

03O E+AGau X81408!16aM+./»Y:0@0!.JUAKIPICH#" & O
£R{éi(a01aw3Z*106iilaé’¢N 20 éHaN¢zi H./0U+ HA1L

6gM+zU0x000yz+¥aa#] VACUUM'JEA|TB
E120JW6IHAGINTIIZ1DR#Z1(»Np2000O MVCC
Z0-lc2e-aHZNpi(z»£$Qe@1i(1¥$2eO HIOZ_IvorySQLx@yGruUz

XID ¥ FrozenTransactionld GIOH XID V %0u! XID +jq,) VW©#iU4ajbcu! XID
°@1u! XID \]i-232S 40jq103/Ox( %Hu! XIDpa 20 éH XID O{éOVW a 20
EéHO{|O11%0068+Da#u! XID

a#Oa7¥+714al%i%HTIMIdi¥Mw%HIG+u! XIDIGTIMLU&YS O

20 éHaN+0"006*CEM+I0®Hu! XID €231 K 20
EéHAN!ROTIMUASKI'LEAAE3 K (1% O%m

“lig°TImui[uL-9 XID &'FrozenTransactionld’l
Oh"EcEap!aNQjp#OK"t0lo éiAyz1VWOh+TImL%pagpRiV,

| & ax]1

vacuum_freeze_min_ageiiKLTImiu®;%H XID
UUbaxel”_iu°+TLé&;liyouKIUQOH/-XYS3Z ¢°
+La1C#ONOH/-UUQKAE yoizii);OxSj+aN.1

"VACUUMIfiid" UabciiTIm+=>IC# i6"tuUaE] XID
U+TIm+=>1°£"Ea]+TImpwit°la°a~HAb%bise lvacuum_freeze_tabl

e_ageii"VACUUM -ditOhbr* _6Aw" vacuum_freeze table age O0’vacuum_freeze_m
in_age HaN-Oai}eeiae")U4i%0seAzilLOH4E./-4 O
Lé'l"VACUUM‘©#'|'aeEa:>o@O:'IWXSMCDl

%HAOELE izU+>"i«# 20
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S

éHaNOG‘VACUUM‘:6'|'aeaeAi-j-‘vacuum_freeze_min_age‘U1’\_"6“o!«(~)aizUI
XOUP»./»%1°£"0 U*TILKbc@Ujautovacuum_freeze_max_ageM-a.E;u+
so{é+ XID +°u°T+Alm] ' GzUOE\"Gzui||{u*Tul

030" %HAODaizilliP “autovacuum_freeze_max_age Q0 vacuum_freeze_min_age’
ANCUKOA!M]%0 Gziilatudwa«ixA+oi-fzu+AlO#é?E+1A0
lax#A8@6yx-9COa{|"V,+An¢Oada«fixozii+alaa<]KEfi+
x#Al&i"Gzl+«A>IHUEfa] IKACEXY!"UQ autovacuum_freeze_max_age™
ON'vacuum_freeze_min_age 0@FaA+1

vacuum_freeze_table_age Z]JUF %H 0.95 *
“autovacuum_freeze_max_ad€("+/-Lil@R>I{U1%HC(autovacuum_freeze_max_age’
+U0as3clad eohKtH¥!piil*%o6enA GzulvVW 0.95

+0.8KeAA GzU*! ;)\ T%06aG VACUUM iGW%u&«184%06wiid)l vacuu
m_freeze_table_age Usi/-0%Hi( autovacuum_freeze_max_age +UliG%H¥x+a«!
%0i-fmé+ VACUUM "%06i-fV, {|RGI*+ ' GzUXYKOHOAUNT1L"

I-£  YrXOP»efA GzUIE\GA>raafixa«+A+izii"logi+ULP»{

Al+eeAizel

UQautovacuum_freeze_max_age'6Ya. %y+ vacuum_freeze table _age 01+$% ¥#./0
Ei+ pg_xact’."pg_commit_ts’AABL1/{xa«I&&"é §)EavuR autovacuum_freez
e_max_age -°E+EaaN+F&E#.6"_ T]w track_commit_timestamp’ Ui«Z1F&E#

& HaN\JoH2-i6laa” “autovacuum_freeze_max_age’i/-& +>*30 20
él'pg_xact'LuU"RIP 0.5

8&il'pg_commit_ts iP20GB1” On(ae+0©./0Y-#01+ICE>?/-"autovacuum
_freeze_max_age & +>*3U1 )I'(@A%*3 pg_xact’.’pg_commit_ts'\]+8§)a

«10/-6UUII5 2 éHaNIPu( pg_xact + 50

MB8)a«I pg_commit_ts'+2GB+8)a«ul

O1'vacuum_freeze_min_age +%H ¥!0# XOP» VACUUM bé]+Lar*_6TKiil
u'FrozenXID'|R&;¢iuKOP»0TYELY%H|+ ;
XIDUltdu°%HTIm¢#+[i«18a6/-U6¥xIIOhpRT yXOiuK};I'E

p tiu°l

Awg %H./0U>&+°0° XID +s81'VACUUM KgUA pg_class’. pg_database US§)
XID

+00Aa1i0AI%HA+ pg_class T+ relfrozenxid” @Ui6A+%0eeA’ VACUUM E]+
u°+” XID16AUEaiajOH+a XID é+u! XID +aN-9+T

peLIU°14DAI%H./0+ pg_database T+ datfrozenxid™ #GFK6./0U+°u°

XID +5% N ‘ )
"&#./0U %HA+relfrozenxid’ U+>1U1%06440uAa+DEDa#OTOh+a0r

SELECT c.oid::regclass as table_name,

E  greatest(age(c.relfrozenxid),age(t.relfrozenxid)) as age
FROM pg_class ¢

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

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

SELECT datname, age(datfrozenxid) FROM pg_database;

‘age’ éS46+a XID Rs;aN XID +aN.1

"VACUUM Ifdize4!6zURHUK"+=>|C#&aasaeAiizei relfrozenxid EQi>-1
s'relfrozenxid’j'vacuum_freeze_table_age 'HaN-éi6s’VACUUM + FREEZE K@i\[i*
sEa=>-3°+zii04,iiTImileeALiize1s'VACUUM isezAilK i}URI

“age(relfrozenxid) Uoji\][+ vacuum_freeze_min_age’/-WidjK'VACUUM 23R23+4
N.xU1* K autovacuum_freeze_max_age’iiR!;0aseAise’ VACUUM KOA!I*GI
L&;40A41%0 Gzul
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A G(60%48 Gziéad%HAUZ, ]+ XIDIs./0+>] XID .AA¥!IR 4
DFHANiIgUL23*GOh+g iar

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

0"0PEde+%0aG+ VACUUM UbliuvoyzyC#A360 VACUUM é E%HO,
lyaOTI_)"LealduguAdVWao O>-./0+ datfrozenxid u1”_Oug'ii
WI%iuaiA¥E}5 3 GFHANIIOgULU?6VWiis23be|+aNr

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.

03
(GFHaN+Oze~S#aw|eiSO!"aGOTE ++ VACUUM EG-TAvo »¥4./1G
HIE(%igu~9RO®?6API"L UOTAEG1bOHAA+$%DA#Y UNSVWYe
%]y TGUNSIOT VACUUM 18%]yiiDU (i4i6267iD1

*Multixact ID*iJ0&&ixHANUU+T1E(K%HP!rl
daa@+a«XY]08)UAAIEY & ax(%HANV*AU %HTI
UAaL\|%HOxH&N IDO6”a0xAEN IDU0E81bcit xaN ID UG6+aN ID
+Aai” AA8)K pg_multixact' AA 8UIVWA&axaN 1D
GFKP!rl+ xmax YUL.4N ID P@IX&N ID {#]%H 32
00.$@FIVW{ilw4@+8)I0up°

+y&+s080168)z,.AANULK HxANUpa%H A+8)0Y

£80S AI'{\]%H 32 60.$VW{Uiéul

K%0 VACUUM Aizedl¥ +aellg«lbcj vacuum_multixact_freeze_min_age °@+xaN

ID ilid%H ©+UI6UXY#>Ud %He%aN ID M+%H{|+xaN ID1

a( %HAI pg_class.relminmxid §)wKOAb3PIUGASK+>8XOx&N

ID1~_OHUj vacuum_multixact_freeze table_ageél Lai%06aeAise1XYK pg_class
relminmxid \]' mxid_age() 0&R"+s01

@A VACUUM ieed é#-dp» EGL&A>-6UL
>RIsEa./0U+EaAiisVW E+>éxaNUi>-l
gé+xaN+|Bg)XYia,1

éé%c‘)(")ae(_H labcxaNsd6" autovacuum_multixact_freeze_max_age+Al
pL*1%0eeAziiicelsxaNuS1]+8)0" 2GB )
114tula>éxaNsd+A23leeAzliee{LpAKEaA-T1E\'GzUi

KNgii|J{U*100060Gieel

"GzURé-=
IvorySQLa%HXK+g:#fiCé>?+‘|M*autovacuum*l"+A+#"§3('3T‘VACUUM‘.‘ANALYZE
‘/E(;ls"jT]iI"GzUUééiIS—|96{|’\V,P!+A10uéép§]ﬂOAaxE
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postgres=# SELECT * FROM pg_create_physical_replication_slot('node_a_slot');
E slot_name |Isn

_____________ R

Enode_a_slot |

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

+ +

Enode_a_slot | physical | f
(1 row)
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+E#LIL UYA Y1Kag«l<] y+Ay7LI%H()iais1°¢ UUNSTw

X'y1°d07A4U]<] yI°cdKUN$pXUA&Ouiar

LOG: entering standby mode

... then some time later ...

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

Kou N$~:I%I'Id%Hé\é¥I%»MAé\¢i()65ﬂISGZKiUi%GSKOU N$; wal
_level'Oai/-a’replica™+'logical +q«u-i+ WAL
1€aT]:H1KOI§KOU4EIIRI%HY»E£#{Uiiber

¥ %H24aNad" 64 HAAN
¥ T8i«Ef"+2aN

A ge-K\T'(hE+pX°»309HOUIae XO4°UR5%H WAL
hERIIOXO0.0UN$!+ archive_timeout'/-%h"1

[-*H&.X¢U](§ aNIDOU. AAHAN+I7ESI11HJUNS| +/-€ i(“u(
OUNSI+/-IYCEKAV"=U GIll7E§1Y"IM_0./0-KOTAH&NIoH
1./00aYZI7E80§ AEHANI)H]./OLéar+AvIpRM-{K1AEI+4.
Hr



max_connections
max_prepared_transactions
max_locks_per_transaction

max_wal_senders

K K K K K

max_worker_processes

CE£O #yz+X2Da&#\H]./0l+0ua.+Un(M(0./01+U15aln A
UQOuUI' U6Y{KH]UNS$!+/-IARy{KOUNS$!+/-14al* °O10uU
NUY{KOUNS!+/-IARy{KH]UNS!+/-1:0" Is%HH]./0iF®il
"IU&R+H]./OE&4./-+|'Al&al>3KEaH]UNS$I£60u/-4©I0h
Kmi/4¢3ag«¢ UGFyz1

WAL §"0i¥0ud.+aH1~_Hau%H s
WALIAKa¥s; Ui(H]./0!+0I"Lod%Hg VU AvLYA:

WARNING&NGOE3'C512A0pA('
)*01&max_connections = 80 Z'C 6-(()UZ'C2E%B 100 _
LOG&+=6,-

)*01&!-+=@,-2(()®S._
R&MIINpAfTZ/CAuAXIOH(()_

ail'U6{KHO/-V6|TG@Y Yr+Avl~_HO #:HI -+a{KLAELL
?60 UiglaaOhr+2@0as3cl

éuSamax_standby_archive_delay.max_standby_streaming_delayKMOs+/-£6°1>3+KM
ZO('N+Oy, 1YM UN$0°+bN#AACX]UNSItdaeLACibe/-I c#

>8l6 #%HEfj-+/-01" RHUNS$+bN#a4%H](6C&ea0+a2UNS$I

tdLL>ibcU/-aéx11,¢ -1 6AIEBUNUXOp#XYYA+1

KOUNS$!2G+ANE# "hint bits" # i WAL
00+12aRHUNS!+./LX06|2GO6FI10hIE\Ea]yp#ad+IRHUNSU
LOT!B24aayC./UmivVOa*iKal]yLu2Gi+WXHhEVWE|iu relcache
AAhEIOhK:HADU./00a®HI¥#w-a6+1-°4A3\|dblinkfi62Ru=./0
YaLé\] PL ".6(./0'2+4auLX]IE\GAN#mMA&SG+1

KAVADQ«I5 PR+EUAECH iyA+r

¥ ./Ugi8dDDLU: e.g., CREATE INDEX
¥ iM.EaM: GRANREVOKE
¥ TI/EC: ANALYZEACUUBLUSTEREINDEX

/E30U/ECU+6uU@OIKOUNSI+0a0ORDANq«#i*3+1

°_#leeéaldaSK(RHUNS|+a?AOYal0Aal” a°OuéiECI'EUSK
OUNSIOTIVW>RtuKaLi°DRRHUNS$1

*pg_cancel_backend()". pg_terminate_backend()'LK]yR7!Lalo #OTAv+ Startup
-=1"pg_stat_activity" Ua Startup

-=kl%H@I{ UAAVANKIARG1°_ #KAvq« pg_prepared xacts ©#8al1”

2U/66 O¢u+AEHANIA[OUNS!+ pg_prepared_xacts' VW*G/AECU66tP+aN
AKAVCTROGOEL

.cfo%nhl pg_locks’®\tAARhEZd “pg_locks +\\GrN Startup

I\1{Z231(204EA+=X5Zi(»hE£Z»£ AccessExclusiveLocks 1/E3 Startup
-=:+U0b./0{KIVWA&ax( Startup

-=,"AccessExclusivelLocks 12+U kIK pg_locks UI"EQixu8K1
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Nagios+-Echeck_pgsqILXYLal&4 aa+&éAa#8K+1check_postgresgiEm{LO
Laliéoui_+UXO°G ©"+0]+°_1Y"J:%62(Ji«L UiTiaakKR
HUNS$! (i*1z01KOUNS\T+zUG0A E+Ka*»° RHUN$1

WAL hETiZCKAvq«L (LAl pg_start_backup’6'pg_switch_wal u1
XG#69+A6XYLAIZG pg_stat_statements™1

kOUKAvg«La-fig6ila1 A3kOU4ap i WAL
0614aKOUN$"RHUNS}%HKOU XOi* WAL o
6D*16&1{ XOUKOUNS$!Y£%HKOUVWKRHUN$!23%H4@+kOU1kO

Ua* EiZE+tHUN$4?1

'(I*$+vigud”SlonydLondiste.BucardouLem U\TKRHUNS!IA0&°Ka
i*»ROUI+RHUNSI"ELKOUNSNTEEZTIWAL

6D #'(I*$+1daze O]JRHUNS$Yibc&aa./02aa aal*$\[+gu

1

[+ OID Oi¥MIA06uUUIDINSUAOLAIZY E AA(Ya./02|+E#1

s;IKadaNg« *3IdliAléaK6uﬁL}Fa+£mL U-¢\TLOH@IiIXOU
KIR+*TUi¢c’1Om#%H SQL *Aéuyz{#%H!"yz1

daKA&«aai'DROP

TABLESPACE EOUN16uURHUNS]yXO-K!"6E+temp_tablespaces a.\|0A&«
1" KOoAa«UalhEIEaRGAOLIZIOE HhEiA,IOh6A&«XYia,

VW WAL 6DXYr+1

KC)UN$:\T‘DROP DATABASE"“A:LTER DATABASE E SET TABLESPACE'L-1%H WAL
@I"Lb»Ea yRRHUNS!tH./0+]yiaiAa2 y1OHGAUAE* &'m

ax_standby_streaming_delay +/-#-d1/3ALTER DATABASE E

RENAME" (1a2]ylOKIl¥iiU tiaFllAo”_"a566'(./ON+DalKou

iiulib»=Xo]1

KWBSEAVUADUIN sedla#60Y:+a4*G DROP USER ' DROP
ROLE lo6]yuA yONay yly u*ibcéi -

EE£& V1CH]y 06| y106T&{O](AviaaKoUN$!+%56 DROP
USER® 0\RHUNS$!+]ya21

D+GaL UESV"EKC‘)UN$:+é_|éa6D%H—|9L UP»pg_stat_user_tables+ Inserts
i+TULKAV+23 stats hEUIV,1aa0 0UN$.RHUNS$+ stats
L ©yOiUa#%06iMo #DU1

KAva« Gzl #3G+1"LKAVEO-fTG1

a8¥-=.Re29-=KAvV«#RGEH+188¥-=LOTETG¥5*OUNS|+aa¥
4@0IR&29-=LOT-f+6z(RG1
OXY@068)KRHUNS$!+FI6Aa+{|1KAvq«l' CHECKPOINT ACiiyAlAo
UOT%HBT¥0 #%H|+a4¥1

:Ha.ae

KOUNS}IXY\]a.wal_level.vacuum_defer_cleanup_agelKOUNS$!/-max_standby_ar
chive_delay.max_standby_streaming_delay d-1é_1

KOUNS$jIXY\]a.hot_standbyomax_standby_archive_delay.max_standby_streaming_delay
13°UN$£EKRHABvacuum_defer_cleanup_age¢Oaé 1AosRHUN$AUOUNSI
"Lat4?1
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KOxZE;a};18°-K\T+aN+}~Uj1\|iISA4NGA;;06" 64
HO+&NLbcad y+TGIpR>"HTO+2aN}u1”_*06iiljkial
i*»RUNS$pX1

OUNS$!+ %HAa&¥L-(RHAO+X]TG¥1" RHUNSKOI@O(?0£#
ii761¢0a+aKoUNS$TG!;6|-9:RHIda K WAL
PXU-1%H-%ATG¥1006iiK XO*+I¥f8iiU #%Hyz1!fl*
OUNS$iI?6VW yX]IOXO#E (60E6()°+RHUNS$iI3a0&%H|+0UN
$0421VWKOUNS$i43?26+ii510mE£ RHUNSCNA" 04| +0UNS${#
%0tA"=1

KAvOAIE A£HaNéa+ AccessExclusiveLocks Lo+0p+-fUA@1” ae0I\TIS
V*+1Ifo+" AccessExclusiveLocks™ +EHaNIN+ae 0\ T%HaEx  AccessExclusivelLo
cks +IRANICEdeaed max_locks_per_transaction” KM%H{i+UI{3#0UN$!6
4.U+0p1”_ae+ max_prepared_transactions’/-a Oleeém &°eNOHyz1
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lvorySQLC,
1. 0G:<

ne

IvorySQLOGDD@06Y556r

yum70G
dockerOG
romOG
780G
debOG

K K K K K

mqL{&ir oDP+0OGH\Tas6"=1A%;Y£IvorySQLI:4&

©hlOG:;:y1d%H]yIVIKLrootM@BIOGH\].s6NY6]yOT10PYivorysql]

yav1

yum70G

Id*¢OlvorySQL yum7M-hE/etc/yum.repos.d/ivorysql.repo

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

[ivorysql4]

name=lvorySQL Server 4 $releasever - $basearch

<23 1

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

enabled=1
gpgcheck=0

£8QGRIOGIvorySQL4

$ sudo dnf install -y IvorySQL-4.5

¥ a0G°_

dnf search IvorySQL

a[°_jknsr

Xl

@N
ivorysql4.x86_64
ivorysgl4-contrib.x86_64

ivorysql4-devel.x86_64
ivorysql4-docs.x86_64
ivorysql4-libs.x86_64

¢
IvorySQLAyY7=X.0hE

nivorySQL*9+19:+7P8
2=ihE

IvorySQL2*rhE.O
IvorySQL+a?hi
EalvorySQLAY7E&+170
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6 ivorysql4-llvmiit.x86_64 alvorySQL+EigNéé
7 ivorysql4-plperl.x86_64 ](lvorySQL+"=§Perl
8 ivorysql4-plpython3.x86_64 ](lvorySQL+"={§Python3
9 ivorysql4-pltcl.x86_64 ](lvorySQL+"=i8Tcl
10 ivorysgl4-server.x86_64 Id.\TIlvorySQLUNSE&+
=X
11 ivorysgl4-test.x86_64 nivorySQL*9+\|AE
12 ivorysgl-release.noarch BC'éDEUUa@iU+Yum
7M-RPM@
dockerOG

¥ 4Docker HubjYZIvorySQL]®

$ docker pull ivorysgl/ivorysql:4.5-ubi8

¥ \TlvorySQL

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

-ea.jk
anN # é? a&c
IVORYSQL_USER B 10ly1UU ivorysql
IVORYSQL_PASSWORD # ./0]ye8
IVORYSQL_DB _ JONOIUU ivorysql
POSTGRES_HOST_AUTH_METHO uKo@IiUu DBIaeUr
D md5
POSTGRES_INITDB_ARGS _ ainitdb#PQa?a.1aeU
r'--data-checksums”
PGDATA _ L./ABUGRLEE[hET
58Y7AABUIUU
Ivar/lib/ivorysgl/data
POSTGRES_INITDB_WALDIR _ uclvorySQL
transactionhEtE[IUUK.
IAGGPGDATAU+AAGUL
1. >?LPOSTGRES HOST_AUTH_METHODA.?24trustiOhLiNVORYSQL_
PASSWORD/-%¢1
! 2. POSTGRES_HOST_AUTH_METHODA&./-ascram-sha-
256I©iaLPOSTGRES_INITDB_ARGS/-éN auth-host=scram-sha-
256IE0\./0-¢-TO3H1
rpmOG

¥ 0OGaa
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$ sudo dnf install -y 1z4 libicu libxslt python3
¥ YZrpmd

$ sudo wget
https://github.com/IlvorySQL/IvorySQL/releases/download/IlvorySQL_4.5/lvorySQL-4.5-
a50789d-20250304.x86_64.rpm

¥ OGrpm@

\IY5£COGEarpm@r
$ sudo yum --disablerepo=* localinstall *.rpm

0LiIOGK/opt/lvorySQL-4.5/E[51

780G

¥ 0OGaa

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

¥ YZIvorySQL7P8

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

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

¥ M-

KIvorySQLAB5IOTY5AEC-TM-I\N prefix;uOGAS:

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

¥ ¢N
OTY5AC-TeNr
$ make
I cNuIOG!; XyOTmake check”make all-check-world\]vvgN+°_1
¥ OG
OTY5ACOGI./OLIOGK!cEN prefix;0+E[5r
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$ sudo make install

debOG

¥ 0OGaa

$ 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 libxmlI2-dev
libxslt-dev libossp-uuid-dev libselinux-dev gettext

¥ YZdebd

$ sudo wget
https://github.com/IlvorySQL/IvorySQL/releases/download/lvorySQL_4.5/lvorySQL-4.5-

ab50789d-20250304.amd64.deb
¥ OGdeb@
$ sudo dpkg -i IvorySQL-4.5-a50789d-20250304.amd64.deb

I0LiOGK/opt/lvorySQL-4.5/E[51

TG./0
de yum70G 6 rpmOG 6 780G 0 debOG +]yla°aGTG./01

¥ JM

OTY5ACAOG]yIMIIY]yaivorysqllOGABG&/opt/lvorySQL-4.5/r
$ sudo chown -R ivorysql:ivorysgl /opt/lvorySQL-4.5/

¥ M-78aS

LY5M-29]y+~/.bash_profilehEV\]source ACOhE\78aSier

PATH=/opt/lvorySQL-4.5/bin:$PATH
export PATH

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

$ source ~/.bash_profile

¥ ./OO63H
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$ mkdir /opt/lvorySQL-4.5/data
$ initdb -D /opt/lvorySQL-4.5/data

E EE-DE3VIi1346Z341D_aéE3" VNO20 Vinitdb --helpOOOx

¥ TG./OUN

$ pg_ctl -D /opt/lvorySQL-4.5/data -I ivory.log start

LU-D&.]0;0./0+./ABIA

14.]0;0pXA81{xa.\|Dal:\]pg_ctl --helpAECYZ1

&[¢0./J0TGUNr

$ ps -ef | grep postgres

ivorysqgl 130427

1 002457

lopt/lvorySQL-4.5/data

ivorysql 130428
ivorysqgl 130429
ivorysgl 130431

ivorysqgl 130432
ivorysgl 130433

launcher
ivorysgl 130445

10

psql’y./Or

130427 0 02:45?
130427 0 02:45 ?
130427 0 02:45 ?

130427 002:45?
130427 0 02:45 ?

[v4-5-6:::M-78aS] M-wPGDATAI)6&a.XYVW1-

00:00:00 /opt/lvorySQL-4.5/bin/postgres -D

00:00:00 postgres: checkpointer
00:00:00 postgres: background writer
00:00:00 postgres: walwriter

00:00:00 postgres: autovacuum launcher
00:00:00 postgres: logical replication

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

$ psql -d <database>

psql (17.5)

Type "help" for help.

ivorysql=#

E EE-

dE3VIiil@fus+z346UU0_IvorySQLUY  Vivorysql3462bR aaZlvory
SQLA& VaeV.aU3postgres3462aeAceéhivorysql346_RUaaZIvorySQ

LééBV.éfjivorysql34621J23U3

E 4¢E3'VNO20 Vpsql --helpOOOx

| DockenTlvorySQLila°PQada.laerpsql -d ivorysqgl -U ivorysgl -h

75



127.0.0.1 -p 5434

s6lvorySQL
I \]bc%0D4&s6;:g”./JOUNVH3./HU1
yum70G+s6

OTY5AECAas6r

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

dockerOG+s6
OTY5ZCN\vorySQL-$g"\TIVV,IvorySQL-$.]°r

$ docker stop ivorysq|

$ docker rm ivorysg|l
$ docker rmi ivorysgl/ivorysgl:4.5-ubi8

romOG+s6
OTYS5/ACs6VzUhEtr

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

780G+s6
OTY5/Cs6./0VZUhEtr

$ sudo make uninstall

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

debOG+s6
(")TYS/ECSG.IOVZUhEtr

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

2. Elwd
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0¥

OGVTG./0

yum7;<0G./0l:4e <0G

AcyZ{xOGDDI:4e 0OG;<
" O¥./08°OGV

20exy

E|Uzi¥N&?6exyEO-fIAL

$ sudo systemctl stop firewalld

M-hE

TG

Aw40T¥Y.HI¥wdSviloi¥acadataAd5+postgresgl.conf.pg_hba.confoHhE-T

M-1
¥ postgresqgl.conf

LY5M-aQRpostgresgl.confnEEOr

listen_addresses = *'
max_connections = 100
wal_level = replica

max_wal_senders = 5
hot_standby = on

¥ pg_hba.conf

LY5M-4QRpg_hba.confhEEOr

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

[78@O1I-TM-

6TOI¥./OUN

$ pg_ctl restart

HI¥

0OG./0
Yum7:<OG./0l:de <0G

IYU+pg_hba+M-lobademo]0\]IOdM-iib»./0&8Y4el:é
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AcyZ{xOGDDI:4e O0G< 1

Hi¥./0aa°0GI a’TG

?0exy

E|Uzi¥N&?6exyEO-fIAL

$ sudo systemctl stop firewalld

wdSvi
KHi¥!OTY5/ECIId%HOoi¥+¢EeHUIEwdSVir

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

-haon¥ipy
-pAoi¥./07/'1UUA&5432y
-Ua./0lyy
-D&CId+Hi¥./0./A61

K K K K

Lea.\|Dal:\]pg_basebackup --help/ECYZ1

M-78aS
LY5M-29~/.bash_profilehEr

PATH=/usr/locall/ivorysql/ivorysql-4/bin:$PATH
export PATH

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

source6hE\78aSier
$ source ~/.bash_profile

TGHi¥./OUN

$ pg_ctl -D /usr/locall/ivorysgl/ivorysql-4/data start

E|+\]
a[E|E#
Ko¥IOTY5ACXY[Rwalsenderr
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$ ps -ef |grep postgres

ivorysqgl 11176 8067 0 21:54 ? 00:00:00 postgres: walsender ivorysq|l
192.168.31.102(53416) streaming 0/7000060...

oH¥)X[Rwalreceiverr

$ ps -ef | grep postgres

ivorysgl 6567 6139 0 21:54 7 00:00:00 postgres: walreceiver streaming
0/7000060

Ko¥!psql'y./0IVA[E|£#r

$ psql -d ivorysqgl
psql (17.5)
Type "help” for help.

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

client_port | backend_start | backend_
xmin | state |sent_Isn |write_lsn | flush_Isn | replay_Isn | write_lag |

flush_lag | replay_lag | sync_priority | sync_state |
E reply_time

E11176 | 10 | ivorysql | walreceiver | 192.168.31.102 | |

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

| | 0|async |2024-

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

OP192.168.31.102&H¥+iplasyncAl./OADDABASvVil === \|E|
E|UEa+24aNKO¥OTI64aa)0H¥pXY OT101¥+./I"SVIOARHI
¥107¥24a+°_Kbc%HHi¥pOxaOR1
YAIKOi¥Id%H|+./0testlVKoi¥-TaOr

$ psql -d ivorysqgl
psql (17.5)

Type "help" for help.
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ivorysql=# create database test;
CREATE DATABASE
ivorysql=# \I

E List of databases
E Name | Owner |Encoding | Locale Provider| Collate | Ctype |ICU

Locale | ICU Rules | Access privileges

+ + + + + +
+ +
Eivorysql |ivorysgl | UTF8 | libc | en_US.UTF-8 | en_US.UTF-8 |
I?templallteo | ivorysqgl | UTF8 | libc | en_US.UTF-8 | en_US.UTF-8 |
| | =c/ivorysql +
E I I I | I |
|A | ivorysql=CTcl/ivorysq|l
Etemplatel | ivorysqgl | UTF8 | libc | en_US.UTF-8 | en_US.UTF-8 |
| | =c/ivorysq|l +
E I I I | I |
| | ivorysql=CTcl/ivorysq|l
Etest |ivorysgl | UTF8 | libc | en_US.UTF-8 | en_US.UTF-8 |
I I
(4 rows)
KH¥aOr

$ psql -d ivorysq|
psql (17.5)
Type "help” for help.

ivorysql=# \I
E List of databases
E Name | Owner |Encoding |Locale Provider| Collate | Ctype |ICU
Locale | ICU Rules | Access privileges
+ + + + + +
+ +
Eivorysql | ivorysql | UTF8 | libc | en_US.UTF-8 | en_US.UTF-8 |
I I
EtemplateO | ivorysql | UTF8 | libc | en_US.UTF-8 | en_US.UTF-8 |
| | =clivorysq| +
E | I | | I I
| | ivorysql=CTcl/ivorysq|l
Etemplatel | ivorysql | UTF8 | libc | en_US.UTF-8 | en_US.UTF-8 |
| | =c/ivorysq| +
E I I I | I |
| | ivorysql=CTcl/ivorysq|
Etest |ivorysql | UTF8 | libc | en_US.UTF-8 | en_US.UTF-8 |
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(4 rows)

3. 2%+:<

no
IvorySQLK27PostgreSQL./0+'¢é!/Fi iI+EQNO1

IvorySQL»YA(!"I|.dAK27./066D6} AL & 7]yFisULGE+A#EULR
&'Fi%HIaCMOBX,-MOX2M.é(\[+66D51

IvorySQLFi+,-NOL\]lyOxdACMO.X,-+PostgreSQL./0E|lia{3+./0,
-M.&i110aHw4LEDBMSaaRPostgreSQL+"=1Uaw./0&iiwiil

i£nc

Ko¥sa+PostgreSQLKG>1+;F5I@FaOracle+,-1CE&°@F4parsero47ioADPL/
PYSQL@FPL/ISQL+.11@FS=""5r

PGILH Oracle M F

5432 1521
PG SQL
Rt 2%

Oracle SQL PL/pgSQL PostGIS
PL/iSQL lvorySQL_ORA
PL/Python Postgres_fdw

fRHT 2%

PL/TCL Oracle fdw

PL/Perl pg_idx advisor
PL/R pg_logqueryid

PL/Java pg_stat statements

PL/V8 pg_query_rewrite

P T R TR F 5
A& EE AR E
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Users

—
— Database cluster S

[Userl][User2l[Use:r3] [Usern] ’ /

Database 1 Database 2

\ //

guA+aH
5 esecwoPostgreSQLFaguA+aHYaEb+Y@1

pg_namespace

pg_package

v

. oid pkgname pkgnamespace

System
Catalogs

: (|
U

pg_type

pg_proc l

po_type pg_variable

10di66%0qld0+62qldAl

[d%H./0

[[2eO_Ay.JOUN$+6%HYAC#]Old%H./01%e\TO+IvorySQLUN$XYE
Ux./01CEU& H@A. Hlyé \|%H./01

ae+O¥euSX0wazeldwXY\]+./01* _OhaetXYVWO%AIVWOR5%i1
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varnamespace

pkgspec

varnameaccess ....



o|d%H|+./0IKCEOHYAP{ mydb laeXY\]5>+ A Cr

$ createdb mydb

A TbclU)AI6A+UNIeXY 8" mi+}~1¥1

N e[RP@5>0h+Aar

createdb: command not found

td¢#lvorySQLOaOG31+#emOOGIM+#ee+shell| AE[Oa/--¢ 1<]]seE
[m]oACT]r

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

Kae+O¥IOHE[XO %h1.ee+O¥8iSigM+[OG;PYZ-¢+6-1

12%061UXO#Ohr

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

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

0%/06UN$OaTGI"+K createdb’q/0'y +ii0aKg}1©hlze{°4[0G;
pr+kOeéus1

U2%HIUXO#Ohr

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

KOPFRwae R+#5N1”_euSOadaeldlvorySQL]y~'1¢U*IOuF(18lvorySQ
L]y~".4aguly~'# ©+10 ~_se#téuSIad 622q
YZIdly~'+ 8laeacauOGlvorySQL+aaguly+iUs!fx

postgres UEOId6%H]y~'1{aXO#JKae+IvorySQL]yN.se+aagulyN ©yO
6ii5lze&°\ -U K@ +\| PGUSER78aS;uze+IvorySQL]yN1

~ geaH./0ly~'IC#0ald./0E&°+M@Itdeeli[R5>+Aar

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

VEEa]ypisXId|./01”_IvorySQLiisazeld./0ltdaedl O¥eiiSIKee
Id./0+M@1GFObiii:kOae+0O¥eiiS1n s 'ROGwIvorySQLItdeeUdYze
TG./OUN$+]yiU#6AREe4a.JUM@+JIKLALhttp://www.postgresql.org/docs/17/t
utorial-createdb.html#ftn.id-1.4.3.4.10.4[[1\]]

ae-XY]L"Néld./01lvorySQL*3aeK%HO¥!db3.S+./01./0Né #Y

802rVW1(63Hé&"1%HDE+ba#ld.zes;lyNON+./013xLIx/6./
ON&BV./ONIEYOhXYiVae+A«1°1dOh+./01a&%«9r
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$ createdb

N gey{ A\Jee+./0wltdee XYV, 1jMN™_ae#./0'mydb +EaR8IdR
Ultdee¢XY]5>+AECV,'r

$ dropdb mydb

0a(04/£Co81./0N #DV+]yNldaseté a4k 11OHGALKY2UAEa*
0./04?+hEpV,VW XZilaabOUa&aa|};%u°eNzd1

{x?( createdb . dropdb +AaXY¥aK createdb. dropdb U&R1

1d%H|A

eXY!":uA+Né.Ea +NeaLbROIdAA

CREATE TABLE weather (

E city varchar(80),
E temp_lo int, --F'6-
E temp_hi int, -- FU6-
E prcp real, - 7-
E date date
hi
®XYK  psql ROOUECYaiTel psql XYjO6ECPR¥ET1

®eXYKSQLACU E\|JaCOEAlSIAE.ITEu10¢3/OaeXY].|> ©+aED
D«OAEGIMLACeIcK%TULOHIGE0

OU©9/AE4&1bcsK” R>bRTO+»1/4pU||W18QL#0’)«e gi12 tu+.§
|3aK1jé]4©'@IEOLUE+i128'YOaOdbul

varchar(80) ;Uw%HXY§)>"80Hée+b3eei+./pR1 int #ul+~.PR1 real
#%00](8)e%EN¥.+PR1 ~ date N

PRUGXY 6a00(IPRa’date’+ Né{# date’10dbXOjqDE"+-é|Rop N

& RKMul

IvorySQLE&*A+SQLPRint"6 smallint 6 real 6 double precision 6 char(N 6 varchar( N 6 date

0 time6 timestamp é'interval I—ééL§+!]NO+I?B.Oé’\+1cbl31IvorySQLUXYUTb
3. S+]yuc./PR1A0PRNV #ja?«&l,wSQLIAC+EE+ YAl

62HYALESUA. " E4?+AUd-r

CREATE TABLE cities (
E name varchar(80),
E location point

);
PR point’ ¢#%0lvorySQLia./pR+YAL
SRICE-FRA e ya6HAIN+aeAY ©+2D6d ItdeeXY]5>+ECV,

“r
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DROP TABLE tablename;

29./6SQL290&eb 6 g ./aN

s%HAIIdRI” @Ubc./1K./0*aa]};10§°b+#-9./1%0-9%T.
/18e{XYK%HAECU-9XTIC 0-9 }-+T1E\&0ILU%u +UI{é Id}
~+T1

°Id%H|TI\] INSERFEC104ACo+FiA+Né.LU +U1Y~leN
q U+ Ar

CREATE TABLE products (
product_no integer,

m [mp

name text,

m

price numeric

~—

CREATE TABLE new_products (
product_no int,

name varchar(255),

price DECIMAL(10, 2),
release_date DATE

[T m [m [T

%H-9%T+/ECL#r

INSERT INTO products VALUES (1, 'Cheese’, 9.99);
J+U#TA0U KAUGF+HX G+IVW]."¥ALIfl/+U#h&sfSUIC]
*3\LSAID1
I>+ia+D¥#aeé UIAU +X1°3ZOHyzlee{XYKDA G 1Y~I5>+0

4/ECpa.ihtd £C%h+e_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);
3xlyUake G +Neé#H3aal
n_seeOaYEEa +UltdeeXYVWLU+%u1KOG6ii5I0u Li?@4 E+DVU
1Y™r

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

6202D#IvorySQL+%H,-1"4\°G+U4423?@ laxNH°G+ U¢?@xNH
ILe +L\IPVU1
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awEézale{XYKkDAC+DVUI|(@H+ ~+](~HTr

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

&XYK%HAECU-9XTr

INSERT INTO products (product_no, name, price) VALUES
(1, 'Cheese’, 9.99),

(2, 'Bread’, 1.99),

(3, 'Milk', 2.99);

m [Ty [mp

INSERT INTO new_products (product_no, nhame, price, release_date) VALUES
(1, 'A', 100.00, '2025-05-29"),

(2,'B', 150.50, '2024-11-20),
(3,'C', 200.75, '2025-05-29');

T m» [T

{XY-940+° 6X00aTo%T XTur

INSERT INTO products (product_no, name, price)

E SELECT product_no, hame, price FROM new_products
E WHERE release date = '2025-05-29";

OFiw](0S°-9+T+SQLAO@i6 67q G+eeINO1
Fl
K%0M-9iS./ileN\] COPYEGL™ A INSERTZECtdGRICHCel

a0./ de 669a0+1nad veévg vTad
uad
0HA0+°_ XY]EuAAVO&Oq-T!ulja#:

gueryl UNION [ALL] query2

queryl INTERSECT [ALL] query2
queryl EXCEPT [ALL] query2

queryl*. query2*p#XY\]Y!EaiM+a01Epaa{XYAA. "IY~:
queryl UNION query2 UNION query3

@OOT+#r
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(queryl UNION query2) UNION query3
UNION'£okE*'query2  +°_EQR query1*+°_i6 "CE O£ O¢#0uT @Oidfi+X
01a2l"'LV,°_UEa6v+TI¢N DISTINCT b+thl,Eze\]w"UNION ALL'1

INTERSECT QR8U*AENG* queryl . query2*+°_U+TI,E&kw INTERSECT
ALL’l )Ea6vTpii,1

EXCEPT QR»EN*'queryl +°_UC#K query2+°_U+TdaiéO{boHa0+*q
+|,Eakw EXCEPT ALL'l_)Ea6vTpii,1

aw0SoHa0+V6&0qI00Ha0E #0Vaa,-+0{¢/O Epsiich.S+
IVWaU+ a,-+./PRIN 010.57 Ueecg+thl

vTa0

vTadircLa

sOH$gan(6%Hiu+a0IVTa0#>;+OTCWIIOH$LId%Ha00J160J
@6%H *Gather**+*Gather Merge*i¥15>#%Hae+YAr

EXPLAIN SELECT * FROM pgbench_accounts WHERE filler LIKE '%x%";

E QUERY PLAN

EGather (cost=1000.00..217018.43 rows=1 width=97)
Workers Planned: 2
-> Parallel Seq Scan on pgbench_accounts (cost=0.00..216018.33 rows=1 width=97)

E Filter: (filler ~~ '%x%'"::text)
(4 rows)

m [Tp

KEa+i251"Gather' ~*Gather

Merge*i¥paa%HA0JI #LIVTOT+0J+%I¥1” “Gather ~*Gather
Merge*i¥6(0JI+>*Eltd~HaOLVTOT1” "6(0JI1+Lés-Itddaad

UK 15+t%I¥0VTOT1K!>+YAUIa0aAyw%HAIZa, Gather i¥mi'a
3a%HO0J1¥18300Ji¥# Gather i¥+eA¥IEY UVTOT1

\] EXPLAIN AC,

&@0[R,J$KM+La+.S1sa00Tq«RI"Gather ¥il@F]yuO+-=Lii:+.
JSKU+La+.S%hx+ ReLAa+-= 1,J$LeN\[+ReLA++.Sigid>x
max_parallel_workers_per_gatherH1bcitOx§K+ReLa+-=+©.E
max_worker_processes
max_parallel_workers@ildal%oHVTaOX0ii\]);,JUN+LA+0\TI caXOeém
\|La+1>0+0IX0Z8(X]+La++.S1da0X0iib» 3+a0MO1”~_06

fiwfltd¢ UseN%5FC max_worker_processes’."max_parallel_workers +UIOh{
x+La+XY©I\Ty +ii'max_parallel_workers_per_gather'10h,J$i°+N%u+La

+1

&4%H°UVTAOUNTG+ReLA+-=pLUOTOJ+VTI¥10uLa++pb+{LOT
60J1 "-a%Ha2+bNr'-¢ 6ZEaELa+ 1+P!1s~H0J+VTI¥a.
WNSPlilpb+IfLAF&%Ha2+Q<aOOT+La+1a"0IS0J+VTI¥-1
[S+Plilpb+L#ee]06ZELa+ 1+PIVWOT Gather'~ Gather

Merge ¥ EQJ¥E++bc-%A0U1KOUi5IpP+Ea+OTVTI¥+LALU
eN1

s0J+VTI¥+*Ei¥# Gather

(1©h
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Merge'o # Gather’il’Al HOTOJVTI¥+-=0-TaX+P!IVWpP+OT%0£E
eéfX+uVvidal Gather UYbcDE+fX4La+6ZPNOGi8XOTwEK+WXFX
1

citilRvT&OI

ato/-ub»a0,J$Kbciisp TuvVTaA00J18w!VTAO0JOXilulé
M-35 /-1

¥ max_parallel_workers_per_gatheré i/-8i(>+U10#%0IEN{QUi+¥2)#E
]+L&+.S 06" max_parallel_workers_per_gather EM-+.S1

a?lgu%u O\TKe]lyib514aKe]yib5I~H./0gi\TKeH-=UI0a
ReLa+-=X]1

N 5>+b%4EAWIEER%H 1a0fXY - TvTad0J1,J$p U4 -TVTA
O0Jr

¥ a0°2bc./A+Ulbc./0T1N %HAOK*EA+CTEUGUwW./uKaaltd

08680-IVT0J1%06Ya# CREATE TABLE ES3'SELECT INTO'Ya'CREATE

MATERIALIZED VIEW Ould|AV?@ +ACXY\]VT0J1

¥ aOXOKOT"=Uiig18°KguU&Xo*i¥ +USPOTI¢ -iVT0J1
YA DECLARE CURS@R2L¢,0 UNVT0J1P@AI%H FOR x IN query LOOP ..
END LOOP 2D+ PL/pgSQL
07{¢.0 i\]VT0J128sVTaO-TilvVTaOguéai 07U+P8OTY(
#Oee+1

¥ \wbcitod PARALLEL UNSAFE '+ .+a01ix.gutic+.pitd0& PARALLEL
SAFE IC#]yuc+ .U0i20& PARALLEL UNSAFE 148 61547 U+°ol

¥ 6a0\TK%HIWEK+VTAOEILY AN %HiVTaOm]+ . R*G%H
SQL
a0ItdoaOL i\[VT0J10#s; @F+%H@iIC#3 U£a, OHGIA
& ub»eHad\|IS+-=1

E\e(%Hiu+a0w-iwvTa00JIK%uii50TH{ uVTOT60J1A *i
Obiiltdpp+Li BOTE0IK Gather 1¥!5+1¥I1¢3" Gather ¥ §K%h1
ICIILKo¥5>+b%4Ei*ir

¥ A3ReLa+-=+0©. 00" max_worker_processedb» O£RReéLa+-=1

¥ E@VTaOA+TG+ReLa+.S 0d"
max_parallel_workersO%dio O£LRReéLa+1

¥ Ay7»wo%HOTialvVWiaue+zP!1+.S 8>10Tiaxs
,-a00e U+°0138
libpg s;0aFiDal*»061alEY 06i1aX0*K a3 libpg
+Ay7U1N OBIIwfItK XO*+uOU/-
max_parallel_workers_per_gather8>#%H&3+0310hXY3Z-T£\Ti60+400
J1

VT0J

44 HLa+aOTHO0J+VTI¥IEY XO&eA.-1%Hua00IV\IXHLAH

T'1 HLa+pu-1AG°_E+%H}eelaoadV ujulaO\TE(; ¢--1
-C+°_14210J+VTI¥%UIA00HSKEIsa%H*1¥0J*IE "€ i+dGal

Oh %HOT60J+-=LYé6VADD TAGT+%HAEIEE" %HE&°+AGT-3
8i%Hua-~=101!fl03O6a0+iGA | +iseé #%0XVT+ieel

VTize

s;865 XVT+Aiel
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dG%_)H6_;Ia°Ay®uA610u‘A6yOUKpa—'::<<J¥6.VTfX'|'an%hl’J
11AQ]jIRizeYVTDD-TCCE+AGCiae #VT1

¥ K%H *VTAOise\ *Nt o *VTHAO+ize\ *UIpa-=*S4A006Z./1s;IVTA©
Tee0aB-
Ié@éél %‘H—|:LDp%HA©6VW|'ae.6ﬁéA©6©]+EaP!ILé—|:XY©
1A4%H ©+AC6GSAP!1VTB-lise+° Y HLa+-=E+fX&il

L&1eePREYAEB-IAO+iaeUXOUK°08&VTiael
an

-"KEVTOJUthIIGAXOINAAO78LU " +&V'y YRYHMXHLEA
1 y+EAXY#bcPR+i,J$66+EVTO0JIX/ OxOeAKVTLA+U\T1e/
YPRIEA-XY#%0VT0J1

¥ K%H *AAQ7'H\ *UIEACHEVT+11& li}aeOTI"_Ef#%HACIe{ué
CeladaiiP!YakAoUa&U+070iJ¥RxHua-=1

¥ K%H *éV'y\ *UIEAO#%HEVT0IVWAali}eeOT10X0#  Ceé+lil#
KWXé iOTilA&K %Hpa-=ULA./.°_./#6v+1

¥ K%H LUW  60a0OVTO;00Ul Hua-=pi}eeOTEAY+dLUA+40©1"_
LUA&I"+60J2G€l106DD ¢eie1K%H VTLU *UIEA#%H
I"A+d17LUA+LAJ¥RxHpa-=1

VTOE

IvorySQL!"TOHH%-TOEN&EVTOELOYI HA*RAOVTI¥+-=OT%HOEA
+l86-=/E3R+ H¥!-1%HIi¥°_10K0JUaCa%H Partial

Aggregate i¥1ARII¥° 1" Gather+ Gather

Merge i°fiRpp+1>RIpb+ol EaLa++°_-~T6|0EER>&+°_10K0JU
aCa%H Finalize Aggregate'i¥1

aa Finalize
Aggregate PATKpb+-=!1"_ad-1+¥!.4a(LAIT.0jiqil)ad,J$
Ul 1YAK>8+ii51 Finalize
Aggregate ¥[R+¥!.XO*EalLa+-=K Partial
Aggregate H%[R+A9T.%hx1a(OPii\VTOEKAE RMOx&E140,J$i
K,J'=UeNO%¥VW UKO6{I5KMVTOEL

VTOEVEKEaii5piéél %HOEpé #aVT
O+ VWEé a%H!p 1" 60Ea%HPRA internal +3a£#1°é aX H.ax
H .1{xai:4e CREATE AGGREGAINEbcOE".m]@U DISTINCT A"ORDER
BY AAl) é8VTOE1a(aXEOEM+sa0<a GROUPING
SETS I é&VToE1daKaOU<a+Ea y{#60JVTI¥+UIMIEO\]
VTOE1

VTAppend

&°slvorySQL&CAXH7U~UTR%HE%°_Eil"i\] Append " MergeAppend 0Ji
¥1K@F UNION

ALL Nige¥0AIffiri06111¢ " Oui¥XYilKbcLEé0JU%hI EXYilK

VTOJUL "IKVTOJUILJ$\|+# Parallel Append ¥l

s%H Append ¥]KVTOJUIl H-=LTAA0JGF+XOTAQJIOhEa+a
*~=(1paOT6%HAO0IPR JUIARCIAGRH2HOJ10K\] Parallel
Append IIOT$LA +A0JIXONOANIK&*~=UIOhxHAO0Ji©IOT103
ZwbNI{3ZZwA0JKtu OT +-=U-ITGP&1

a?l.f,+ Append ¥ ©6KVT0JU\Jidal¥A0Jul Parallel

*VTLO\
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Append‘9s:IJ£UG;|’©+IJ£<(JC');|’©_<Ut');|’©®:Aer\qr258qr6i
5>Gaj8X=Z]-_5<)*+?xérl-VZiO@ N;EEaZiiBICIVE2+6]
AAB-ZMA_°12CDGr§z64JZEN26i6y1 VGr5ghMAgrzmni]®_
E©)I6j?@AE Index Scan'i©Z Parallel ) )

Append HAGixé ie%+-=0T}IC ©+ieXYE ©+-=0i0T1
enable_parallel_append XYi]G|JO6iM1

VT0J168

"_GEA*%H&00-VT0JCa@|ula-1IXY<]O1 parallel_setup_cost™+
parallel_tuple_cost 1sAIOH0JX0j,J$OV-1+fX0J-°4IC{ ©#"al”_L
Ou/—ééltU(”)Y"A"E/—éw{ O£RVTO0JIt¢XO#ad6%apP»a0,J$
€442e+a0-IVT0J1XO+344X8 015271 . 015471 1
KOT%HVTOJIXY] EXPLAIN \ ‘ \
(ANALYZE VERBOSE) 0kl HOJi¥K HLA&++U0Aa10uAaad(¢o#_Ea+L
AINOA¥*REa0JI¥Ya400!i60J+MOi¥1

aNo6aeSqlAECu

ABORT N U’s;aN

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

&C

ABORT RF$Qi(M9GONZi(»AZ»£alA7A_trOOZABU|»SQLOO
"ROLLBAGR&%NIVWEHAWFGYA8K 1

¥ WORFRANSACTION
12SHI_6i:£0-_

¥ AND CHAIN

I-Ely’AND CHAIN® 2li((8@0H2!£0JJefZi(¢*Zi(UK(EO
http://www.postgresql.org/docs/17/sql-set-transaction.html[ ' SET
TRANSACTION'])_Lé25joHli(_

FEO6

\] COMMINA& %H&aN1
K%HaN6!2*G" ABORT (i*G%Hg 1avWw i-ié_1
YA

U Ea{Kr
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ABORT;

-M
OHAEC#%HAa8FG¥%808K+IvorySQL,-1'ROLLBACK #ué+!ASQLAC1
BEGIN N 23%HaN6
v

BEGIN [ WORK | TRANSACTION ] [ transaction_mode [, ...] ]

EE transaction_mode HJS}G&

E ISOLATION LEVEL { SERIALIZABLE | REPEATABLE READ | READ COMMITTED | READ

UNCOMMITTED }

E READ WRITE | READ ONLY
E [NOT ] DEFERRABLE

&g
BEGIN3%HaN6I{¢#Ea BEGIN
/EC!R+EajALIK%HANUOTIPR°GY%HKD+ COMMIF
BEGIN

GllvorySQLKO " GF&ORBUOTENIE#] HiApK B+aNUOTVWK;A®TI
TOAOT%OF&G" OTUNI_)i}i%0ACHL

K%HANGE+iAUOTE(;|1484N+23/F&{°+X8+CPU.|IBRGLK-TxH4?

{KiIIK%HANEOTxHA{ad(£ %»MrKEa4?{|-Oa}u!:ILeiOL
O[RU«E#1

TRANSACT Bahil

¥ WORK TRANSACTION
12ZSHI_6i:£0-_

OHjAL&a.+Uc:4e SET TRANSACTIQN
6

START TRANSACT4OBEGIN® 4©+NO1

\]| COMMMF ROLLBAGK%H&N61

KIwK%HaN6UI*G BEGIN LOG%Hg 1a1aN£# UIEI1°K%HANGUAA
aNIXY\]E8¥08 SAVEPOINi1

E(YuR,-+%al ++ transaction_modes l«+."XYiVW1

ROLLBACHWU{i560a

SET
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23%HaNeor

BEGIN;

-M

BEGIl\#%c“)lvorySQLi§,-1"Ué($QL1A+ﬁEQ START
TRANSACTICMe=0Ua?+,-MAal

DEFERRABtL#&hsaction_mode #%0lvorySQL8§,-1

EEAI'BEGIN 2« i](A9DSQLU+%0 ©A+1Kaii./0UJiIICEde1EaNa
Nijcl

COMMIT N F&s;aN

i

"COMMIT F&s;aN1EaE6aNEA+HKiAEneRX8VWIE KAAn0eAl
a.

WORKRANSACTION
XK+?2« 1'EQae_1

AND CHAIN
A 0w AND CHAIMETG*vv}u+aNia4©aNi 548 SET
TRANSACTIONH|&N1 )I0alaNiTG1

6
\] ROLLBACK %HaN1

s K%HaNE*G COMMIT-1i¢IC# U-1%Hg ials’ COMMIT AND
CHAIN" KANEi#%H()1

%

°F&s;aNVW!Ea{K&AHTr

COMMIT;

-M
/C "COMMIT épuSQL!A1Ae COMMIT TRANSACTION &lvorySQL,-1
COMMIT PREPARED N F&%Ha;&0H%F&EH+aN

v

COMMIT PREPARED transaction_id
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*COMMIT PREPARED F&%HU(EHE#+aN1

transaction_id
OiF&+aN+aNijel
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OF&YHAEH+ANIgEé #Y§OTOAN+O%]Y 0, [y1CH A0(OT6AN+
©%UOUL

OHZEC OK%HAN6UOT16/A£HANLIARF&1
pg_prepared_xactsgu® U GwEas;X]+&A£H4aN1
YA

F&E&Njé foobar 4+aNr

COMMIT PREPARED ‘'foobar’;

-M

COMMIT PREPAR®DIVorySQL,-1L3 #]((laNétgulLUaufwitAE26 Y/
X/Open XAUIC#tugu+SQLD>°itAH1

END - F&s;aN
v

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

&®¢
END )
F&s;aN1Ea6aNb+{KE£a&RX8VWIE *IAAIUA#EA+10OHAEC#%0!
vorySQL,-1"ue( COMMILT

a.

WORKRANSACTION

XK?2«'I'EQae_1
AND CHAIN

A_,uw AND CHAIN')AETG*v}uaNIa4©aNi (a8 SET
TRANSACTION|&N1 )I0alaNiTG1

/E6
\] ROLLBARKU %H&N1

s K%H&ANUI*G END Oaj¢IC#i-1%Hg ial
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END;

-M

ENDB#%0IvorySQL,-I"Fi. COMMIE+NOIR+KSQL!AU;u1

PREPARE TRANSACTION N &0H%F&AHSs;aN

v
PREPARE TRANSACTION transaction_id
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"PREPARE )
TRANSACTION‘é()H%F&AHS;éNlKOHﬁEQ:RIééN y*s;00?fl4al +£
#i}ee8)K!BIVWa&C+XOM UiF&UNSEEK:+F&;*1./0AAG1

%iiAH3IANIREXY¥(] COMMIT PREPAREDROLLBACK
PREPAREZ+AC1XY4bciOo 00#0T¥3aN+uOU*GOUAC1

*GAC+UO+a60[I' PREPARE i
TRANSACTION™ A"ROLLBACK ECrKOT 'RI¢OaRa+s;ANIVWOAHEN+e {
YX86" 6aNiF&Ie_L6JaEX8u1

A E(bc¥sa PREPARE TRANSACTION' ECYJ}I 1au%H ROLLBACK rs;aNuizZil

transaction_id

%Hb3+&NjEI"COMMIT PREPARED A+ ROLLBACK
PREPARED’YRL]OHjé04OHAN16%éé 20%H8&(,VW"éé 1(200
8i1"{ O*bcs; TWAH3+AN+1jé401

/06

PREPARE
TRANSACTION M5H'{BNdVOO#MhJNE'V_6Z1ZH}~Growi(1{)Nér34
600E0I(PIO}EAP;ZQRi(_é<AN[bGri(1{)2L&AI65)V+ PREP

ARE TRANSACTION

OHAECé K%HAN6U\|14N6] BEGIR31

s:KTwOT"bc<aRuiAMUO+1 AENE«OIdE WITH

HOLD +21+OT LISTEN 6 UNLISTEN~A

"NOTIFY +aNU| *3' PREPARE 64N10uiM*s;UO«UE "EEIEYa%HCiA
H+aN0jOa-d]01

A T'SET'8 E'LOCAL'K@UuK"aN+bc\Tia.I0ué_ié+R PREPARE
TRANSACTION!RIVWL {iiR++bc’COMMIT PREPARED ~"ROLLBACK
PREPARED EEI14alKO% D> PREPARE
TRANSACTION +T&{" COMMIT 0 # ROLLBACK"1

Eas;X]+AH3aNi K pg_prepared_xactsgu® U1l
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max_prepared_transactions&>010Le 32AIdAH34NI A6aNaX0iUovw>ep
»yzl
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a0H%F&AHSs;aNI\] foobar adaNtjér

PREPARE TRANSACTION ‘foobar";
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"PREPARE

TRANSACTION #%0IvorySQL,-1L% #](3laNéugulLUauwitA£26 Y7
X/Open XAUIC#tugu+SQLD>°itAH1

ROLLBACK N U’s;aN

fu
ROLLBACK [ WORK | TRANSACTION ] [ AND [ NO ] CHAIN ]

¢
"ROLLBACK fiCs;aNVWb»0aNEa+Eaf{|pi¥Y1
a.

WORKRANSACTION
XK?2«'10aé_1

AND CHAIN

A 0w AND CHAIN')AETG*w}uaNIa4©&aNi 648
TRANSACTIOGH|ANL )l GTGbc|aN1

FEO
\] COMMXINAE %HAN1

K%HaN6!2*G ROLLBACK (i*G%Hg VW tiaé_14N6!2+ ROLLBACK AND
CHAIN#%H()1

%

oU’Ea{Kr

ROLLBACK;

SET
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/AEC ROLLBACK éuSQLtA160"ROLLBACK TRANSACTION #%HIvorySQL,-1
ROLLBACK PREPARED N Zi%H};40H%F&AH3+aN

v
ROLLBACK PREPARED transaction_id

¢
"ROLLBACK PREPARED AC%HG(AH3£#+4aN1
a.
transaction_id

°IAC+aN+aNjel
y=lo]

ORCYHAH3+aNIgE #¥yOTOAN+OY%H]Y M +#%H0 Jy1CHEE (KO
T6aN+O%HUOU1

OH/AEC OK%HANGEIOT1AH3+aNGIARACL
pg_prepared_xactsgi® U Gws;X]+EaAH3+aN1
YA

JaN%jé foobar ACaU+&NTr

ROLLBACK PREPARED ‘foobar’;

-M
"ROLLBACK

PREPARED #%0IvorySQL,-1L% #](flaNélgulLUauwitAE26 Y7
X/Open XAUIC#tugu+SQLD>°itAH1

SAVEPOINT N Ks;ANUUG%H|+£8¥
o

SAVEPOINT savepoint_name

Gl
*SAVEPOINT Ks;aNUdA%H|£8¥1

£8¥#ANE+%0IE0I*EaK idA|ROT+ACIACIAGAN+E#AVR"
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savepoint_name
°|£8¥+Neé1
06

\| ROLLBACK TCR%HES¥1)] RELEASE

£8¥40K%HANBGEJALXYK%HANEUGXHES¥1
Iy

°dA%HES¥VWROSUK dAIROT+Ea&£C+e r

BEGIN;

INSERT INTO tablel VALUES (1);
SAVEPOINT my_savepoint;

INSERT INTO tablel VALUES (2);
ROLLBACK TO SAVEPOINT my_savepoint;

INSERT INTO tablel VALUES (3);
COMMIT;

m [Ty mp [Ty [mp

1>+4NL-9U 1. 3IC (-9 21

°dAVWIRU!%HES¥r

BEGIN;

INSERT INTO tablel VALUES (3);
SAVEPOINT my_savepoint;
INSERT INTO tablel VALUES (4);

RELEASE SAVEPOINT my_savepoint;
COMMIT;

m mp mp My

I>+aNL-9 3. 41

-M

SAdAU%HONES¥IISQLO+!;+HESY Gill 1KIvorySQLUI+E8¥UI£

| "K-TACACIAO\]>r+t%Hd] "RELEASE

SAVEPOINT acq|+£8¥LUP»q]+£8¥YOAEXYiI ROLLBACK TO

SAVEPOINT ."RELEASE SAVEPOINT Ay1KL&D>I"'SAVEPOINT }aeéuSQL1

SET CONSTRAINTS N &s;4N/-PTaai@

iU
SET CONSTRAINTS { ALL | name [, ...] } { DEFERRED | IMMEDIATE }

¢

'SET
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CONSTRAIN:I'S‘/-S;éNEDTéa+Tél‘IMMEDIATE‘DTK HiA°Tiiaa1l DEFERRED
"PTpRaNF&iEidd1l HpTpa'3+ IMMEDIATE ' DEFERRED D1

Kldil%HPTui°u+6iM;%r DEFERRABLE INITIALLY DEFERRHFERRABLE INITIALLY
IMMEDIATE 60°'NOT DEFERRAB&EPO©# IMMEDIATE VW GAR'SET

CONSTRAINTS A£G+EI1;,0PK HaN23ipl(;u+ADIC# E+TAXYK%HAN

E]'SET CONSTRAINTS{K1

Ea%HPTNO A+SET

CONSTRAINTS &{KtubTpé #Xbc+i+ib1l %HPTNOpXY#ADDBU+1/A
Oa;uAbNOI)s;+AD|AE[LI]0 " &5%H3M+NO1 SET CONSTRAINTS
ALL{KEaXbcbT+iD1

S'SET

CONSTRAINTS A%HPT+iD4' DEFERRED KU IMMEDIATE il|fiDliad©e_rbc-Oa
006+./JuKomOuKaN°Tiiaauu3oK SET

CONSTRAINTS £C+0Tq«iaal” _bcOobbTiaal SET
CONSTRAINTS ®j8S%:M95jutiZTUghC_002'SET CONSTRAINTS
XYi]J0K%HaNU+IO¥ai-TPTaal

s;1da’UNIQUE"6 PRIMARY K&Y
REFEREN®GE&IYa EXCLUDE PTAROH/-+EI1’'NOT

NULL' Y& CHECK PTO#K%Ti~9"uKIAE&40 # KjA°Tiu10aidk& DEFE
RRABLE +$%.W,PT{UiAR&&1

iakaOPTI*$O+I*$+O*{AROH/-+1i N "EliK4?bTiaa+0iio*1

6

dalvorySQLV °+PTNOKADE$%ECH#KAE+$%UIXOax(%HPT3M;u+b
TNO1KO®i5' SET ) . -
CONSTRAINTS LiiKEa+3M!4a1a(%HEAD@U+NOI%IK|AE[U+6HADU*
F%HA+xH3MIE[UR>+ADL (ii|Al
OH/ACAauKs;ANEPT+Ta1KANGA*GOHAC-1%Heg VW] liabce

1

-M

OHACEUSQL'AUUG+TAICa%¥@irK IvorySQLUI" GUIK'NOT
NULL"."CHECK PT!1-allvorySQLUARAZEXbc+$%PTlo #TatAde+KjA
°Tiaa1

SET TRANSACTION N /-s;aN+iM

o

SET TRANSACTION transaction_mode [, ...]
SET TRANSACTION SNAPSHOT snapshot_id
SET SESSION CHARACTERISTICS AS TRANSACTION transaction_mode [, ...]

EEtransaction_modeHSi}G&

E ISOLATION LEVEL { SERIALIZABLE | REPEATABLE READ | READ COMMITTED | READ
UNCOMMITTED }

E READ WRITE | READ ONLY
E [NOT ] DEFERRABLE
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"SET TRANSACTION'£GC/-s;uO+IM1 SET SESSION
CHARACTERISTICS /-%HiOR+aN+UUANIM1IKHIANUXY] SET
TRANSACTION 120uUU0U1

READ COMMITTED
%H;Aa0[RK 23;F&+T10#UU0U1

REPEATABLE READ
s;aN+EajAaO[ROHANUOT+6%HA0 N+ /uKjAl:F&+T1

SERIALIZABLE
s;aN+EajAaO0[ROHANUOT+0%H&0N /UK (Al F&+T1M_V*+
XX HaN«+62ADXO0P»%0tuaNiT6%0%HIOTI XOGF+ilLU!%
LUIRCVWER%H “serialization_failure™()1

SQLAucwY60a2+,ar READ UNCOMMITRERrySQLU READ UNCOMMITTED i®a READ
COMMITTED 1

%HANOTWO%HAOM JUKIAG SELEGT INSERG DELETE UPDABEFETCH 6’ CORYR¢
64{KANfU, 01{xa?aNfu, 0. V*i+AaX8 513q 1

aN+AynboucaN# a6/27+a016/2#0001s%HaNaasi™ SQLAC'IN

SERT 6 UPDATEDELETE 8 COPY FROM fbZJ5HGrVaJ2ési5A}~ 5}~ CREATE

6 ALTER'J*DROP OO _5}~'COMMENT & GRANTREVOKETRUNCATE 'EXPLAIN
ANALYZE . EXECUTE °OT+AEC# c/AC!%I) E{ i*310#%0CE+a0n3”

O¢&’Ean!B+291

AaaN{# SERIALIZABLE Ya READ

ONLY il' DEFERRABLE aNaMEiaé1s%HaN+Ea0+HaMpiKMil6aNK5%0
YZL;3iXOue&IKt!R\Ti¢ (ia’ SERIALIZABLE &N+20VW liabc«—"+

960X HY4}Zi+%4¥:106fDEON(" I\ T+ Ar+HO1

SET TRANSACTION ) X
SNAPSHOT OO}ZI(" VUG EI(¢*Z*y* A_8WENZi(A&eWESZyV
‘pg_export_snapshot .68 09.27.57 UPG16".UBN%H;a%el SET TRANSACTION

SNAPSHOT efAyIGry|X-1ilfGpzy_NarOOEZ|X-i&AbfGr#-Y2

o1®000003A1-1' 1 SET TRANSACTION

SNAPSHOT i6NGri(Z©,6A2M9fNZi(ZZGrENS034&0[\¥ SELECT 6 INSERT
6 DELET&E UPDABEFETCH'6

"COPH:OT1a2164Né wi/-& SERIALIZABLE "+ REPEATABLE

READ'f,08_)I6;4LIAR¥Y 148 READ

COMMITTED APUa %HAECZ%H|;401" b9aN\]w' SERIALIZABLE G, Gltdp

9;4+aNé {\|670, 01-al%HEA6XX HaN OP9l aoaN+;a1

/06

A OT'SET TRANSACTION!;0a’'START
TRANSACTION +'BEGIN'I'U*G%Hg VW tabce_1

XY!"K'BEGIN' A+ START TRANSACTION U;uA%+ transaction_modes |V SET
TRANSACTIO¥K SET TRANSACTION SNAPSHOT UoK@ X]1

UOUU+ANAD{XY!"M-4.

default_transaction_isolation éhttp://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 0/-*aa6@0! SET SESSION

CHARAQTERISTICS‘é#]‘SET‘/-OuasméGU1O3IOXY!"M-hE6 ALTER DATABASE
uDB/-UlU1{8 0620q 1
s;aN+ADXYPJ+!"M-4. transaction_isolation 6 transaction_read_only 8.

transaction_deferrable 0/-*a41/-OLU%H&.+a]*4U+ SET
TRANSACTION ' K@40IK ciXY}uD>{a4©+@i1C#I0Oua. OKM-hEU/
-I"+4RGSQLY3+bc070/-1

%

0J06HIWEK+AN+O%:423%H|aNIOy°46FaaNPG; &1L (54l
alY~r

BEGIN TRANSACTION ISOLATION LEVEL REPEATABLE READ;
SELECT pg_export_snapshot();
Epg_export_snapshot

E00000003-0000001B-1
(2 row)

ARK%H|23+aN+2rA6;41j6]K%H SET TRANSACTION SNAPSHOT ZACUr

BEGIN TRANSACTION ISOLATION LEVEL REPEATABLE READ;
SET TRANSACTION SNAPSHOT '00000003-0000001B-1";

-M

SQL!AUUgWOUAGCI " DEFERRABLE 4NAD.'SET TRANSACTION
SNAPSHOT 2Db,2l00+#IvorySQL,-1

SERIALIZABLE H|»EUYZi(_u'7_NIvorySQLEUY%HayZ READ
COMMITTIEBaXYTic+DD{K1

KSQ L%UIXY]OUFEC/-%H Lé+aNiMr'aoY+1-10H na*A9DSQLa?I
VWaéaOaKIvorySQLUNSU@F1

SQLIAM+ ++ transaction_modes }«a.'|C#G(FG¥adlvorySQL*VW.'1
START TRANSACTION N 23%HaN6
it

START TRANSACTION [ transaction_mode [, ...] ]

EE transaction_mode HST}G&

E ISOLATION LEVEL { SERIALIZABLE | REPEATABLE READ | READ COMMITTED | READ
UNCOMMITTED }

E READ WRITE | READ ONLY
E [NOT]DEFERRABLE
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OHAEC23%H|+aN61" 0wl 0062/ +XbcibI|+aNLiilaOui

MI¢AOTw SET TRANSACT¥NO. BEGIMEC%h1
a.

Oua.a(OHjA+UcgXae SET TRANSACTION
-M

K1AUIOaé%*G START

TRANSACTION (23%H&N6rbcSQLAECHTDA23%H61IvorySQL+TaXYi®aK H

/EC'RTDA*G%HOaSNK START )
TRANSACTION 8"+ BEGIN (}R+ COMMIT VW&a!fiOa
O "GF&O1aWDEIL&?gR./0gi{XOuFT GF&IM1

DEFERRABt#&hsaction_mode #%0lvorySQL;8§,-1

SQLIA+K ++ transaction_modes !«a.'|C#E(FG¥alvorySQL*VW.'1

Sqlaedd 4 q SQLjau
“aos

SQLA9E%H AC X '01%HAECE%H o'

+X  +0IVE%H¥'60;00&°1A9S+E7{itX%HAEC+°T1I0®ud #pa+
*0/EC+jaa?1

%HO'XY#%H 2« 0%H ¢  0%H EO+ie 0%H
literal 3MSUN+%HIEEEE 10 IfYACHALIOGIAES| TUO¥AICKE-GIV
aio+"ad$%+YA#%HIEGEE®OLED U1

YAI5>#%HB 4! ipa+SQLAr

SELECT * FROM MY_TABLE;

UPDATE MY_TABLE SET A =5;
INSERT INTO MY_TABLE VALUES (3, 'hi there'),

O#%HE+HAECII+X | %T%HAECHIEO #é AIKO%TUXYad"%HACI
OW/EC-XYi T¥°ul
udl  /E& {XYGFKSQLAUILE #0'I'E.4C}ee%h1

& AECHAAEDA.+0' O©ISQL+ja €%»1>;>+%ud'If#ACNIdaK

I>+YAUCE!fij%HOSELECTO8%HOUPDATEO.%HOINSERTOAC1CH#YN UPDAT

E'EGO#+%6H SET 0'GFK%Hiu6-10 INSERT )*+9%6H VALUES 0}u£CL H
EC+%Ei4,)K oVIIY  Uirl

1jg.?2«

:Y,U+‘,SELECT:6\UPDATE\A‘VALUES‘G'# 2«
+YA|ESQLi§U|a‘I|:,I3(;+\l(:):MY_TA,BLE‘.‘A‘)# ) o Le
SYALEAD ~+Lé /0n(+RBIZo(] E+AEC1aa EaliiA0A0

NEO1?« .1jelad©+ 4°+I03/OCEEAKOaj8Uj+;F50¥%H?1jé

2<C1%H2«< +)}~ AXYK E6 C U&R1
SQLYjE.?2« é Y%HEOs a-zl{XY#Ea+&+80.E2Z800"%H5J06 _
U231R+E&XY#E005J36 _00.86 0-9U"3PE'®

$01/E3@/SQLIA+E0,UBPEH *GFKjéU+lda E+\|XOuiiU]

101


http://www.postgresql.org/docs/17/sql-set-transaction.html
http://www.postgresql.org/docs/17/sql-begin.html
http://www.postgresql.org/docs/17/sql-set-transaction.html
http://www.postgresql.org/docs/17/reference.html
http://www.postgresql.org/docs/17/sql-keywords-appendix.html

+XauM1SQLA GUc@U.e"+Y5J02r°0+2« 18a002D+1jé Ui*
°OXO+!A,-081

guU%H?je+"é O6" NAMEDATALEN -
181IKAECUXY26"a"é+1eIC# Eli+a1UUi5I' NAMEDATALEN +U&64
|dalje+"é|@a63éi1" OHJiayzIXYK src/include/pg_config_manual.h*Uu
K'NAMEDATALEN'fS1

2. I©UMHEH#I12 tu+1Ear

UPDATE MY_TABLE SET A =5;

XYUudA2ur

uPDaTE my_TabLE SeT a=5;

%Hf8+aa#L 2« 20i21o0NO2u12I1Y r

UPDATE my_table SET a=5;

OP-a020?D+1jér AQLEMHO UM HLE _ 1'#E40' " U@o+%Hb3e
EX  1%HAGY EeO#%HEo (i#%H?«é14a "select” XY](©]%HN&Osele
ctO+ "+Al0%HOa©'u"+ select’)lisa%H?« 140KmU\JA*  N+AD
©yOu()1KIYU\JA@Lje+YANSy

UPDATE "my_table" SET "a" = 5;
AZ'jéXY@UbceélwPB&0+865"_°BU%HAC')20HAC'I10\E
XY+d¥am i=+AN  +NOIYAgUaIN+Ne1C# édialkael
©]'je{\Lo¥i1210°C]+NOG#O 1121YIjé¢ FOO'6 i foo'@™"foo™ NI
vorySQLEAYBH¢*Z2PH "Foo™ & "FOO" ilibr5*2M9c<5*_¥:NIvorySQLE2®5d
n!ZUUefB(;b(JSQL|»59h2$QL|»EI5dn!AZUUdefB‘b_5<2é4|»2‘fo .
0°d/*¢ "FOO" O5H"fo0" 1~ "Ag2XaiU]=XIde 3e©]|6Hiu+NOIM+¢,
U °©] 10
%0ADe+al*3@63¢+]P8¥!j+Unicodeéé1006alY U& 612" 12U8;
%H123IR>E§40'u"+NOI0+«OabcaClN U& foo" 6 0P aaé"
& @#a%uoplC#K & 4a€6°\|aC3ZwOHyz(1KO'ElUnicode&éXxXYY3
¢+2D;0rapayi4616-iP8¥'8"+aui.Q'Y!6016-1P8¥'81Y Y
& "data" XY20r

U&"d\0061t\+000061"

5>+YA]12-;802Gw, ;& OslonOai(ar

U&"\0441\043B\043E\043D"

A UNLe3céelPiapulXYKeeiR\ UESCAPE AAIYAr
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U&"d!0061t1+000061" UESCAPE I
3CEEXY#,W16-i60Q'060'040'0ACEE2+h3eHEET: AE3I3caE
K UESCAPR]e©'0 #4©'y21
AWK1jEUB63ceemilLL206EX1
45°603¢2DpXYiJaUGUTF-
16P R0 UP8¥(U+FFFF+86118662D+8K\EOBbAAE €°BPiinV ip
§8)lo#t«ul%He +P8¥a1

A_UN$G8 #UTF- '
8ELU%H3cX %j+UnicodeP8¥3ia@0+UN$c8y”  XOI)_"()1

fS

KivorySQLUa+6 N
TDPRS rééiooi..e1fS{XYi;ukbPRIOXY\E i{%C¢A-lYa{a
€Al0U10uKMLUKR+1iU° a1

eeifs

KSQLUI%HE&ifS#%HEEO'S ' 0g°+h%eex IY"OThisis a
string” 1awK%HéeiU@6%He©'IXY20H4 +e©'1Y AODianne"s
horse"1/E30.%H4©'6 " o1

oHaEaCa cN%H|T ¥A+88IfSUI YK %YIVWLAA%H2K %y +E&ifSh
aN1VYAr

SELECT 'foo'
'‘bar’;

uo(r

SELECT 'foobar";

CHr

SELECT ‘foo' '‘bar’;

) #ua+ijab00aulo+Ta#SQL;u+lIvorySQLY20woAnl

C%U3¢+eeéifS

IvorySQL{YAO3¢OE&IfSIO#SQLIA+%H,-1%H3ce&ifSXY!"K280©
t>20%He0 E 6i2/122Du0;ul YA EOfo0" 8s%H3ce&ifS™ TilaKo

%H20'};2° E"(11K%H3¢EEEI%HapGé&s  \GU23%HCY20+
X IKLUapG.R+&&+IpAI%HIE+&1U6" A 4.1 UEIG1

A 4.1. aui3eX

apu3eX 6a

\b Qu

auu3c
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\f =

\n iT

\r fi>»

\t iAé

*¥o* *o0 *, *oo0 * (0=0D7) Yy-iéiu

\x**h , \x "hh " (h* = 0D9, ADF) evs-igil

U xxxx , WU xxxxxxxX (x* = 0b9, ADF) 16 " 32-6&%~i Unicode é&U

8nK%HapuR>+bcLéégisbLé>3g1aal’@o%Hapnéel: 20Hapd
0 \\ U1K%H3¢éeiUd6%He© wu!Da0" " jal-XY2u'\"1

&+y£ eld+éiX EUN$EEEC8Upa+EE!UlaH#K\[YanineYs-i3
¢il%Hal+iPDa#\|Unicode3¢iP+Unicode3gjal® 04.1.2.3
i UEGyARUNS$LA&&&3i#_XT1

1E

N M-a.

standard _conforming_strings & off ItdIlvorySQLof,é&ifS.3¢éeifSU+aud
3¢pj0l "IKlvorySQLUGA.+U0U& on'13/0&K 3¢ééifSUjuapd
3¢100T&{,-tAIC#X0éaaa(FGTadapu3coO#iijuou+U]1a
a%0allaeXY/-6a.4 off' IC#>34aRep|+Tal” aea\|%Hauu
3c0AI%HIEEEIA08EifS2!%H E 1K standard_conforming_strings’!a|
M-&. escape_string_warning.

backslash_quote{éuw coNeée&ifSU+aui1P8>+&é OGFK%HEé&IfS

Ul

Ea Unicode 3¢+é&ifS

IvorySQL{éelu%opPR+E8i3¢jal *3]|P8¥;ubtUnicodeéél%HUnicode3¢é
&ifS23('U& 6i2/122D+E80UIRE*UIR>E802©'Il«OabcaClY

AU&'fo0" 8430 Twraae & +opl1Kaaese\|aCisZOHyzu1K©'EIUn
icode@éXY!"2%HR846&%-iP8¥C M +%H;>aQ'+60&Y2~1P8¥c'+ap
ad;u1y~léeiddata " XYi2a

U&'d\00611\+000061"

5>+YA]12-602Gw, j+& OslonOai(ar
U&\0441\043B\043E\043D'

A Ao%H #api+3ceeIXYKee!R\ UESCAPE AAQ;0IYAr
U&'d!0061t!+000061' UESCAPE "I

3ceEXYH#GY%HEY-iH0Q' 080 040 N aCEeE2+bce%eél
°K%He&iUBo%HAILE>3g+3cé8lA 2061

46"663¢2DX](;uUTF- \
16PU@uIY!UP8YI(U+FFFF+8811841"%1652D+X]M\EO# 6°+5P
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U@o #py8)+lo#UVREHP8¥U1

"_UN$c8 #UTF- )
8I)EOU3¢X |%?%+UnicodeP8¥L31a@0O+UN$¢8y"  XOl)u_*()1

a®légifS+Unicode3¢jaokM-a. )
standard_conforming_strings 2TIEa@10#4a4 )00jaX0iliopouSQLiA+Ay7IX
OP»SQLA9.P@+0Oeeyz1” 6a./-doffl)ajaLitsVki()ial

3pO)+eéeifs

AA](;uésifS+1AjalfpeDEIC#se&iUgUwexe© M aulieaio

134 %Hpaci421°K0o6i25*3XM{3+a0lIvorySQLFiwii%6i0803
P©]O+DPy26é¢&ifS1%H3PO]+8&ifSE%H3PE'S $UOYHXK+UHN
x€8+01®00UI%H3PE'0%H+UEEIE-+b38EX 0%H3PE'6230H3P

O]+4©'®.%H3P&'11Y N OPadd ©+DA\]PPO];uééiODianneOs

horseOr

$$Dianne's horse$$
$SomeTag$Dianne's horse$SomeTag$

ESK3PO]E&IUIROXYK i3¢+15\|1a@!IK%H3PO]e&IU &°
086~ T3CrésiE-O#TLE>3@2G1apl HIE+IVWPE'| #E+,
EE#M21@+%HX  +9%i¥1

XYI'K %HAA (KM ©+®0AA3PO]&&ifS10>filKe2".ugi1
Qs

$function$
BEGIN
E RETURN ($1 ~ $q$NM\n\n\W\$g$);

END;
$function$

OPIX “$g$[\t\\nW\j$q$  J'GritnVZA#Y NAANWA]  2$Zj3?AIvorySQLEAAG®A
X7_PH5BZwi5k/°DZitnVZij- $function$’I"a#%UuK2EEEIE? E+S
U+ééoT1

%H3P©]éé|'+1®6"_al]1/20%H°i©]1jé+4©,)l,W" OBU%H3PE'
1211@#112tu+laa’ $tag$String content$tagd HY2%4Z2PH $TAGS$String
content$tag$” -¢1

%H§O%H?«‘Aljé+3p©]éé|’é JaC*1¥i21_)3PO]u%EX0uiaa
;>1j8+%I¥1

3PO] #SQLIA+%I¥ICHKY2v @&iheD>1"ff#%0,-1A+eC'ja
{DE+DAa1s°Al+&&ifS6(LefSUIM0a]l0oiiffK"=".ucUGF

17 ]e©'jall%HYAU+ HaudLé i20XHapuloK6:1Y438&ifSi
i, OROHApUIVWYOK ™ .OTq«6|6UEEE&IfSiaud%H1

6ifS

OifS[y0Nf,8€ifSK20':6U«EaCUQWY%H B 8i2/122PUIYA B!
1001"16ifSU*3+é&8a’0"."1°1

a84%0KMIBIfSXY]eYs-io'a;ul\|%H; P X 6i2/122D0, YA X' 1FF"
10060'aud(%H]XH2-i6ZP  HeéYs-id+6ifS1
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002D+0ifSXYYf,E€ifS40+DD Tr+13P©] OilKoifSU1

.efS

KOu%a2bUXYyA.&fSr

digits
digits.[digits][e[+-]digits]

[digits].digits[e[+-]digits]
digitse[+-]digits

LU digits

#%H xHe-i.860R9U1"N \|W1.¥IK1.¥;>"R>¢é ¢cNa%H.81" §

K%H;.106 ellKLRé §0¢N%H.81K6fSU OA9bcaCrLEée1/E3be
p+Q"O'V @0ieN&fS+%I¥I #%HU]RGfS+aaé1

Ou#a.efS+YAr

42
S
4.
.001

5e2
1.925e-3

N %H @U1.¥.;.+.6fS+U0uPR’integer 632
oul"OyixtudpR'integer'1 )* “+UOpPR bigint 664

OUl"iXUAPR bigint™1y ) UiZbPR numeric’ 1@U1.¥./A;. +fSO#OY
ixUaPR numeric'1

%H.&fS63; ¢ +./PRA#PR3ISA+%H23¥1KII¥iIUIfSLie/!5h
"GiaiIR>pO+PR1&%aeXY!"1R 04i%H.eUi6d&a%0;0./PR1Y
NeeXYOhai%H.eUisbPR real'd float4 ar

REAL '1.23" -- string style
1.23::REAL -- IvorySQL (historical) style
Ou@O0!a#y50°°a+%Aa1R0"+1Y 1

LEPR+S

%0 b® PR+%HISXY\]5 0'U+b3%06M9r

type 'string’
'string'::type
CAST ('string" AS type )

ééifs+hmiciRN& type ) )
+DB+ﬁ9§iY:U 1L°_#;,uPR+%HfS1" n6fS+PROa-¢cdY IS ip
V;¢°%HA 10IkDPRIBXYITWIKt6Ii5 i"Gail
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88IfSXY\]f, SQLO"PO]y21

{XY\|%HP@" .+jal;u%HPRAIr
typename ('string')

C#VEEaPRNpXY]KO6DAUI{8 642971 1

N 04291 Uletl ‘

6 CAST() J%32V[O=+1JAVIIlIoImhZ Aaeai_fno[OpAE2

'string' [OiI6AVIITXYA#AEZe&a_ type 'string
ial+u%HQi# éan.\PRLAI;UY%H.fS+PRX\]"::""CAST()'1
CAST()[O-¢SQL_‘type )

'string" [OHZ|»ZGg"&SQLIGu[OiVoGU34ea2bPHIvorySQL}~6Vo»Ee
a dE  :+ja#tlvorySQL+FGJal¢N .m]ja%hl

aae

%HAaaeN#>x NAMEDATALEN-16UU&630+%HééxX ILU+éd0 5>+ Ar
\+-*/<>=~1@#%"&| ?

"|K&aeN!a%udir

¥ @ [* OK%HAaaeN+bcADGFI&4 ELiad%%AEa+231

¥ %HxéeaaeN oY + 0 -°O1,E6NO{cN@UOueeU+%Hr
~1@H#NN&|?
YA @-HGrA}~zv.A-U2b *-

* #10u@i*3lvorySQLOGSQL,-+400 4°K0'l«adiil

s\|[ESQL'A+4aéNileelfa]at¥ia&+aa&03Z-¢1Y N _aeligw%
HN&@ ZQr/A-2A56b" X*@Y laeé 2°X*
@Y 0¢£lvorySQLA 6a0HaaeNo #%H1

iEeé

%U #.860+86a%0 ©(adaaé+IEUc10uéé+{a]aXYKaegaUjaP
A+AD&R10%ia#aw U E+8KYA©°Ouéé+A+1

¥ 8nK%H3PE'd $

UR>+.8iJ0AIK%H".0¢"%HAEH;AU+6-8.1KLE|BhUG3PE'X
Ya&%Hje +%H3PO]e8ifS+%I¥1
¥ AOG 0 \ ,
tla"Elf+Ugl] 0¥ AIDVWAIOY1KOUiTUIAGI*+a&%Hil
SQL A£C+Ouja+%I¥1
DG'6 [ GJOKM%H.!U+PA1{x?(.1+Aa8 68.1571 1
' , GilKoéuja°+U0¥°%H A+PA1
¥ ¥6 ; 0°T%H SQL
AEC1" OGFK%H/ECU«+bco-I,wK%HEEFSUM%HIO]+1jeU1
¥ A6 (i]04.]JUKMOmMGOG8 08.157 G1Kou SQL +OD§OGY A9D
SQLUUIAY0a4aSN+;601

type
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¥ Ag *
Gi[Kou|5hU0%HA+EaY +!pU1s Ja%HOE" . +&.1I-a%
OIE+UCIEGOE °+bckba.1

¥ A¥s . GiK.efSUlvwijo¥°iboA. N1

y:2)

%% AEa#YAAA23VWDAERT O+%HEEX 1Y/
-- This is a standard SQL comment
Ual{XY\] C Y2U/46r

/* multiline comment

E* with nesting: /* nested block comment */
E*/

OPG6/EA23( / ' N '
MOstk/urz/ 10u/EA6XTASQLIAU;u+DDAAIC.CU ©10hCEXY £4
G%I%XOPUAE46+P81

K-%A+ja¥ ;| Eaii4iosuia, VW @O0iiidacl

4ae0y,

A ~ ~ ~ S ~
4. &kIwlvorySQLUaag+0y, .*uM1I1¥aaelado+OyVW#ap+1aae+o
¥..°uMi=2K6asuU1~ UrY ©(0Y,,)ECI+DDOoUIaxH\SE+A]

PI:PQ6'1

A 4.2. 4380y, 64CRil

4ae/PA °uM &C
a Al N¥fie
a IvorySQL-%4ii+bR3i
[] a IPAKM
+- E %PQ6%PO
A a i
* | % a 60,6
+- a Qo0
ob3Leaaed a EaLémAYa]yuc+aa
e
BETWEMBNILIKEILIKE SIMILAR - FUBEUUS?goeei
3M
<>zy >=<> igaae
IS ISNULINOTNULL IS TRUB IS FALSB® IS
NULB'IS DISTINCT FROMU
NOT E 00 1
AND a o0uz
OR a 00uz
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AE364agad,){O](*|cEdaaeladONO+]yuc+aae1Y N _se&dd
“Uc./PRUCWY%HOOA4EI LIa.Ed+O04aae4©+0y | éae+aaé’h
-d1

s%HD@u+aaéNilK OPERATOR jaUilN5>+YAr

SELECT 3 OPERATOR(pg_catalog.+) 4;

"OPERATOR °+i]040b3L£4a8OYE A
4.2000+0y,1 6GFK' OPERATOR() U+#®H;U43&10p#w+1

/E3
Im9.5!;+PostgreSQL\]+4a60y ,)Wa ©1it# v 6 >=.
“<>"a4(isaplaaél 1S \Jaa(lagC+0Oy, 1VWK%uUA& NOT i BETW
EEN Oy, C+ii5'NOT
BETWEEN'.4?7+°++T4& %»1&w{3A,-SQL1AVWON=
OO0!Ud+°+ %»+0U10u,){ERWUKIKII¥{I5I0uaH (ib»Ta
I+aHIM+X0-10no such
operatorO()ICXY!"UQAG'661 "K%uo7iiuladOX0oKbai_6u
()+N5*Ta+Kal

UAID

UAIDi](z6zh+78UIVAK SELECT EG+At AUa& INSERT N UPDATE U+
| UME-ECU+AELAWON(%HAAIDE#YHAG+_1%HUAID+_a
iO0d%H 1S 1UAIDEaiod  1SAD 5"+ caOa
AID  (1AiD;a*\]S.6000E.L84a4%:31¥0SUL

%HUAIDHS  |%r

%HfSheU

%H ©]
K%H".0g0NEH;AU+%HS-4.0]
%H5'AID

%HYKMAID

%Haaem|

%H".m]

%HOEAID

%HGA".m]

%HPR3i

%HWX,)AID

%H'SA&O

%H.I1+1$

%HT+1$

(i%HKAG'5]0¥ AAIDYa660y, uU+UAID

K K K K K K K K K K K K K K K

KOH  Alal-a%u°+XYi¥Pa%HAIDIC# E %20bc%4ai4,)10ulfl )
a%H’."aae+icVWK 690 U+p06-641%HYA#1S NULL'AAL

CEfwK 04.1.27 U°a"fS15>+1it°a}5+K@1
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€]

%H XYY5>+2DiO]r
correlation.columnname

corre!ation ~ ~ ) ) B B
#%H/:\(”)a)fOY%HﬁDN@gu+NéI’\+#K‘FROM‘AAU&%HAL‘1<;+0N1"_ NK
S;ACE\[+AUp#$%+12fNO . ¥A]+A¥XYiiWai8 07q ul

6-a.

%H0-4.0)i]0;1%HESQLAdIFI+U14.i)(SQL".tg. AH&OU16u
Ay70-8¢~ A(SQLAGE€i;0./UIK06iUA.Ta0]tuaa. /01%H
4.C)+2DH#r

$number
Y eN%H'. dept +ucr

CREATE FUNCTION dept(text) RETURNS dept

E AS $$ SELECT * FROM dept WHERE name = $1 $$
E LANGUAGE SQL;

OP $10©].imJio%H".a.+U1

51

N %HAIDERWYH.!PR+UItdXYJIZGO.1U+%HiUPAr
expression[subscript]
"+JZGxHA&PAB%HO.!muOr
expression[lower_subscript:upper_subscript]
8OPIDG' [] AlLé>3gil %H S| #%HAIPI'LXEVIR>Yr+~.01
Ifl.! Jmh

¢ IQI6'ICH#sCIQ5H+ATDA#%H ©]0-a.116’XYiIW1-als¥s
3. XIIXHEIXY i yya1YAr

mytable.arraycolumn[4]

mytable.two_d_column[17][34]

$1[10:42]
(arrayfunction(a,b))[42]

>R%HYAU+AG'#é4a+1{8 68.151 1
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YKM

A YHAIDERYH!IUPRETPRA+UItdXYIZOT+UY:

expression.fieldname

IfT Jmh ) ) )
€ iQ|0'IC#sOAID#04%HACING-8. KMITAG'XYiITW1YAr

mytable.mycolumn

$1.somecolumn
(rowfunction(a,b)).col3

03al%Higl+ ©]@O0}a#YKM a+%01Y(1%06°+ Y#4%H!IUPR+A
UJZ%HYr

(compositecol).somefield
(mytable.compositecol).somefield

OP&CAG'TKI ~ compositecol #%H No #%HANIK&2611U)#kI
#%HANo #%HADN1
a&XyY!y2 * 0:+%HIpU+EaYr

(compositecol).*

0060a+Tae/\5hua ©I{8 08.16.57 1
aaemj
a(%04aém]ladbXO+jar

expression operator expression 32PU64aaéu

operator expression 8%P;0aaéu

LU operator 020 04.1.31 . B

+ia,)I"+#?2« "AND 6 OR™."NOT |%I"+#%H"52D+A@UaaENr
OPERATOR(schema.operatorname)

aecwEdaagl

“.m]

%H".m]+ja#%H".+NOSXOAB(%HADNUR>8IEG(AG'U+4. Ar

function_name ([expression [, expression ... ]] )

mytable
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YAI5>00S 2 +¢Dér
sqrt(2)

sK%Hou]y AbL&]y+./0U*GaOiIKe2 .mJiUs 6 10.3i
U+Ozee-li1

Ed .+ AK ©9q ULLE .XYEyUQ1

a.XYaKMAIEQNO1{8 6437 1

B3

%Hi]e%!pPRA.+ . XYiaKMAOAYKM;alVWa"aYKMXYi20"
.fl/z[]1{¢#jIé"col(table)‘.‘table.coI‘#)\(Y“|+’1’06Té#E SQL
1A+C#KIvorySQLUIFIIAE 3 . +\]0fAXO0SYO1

OEAID

%HA(‘)EAT@ . ) ) » )
AIKE%H&aOKM+T|U]%HOE". 1%HOE".LXxHA9ONR%HE%AGUIY a
fi9++. cN1%HOEAID+{a#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#%6H};uc+0EGXOEa%HADNGUGIVW expression

#b%'l GUOEAID+UAID%HOA . m]1XK+ order_by clause . filter_clause
&ecnbl

0%062D+0EAIDEA %HA9TM]%O0E16262D.6%040154 ALL

#0UK@16+02DARITUAID+ %HXO¥UE M +a(xHAID#U+XO¥ENIm
1%00E16X62D8  %HAITM]%00EI1aa0a10+A9U; I fan(

count() WVj3£V_FAGUY4hAVO *£EwV OE .ILae¢"51

I¥OE" IW&A9IONLU%HAHAIDERAU+TLI»Y 1, Eiajkin(Ea

EdOEp#Ohl

YA count(*) £RA9IT+O.1 count(fl) £RA9TU f1 4E&+.Slaa count iwaU1lo

count(distinct f1) ~ £R 1 +E&aXo¥U+.S1

%AAI&°OE" . +A9TH# WX+1KéxiiuOOa?glY” &yxR-dh+fi9l

min ©#-140+°_1C#I6UOE".6Y" array_agg . string_agg
Ua/A9T+WX.-1°_1s\|OPOEIIXK+ N order_by_clause
XYi]0;0AC+X1 order_by clause *a0 0+ ORDERB¥AG® 6751

Eculad©+jal, E +AIDO#0aAIDVW O#1G NO~G'1YAr
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SELECT array_agg(a ORDER BY b DESC) FROM table;
KOlxa.0E" 1143 ORDER B¥FKEaoE&.[R1YM°Oh2r
SELECT string_agg(a, ;' ORDER BY a) FROM table;
0 OOh2r
SELECT string_agg(a ORDER BY a, ',') FROM table; -- 5%:%

R+KjAl#ua+IC# Al]oH ORDER
BY «(m]%He%a.0E . 562H#E]+138 #%HfS (1

A K order_by_clause (30w DISTINCTtdEa+ ORDERBY
AlDé 3MOE+f,a.1{¢#jlee OK DISTINCT AOa@o+AIbjWX1

A3

K%HOE".U;u DISTINCTYa ORDER BY

+OV,#%0IvorySQL,-1TARA;& +acl®_%AaA+.00MOEU

WXH#XK+IKO&" WXAITIXYKOOE+f,a. AUc- ORDER BY

1a%HOE " .+AE{b axXEoE I” o+ OpH

order_by clause I'f#3400E+0S&aLA9T+ilfXa3¢claXEOE+x

RYADOWN.0¥60S1Talh+>R%06 ale( %HaXEOEI order_by_clause

i2K  WITHIN GROUP (EU1 order_by_clause U+AID

UMUWIOE&.%ha  %HA9T0S%O6ITA H order_by_clause +°+WXV

W&°GOE".24194.60.E WITHIN GROURler_by clause +ii ©IKLUAI

P+°_ (ia40E".+4.01" aK WITHIN GROUPA.ABPIVAEOD &

bya. YE* K  order_by clause U+ OEA. 40¥1*pIOEA. ©l+a
O0EM]AiI0S%0pya.lo #& %HAIT 0S%06103/O4aatuaSi

GROUP B#iII"'EEO@UOUaS10H@i©hO](eém K

%HOEAIDEI+py&.1pya. fi] (G¥.

'b+»Y4l'Edadd 60E0S]%06+e%UEas

clpya. AXY&alKOaii512u 0 o# (%) 6@0!

IvorySQLYA0BI2IC#Ead%0&u SQL 1Al

aXEOE+m]YAr

SELECT percentile_cont(0.5) WITHIN GROUP (ORDER BY income) FROM households;
Epercentile_cont

OU4A  households + iincome £R6 50 H.Q¥('j":rUC')+Ul
OP"0.5 #%Hpya. la(0¥6I¥#%H K OT!«aH+U+ii Oascl

A ow FILTERItdéau o filter_clause
0Saw+A9TUI&°OOE . ILETUI»Y1YAr

SELECT
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E count(*) AS unfiltered,

E count(*) FILTER (WHERE i < 5) AS filtered
FROM generate_series(1,10) AS s(i);
Eunfiltered | filtered

+
E 10 | 4
(1 row)
AEUG+HOE" K 6 9.217 UaeclLeoE XYElyUQ1
%HOEAIDAOGFK SELECFEC+®_ An# HAVINGAU1KLEAABN WHERE

au|'\]'1a8tuAA+0SKOOI#KOE+°_i2ul;1

SUHOEAIDGFK%HAAOUBS 642117 . 69.23

i GIOEIfKOAAO+TNOSICH 60E+4.6Ya

filter_clause 1" aud@U2EaS)i-1%HBro0E)a(>r+tHaEIVWIKtH
40+T!iI0S160EAIDA~0!)#aL EGF(+Aa0+%62EQ]IVWKIHAZO
+b3%00SUpad%HIS1aGFK®_ Ar HAVIN@A+ZiO](60EEa+aOEH1L

6fi".m]

%H*0R" . MI*AIK%HAOKM+T+6HI¥U]%HOEP+".1.EGAOE".m]
©10 UiPTALIKM+T¥14%He%+AGT N

KAaOAGU %HTUEE Al "I6R".Ox&/6R".m]+¥1akd PARTITION BY

AUAya(s; TEK¥IU+EaT1%HOM .m]+ia#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 +ja#

[ existing_window_name |

[ PARTITION BY expression [, ...] ]
[ ORDER BY expression [ ASC | DESC | USING operator | [ NULLS { FIRST | LAST } ][,

m

[ 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_endXY#5>2DU+%06
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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 Albc'i Uadi”.m]+UAID1

window_namiatigkaO+ WINDOMAU+%HAN6AEK+©]1-XY\]K WINDOW
AAUUGENBR+4©;aKAG'E°U%H}~+ window_definition {8 SELECT
ae=1U£;G+#l OVER wnarieEGAuS( OVER (wname E

) IR+AIVIVUKoRAUGIVWKIi©]67iak@6%HIAAIiis1

PARTITION BK@L&O+T¥!0a ¥0 16f".0 AAQU'EL PARTITION BY
Layap@(%Ha0, o+ GROUP BY

AAI " +AiDo#a#AIDVW O#iG +NO~¢'1~ Oa PARTITION
BY6a0-1+EaTisa%He%¥onnil ) ORDER BY

K@OUioh".au+%H¥oU+T+X1 Layip@(%Ha0, o+ ORDER BY
AAIC#oh O\|iG +NO~¢'1r Oa ORDER BIiY°;u+fXi0u1l

frame_clause ;uxu onl ) ) ) y

+TEUI#3s;¥0+%HAEION".LA]K6io #~H¥01IU+TENUNO®%T )

#s;ToaH1K RANGEROWS-  GROURBUXY;UIIK  %0ii5li+-p#4

frame_start R frame_endl”_ frame_endiVWI)EOUUA CURRENT ROW
UNBOUNDED PRECE4NG frame_start Al6i23(¥0+0%TIPGA UNBOUNDED FOLLOWING
+%H frame_endAlSI°T(¥0+>R%T1

K RANGE GROURI®BUI  CURRENT R€WH frame_start Ali23(s;T+6%H c,
Toi6f+ ORDER BMAWXa*s; Tué+Tulo CURRENT R&H frame_end
All°T(s; T+>R%H¢, T1K ROWADUI CURRENT REWg;T1

K offset PRECEDING offset FOLLOWINKI@UI  offset -
€ #%H @UbcaSO60E" .M +06A".+AID1 offset +Ug¢Zd(IAbr
¥ K ROWSUI  offset

é ER%HEAOE++~.IVWOK@AI23(s; T};"+|R;u.S+T1

¥ K GROUF®BUI offset
{6 ER%HEAOE £+~ [VWOK@AI123(s; T+¢, 1 +HR; 0.5+

¢.*IOPg, 11K ORDER BXUU&+TEp3°\] GROUPS
APIK6AucU¢CE a%H ORDER BMAu1

¥ K RANGHEDUIOUK@°+ ORDER BVA-3:0% 1 offset
0s;TUt% +U*'KGIU;> "R>+TU+ U+>iqU1 offset
AID+./pRUNOWX  +./PRoaH1a(.8+WX ['If#*WX 40+bPR
ICa(pqi«WX "#%H interval 1YAM WX #PR date "+

timestamplGEXY2 ~ RANGE BETWEEN '1 day' PRECEDING AND '10 days' FOLLOWHS&
UA+#EAWE] "OE+O+UgZ6(+./PRL
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Kbc%oii5IRIEO+UlpAB(R¥OEO+ulIGan(G¥OEO qr+Tajll
X0ugUigR+T1

/ESK  ROWSA GROURBUI 0 PRECEDING 0 FOLLOWING CURRENT RGMAfK RANGE
ADUIOHa{lAGAa%0OH0+0*./bR4A?2+0>0+Uch1

frame_exclusion

K@*3s; Too+TiW, KIRIEE/1+23.° TK@UOA E@6KIU1L EXCLUDE
CURRENT ROM:TW,Ki'a1 EXCLUDE GROUP

iAs; TYA KIX!+¢ TpW,Ki'al EXCLUDE TIES

As;T+bcg, Tp4IUW,IC W,s; Tmil EXCLUDE NO OTHERS

a#k¢A;u W,s; T AL, T+OBUUTAL

UU+iK@# RANGE UNBOUNDED PREICEDINRANGE BETWEEN UNBOUNDED PRECEDING AND CURRENT
401" \] ORDER BYUAGI/-84¥023%pRs; T+>R%H ORDER BY

¢, T+EaT1” \] ORDER

BY¢3/O¥OoUEa+TpidoKonlUIZAEaTplaws; T+¢, T1

ai#  frame_start O# UNBOUNDED FOLLOWHa@e_end O# UNBOUNDED PRECBIKGE

frame_start . frame_endK@+ AU frame_endKM Oa( frame_start KMGF N Y~ *3

RANGE BETWEEN CURRENT RON¥$eANPRECEDING ROWS BETWEEN 7 PRECEDING AND 8 PRECEDING
IAA" IKMbcT1

A Ow FILTERtdaans filter_clause_
0Saw+A9TUI& 66" .ILET Ui»Y 1da#OE+0MR" . EYA FILTERL
Ed+6ii".K A 9.60

U'|'r1]yXYQ9L§Qﬁ’;1aaIbcEd+"+]yUg+!]0E"+UOMc‘)EpXYi
]adfn”.6aXE.XAEQEs; Oijadf’.ul

\|  * +jai]0Aa.qN+oE".sadf".m]Iv~ ) count(*) OVER (PARTITION BY x
ORDER BY §A'6  *G!f i](6fi4?+ .16M42+ . *3K".4. AU]

DISTINCT* ORDER BY

daK SELECTA.a0+ ORDER BMAUE*36/".m]1

{x?(6R".+AaXYK 351 6 69.2271 Ya ©67.25i U&R1L

PR3i

%HPR1R;04%0./PRR(1%0./PR+3i1lvorySQLYAOOUS+PRIR Ar

CAST ( expression AS type )
expression::type

CASTaYz4 SQLIo] . +ja#lvorySQL+FG]al

S%H1RIUJR%6°UPR+UAID!I"Al%A\TiPR3i1daTwicw%dpO
+PR3i44II61RENUNLAO.fS+1R6" 64.1.2.71
UEIG\] ©1U](%H°u”rihé+1RAI%06PRRY%HNéfSU+63JUIVWaEa
"Lob3PRpUNSG” _6ihé+E-o(6./PR+A9ja#XyA+01

N %HUAIDE -1+PROa-¢oY s i;¢, " %HA GllfXYVWKDPR1RI

KObii5gui " GU]%HPR1R1C#IAanKguAsUit0AOOK to apply
implicityO+1REGOT G1R1LELRE \kD1Rjam]1006Di#awe GR3D
+3ii¢aéaAu]l

XYY +i&0;0%0PR1R
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typename ( expression )

"lOantuNé{ad”.NX]+PRae1Y double precision

OYOGODbB\|IC#ue+ float8 XY1-al® NO interval 6 time .

4O CIItdE (ja08+¥:aI EA0Y 004N Laal Yal+1R A+
ib» %»MVWUGIXOiZ1

B3

" 5l+i44@!8#%0°.m]1s006A1R{4!%i]0b%O\Ti3iil”
LKEIm]%H]A.+".00T63i1408!10u3i".1a."E+[iGPR4©
+NelvVWaa0 . ¥i+ia06E#aCE3I . +%0pym]1kAI%HXAau+
U] Usaa("1{8 CREATE CAST

WX,)AID

COLLATEAU66%HAID+WX,)1 iaQR O]+Aibr
expr COLLATE collation
OP collation XO#%HARD@U+&1 COLLATE
AAjaas«£{EIaiIXY\JAO'L
n_Oakb;uWX,)I./0guidAIDE<a+ UER%HWX,)IN_6AiDOa<
a 1)uuuil./0+U0wWX,)1
COLLATEA+06f8\[#66 ORDER BMAU+WXfXIYAr
SELECT a, b, c FROM thl WHERE ... ORDER BY a COLLATE "C";
Ya66iadYtu®_+ .~aaem]+WX,)IYA r

SELECT * FROM tbl WHERE a > 'foo’ COLLATE "C";

AE3KR%6i1UI COLLATEAIEQRCEU/EI+4aé+%HMi94.!1
AAIEQROG&aEN .m]+®Ha.|¢?E0154i4a6" .U+ WX,)#eNEa

4.£0+IVW%HKD+ COLLATEALG6EaLE&.+WX,)6 "IEQE3M
AARX(%HAa.#%06()1{8 024.27 013al0G°G.;%HYA40+°_r

SELECT * FROM tbl WHERE a COLLATE "C" > 'fo0’;
CHOH#YH()r
SELECT * FROM tbl WHERE (a > 'foo") COLLATE "C";

34 <]JA%HWX,)UIR > 486+°_10"+./PRAEXWX./PR

timestamp

COLLATE

COLLATE

booleanl
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1SAAO

%H1SAAO#%OA0'E+! SELECa0I'v38ii%T% 6?2(y2a0X8 67
q U1 SELECT a0i0TVW62%3fUINKe+UAIDULL%HBMR6"%T % +

4088%H1SAAO\#%0()8CH K%010OTq«oAa00adiAT) #()!
6'S°_isb&au16Aa0XY46°+a0U©]aSIOuaSK6AAO+bc%o0SU

pLadfSin(Lé<aAad+AiD-X8 $9.237 1

YAI5 A& HNU>I+U&Rfr

SELECT name, (SELECT max(pop) FROM cities WHERE cities.state = states.name)
E FROM states;

1+1$

%H.1+1$#%HO+d%H.IOVWLU](+USPA+AID1%Hae+. 1+ 1$E? )
«  ARRAPHHADE' [ 6%H](IPAU+AID Ad].'"¥AlYa>R+%HEDG'
ILYAr

SELECT ARRAY[1,2,3+4];
E array

E{1,2,7}
(1 row)

UON5LIPAPR#USAID+ITPRI. ) UNION CASE+68 0105
I (40+,)001aeXY!"kDL.I+1$1R3A+PRA66IY

SELECT ARRAY][1,2,22.7]::integer]];
E array

E{1,2,23}
(1 row)

O.A %HAIDe A1R&.IPAPR+& 4©1?(1R+{xAa:8 642971 1

xi.IUXY!"AA 1£1$0+d IKEE++1$U12« ARRAY
XYiW1YAOujA-140+° r

SELECT ARRAY[ARRAYI[L,2], ARRAYI[3,4][;
E array

E{{1,2}.{3.4}}
(1 row)

SELECT ARRAY/[[1,2].[3,4]];
E array

118


http://www.postgresql.org/docs/17/queries.html
http://www.postgresql.org/docs/17/queries.html
http://www.postgresql.org/docs/17/functions-subquery.html
http://www.postgresql.org/docs/17/typeconv-union-case.html
http://www.postgresql.org/docs/17/typeconv-union-case.html
http://www.postgresql.org/docs/17/sql-expressions.html#SQL-SYNTAX-TYPE-CASTS

E{1,2},{3,4}
(2 row)

88X1.16 #OZ+I0(OWED+EE1$6 -140T6+A ! 1bciU](CE
ARRA¥1$+1R0 G°DREa+EE+1$1

XT.1+1$PAXY#bcERY%H-¢HP. 1+be»Yalo 00#%HA- ARRA¥1Y"r

CREATE TABLE arr(f1 int[], f2 int[]);
INSERT INTO arr VALUES (ARRAY][[1,2],[3,4]], ARRAY][5,6].[7,8]]);

SELECT ARRAYIfL, f2, '{{9,10},{11,12}}":int[]] FROM arr;
E array

E{{{1,2}.{3,41}.{{5.6}{7 8}}.{{9,10}.{11,12}}}

(1 row)

@&XY+1%HA.IC#a3é4ER%HEPR+.lleeé kDAAz+4.!1R0A+P
R1Y"r

SELECT ARRAY][]::integer(];
Earray

EQ

(2 row)

{XY4%HAEO+°_+d%H.11KO62DUL.1+1$i282« ARRAY
R§O%HQWAG'S #D6'G+Aa01Yr

SELECT ARRAY(SELECT oid FROM pg_proc WHERE proname LIKE 'bytea%);
E array

E{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));

E array

E{{1,2}.{2,4}.{3,6}.{4,8},{5,10}}
(2 row)

Aabé 8i%He% 17 AaO+AG #E.IPRI
°_+%61.1L&0A40°_U+ %Ta%HPAI
VWa%H*Aa0+AG 3M+PAPR1N_AaO+iG
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#960.!1PBI°_LHOPR+9%H.!ICH#C%HIE1
KOGI5I6Aa0+EaTé Tohié+.1l )°_ ¢ 1#02p1

] ARRA¥d+%H.I0+510#4%231{x?(.1+Aal:8 68.15i

T+1$
%HT+1$#0x+d%HTUB{0a%H!uPRIV]UAALUSY+AID1%HT+1$E
2«

ROG%HEAG'0](T+YU+>HAXHAIDG]. ¥AuYa>R+%HEAS'IU1YA

r

SELECT ROW(1,2.5,'this is a test');

sK AUad"%HAIDII?« ROWXK+1

%HT+1$XYD6ia rowvalue .* I'Li,-A&6TU+PA+%H Al¢ "K%H*E

A68 ©8.16.57 GU\ F +EI%h1YANN_A ta fl. f21tdOu#4©+r

SELECT ROW(t.*, 42) FROM t;
SELECT ROW(t.f1, t.f2, 42) FROM t;

/B3

KPostgreSQL 8.2 Y;l  .* ja UKT£1$Ui-I0h2 ROW(t.*, 42)
11d%HaoHY +TIL8%HY#U%HTUL|+Talf{a]1"_seaCAATU+
JTAI2EETUI 9] IV~ ROW(L, 42)1

UU5IE%H ROW

AIPId+U#%065N00PR1” €°I"XYilRa%06 AN+ PR N
N#YHA+TPRINM#%0)] CREATE TYPE AS
Id+!uPR1AW3Z-CIXO&°%HKD1R1YAr

CREATE TABLE mytable(fl int, f2 float, f3 text);

CREATE FUNCTION getfl(mytable) RETURNS int AS 'SELECT $1.f1' LANGUAGE SQL;

-- 5efxabBi£Gr getfl() EN
SELECT getf1(ROW(1,2.5,'this is a test'));
Egetfl

E 1
(1 row)

CREATE TYPE myrowtype AS (f1 int, f2 text, f3 numeric);

1

SELECT

CREATE FUNCTION getf1(myrowtype) RETURNS int AS 'SELECT $1.f1' LANGUAGE SQL;
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-- "NylefGrxalif2Vzrj3&
SELECT getf1(ROW(1,2.5,'this is a test'));
ERROR: function getfl(record) is not unique

SELECT getf1(ROW(1,2.5,'this is a test').::mytable);
Egetfl

E 1
(1 row)

SELECT getf1(CAST(ROW(11,'this is a test',2.5) AS myrowtype));
Egetfl

E 11
(1 row)

T+1$XYi]02d§)K%HIUPRA  U+UIN+iT°%HYAINE.+.1- )
alXYjqoHTUIN] IS NULLA IS NOT NULM%HTIYAr

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 09247 18 9237 UEo+IT1${XYi]o*Aad4y1

Aip0S,)

ARID+0SIXOailicLi0AI%HAAEN +79 ETA4ACENEbcOUFX
~T0S1

a?l"_%HAID+°_XY!"30SLo%I¥0ouItdLeAAIDXO}ee 4°0S1
YAIN CE2r

SELECT true OR somefunc();
td somefunc() L6XOu}ee im]1” CE205>0h{#%hr

SELECT somefunc() OR true;

/E30.%uc=8U9044844cE+OCEO ©1

dalKv AIBU\|EaEa]+ # kO+1K R WHERE HAVING
AAUAEEA]"0SFXOL¥:1a8KdA%HOTOJIOUAAGLIOOAE|Gi1OUA

AU9OAIBG AND OR NOTFpUXOUY9OP.uxE*3+bcDPi6! 1

saé°ai0STXiIXY\|%H CASE+38  $9.181 G1YMNK%H WHERE
AAU\|5>+DA<]3Z,># X2+r
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SELECT ... WHERE x > 0 AND y/x > 1.5;

CHO#Oze+r

SELECT ... WHERE CASE WHEN x > 0 THEN y/x > 1.5 ELSE false END;

%HYOG6Y2U\+ _CASE o
°+| \EOH<]¥4}1dadaéiEOhbOKOHIG+YAUI>3!"2 y > 1.5%x
0fcOHyzu1

"I CASE#Obyz+F¢@Llc!"+%HGDi#| “648 fSAAID+Fa0S1"
38.71 UEglsaOiJo #OTilitdd IMMUTABHE 438X Yi0S13a

SELECT CASE WHEN x >0 THEN x ELSE 1/0 END FROM tab;

EXO0iiP»%0,>V:}148,J$<]aHSAAID1EE# AU+ %Tpa X >
060h\Ti¢, 0 (i-9R ELSEféG{#0h1

AAOHI0+YAXO[yaUUIOakk<afS+iXOU*

K".EOT+a0Ula4a4" .4.+U.mAASXYAaafS

i~9Ra0OU](,JA+1YKPL/pgSQL". UN%H IF -THENELSEAQ
£i%0aY2¥:+0SjA AK%H CASRIDUOae£x1
U%HOPR+Ti#1%H CASE4&e LEgU+OEAID +0SIadKeN SELECTAN

HAVINBAU+ LEAID};1i§0SOEAID1Y115>+a00P»%H,>()l
AA[YO3MIWOBIQYWEIr

SELECT CASE WHEN min(employees) > 0

E THEN avg(expenses / employees)

E END

E FROM departments;
min() . avg() OEUKEaR9T!VTAOSI da* bcTa employeest(>IKa@ul\]
min() +°_L1604,>(1Z0P!+#IXY\] %H WHERE FILTER

AA0Oye ayz+A9TRI%HOE .1

m]".

IvorySQL*EaAENaE.+".i\] - o6- ~ AN
o'am]1AEN0'an(aiSa.+ " i0a]lad |a. @0a. l«+2fkk. X
21K6-0'aUly2%H".m]iILa.U°Ta EK”.akUilg+fXy21KAEN
0'aul&.e/NO3M”.4.IVWXYYbcfXy21a( %60al-°eN".4.p
R+&_IOuK ©10.37 airl

Kb3%600'aUIK".akU°GwUUU+a.em &°Km]U2G1C#OKAENS'aU
i0a]la&bca. +pupXYiiWiloKo-0'aUa.a04E<aiwW1

lvorySQL{éé ou . .
0'al"pwo-./EN0'a1K06iiuI6-4.iI0y2GVWAENE.GFKLR1

5 YAL-I[Ea+60'a+]ar
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CREATE FUNCTION concat_lower_or_upper(a text, b text, uppercase boolean DEFAULT false)

RETURNS text
AS

$$

ESELECT CASE

E  WHEN $3 THEN UPPER($1 || "' || $2)
E  ELSELOWER($1]''[| $2)

E  END;

$$

LANGUAGE SQL IMMUTABLE STRICT;

concat_lower_or_upper acHaia.l a. blafla%HXK+a.

false 1 a. bA9LiiyIvVWe/ uppercase
a.ia1al2"122p10H’".+}~&inOPV 6°6{8

\6-0"

KIvorySQLUIB-0'a#°" %14, +°0 @i 1%HY Ar

SELECT concat_lower_or_upper('Hello', ‘World', true);
Econcat_lower_or_upper

EHELLO WORLD
(1 row)

Eaa.iTafX;01°_#(22D13& uppercasei;ta

SELECT concat_lower_or_upper('Hello', 'World");
Econcat_lower_or_upper

Ehello world
(1 row)

OPI  uppercase&.iiwlaayx+U00 o
false IVP»122P+AG1K6-0'aula. XY Ta4E<aiwvWaao£RUUUL

NS

KANS'aUI %H&.Np] { :00A™&a. AID¥A21Y

SELECT concat_lower_or_upper(a => 'Hello', b => 'World");
Econcat_lower_or_upper

Ehello world
(1 row)

uppercasedLUOU&

038qg ul

true 10%HYAr
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yola. _uppercaseiiwlaa ifbA/-&
false 1\[ZENO'a+%HO¥#a.XY]bcfX;ulY r

SELECT concat_lower_or_upper(a => 'Hello', b => 'World', uppercase => true);

Econcat_lower_or_upper

EHELLO WORLD
(2 row)

SELECT concat_lower_or_upper(a => 'Hello', uppercase => true, b => 'World");
Econcat_lower_or_upper

EHELLO WORLD
(1 row)

AWYLR ,-MI'( ":=" +]jAviéér

SELECT concat_lower_or_upper(a := 'Hello', uppercase := true, b := 'World";

Econcat_lower_or_upper

EHELLO WORLD
(1 row)

\Jouo'
opo'alpwo-./ENO'al "I-MwFR"+IAENE. O6co-4.1Y r

SELECT concat_lower_or_upper('Hello', 'World', uppercase => true);
Econcat_lower_or_upper

EHELLO WORLD
(1 row)
KicaOUla. a. biYe-ulo uppercase

I"N&;01KOHYAUI0aUQw%¥hi1K%HIaiSEUUU&.+v " UIEN+
Aop+0'aXYiViS+y2VWONG(+@iil

/E3
AN+.op+m]o'as; OKmM]OE . \J6C#sSOE .ijadfi .1 E
XYL
Oracle,-NO
{8r
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¥ [GUCaS]( https://docs.ivorysql.org/ cn/ivorysgl-doc/ v4.5/N4.5/15)
{KA

ia

ALTER TABLE [ IF EXISTS ][ ONLY ] name [ *]
action;

action:

E ADD (add_coldef[, ...])

E | MODIFY ( modify_coldef[, ...])

E | DROP [ COLUMN] (column_name ][, ...])
add_coldef:

E cloumn_name data_type

modify_coldef:
E cloumn_name data_type alter_using

alter_using:
E USING expression

nameAN.

cloumn_name K.

data_type bR.

expression UAID.

ADD keywordJQA+ , XYUQ%H ~xH .
MODIFY keywordKA+ , XYuK%H ~xH
DROP keyword, A+ , XYV,%H ~xH

USING keywordiK +U.

Y

ADD:
create table tb_test1(id int, flg char(10));

alter table tb_testl add (name varchar);

ALTER TABLE tb_testl

125


https://docs.ivorysql.org/cn/ivorysql-doc/v4.5/v4.5/15
https://docs.ivorysql.org/cn/ivorysql-doc/v4.5/v4.5/15
https://docs.ivorysql.org/cn/ivorysql-doc/v4.5/v4.5/15
https://docs.ivorysql.org/cn/ivorysql-doc/v4.5/v4.5/15
https://docs.ivorysql.org/cn/ivorysql-doc/v4.5/v4.5/15
https://docs.ivorysql.org/cn/ivorysql-doc/v4.5/v4.5/15
https://docs.ivorysql.org/cn/ivorysql-doc/v4.5/v4.5/15
https://docs.ivorysql.org/cn/ivorysql-doc/v4.5/v4.5/15
https://docs.ivorysql.org/cn/ivorysql-doc/v4.5/v4.5/15
https://docs.ivorysql.org/cn/ivorysql-doc/v4.5/v4.5/15
https://docs.ivorysql.org/cn/ivorysql-doc/v4.5/v4.5/15

m

ADD adress varchar,
ADD num int,
ADD flgl char;

m Iy

\d tb_testl
E Table "public.tb_test1"
EColumn| Type | Collation | Nullable | Default

+ + + +

Eid | pg_catalog.int4 | | |
Eflg | char(10) | | |
Ename | varchar2(4000) | | |
Eadress | varchar2(4000) | | |
Enum | pg_catalog.int4 | | |
Eflgl | 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

E Table "public.tb_test2"

EColumn| Type | Collation | Nullable | Default
+ + + +

Eid | char(l) | | |

Efly |char(10) | I |
Enum | varchar2(4000) | | |

DROP:
create table tb_test3(id int, flgl char(10), flg2 char(11), flg3 char(12), fig4

char(13),
E flg5 char(14), flgé char(15));

ALTER TABLE tb_test3 DRORP id,;

\d tb_test3

E Table "public.tb_test3"

EColumn| Type | Collation | Nullable | Default
+ + + +

Eflgl | char(10) | | I
Eflg2 | char(11) | | |
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Eflg3 | char(12) |
Eflg4 | char(13) |

Eflg5 | char(14) |
Eflgé | char(15) |

V,A

[ WITH [ RECURSIVE ] with_query [, ...] ]
DELETE [ FROM ][ ONLY ] table_name [*][[ AS ] alias ]
[ USING using_list ]

[ WHERE condition | WHERE CURRENT OF cursor_name |
[ RETURNING * | output_expression [ [ AS ] output_name ] [, ...] ]

T

[T> T

a.

table_nameAN.

alias AQON.

using_list %HAAID+ AI'*SKWHERE4EUGF ('LeA+ .
condition %HdfbooleanPRU+AID.
cursor_name®’KWHERE CURRENT OFiiU\]+2+NO.
output_expression K %TiV,RIGIDELETEOSVWSiA+AID.
output_nameidfi +NO.

\
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;
Eid| flg
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ia

[ WITH [ RECURSIVE ] with_query [, ...] ]
UPDATE [ ONLY ] table_name [*][[ AS ] alias ]

E SET{[table_name | alias ] column_name = { expression | DEFAULT }
| ([ table_name | alias ] column_name [, ...] ) =[ ROW ] ({expression | DEFAULT

1)

| ([ table_name | alias ] column_name [, ...] ) = ( sub-SELECT )
oo
[ FROM from_list ]

[ WHERE condition | WHERE CURRENT OF cursor_name |
[ RETURNING * | output_expression [ [ AS ] output_name ][, ...] ]

T mp [T [T

a.

table_nameAN.

alias AGON.

column_name N,

expression UAID.

sub-SELECSelectAA.

from_list AAID.

condition %HdfibooleanPRU+AID.
cursor_name®’KWHERE CURRENT OFiiU\]+2t +NO.
output_expression K %TiV,RIGIDELETEOSVWSiA+AID.
output_nameidfi +NO.

Iy

create table tb_test5(id int, flg char(10));

insert into tb_test5 values(, ‘2, (3, '4", (5, '6";

update tb_test5 a set a.id = 33 where a.id = 3;

table tb_test5;
Id | flg
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GROUP BY

%

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

SELECT 100 AS value FROM DUAL UNION SELECT 200 AS value FROM DUAL UNION SELECT 100 AS
value FROM DUAL;
Evalue

Minus Operator

ia
select_statement MINUS [ ALL | DISTINCT ] select_statement;

a.

select_statement bcOaORDER BYOLIMITH FOR NO KEY UPDATESGFOR UPDATE® FOR SHARE.FOR
KEY SHAREAA+ SELECT;A.

ALL keyword@U6vTe_.

DISTINCT keywordl+i,6vT.

Iy
select * from generate_series(1, 3) g(i) MINUS select * from generate_series(1, 3)
g(i) where i = 1;
Ei
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E2
E3
(2 rows)

3céé

ng
\] q\' 3¢iEé&1q\ 3¢e8IfK! ] {} () \<> .LE3cBEIRY], “{XY\]\,
{XY\J@O, .8, \=, +, -, *, \& \$, \%, #, 0, *\Jaul

%

select 9™ is goog ";
E 2column?

E'is goog
(2 row)

SELECT [ database {schema} | schema ] sequence {nextval | currval};

A.
sequenceX K.

Iy
create sequence sq;

select sq.nextval;
Enextval

E 1
(1 row)

select sqg.currval,
Enextval

130



-i«.pq’.

fro

A+

m_tz

®y1Z5da4z41|°iBl1Zda4za1|2!-1144604T|BNULL26Q
RNULL_

a.:.ec

a. &C

day Eio+i«Z
tz ;U+i0
YA

select from_tz('2021-11-08 09:12:39','Asia/Shanghai') from dual;

E from_tz

E2021-11-08 09:12:39 Asia/Shanghai
(2 row)

select from_tz('2021-11-08 09:12:39','SAST") from dual,
E from_tz

E2021-11-08 09:12:39 SAST

select from_tz(NULL,'SAST') from dual;
Efrom_tz

(1 row)

select from_tz('2021-11-08 09:12:31',NULL) from dual;
Efrom_tz

systimestamp

A+

Ox$Q346%&ZAT|_
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YA

select systimestamp();
E systimestamp

E2021-12-02 14:38:59.879642+08
(1 row)

select systimestamp;
E statement_timestamp

E2021-12-02 14:39:33.262828+08

sys_extract_utc

A+

®Yy1Zd&4Z4T|°iB5d44ZUTCAT._

a.eec

a. &g

day 4°3HEI0+i«Z
YA

select sys_extract_utc('2018-03-28 11:30:00.00 +09:00'::timestamptz) from dual;
E sys_extract_utc

E2018-03-28 02:30:00
(1 row)

select sys_extract_utc(NULL) from dual,

Esys_extract_utc

sessiontimezone

A+

Ox$QjNZa4
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YA

select sessiontimezone() from dual;
Esessiontimezone

set timezone to UTC;

Eselect sessiontimezone();
Esessiontimezone

next_day
A+
next_day QRN}hU¢*ZZGrAAGZOA2Z0A~6$QOA

A 0Az34éalA2QReéa aB DATE_
QR%!EUE30AC*Zca"6AECUS

a.eg

a. &g

value 23i«Z

weekday AqiIXY# "Sunday", "Monday", "Tuesday",
"Wednesday", "Thursday”, "Friday", "Saturday" "+
0,1,2,3,4,5,6,0PAAQD

YA

select next_day(to_timestamp('2020-02-29 14:40:50', 'YYYY-MM-DD HH24:MI:SS"),
"Tuesday') from dual,
E next_day

E2020-03-03 14:40:50
(2 row)

select next_day('2020-07-01 19:43:51 +8"::timestamptz, 1) from dual;
E next_day

E2020-07-05 19:43:51
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(1 row)

last_day

A+

last_dayQR AGA»NEBZFAGK _

a.:ec

a. e
value U+i«Z
YA

select last_day(timestamp '2020-05-17 13:27:19") from dual;
E last_day

E2020-05-31 13:27:19
(2 row)

select last_day('2020-11-29 19:20:40 +08"::timestamptz) from dual;
E last_day

E2020-11-30 19:20:40
(1 row)

add_months

A+

add_months QROAXUY3EB_ date E3IJH0AAT%OIAIION®IB DATE
Z%_ y3E3IJHY36IA1J0N°IBY3Z%

a.ee¢

a. E<Te

day oracle.datebRlafiKa+i«Z
value %H~2./18°UQ+t.

YA

select add_months(date '2020-02-15',7) from dual,
E add_months
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E2020-09-15 00:00:00
(2 row)

select add_months(timestamp '2018-12-15 19:12:09',12) from dual;
E add_months

E2019-12-15 19:12:09
(2 row)

sysdate

A+

sysdate QR3406(()Zv4A%&aT_

YA

select sysdate;
E statement_sysdate

E2021-12-09 16:20:34
(1 row)

select sysdate();
E  sysdate

E2021-12-09 16:21:39
(1 row)

new_time

A+

°1ZGradzaf+ZWra4zay. a4KLy "ast", "adt", "bst", "bdt", "cst",
"Cdt", Ilestll, "edt", Ilgmtll’ IthtlI’ llhdtll, llmstll, Ilmdt"’ Ilnstll1 llpstll’ llpdt"’ Ilystll’

Ilydtll.
a.e,ec
a. a&e¢
day aci3i+i«zZ
tz1 i«Z+i0
tz2 Ao
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YA

select new_time(timestamp '2020-12-12 17:45:18', 'AST', 'ADT") from dual;
E new_time

E2020-12-12 18:45:18
(1 row)

select new_time(timestamp '2020-12-12 17:45:18', 'BST', 'BDT') from dual;
E new_time

E2020-12-12 18:45:18
(1 row)

select new_time(timestamp '2020-12-12 17:45:18', 'CST', 'CDT") from dual;
E new_time

E2020-12-12 18:45:18
(1 row)

trunc

A+

truncj3QRGraA, Uyil}hAée, fmtKL "Y", "YY", "YYY", "YYYY","YEAR",

"SYYYY", "SYEAR", "I", "IY", "IYY", "IYYY", "Q", "WW", "lw", "W", "DAY", "DY", "D",
"MONTH", "MONnR", "MM", "RM", "CC", "SCC", "DDD", "DD", "J", "HH", "HH12", "HH24",
"MI".

a.:ec

a. ®¢

value ;u+pgdoracle.date, timestamp, timestamptzu
fmt :0+ib, A ivw, U0& "DDD"

YA

select trunc(timestamp '2020-07-28 19:16:12'", 'Q");
E  trunc

E2020-07-01 00:00:00
(2 row)

select trunc(timestamptz '2020-09-27 18:30:21 + 08', 'MONTH?");
E trunc
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E2020-09-01 00:00:00+08
(2 row)

round

roundj3QRGraA, Uyiizthaaap, fmt KLy "Y", "YY", "YYY",

"YYYY""YEAR", "SYYYY", "SYEAR", "I", "IY", "IYY", "IYYY", "Q", "WW", "Iw", "W",
"DAY", "DY", "D", "MONTH", "MONnR", "MM", "RM", "CC", "SCC", "DDD", "DD", "J", "HH",
"HH12", "HH24", "MI".

a.eec

a. &ec

value i3i+pgdboracle.date, timestamp,
timestamptzu

fmt :0+Ub, ~_ivw, U04 "DDD"

YA

select round(timestamp '2050-06-12 16:40:55', 'IYYY");
E  round

E2050-01-03 00:00:00
(1 row)

-3LigYa*NULL4?+",
TO_CHAR

A+

TO_CHARGS’Er,A[fmt]U &/°0+UPLA94.31& TEXT ./PR+U1 ~ VW
fmtl)./L3i&aguuuub+ TEXT U1 ~_str & null)6”.8A nulll

str fi9&. ob3bRU1

fmt A9UDA. {8UDfmtl

select to_char('3 2:20:05";
E to_char

E 3 days 02:20:05
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E(1 row)

select to_char('4.00"::numeric);
E to_char

E4
E(1 row)

select to_char(NULL);
E to_char

E(1 row)

select to_char(123,'xx");
E to_char

TO_NUMBER
A+

TO_NUMBER(str, [fmt1]) &/°0+UBLA9A. str 3i& NUMREIC ./PR+U1 ~_ VW
fmt1l)./L3i&guU0iD+ NUMERIC U1 ~_ str # NUMERICI)6".8f str1”_ str
0S°_& nulll)6”.8f nulll »_~ 03i& NUMERIC ./bRI)6".8i()1

a.

str A94.036Y5./PRBdouble
precisioninumericltextlintegertulCé fb3ianumericul

fmtl A9UPA&.I{8uUDbfMt11

%

select to_number(1210.73::numeric, 9999.99::numeric);
Eto_number

E 1210.73
(1 row)

select to_number(NULL);
Eto_number
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(2 row)

select to_number('123":text);
Eto_number

TO_DATE

A+
TO_DATE(str,[fmt]) &/°u+UBLA9A. str 3idpg./PR+U1 » VW

fmtl)./L3i&guUUuD+pqUL A str & null)6”.8f nulll A fmt # Jla(
Julianl) char é #~.1 ~ é43ia DATEI)6".8f()1

str fi9a.dintegerltextIXYD3idjcPRIeupqubD+E&inl

fmt A9UDA.I{8UDbfmt1

select to_date('50-11-28 ','RR-MM-dd ");
E to date

E1950-11-28 00:00:00
(2 row)

select to_date(2454336, 'J);
E to _date

E2007-08-23 00:00:00
(1 row)

select to_date('2019/11/22', 'yyyy-mm-dd');
E to_date

E2019-11-22 00:00:00
(1 row)

select to_date('20-11-28 10:14:22','YY-MM-dd hh24:mi:ss");
E to_date

E2020-11-28 10:14:22
(1 row)
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select to_date('2019/11/22";
E to date

E2019-11-22 00:00:00
(2 row)

select to_date('2019/11/27 10:14:22";
E to_date

E2019-11-27 10:14:22
(1 row)

select to_date('2020','RR");
E to_date

E2020-01-01 00:00:00
(1 row)

select to_date(NULL);
Eto_date

(1 row)

select to_date('-4712-07-23 14:31:23', 'syyyy-mm-dd hh24:mi:ss");
E to date

E-4712-07-23 14:31:23
(1 row)

TO_TIMESTAMP

A+
TO_TIMESTAMP(str,[fmt]) &/°U+UDLA9A. str 3id Eid+i«Z1 A VW

fmtl)./L3i4guuuuDU EioU+i«Z1 ~_ str & null)6”.8f nulll
A 64314 Eio+i«ZI1)6".8f()1

str fi9a.6double precision,textIXYD3idjcPR11

fmt A9UDA&.I{8UDfmtl
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select to_timestamp(1212121212.55::numeric);
E to_timestamp

E2008-05-30 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");
E to_timestamp

E2020-03-03 13:13:18
(1 row)

select to_timestamp(NULL,NULL);
Eto_timestamp

TO_YMINTERVAL

A+

TO_YMINTERVAL(str) Li9a. str 1««fi3IASRt-PE+i««fil
adqustiLel¥vw1

A fi9a.ANULLI".6ANULLIN _fi9a.ub()I".of()1

str fi94.0textIXYD3idhmpbRIé #i««Albl ,- SQL 1A+ SQL «fiibl
ISO é+i«Ub* ISO 8601:2004 *A,-ul

%

select to_yminterval('P1Y-2M2D";
Eto_yminterval

E+000000000-10
(1 row)

select to_yminterval('P1Y2M2D");
Eto_yminterval

E+000000001-02
(2 row)
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select to_yminterval('-01-02";
Eto_yminterval

E-000000001-02
(1 row)

TO_DSINTERVAL

A+

TO_DSINTERVAL(str) Lii9a. str +i««i3IA@GRI-CE+i««iil
N94.6rpbid¥0l.611 .

A i94.ANULLI".8ANULLIN fi9a.@Ust ib()I".of()1

str ﬁ9é.6teXtIXYﬂE)3‘léhmbf3lé #Hi««iiliD1 ,- SQL A+ SQL «fiiblI
ISO é+i«ib* ISO 8601:2004 *A,-U1

%

select to_dsinterval(*100 00 :02 :00";
E to_dsinterval

E+000000100 00:02:00.000000000
(1 row)

select to_dsinterval('-100 00:02:00%;
E to_dsinterval

E-000000100 00:02:00.000000000
(1 row)

select to_dsinterval(NULL);
Eto_dsinterval

TO_TIMESTAMP_TZ

A+

TO_TIMESTAMP_TZ(str,[fmt]) &/°U+{DLAYA. str 3I4Eio+i«Z1 ~ VW
fmtl)./L3i&laguUUUBEIOU+i«Z1 ~_ str & null)d”.6f nulll

A g&31AEI0+I«ZI)6".BR()1

a.

str fi9a.6textIXYP3iahmpbRal
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fmt A9UDA.I{8IDfmMt1

%

select to_timestamp_tz('2019','yyyy");
E to_timestamp_tz

E2019-01-01 00:00:00+08
(1 row)

select to_timestamp_tz('2019-11",'yyyy-mm");
E to_timestamp_tz

E2019-11-01 00:00:00+08
(1 row)

select to_timestamp_tz('2003/12/13 10:13:18 +7:00";
E to_timestamp_tz

E2003-12-13 11:13:18+08
(2 row)

select to_timestamp_tz('2019/12/13 10:13:18 +5:00', 'YYYY/MM/DD HH:MI:SS TZH:TZM";
E to_timestamp_tz

E2019-12-13 13:13:18+08
(1 row)

select to_timestamp_tz(NULL);
Eto_timestamp_tz

GREATEST
A+

GREATEST(exprl,expr2 EYZ%H xHAID+A9 AU+>{U1 ~ bc expr +0S°_a
NULLNG".0f NULL1

exprl’ ipE3%iloeaC
‘expr2’ ipE3¥loeaC
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select greatest(‘a’,'b','A",'B");
Egreatest

Eb
(1 row)

select greatest(',',".",/",";',)'!",'@",'?");
Egreatest

select greatest(‘'a’,'U’,'3','4",'d");
Egreatest

EU
(1 row)

SELECT greatest(HARRY', 'HARRIOT', 'HARRA");
Egreatest

EHARRY
(2 row)

SELECT greatest(HARRY', 'HARRIOT', NULL);
Egreatest

(1 row)

SELECT greatest(1.1, 2.22, 3.33);
Egreatest

SELECT greatest('A’, 6, 7, 5000, 'E', 'F','G") A;
Ea
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EG
(2 row)

LEAST

LEAST(exprl,expr2,B YZ%HXHAID+19 AU+>1U1~ bc expr +0S°_&
NULLNG".of NULL1

exprl’ ipE3%iloeaC
‘expr2’ ipE3¥loeaC

SELECT least(1, 2', '3");
Eleast

E 1
(1 row)

SELECT least(NULL, NULL, NULL);
Eleast

(1 row)

SELECT least('A', 6, 7, 5000, 'E', 'F','G") A,
Ea

select least(1,3,5,10);
Eleast

E 1
(2 row)

select least('a’,'A",'b",'B");
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Eleast

EA
(1 row)

select least(,',".",'/",;,"!",'@");

Eleast

E!
(1 row)

select least(‘'a’,'U','4','d";
Eleast

E6
(2 row)

SELECT least(HARRY', 'HARRIOT', NULL);

Eleast

fmtdpg/i«iD+A0ADU
Aib

HH

HH12

HH24

Ml

SS

MS

us

SSSS

AM, am, PM or pm
AM., am., P.M. or p.m.
Y, YYY

YYYY

YYY

YY

Y

YYY

IYY
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&g

%@U+1i 601-120

%@U+1i 601-120

%@U+1i 500-230

¥U 600-590minute (00-59)
1600-590

116000-999u
616000000-9999990
UYR+160-863990

-U;1$6 EA'G

-U;I$6EA'G

E.'+s64 6" +{x60

s64 6"+{xou

S+R+0

s+R00

S+>R%0

ISO 8601 6¢'DD+s64 6 M{x0U
ISO 8601 6¢'DP+s+>R 3 6



Y

I

BC, bc, AD"+ad
B.C., b.c., A.D."Ma.d.
MONTH

Month

month

MON

Mon

mon

MM
DAY
Day
day
DY

Dy

dy

DDD
IDDD

Q
RM

rm
TZ
tz

OF

fmt18.eubD+A0ADU

Aib

ISO 8601 6¢'DD+s+>R 2 6
ISO 8601 6¢'DD+s+>R%0
hP;I$6 EA'G

hP;I$6EA'U
*i22p+tNGAUYER 9 ééu
a080i22p+tNBAUYER 9 &80
2122D+tNdalYER 9 &
42+i22D+tNGph 3
éa8lmAH"éXxau
42+08&0i22p+tN6ph 3
éa8lmAH"éXxau
&42+122D+tNébh 3
@éélmAH"éxau

t¢'601-120
®i22D+pNdalYER 9 é&u
a080i22b+pNdalYER 9 &l
a122D+pNBAUYER 9 8&0
a2+i22p+pNabj 3
@éélmAH"éxau
42+0é0i22p+pNob;j 3
@éélmAH"éxau
42+122D+pNob;j 3
@éélmAH"éxau
%sU+p6001-3660

ISO 8601 6¢'DD+sU+pd001-3711s+06 1

PiG%H 1SO 6+6%(0
tU+p301-310
BU+plopd1uRGY:570

6U+ 1SO 8601 pl6%d1GROPE7U
tU+681-5086%0640t+6%2230
SU+6.51-53066%0640s+5%@230

ISO 8601 6¢'DB+sU+6.601 -
53y|+%s+6%HOXK%06U

gh62 6.0621 gh23( 2001-01-010

RWpd4UY UTC +iP; 4714 s 11t 24
p23+~.p.U

aéodto_date.to_timestampuiwu
[22D+4!10.4+tB1-XIlyl # %ta
122p+a!0.a+tbi-xiiyi # %tu
i22p+ioNO

122p+10N0O

i0\as

®¢
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. (period)
, (comma)
PR

S

L

D

G

M

PL

SG

RN

TH or th
\Y

EEEE

NLS_LENGTH_SEMANTICSA.

ne

Ea;u6.+U

E;p>+U

1.¥

¥I6DU¥Nné
DO'E++U
E&'+.86\0YU
aae's\joyu
1.¥6\]oYU
¥I¥AEB\|0YU
K;uo-++'6" .6 <0u
K;uo-+-'6"_.é > 0u
K;u6-+-/¢'
al.eonok 1. 3999 |«u
X.R6
aG;uo.6aa/&ou
STo.+;.

NLS_LENGTH_SEMANTICS \"'Ox\]éi*éé"¢éj¢cld CHAR . VARCHAR2 1

Fa AEI1 KO6ii51UUjc# BYTEL

ia

SET NLS_LENGTH_SEMANTICS TO [NONE | BYTE | CHAR];

Z0-9%k

BYTE:34J#9=-IEF _

CHAR:34J#-=-IEF_
NONE:34 VPaPostgreSQLEFNh_

1%

-\JOCHARO

create table test(a varchar2(5));
CREATE TABLE

SET NLS_LENGTH_SEMANTICS TO CHAR,;
SET

SHOW NLS_LENGTH_SEMANTICS;
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Enls_length_semantics

Echar

(1 row)

insert into test values (‘aacM;");
INSERT 0 1

-\JOBYTEO

SET NLS_LENGTH_SEMANTICS TO BYTE;
SET

SHOW NLS_LENGTH_SEMANTICS;
Enls_length_semantics

Ebyte
(2 row)

insert into test values (‘aacM;");
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 (‘dacM;j');
ERROR: value too long for type varchar2(5 byte)

VARCHAR2(size)PR

ng
la>i"éi181re8+Xa"éééil “é & VARCHAR? :ui11 >1i14 1 Héin 1
Heel

ia

VARCHAR2(size)

create table test(a varchar2(5));
CREATE TABLE

SET NLS_LENGTH_SEMANTICS TO CHAR,;
SET

SHOW NLS_LENGTH_SEMANTICS;
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Enls_length_semantics

Echar

(1 row)

insert into test values (‘aacM;");
INSERT 0 1

PL/SQL

PL/iSQL # IvorySQL +"=j8l](a IvorySQL ¢2"u¢".6"=.@1 PL/iISQL ¢1”
PostgreSQL + PL/pgsqllVUQw%uNOICK;a! PL/iSQL {yr Oracle + PL/SQL1
mhigegw PL/ISQL =X+'m°+.+11

PL/ASQL =X+°+

ISQL #9%0=XH+6°%;§16X0 ©+ =XPRIE PACKAGES PROCEDURES FUNCTIONS
TRIGGERSISQL & 0bR+A88=X\|40+6°+1
9%HE>XE+HI¥IUraki¥IXOThELBfI¥1 oak B#XK+1

[DECLARE
declarations]

BEGIN
statements

E [ EXCEPTION

m Ty [mp

E  WHEN <exception_condition> THEN
E  statements]
E END;
%HBCNXYE%HXOTI¥!IN K BEGIN. END?«éU@U%H"xH iSQL jA1l

CREATE OR REPLACE FUNCTION null_func() RETURN VOID AS
BEGIN
E NULL;

END;
/

Ea?«ép 0¥1121 1jeifb3ia121,E40'l ¢NEKu! SQL A£CU%h1
aki¥X](8kas.21VZo(\]6+!5hl GKI¥XYY?2«é DECLARRr1

CREATE OR REPLACE FUNCTION null_func() RETURN VOID AS
DECLARE

quantity integer := 30;

c_row pg_class%ROWTYPE;

r_cursor refcursor;

CURSOR c1 RETURN pg_proc%ROWTYPE;

m [Ty mp [mp
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BEGIN
E NULL;
end;

XK+BfI¥{XYBUK BEGIN - ENBU1 Bfl¥Y?2«é EXCEPTION
231%pbe+R GF+6+EO1 \

A BE+]A¥GBfI=Xii3RBfl¥I&/Bf.Bfi¥+E-IXOU H0U¥G+

Bfl

CREATE OR REPLACE FUNCTION reraise_test() RETURN void AS
BEGIN

E BEGIN

E RAISE syntax_error;

E EXCEPTION

E WHEN syntax_error THEN

E BEGIN

E raise notice 'exception % thrown in inner block, reraising’, sglerrm;
E RAISE;

E EXCEPTION

E WHEN OTHERS THEN

E raise notice 'RIGHT - exception % caught in inner block’, sglerrm;
E END;

E END;

E EXCEPTION

E WHEN OTHERS THEN

E raise notice 'WRONG - exception % caught in outer block’, sglerrm;
END;

/

/£E3
* PL/pgSQL b@IPL/ASQL ] BEGIN/ENDgjA-T¥!|

VW °L"E*|(aNTi+©N SQL ZACopl PL/iISQL + BEGIN/END 0](¥ly
8E 237°TaN

psql & PL/iISQL =X+éé

o4 psql Ay7ld PLASQL =XI"XY\]P@( PL/pgSQL + $$ia

CREATE FUNCTION func() RETURNS void as
$$

151



end$$ language plisql;

A+ITXY\] E $$ + Oracle ,-ja+0©].i§,-1 V\] 18-pAG °T=Xucl
16-pAné KiTé!

CREATE FUNCTION func() RETURN void AS
E

END;

/

PL/ASQL =Xja

PROCEDURES

CREATE [OR REPLACE] PROCEDURE procedure_name [(parameter_list)]
is

[DECLARE]

E -- variable declaration
BEGIN

E -- stored procedure body

END;
/

FUNCTIONS

CREATE [OR REPLACE] FUNCTION function_name ([parameter_list])
RETURN return_type AS

[DECLARE]

E -- variable declaration

BEGIN

E -- function body

E return statement

END;
/

PACKAGES

PACKAGE HEADER

CREATE [ OR REPLACE ] PACKAGE [schema.] *package_name* [invoker_rights_clause] [IS |
AS]

E item_list[, item_list ...]

END [*package_name*];
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invoker_rights_clause:
E AUTHID [CURRENT_USER | DEFINER]

item_list:

m —

function_declaration |

T

procedure_declaration |

m

type_definition |

m

cursor_declaration |

m

item_declaration

[a—

function_declaration:
E FUNCTION function_name [(parameter_declaration[, ...])] RETURN datatype;

procedure_declaration:
E PROCEDURE procedure_name [(parameter_declaration[, ...])]

type_definition:
E record_type definition |

E ref_cursor_type_definition

cursor_declaration:
E CURSOR name [(cur_param_decl[, ...])] RETURN rowtype;

item_declaration:

E cursor_declaration |
E cursor_variable_declaration |
E record_variable_declaration |
E variable_declaration |

record_type_definition:
E TYPE record_type IS RECORD ( variable_declaration [, variable_declaration]... ) ;

ref_cursor_type_definition:
E TYPE type IS REF CURSOR [ RETURN type%ROWTYPE |;

cursor_variable_declaration:
E curvar curtype;
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record_variable declaration:
E recvar { record_type | rowtype_attribute | record_type%TYPE };

variable_declaration:
E varname datatype [ [ NOT NULL ] := expr ]

parameter_declaration:
E parameter_name [IN] datatype [[:= | DEFAULT] expr]

PACKAGE BODY

CREATE [ OR REPLACE | PACKAGE BODY [schema.] package_name [IS | AS]
[item_list[, item_list ...]] |

m

m

item_list_2 [, item_list_2 ...]

T

[initialize_section]
END [package_name];

initialize_section:
E BEGIN statement], ...]

item_list:

m —

function_declaration |

T

procedure_declaration |
type_definition |

m [T

cursor_declaration |

m

item_declaration

[a—

item_list_2:

m —

function_declaration

T

function_definition

T

procedure_declaration

m

procedure_definition
E cursor_definition

[a—

function_definition:
E FUNCTION function_name [(parameter_declaration], ...])] RETURN datatype [IS | AS]
E [declare_section] body:

154



procedure_definition:
E PROCEDURE procedure_name [(parameter_declaration[, ...])] [IS | AS]
E [declare_section] body;

cursor_definition:
E CURSOR name [(cur_param_decl, ...])] RETURN rowtype IS select_statement;

body:
E BEGIN statement][, ...] END [name];

statement:
E [<<LABEL>>] pl_statments], ...];

E{
ECONNECT BY [ NOCYCLE ] [PRIOR] condition [AND [PRIOR] condition]... [ START WITH

condition ]
E| START WITH condition CONNECT BY [ NOCYCLE ] [PRIOR] condition [AND [PRIOR]

condition]...
E}

CONNECT B¥%OjaY CONNECT BY
?«82rlou?«BucwiT.AT|«+¥E4'ad?gl e "K CONNECT BY
AA+4EI¥;0 PRIOR ?2«@0-%AQU°_.

PRIORPRIOR ?«&#%P\SEI'L;%T*s;Tfgyd1l
a?«éxXY]K4u4E+aarEal

START WITHAA; 14@%T23E6°+1

NOCYCLEaajA1 A;aajaéél 6AAAIE\SKO7{oR./1

EQ

LEVELSAE®°+Us; T+, 014&i¥+ 1 23I'R 07U 11

CONNECT_BY_ROOT expfEd°+Us;T+A 1
SYS_CONNECT_BY_PATH(col, ch#poHdR4eRs;i¥+ U+ .1IE@E0chrO¥il
oi

A;aNOaY5dir

¥ EQ X|(ix.AIDI".m]oCASE jA.JAIDICa%u Adé+ I
ROWOTYPECASTOCOLLATEGGROUPING AAu

¥ OHAXH 40+ii51X0&°AG NIV~

155



> SELECT CONNECT_BY_ROOT col AS "col1", CONNECT_BY_ROOT col AS "col2" ....

¥ ee«y\Ser0*0

¥ @ée07a\dLoop detectionu
2&~$%A0

|dee~$%AO

ia

CREATE UNIQUE INDEX [IF NOT EXISTS] name ON table_name [USING method] (columns) GLOBAL

CREATE UNIQUE INDEX myglobalindex on mytable(bid) GLOBAL;

e~$%ME’

Kldee~$%A0Gq«IguiinEaFa¥00TACizl"_*FU LE¥0+6v@0 #s
Ol UO*() 1Y r

G

create table gidxpart (a int, b int, ¢ text) partition by range (a);
create table gidxpartl 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 gidxpartl’);
insert into gidxpart (a, b, ¢) values (150000, 572814, 'inserted second on

gidxpart2");
create unique index on gidxpart (b) global;

AG

ERROR: could not create unique index "gidxpartl _b_idx"
DETAIL: Key (b)=(572814) is duplicated.

=9

-9.{|+ee~$%ME’

Kae~$%A0ld"=UlguiicEaFa¥0OTAO zl® KLEY¥00 #s;¥OU*F
Bv@1)ui©*()1

Iy

G
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create table gidx_part (a int, b int, ¢ text) partition by range (a);

create table gidxpart (a int, b int, ¢ text) partition by range (a);

create table gidxpartl 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’);

nG

ERROR: duplicate key value violates unique constraint "gidxpart2_b_idx"
DETAIL: Key (b)=(11) already exists.

EQ.¥U
EQjA+aeB$UME’

LIAEQRIage~$%A©+¥0Ailgul oEaFa¥o-T6vaal
N KFa¥OoU*F*EQAU+PIEM+6v@I)i©*()VWEQY4}1

EQé&°EaFa¥o|+7Udsharedlockil »_LU%H¥0-K-TV*
INSERTI)EQLUN"y}u11l OXYK°G+ImUK-~

Y

\TAC

create table gidxpart (a int, b int, ¢ text) partition by range (a);

create table gidxpartl partition of gidxpart for values from (0) to (100000);

insert into gidxpart (a, b, c) values (42, 572814, 'inserted first on gidxpartl’);
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);
nG

ERROR: could not create unique index "gidxpartl _b_idx"
DETAIL: Key (b)=(572814) is duplicated.

4. \1él;<

E(IvorySQL'(PostgreSQL2*ouNIRSKA&6UOMIE-ilde©i&d
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®,lvorySQLIm

®,Don¢

IvorySQLIM'Ed°Im.6°Im!Iu1 YA llvorySQL 3.2 U+3#0°ImI2#6°im1

*90°Im# (IKAE§+8)(iD1aa®#.40+0°Im,-1Y lvorySQL 3.2 .Ilvory
SQL 3.0 YaR++ Ivory SQL 3.x
,-10(0u,-Im+®,Ef&4&15°?6./0UNIOGii2-i+XOThEI6| TG

UNEX1

y50ICES °mIvorySQL+ Im®,yzIY714 IvorySQL 2.3 ®,R IvorySQL 3.4
10°Im+®,XOUuKEI./+8)iDlda&°OTar+4a1fl+ Im®,D4.0

Jinsr

®,Da oril @i«

I"pg_dumpall®,./ U1R./01YA1(100GBé Z6(./0+i1
& cé./aa

pg_upgradelLl IUR./0IYi(100GBm YU
@CA®,

OO0vi UR./01Y7i(100GB™ U
ceéé

E3E@r ‘ ‘

[+0Im!fli©9%u]yX8+ ,-Mldax0&acU]=X¢=I+KalEa]yX8+{

Kpi K

jk  UlLi0A3aOMigrationO+1i1162eX04%HoIm®, Rii%HIo |®,U«l
mlaeUdadeelU«Im+0o*Tjk1

I"pg_dumpall®,./

°U+~ Im®,Daa]pg_dump/pg_dumpallOOHUR./0IARK|ImU!"pg_restore-
T-%1PG]Im./0i>?\]|Im+pg_dump/pg_dumpallLIIXYa]>|+VTPG.-
¥%NOI©IXYON./000yz1

OOHU*-¥,EfaeC<éiqalg@i«Z6(./0+i118a0nU1R./0+® 1

5>'|'rOc‘)®,Dé+iGéélx"s;qurySQLDE+C)GA60(/usr/IocaI/pgsqII©i./A6
O(/usr/local/pgsql/datal CEK©%eUNS$|-T®, 1

1. OTOOHU! ;g Ul=XI¢£Da./{||1adHU23R+{| liPG1 aé®l A
XYuK/usr/local/pgsql/data/pg_hba.confhE| LéRAy./01ARHU./Or

pg_dumpall > outputfile

A JwOGW|Im+IvorySQLIXY\]|lm+pg_dumpall £CHU]Im
J01

2.9'TIm+ReUNr
pg_ctl stop

~1"LEDBg 'ReUN1

3.0 OGA80a@UItImjIXYLASKNIEIXYYUKATIXY\|P@Y 5+
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C6A£NAdr
mv /ust/local/pgsql /usr/local/pgsql.old

4.0G|ImIvorySQLDEIX*"OGABUA#/usr/local/pgsqll
5.63H%H|+./0E|14°\]./00]]yd! f#postgresy” ® ImIUGTwEK
OlyaOTaar

{usr/local/pgsql/bin/initdb -D /usr/local/pgsqgl/data

6.L]iImM-hEpg_hba.conf . postgresql.conf tU+KGKaU+|M-hEUy6-TuK1

7.\]./00]]yTG|Im+R&UNTr

{/usr/local/pgsql/bin/postgres -D /usr/local/pgsql/data
8.>Ra]|Im+psqlE£C-¥a./r

lusr/local/pgsgl/bin/psql -d postgres -f outputfile

awONg@i«IXYL|Im+IvorySQLOGRI{i%HASIOI] ©+7ATGUN1AROI
OT./0+bG.P9r

pg_dumpall -p 5432 | psql -d postgres -p 5433

OTY!4ail[]im+REUNGNTI|Im\]543371]Im\]543277i1

]pg_upgrade LI-T®,

pg_upgrade LIXY&élvorySQL Im+¢A® 1 ® XYK.¥UEIOTHO#]N
linkfiDi1o+.!1>+pg_dumpall4@+A+IYATG/g" UN$O\Tinitdb1pg_upgrade
hi  nowE&+A+1

'vi®,./

SQL«+ViIIRHUN$XYKO%E0S@"+ ©+0S@;1%i".0UN$B\T]Im+I
vorySQLUOA3IzeXYmio@VWLRHUN$&a40@ IAR?06]+./0@Y10h%0omi
\£%0®, +g@i«aa.ll

006®,DaxY]E-+O0viLl.al+O0vigu”pglogicallSlonylLondistel.Bucardo
1

éulvorySQLIm
IvorySQL'(PostgreSQL2*IIm{|An*PostgreSQLIM{|An£&%»| s{|%HilmI
aé{|%H1limllvorySQLA;*9+Imal.0R4.51¥0'(PostgreSQL

14.0R17.5-T2*1>|Im&lvorySQL 4.5I'(PostgreSQL 17.5-T2*1IvorySQL
+EalmaeipbRwY45,-142ImiIMXY 4] IN 1
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éllvorySQL./0Ay

IvorySQL\] &a
+n2&01./0AyM@1%HAAX Y [0#%H./0]y +#./0]y!10Z6(A4i0
h/-1a3XYPa./0a(3YMA. .GVWOxAtua(I+M@JIK°LEAAnT
10Ay®ur(1a2l-XYA%HaaU+ usS’u
€K°i1%HAaaI0h*3uSAa4\|iIJK 1%Haa+M@ 1

aa+n2A0)y0.0!0+n2p@OKEL
038K w)ee*aaguly A201
4@ 'XOT%HaU?gljgDEIC#OVEEAL

./0aaK%H./0EIOG-°E#ae~+60 # A./0EU1
°|d%HAaaIX\]CREATE ROLE SQL ACr

CREATE ROLE name;

name’20 SQL )
ljg+, ) r#°wG OalEEEIH#]40'B°0 @O, leeLO#° 0 A C Q a’K
@IYMLOGIN1{xaiX85hul °a,%Hfa+adl\|[4gd+DROP ROLEACr

DROP ROLE name;

awDElIcreateuser.dropuser=XiFiadOu SQL AC+@G$I'EXY4 shell £ACTm]r

createuser name
dropuser name

°dUFaad+Eulaapg_rolesguAdlY r
SELECT rolname FROM pg_roles;

psql=X+\duPZAC{XY]0 GFaéal

Awop./0gul%HwVi63H3+guO#@U%HAElcad10HaaC#%HOsuperuser

OIVWUUIi56,EK\TinitdbiuKi +Né.63H./0Ei+aaguly4©1aa

'IOHaaLiZA£Napostgreslawld{xaaleeOyé Y63aa+IU'y1
%HR./OUN$+ yp#\|oHIuaaNdA+IVWOHAZ0 Uy y+AEC+03A

yM@1\]%Hiu./0"y+aaNEAY7;I10AY 7Y %0UJ42+Y20%y y:+

1Y Mpsql=X\]- . o

UACTK@U;0°Y®Haa y1éxU]xuoNeUU#s;aagulyddocreateuser.ps

glilaaKaa.aaguly|«iiv%eHNéaU?g!f#EDE+1

%H UAY7 yOX]0 y+./0a8+ENESAY7+U/-0ulaal%HAY7 ©

@(Y3MLaaguly+aa yle"%HR+#0N &°Ma+w@Neé%h1&aaalu

OU%HT YAY7X]+MBENIK/-%HX]y78i°LEAM-M@1

%H./0a48XYa%uaMI Elcaa+M@VW*Ay70 gu&'1

Aly¥!IK%yUE (BUMBTEDEhIM@XYieK%~HI4%~H!fix LKIvory
SQLU!"Id%HAII+a30@FIVWARLKG1aaU+ uS?g

E(aaXYba./0a(VWO&EaAylL éa(+IMIV,%HAaaffVE%ODROP
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ROLECO601

bciolyEba+a(é OyiV,"+3a°Lépa+IVWhcTiéK°6aa+MDé
XAl

{xa?./0Ayéu+ailXYaa a 1

uc./a(

IvorySQL'(PostgreSQLIIa}~+SQLILUG./a(XYae
a. 1Ka'élllivorySQLA4,-Oraclel-bw%uOracleta./o(+,-1

VARCHAR2

ng

la>i"éi181re8+Xa"éééil "é & VARCHAR? :0i11 >1i14 1 Héin 1
Heel

ia

VARCHARZ2(size)

create table test(a varchar2(5));
CREATE TABLE

SET NLS_LENGTH_SEMANTICS TO CHAR,;
SET

SHOW NLS LENGTH_SEMANTICS;
Enls_length_semantics

Echar
(1 row)

insert into test values (‘aacM;");
INSERT 0 1

a0./
IvorySQL'(PostgreSQL2*lla}ae+SQLIAD./10+4aXY&e

\lai./

IvorySQL@Fwi¥+SQL/MED,ul*CE\Ju!'SQLAO0AYS(IvorySQL!2+./106.

10&21./6 A300]4 °.2«oplR+#./0U+%06bTu1

ALIXYK%HAL/BGS$+ 05iAy1%Ha1./GG$#%HOI XY *%H?I.
IT'=IV]-"YR.IT.4"YZ [+&i1Kcontribi6Ua%usl. /@G $la8
hi 1L&PR+3l./@G$XYK6+D-,U&R1"_OuFa+l./@G$p On¥ee
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+a°IXY " 3¢2%HI48 a. 1

oAy2l./ICE&°dA%HAIUNSa(I"e/ Eéé+2l./GGSE\[+%!K@

uew e YR%HIU+1./71yOCE&CId%HAXHAAI Etigwal /+°
+1%HaAXYKAO U %HUIA%hA\IC#KIvorySQLUNS$SUADaS)./1
é\]-d3l./@G$lIvorySQLIC+./@G$A1./TY Z \M+K{| EC+
15%./Ral./71

Ayli=./X08°Ka1./7+6M10UAA!"%H]YCDFII "(s;+IvorySQLAA
FIWEQ+./YAlyN.e81

HU*Av

E(@UOadU+./llvorySQL./0UsitgAHU1AA"=4s4¢1Cz8AI6LCE!
" XIHEf6+1

a+0 ©+'mDatHU IvorySQL ./r

¥ SQL3)
¥ hEgu HU
¥ 2@

SQL3)

SQL
3)Da+oA#Id%HESQLAC!U+hEISAOHNEAR UN$IIUNSLA]LU+SQ
LAC6d*3)iE#%h+./01 IvorySQLaaFiwLIpg_dumplOHLI+'m]a#r

pg_dump dbname > dumpfile

-"eeE8Ipg_dumpA°_AGR'AAG1CER>L[ROhba-d](1
l8lc/ECuld%HhmhEIpg_dumpXY]LeibIdhEY&&vT
Aeeé+a(Aviil

pg_dump#%Hu!+IvorySQLAy7U]61é#H
4seek+»Yv4010¢3/0aXYKbeXYAy6./0+070@!-THULALC#:0™
pg_dump UYbCiIEM@\T1I0j0I¢# ¢é caseAHU+A+6M@IaadwHU~H
J0z#HO#E Y%H./00,]y0\T 6" _seOa¥x+iMOHU~H./OleeGA
XY\J¢"-n schema /-t tableK@OHU6./0UaeOxAy+i¥i1

°akpg_dump y®H./OUNS$SNAECTK@-h host. -p portl
UU0@#mAd@"ee+HOST78aS;u+0@1
P@AIU07/#78aSPORT 6" PORT §KUEd+UUU1
dUNS$!fa4©+UUUIEY-SDE1U

pg_dumpUU\J*s;aagulyNON+./0lyN-T'y1 A\|LeNéldak-
UK@I°d/-78aSPGUSER1:/E3pg_dump+ y{oI"Ay0’ @il

pg_dumpa(LéHUDAa+%HE°00#Ipg_dump+AGXY&é-éAK|Im+lvorySQLU69
lohE,HU. +éip#0é+UNS$Im@U+1pg_dump{#$%XYL%H./0°>R%H
©@$i+!+DalY 4%H326UNSR%HB646UN$1

Epg_dumpld+HUKEI#%»+|
{¢#j13)AFwpg_dump23\TiR+./0;AIWKpg_dump\T"=U*+{|L
i3)1pg_dumpLa+iaV ééLé+o./0+aal6CH#ueétuacw U+aalin
(I¥2D+ALTER TABLELU
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43)UAv

pg_dumpit+hmhEXYEpsql=X6Z1 43)UAv+]AECHr
psql dbname < dumpfile

LUdumpfile¢#pg_dumpAEC+AGhE1044C iild./0dbnamelaeé KOTpsql; R
4template0lddY~]AECcreatedb -T template0
dbnameulpsqlééb@pg_dump+K@]Y;u° y+./0UN$.\+]yN1a&psql+
a.YZ{xAal EnmhE3)XY\|pg_restoreLI0Av1

K23AV!13)0Un(+ba+YaKLlieKwM@+]yé TwsK1~ “E §KI

tdAv'=LéaLa(ldula¥0+E4a?gYaM@baiiOtH#eeELo+IC!f #3
1

U0ii5IpsglEMKeR%HSQL()Riir+OT 1ee2U/KER%HSQL()R!psqlQGIt
dXY/-ON_ERROR_STOPaSO\TpsqllOL\psqlKeRSQL()RQGVSHEH3r

psql --set ON_ERROR_STOP=o0n dbname < infile

é0hlaeLAOE£R%HI¥Av+./01480%0KMIzeXY;ul~HAvAa%He +
aN\TIOhAved}ee}iCd}eeiC106ADXY!"Y4pslel-1°N ) single-
transaction/ECTK@U;U1K\JOORDIIAESEWE1+%H(){UP»\Tw.11+A
VIiC1C#IOUA|K%HI¥AVRALzUv +./0°{31

pg_dump.psqglo2él+0Ya\Epy4%HUN$S3)%H./ORU%HUNSUAXOIYAr

pg_dump -h hostl dbname | psql -h host2 dbname

6°r pg_dump-T+~3)#4c(tempIateOlOSIC)KtempIatelUQ9+bci§6"=L‘1pL‘|ipg
_dump3)1°_#1"_KAVI\[+#%H Uc+templatellzee 4templateOld%Ha+.
[01-M>+YAEIL

%iJUAVIK H./ONTANALYZE#kO+éGIOhOH$¢aa]+u0./wi

\]pg_dumpall

pg_dump 06&a3)%H./0loW" 03)?(éé"Aé<<6éé’1"E#E‘|‘-°+U+Aél§’1 )
WééDEA3)%H./0E'|',+aelE—IFTwpg_dumpaII:X1pg_dumpaIIHU%H°UE'|'U
+ %H./0IVW{EUWEI-°+./1"a8. Ad«Ug1O0AEC+ m]a#r

pg_dumpall > dumpfile
3)+°_XY\]psqlAvr
psql -f dumpfile postgres

0@O}leeXY;uAvRbcTa./ONIC# _ae-KL3)69R%HAEIU)!)6.
postgresﬂlKAV?_/oHpg_dumpgll3)\iffé°la./(.)_6,]yAyM®Iéé’l"éoAvéé.
Ad«Adl1™ aeK\|Ad«l:CE3)U+AG«E[Op(|+OG1

pg_dumpallLaii*GAC6|IdaadAa«.4./01y0a %H./Opg_dumplO3/
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O H./01#%»+IC# ©./0+;&V ©A1

Ei-°+./XY\]pg_dumpall+KN globals-
onlyK@@é 3)1" KeH./ON\Tpg_dumpZClicban(}eeHU~HE#éa+1

auir./0

K%ula>IhEY-@i+4agu}ldiR+pg_dumpAGhEXOiGFyz1&\A#lpg_
dumpXY2GRAAGIdase X Y\[PAUNIXLIOOUO6YK+yz1aldXO+Dar
\]-,3)1aeXY\Jeel!+- =XIY~gzipr

pg_dump dbname | gzip > filename.gz
Avr

gunzip -c filename.gz | psgl dbname
/\+r

cat filename.gz | gunzip | psgl dbname

\]split1splitAEC*3aLAG¥°uq1+hEYEOXOUCEhEQU+T-°+1YAll %
6+i142Geéir

pg_dump dbname | split -b 2G - filename
Avr

cat filename* | psql dbname
A \]GNU splitIXOUA".gzip%i\]r

pg_dump dbname | split -b 2G -éfilter='gzip > $FILE.gz'
"XY\]zcatAv1l
\Jpg_dump+-u¢3)ib1. ~_ IvorySQL
EK+gu!OGwzlib-,01"'u¢3)ibLK2G./RAGhEIaL. 10L-1.\]gzip

iq xi1+3)hEIC#00DD+%HOO#LU+AXYiaKMAAV15>+/EC\ U
¢3)ub03)%H./0r

pg_dump -Fc dbname > filename

"UgiiD+3) #psql+£EmIAO!"pg_restoreAvIYAr
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pg_restore -d dbname filename

[X&iXY4&4 a 1
a(EfiR+./01eeX0&°LsplitMpuL&doDAI%-T\]1

\]pg_dump+VT3)iM1
éWQ;3)%HIB./O+<QIanY\]pg_dump+VTﬁDl“L©‘|3)xHAlanY\]
-janivVTelVT3)aéeOAB0EIuDb1

pg_dump -j num -F d -f out.dir dbname

a&XY\]pg_restore . ) o .
-jOYVTDBAV%H3)1'a00u (O 'ucO&iN+OABOEIIC ééi#_Epg_dum
p -jldl

hEgu,aHU

U2%OHUCWH#pyVi
IvorySQL](8)./0U./+hEleeXYi]bceell+DD-ThEguHUIYr

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

C#00D&adHZINEOODA @]1"+jcNipg_dumpDagr

1. &WER%HX]+HUI./OUN$E i?61Y & Ea’y+$Eli# ya]+ol
¥y a#tar P@LIEAERNEQUEH+%HYA+;Al-aUNSEIRAO+Y4801 |
jIKAV./};e{a°?6UNS$1

2. » @Tw39Awow./0+hEgu9~+aileeXOuaCE<]!"4U+hE AGT
HU~AVIO+AN /0106D&{ iya]lad@UKOuUhEU+AaaaMuF&p
XhEBpg_xact/*UEa]lIF&pXhE@UwWEaaN+F&E#1%HAhEAa.OuAa%
yEa]1sA{ XOaAv%HAa4?+pg_xact./IA&0iiP»./OEIUEaL&AA
£é]1aahEguHUUON(~AHUAAv~H./0Ei1

U%0hEgUHUDa#Id%H./A6+0%»;a01" _hEguééaNOdVWaedA +
@F-CU1xR+"=#ld%H@U./0+A+00°;401AR46;8vi~H./A5EN

| O#I¥ViGRHU/HI>R&cU;A1E\K./OUNS\TIIO6DD{ae1C
#1YOBODPId+HUES+hE[y0¢~./00ai-¢ 26i+£#1Aalsae4HU./
I'TG./JOUNSII"1104!%06+UN$@ YAAWV<]6CWALPX10 #yz|a#ae
FE30SAWALNEE °@OKHUUG1aeXYKET;&!;:OT%OCHECKPOINTYEVAvI
«1

~_ee+./0” cxHhEgUIXOOabcDDXYoEaAY£}ae©A+0%a1Y N
a&+./hE.WALpXc-K ©+BjI"+Ad«K ©+hEguUIXOOa+4\J;aH
Ul134;4é #OA+1KOuii51%0Cyaddae+hEguhiYwoLo%»;&l"+
éal

n_0aXOYEOA;al%OKMHL JOUNS?6¥x"+i«YdAEa+U°;4101%0
KM#OT%0 +éi'éHUIa400HUn(HUq«*+hEgUKa#Zi+10°+KH
U"=U*3"+&ilAvi\|' +&iAv1
-a%0KM#\rsynciOT%OhEgUHU1Lba#yK./OUNS\TIO TrsynclAR?

0./0UN$¥x"«0b%0rsync --checksum 6——checl§sumj#éa+léé’1rsync+hEuK
1«@é30%CRI01620rsynclij6%0;18a aa%°»40eN+./IE(UNS#g
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HIEY>e°_L#%»+100Da**K>1g@i«EOT%OhEgIHU1

AE%HNEgUHU i %HSQL3)UA{iGY pg_dump &°3)AG+E-10#3)]
(6dA©+ECU1CH#Ib%OhEguHUXO{;1

"+8i.1«¥AVOPITRU

Kbci«llvorySQLK./EiAG+pg_wal/AAB5pEEa%HAE2DpXOWALGILOHpXEK
+A+#awE AAR+Ozer” guAAIXYO6¢04>R%044¥Y 0+pX@0AV./
0+%»M16pX+8K{\E6+0HU./0+CWAEXOrCEXYA%HhEgU, 0+HU
WALhE+HU°puy01s4°AvilCEYAVhEgUHUIAR4HU+WALhEUGCOA
gUER%HSs;£#1006D4;!;+Daéuyio{v IC#aLki+O¥r

¥ CE 8°%H}*+%»+hEguHUa423¥1HUU+bcEl %»ML!"pX660
O.AAAvq«*T+VEKT ©alu-1aaCE a°hEgu;aNOl&a tar"%H
P@+éiLl1

¥ E(GEXY°u%HE"+WALhEX ](6¢IXY!"48A&IWALhEQIR +HU
10x(iR./0102]I&8KLU DEAIA-T}eeHU1

¥V &%p6cWAL@%PR>RICEXYKbc¥g 6¢IVERY%H./OKSI+%»;
éthIé!"éé‘|A«¥Avr B
KERae+'éHUYRIXYL./OAVR'KLRbcCi«+£#1

¥ N CE'+AL%g WALhEf»°%ew69w4©'éHUhE+@$I
CECERWYH:RHgur Kbci«¥CEpOFGo2e @$I
“g x#./0+s;Em1

A3 pg_dump . A o .
pg_dumpall U-ThEgu, 0+HUIVW O]("+&iD610P3I#OO0+VW JU¥x
+A3](WAL6¢1

¢ae+hEguHU!"(jIO6D4A0&E~H./OET+AVINéAEELU%HAE+A
V1ii"40IS+&i§)r9%6H'éHU+0AX0&%IIVW%HIU+guLi-iiSa
%i@i+WALSS1iéalKexa’CX2M+ii5 #OK+HU!"1

o] +8id{iex./00xO4OKIHUOUUINAAVIse&°%H4'¢HUi«23+
"++6IWALhEX 18w23IKaedA6%H'éHU!;lseU6dAW\]|(EIWALhE
+'=1a0AICEGY°a&WALhE+@i1?("cdA&i. HU+DDYaaa"=U+°
¥l:4a a 1

Gs./

copy K IvorySQLA*AhE|«&G./1COPY TO A%HA+E-ViR%HhEIoOCOPY FROM
)4%HhEVI./R%HABA /AQRAUYa./G1COPY TO
{OVIi%HSELECTa0+°_1

A 0w%H  AICOPY TOLAA;u +./ViRhE1e(COPY
FROMIhEU+ He%LTIX-9R;u U1COPY
FROMAGC+ AUOa;u+A )uisLUUU1

E%HNEN+COPY:;llvorySQLUN$pY4%HhESZ +29R%HNE16hEE #IvorySQL
JyB\TUNS$+]yIDUXAy+VWUGYUN$+®al;uLNO1s;0wPROGRAMIIUN

$OT U+AECVWAG=X+AAGHZ +29R6=X+'A1916=Xé YUN$+®4a

;UIVWE #lvorySQLIyXOT+1K;uSTDINA+STDOUTIL/U!"Ay7. UNS$I«+

e

yenl
\TCOPY+ HR7LKpg_stat _progress_copy® U_'L-él

v
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COPY table_name [ ( column_name [, ...]) ]

FROM { ‘filename' | PROGRAM ‘command' | STDIN }
[[WITH] (option [, ...] ) ]

[ WHERE condition ]

m [Ty [mp

COPY {table_name [ (column_name [, ...]) ]| (query)}
TO { filename' | PROGRAM '‘command' | STDOUT }
[[WITH] (option [, ...]) ]

m mp

EE option IJHST}G&

T

FORMAT format_name

FREEZE [ boolean ]

DELIMITER 'delimiter_character

NULL 'null_string'

HEADER [ boolean ]

QUOTE 'quote_character'

ESCAPE 'escape_character
FORCE_QUOTE { (column_name [, ...]) | *}
FORCE_NOT_NULL ( column_name [, ...])

FORCE_NULL ( column_name [, ...])
ENCODING 'encoding_name'

m My mp mp my mp mp [Ty

m mp

Q»
[EEN

{a&./-1:48
AG
KUN}il%HCOPY £Cudfi%H2a

COPY count

count #ivi+T.1 A3 N _/EC#COPY E TO STDOUT/+ué+psqlEC\copy E
psqlL&6hOHAECI®10#awe ioA£C®.wéh+./1

A6

COPY TO&0](p!Alo O](® VW O4AANA¥OVITL YAICOPY table TO

Vi*SELECT * FROM ONLY table 40+T1 j4COPY (SELECT * FROM table) TO E
X](3)%HreEo°+0¥0AM® U+EaTl

COPY FROMXY ](u!Ad2IA6¥0AMIaINSTEAD OF INSERTI*$+® 1

a6 PaiCOPY TOHZ+A!+KMiMI YAICOPY FROM-9+A!+-9iM1
PaKAECU G+ HiMe¥xwl

A oATIWT,O2eMI4?+SELECTCWLU](COPY table
TOiAls;laT OzeM+A 86COPY FROM1 "XY\Jue+INSERT;A1

to stdout,
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COPY/ACUFR+hEUIUNS$G0 #

Ay7U)upy6Z/2914a Eé 6(./OUNSS #Ay

70+@$!M+#./O0UNSXYAy+1"Eé # IvorySQL Jy8\TUNS+]y
IDUXAY+VWH#X"+X2+1PBAIPROGRAM

U+EC{UEUNSS #Ay7UJGpyOTI{€ # IvorySQL JyXYOT+1
a*3,/00,]y"+éKwaapg_read_server_filesd
pg_write_server_filesapg_execute_server_program |%+]yCOPY%HhE +/ECI
Fa*30Z"+29UN$aiMAy+bchEAHTUNSaiMAy+=X1

°ACOPY. psql;C \copy fiol\copyiim] COPY FROM STDIN~+COPY TO
STDOUTIARSZ/8)%H psqlAy7XAy+hEU+./1 dalK\\copyilhE+XA
yM.AyMazo(Ay7o #UN$1

CE>?KCOPYU\[+hEN®©# ;04%HseE[1KCOPY TO+
iISUN$UAIO%¥IC#a( COPY FROMaXYKM4%H]4a
E[;U0+hEUSZ10E[L&/UN$-=080 #Ay70
+LAABB!IFHEI+./ABUGAL

JPROGRAMOT%HAECXOUARAAgU +Ayli@16” SELinuxu+@il
COPY FROMLmM]AAl+bcl*$ .4abT1C#  im],)1

a(yj ICOPY FROMAECLO#2i19./UFi+ UIO.INSERT+K@OVERRIDING SYSTEM
VALUE+Ta%h1

COPY9.AGAR DateStyle+EI1aw¢£RLE XO\|[EUUDateStyle/-+ lvorySQL
OG+XaiiMIK\] COPY TO;U6A DateStyle/-alSO13Z3)A IntervalStyle/-&
sql_standard+./{#%H30%144++0«UXOl

ila ©IntervalStyle/-+UN$64()1

E\./UGIUNS$py4%HhESZ +29%HNEo !"
Ay7179./iiie/ENCODINGK @"+s;
AY7¢86&IVWAG./Uie/ENCODINGA +s:Ay7¢8-Tc81

COPYiIK6%H()(g'4410K COPY TO+ii5 ib»yzIC# KCOPY
FROMUAIALTwWxRwW% uT10uTL GAEX8 +XAyIC# EGAL/\Ba«l
A K%OIR+ViaAUGF()IOXO+[4sX5+!Ba«1
a@X0U/m]VACUUMOAvVi+[+ da«1

FORCE_NULL.FORCE_NOT_NULLXYi®i
K©% !10uP»Afio]+aUilidaUvWA o]+4U i3i&ail

hEUD

hmub

K\Jtextibil6Z/29+#%HhmhEILU %Te¢#AU+%T1%TU+ i0%eE¥
il UmI#ERG .- T+ +#XIiA9" .yA+4( HaM./PR+éeilkaaU+
+6-\];0+aU0i1"_A9hE+bcT@UEq{x +{N+ ICOPY
FROMLU¥G%H()1

J+°TXYAI&%HA@UapG-
¥0\.0+e%T14%HNESZII/*TIOV #€°+IaahE Te¢Tw¥x]wl
5a\]3.0Ay70e!;+Ay7TUVIIEA" 1

apUEEB\UXYIIKCOPY ./UGC]]aT + %Dé+éélmAl"_5 geaa
%H U+%I¥GFI'E é i;-%Haparapumlio|Tén»Ya s;+u%eéel

COPY TOU Qbcapuafi;u+aUil 4aICOPY FROMUKA,auti;AR9
*30i4°M158al%HaUIBY NG 1@ O+./U\NG GIAI&\NGo01
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COPY FROMj05 iE+audaX r

X Al

\b QUBASCII 80

\f 1=0ASCII 120

\n [T6ASCII 104

\r A»0ASCII 130

\t iABGASCII 9u

\v NY4iAGASCI 110

\digits aguR§%R+H1/4—|'|'.éAIc'>.éP8t:U
+8i

\xdigits AUOQXRE%R +HEYs-i. 8AI6.6P
8aU+éi

s;ICOPY TO U*G%HY4-1"eY2—i6
auux IC# ¢@A!> G+LexX ](tufiéel

beicAuUOaFR+LéapieELisaAlLmil "IoA3
UQ é0+apaIaatxO%A 1%HM /°T105
\.(r+aUiBU0ANG+86110u8sT LK}ubcLeapGadlijol

&46de-ICOPY./+UJA./|T.f»¥0 3i8\n.\rX  1s;XYA%H./fi»Ald
%HAap0.fi»IA%H./|[ TAIA%HAUG. | T1 "1°0+*T

XO UyAOUAILN_K ©+@$}«3Y 4 Unix R WindowsU
°fiCOPYhEI'E{é-éARi81

EaauAX pKc83iR-To6A1
[vani.e¥si.eapAX u+éié K./0g8U2lagéél

COPY TOL]%H Unix %ii+|T6 O\nOue” %TI1\TK Microsoft Windows
I+UNS$)UAGA»/| TEO\NnOUI "&a

COPYR%HUNS$hEOhb18wbR ¢&%»l COPY TO STDOUTO#*»0O\nOo
eUNS$ce#-d1COPY FROMOxQuY

|Tof» +7i»/| T°O+T1awONEA&./+°Qapd+|T

A+A»EQ+Y%IN AGU+TCTV }aed4@l COPY FROMLUGG1

CSVib

OOUDK@i](P9.PGEXLE=XEY OAAGN+."
¥AUBCSVUhEUD1 ©( IvorySQL*Ahmib\]+3¢ ,)I"-TVWji%a+ CSV
3c@il

HoBU+UIDELIMITER&E¥1" UBU 1%E666QUOTEEEONULLEE!D
%Hfi» +iTesltd~HUUIQ!QUOTESE
4&;6"+ROIVWKOUEQUOTE@EN+ ESCAPE&E+bc%OGF!;¢!3c8E81KAG
;0 UENULLUII-XY\] FORCE_QUOTEG4iQ!©]1

CSViubOatADPUO¥NULLU.58&i1 lvorySQL+COPY]©]00u
O060¥LAINULLITANULLA.88iAG VW (ii©]I03MNULL&.88i+ENULL
UuiQ!©]1Y~\JUU/-IINULLI2a8%H°

i©]+aééilo%Haéér./Uii2uE40'6™ 1l
U+6Z%0b@+,)1eeXY]JFORCE_NOT_NULLGO& o;0 +NULLA9jqlae-XY\]
FORCE_NULLAE®]+aUééi./U3IuNULLL

A3aUUKCSVUDU #%0IEEEL/T10
\.{XYa&%H./UGF1aw3Zhcoa)ulK
%T!a&+@GF+\../URGIU GiO]lVW
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A9IA_iO]l) Ui6AA./°TI01" -K6I%HE
%HU]Id+hEVWLUIa%H°ie]+ WXOla
\.UleeXO&°KA9hEUO]6UL

B3

CSViibUIEaéép#adc+1%HiaC +Leé E
DELIMITERé&°g+O|UL@6tuéé1Kpb9
01aC?@CSVTROU"é+gu+./il0OX0O
UP»()1”_GFO®6iilIKP9./R IvorySQL.!:leeXO&° £l
CSVhEYa\O+4C1

/B3

CSV UBLjaVW-TEa@UA9+fi».iT+C]U+ CSV
hE1l&ahEV @(hmibhE+ HAT%T+2D1

/B3

ex=Xu-11°+ ¢cuO# pfii+ CSV hEldaéhE
UD{ %0440 #'AldazeeXOUUR%UéA\|0d
@iP9+hEIVWCOPY{XO-iL&=X¢é ali+hE1

24D
binary(iDK@pP»Ea./iY2-iub o #hmiiD8§)/6Z1 jhm.CSVub°
;%uIC#2-IUDhEK ©+@$it. IvorySQL Imj«+Xa

uMequi-al2-itD* /UDEf4A?1Y~ O4 )

%Hsmallint UAG2-i./VWA 69R%H integer UIAAOhbKhmiDU#XT+1

binaryhEUDE%HhErd>HA+{xHBU
T./+P!Ya%HhEO=+u1rl../pYNCEIXAIL

hEr
hErE 15 &i+OuYzuIR>80%Ha"+rl,-01

OuYar

®N

11-8i+X PGCOPY\n\377\r\n\0 Nl /A3
>@i#®N+%HE+¥66®N#AWO-EA*FhEi é4-¢0l 8
688¢8+°AEI810H®NLITOON"
U$6V,>&idV,Cor+uukuKaal

XY
32-6~.608I]YAIGhEUD+6°D>16i¢c'a 4 0 8LSBUR 318MSBU1
AEBOHYYNCEiX8§¢H>CaeoK;ulEadhEUD U\J+~.Yp#Oh116-31
BIEU]OAIEG+hEUD yzI 6Z+" KOH-°E*FAq!a+i/-61"U6
U"10-15 6i£U]0AIVIR,-+UDyzI6Z+U6&e
AW'"OH-°Ebc/Eq'a+i/-01s;A0cW%HX BILESE &>r

016

A & 11A1/UBU OIDy”_& )
0l) @U1IvorySQL yéeOidgu IC#iDuA@U6;lel
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rl,-0"é
32-8~.IAIN}~I¥+Y&i0+"él @oLmil
s;I0H"¢8>IVWLRCESO6%HP!1°0n6
UD+HKXOU*3KrIUAlaa+./1"_6Z+ U
l°arl,-0./b-dIXYOxAG™ 1

rl,-0YiIEqBU%HO COa+6+X 1 61XYV A'¢OZ+,- /#-d1{a+
rl,-E-+/00°RO+*T (b1

00/0*34R,-+r10QBUQr],-6"+/-i61X60Ya
EViR,-+{K8/-COXO0AIOP{KVWK& IY4,-0Y UUQEs./u1l

P!

%HP!E%HAIPIUY.S+ 16 6~.0.236s;1%HAU
+EaP!pUo6la4©+0.IC#OX0 O#awiu1AR#P! U+ %HYI #%H
32 +"é8IR>)8nOOdxH&i+Y.
18"é8& @OLmIIVWXY#>01848%06iEiil-1 Al%H NULL YU1K NULL
fi5IR> ugnUé&i1

KY!«OanE?@"+bcLéa+./1

$;19%H2-iUDhEU+Ea./Upix/&2-iiDoiDP8%a1
XY/E8°0+,-XOUUQUH* Atz +ibP8+Y1

°4@O+P!./60pO+2-iliDleeUdae IvorySQL78I10#](z
JPR+*send.*recv’.0!fX YK78+src/backend/utils/adt/AdU&R Ou".ul

~_hEU@U OIDIOID YUEEKYO0.8|R1 #%Hu!YI
""Oai@UKYO0.U1lA3IvorySQLs;lm ééoidgu 1

hEO
hESE%HBU -1 + 16 6~.8!10108-6*%H P!+Y0.80¥21

N %HYO0.8 #-1 {#g/+ .16Z+U6_"()1
OFiw%06+266./ ©A+a?aal

Y

5>+YA\lyud|uaaY u%eA%HAVIRAY 7

COPY country TO STDOUT (DELIMITER '[');

4%HhEUvi./RcountryAUr

COPY country TO STDOUT (DELIMITER '[");

aANOY 'A' 2r+AlUViIR%HhEUr

COPY (SELECT * FROM country WHERE country_name LIKE 'A%'") TO
'fusrl/proj/bray/sqgl/a_list_countries.copy’;

oViR%H- hEUlzeXY]elARGPRY%Ha- =Xr
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COPY country TO PROGRAM 'gzip > /usrl/proj/bray/sqgl/country data.gz'’;

OP#%HOWN(4STDINVIRAU+./r

AF  AFGHANISTAN

AL  ALBANIA
Dz ALGERIA
ZM  ZAMBIA

ZW  ZIMBABWE

/B3 %TI+aC@O#%HIAEL

5>#]P-DAG+4©./16./#] Unix LI od -c"URKI+16Ala+ | )
0% PR#char(2)l62 PR#textl 6+ PR#integerlEaTKo+ p#aul

0000000 P G C O P Y \n377 \r \n \0 \0 \0 \0 \0 \O
0000020 \0 \O \0 \0 003 \0 \0 \0002 A F \0 \0 \0013 A
0000040 F G H A N I S T A N377377377 377 \0003
0000060 \0 \O \00O02 A L \0O\O\OOO7 A L B A N I
0000100 A 377 377 377377 \0003 \0 \0O \0002 D Z \0 \0 \O
0000120007 A L G E R | A377377377377 \0003 \0 \0
0000140 \0002 Z M \0 \0O \O0O06 Z A M B | A377377

0000160 377 377 \0003 \0 \0 \0002 Z W \0 \0O \O \b Z I
0000200 M B A B W E377377 377377 377 377

}~+{AAAXYaa a 1
MOEu
aOMOXOAXOAAEI1LU%UAAXYE]yiiloLé+)a(gusE/0+m¥4iil

\[EXPLAIN

IlvorySQL& HxR&0-1%HA00J1

KM-¢+0J03Ma0°+. ./+aMa(3+MOjsa#>?«+ldagu@Uw%Hyv
+,J$0<]KM3+0J1 seXY\|EXPLAINZAECP[,IJ$abcalOiu+a00J1
&64003#%:p"I"*+%uwidy! IC#mia] 12%u'él

OuYA\JEXPLAIN+UUOtextORGUBIOGUDE"VWE(&01"_seAREXPLAIN+iG&
°0H=Xb-%A¥llaeUs\] +60 @$X6+AGUIDEXMLOJSON » YAMLU1

EXPLAIN'é

a00J+°+#%H0J°¥+11>CE+°¥#ize ¥r EAAUSA WOI+T1
©+AAyfba ©+ize°¥bRrfXisedACiaedd ACisel

{-a #A+TO7IYAVALUESAA FROMUBREp+ .I'Ea R+°¥PR1" 404
0 YHOEOWXOMN+K Wi+ T!+L 4altd¢iiKise*¥!lal "a@+°¥00
TOuaal VWIbOuaa!fpaxdDaldaKOud-{aXOGF ©+°¥bR1
EXPLAIN°QJIU H¥pAG%TIKI'm+°¥PR.0J$460I°¥+OTEb+204
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01 6% T6>!E+°¥#060J+00T20+40y0J$] >1H+CH#OH.81

OP#%Hae+YAIZ#]0KIAG[yO#-dh+r

EXPLAIN SELECT * FROM tenk1;

m

QUERY PLAN

ESeq Scan on tenkl (cost=0.00..458.00 rows=10000 width=244)

E(OHaOOaWHEREAAI'¢ izeAU+EaTIda0J$a0KM\|%HAa&+Xize0
JLIGUKAG'U+.e#64acEar
¥ A0+TG2G1KAGH%XY23}ii+i«I YAK%HWX¥POTWX+i«1

¥ 40+©2010HA0U'(+x/40J°¥UNTRI )
EEaX]+TpiaAl "@O,%H " ¥+ii¥X0&;g"6ZEaX]+T685>+LIM
ITYAu1
¥ OHOJ¥AGT.+a0U10hI{xu6°¥O\TR}u1
¥ /EOOHO0J¥AG+T¢NuédYeéeiosul
20#],J$+204. EOU+#160iS+1°0!Y Z!B=>88606S 20y
{¢#seq_page_costLiTaaa/al.olL 2Ga.L4a("0/-1
mi+YApxtOua.\JU0U1

a%¥E6°r%H!E°¥+20D0 +EaA°¥+2011-a%¥{66°rOH215aC,J
$?E+»¥41i10#0H200aeN°_ToPAy7E2[+i«IOHi«XO#@O0i«
U+%HG6CEAYC# 1,J$IWwIAA €4!"uK0JOKAGCE4Al H-¢+0J
pLAGOh+TEU1

T.Ug%ul!$léé" #OJ°¥C|\U"'I'&"+T.IO#é°¥*G+T.10!fii'|'ae
+T.N%ul &dauiiee+TiiU](a*¥|+b3WHEREAA4E"UG1
GAU*E+Ta0uyr(a0@0ai6{|oV,+T.1

ARCE+YAr

EXPLAIN SELECT * FROM tenk1,;

E QUERY PLAN

ESeq Scan on tenkl (cost=0.00..458.00 rows=10000 width=244)
Ou.&+1Efpy1r aOTr
SELECT relpages, reltuples FROM pg_class WHERE relname = 'tenk1’;

2U*Ftenk1a358H|B=>.10000T1 20i0Sa o
0=>0Z.*seq_page_costu+dise+T.*cpu_tuple costulUUii5Iseq_page_cost#1.0lcp
u_tuple_cost#0.011 daa0+20# (358 * 1.0) + (10000 * 0.01) = 4581

FK!CEuKaOVUQ%HWHEREA4Er
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EXPLAIN SELECT * FROM tenkl WHERE uniquel < 7000;

T

QUERY PLAN

Seq Scan on tenkl (cost=0.00..483.00 rows=7001 width=244)

E
E Filter: (uniquel < 7000)

:AESEXPLAINAGKIWHEREAAisb%HO"U$O4EEQRfXiae0J°¥1
03060J°¥8 Tee+ %TAA0AEIVWARG!"64E+T18aWHEREAA+8KI
40+AGT.liw1 "lizeuLé AyEa 10000
Tlda2uOaiiiy@0!20-aE!®@5A¢ajll®w 10000 *
cpu_operator_costiYaCaaWHERE4EE?[+a2 CPU i«1

0430 @OKM+T #

70001C#40+rowsa#HraU1” ae<]6vOH]iltdeeéXOERWa ©+a01

a®lOHa0UK OANALYZEZC|RKal
A3aANALYZETU+u0./#46AUN@ih0S+1

FKI'CEA4EAE{Elr

EXPLAIN SELECT * FROM tenkl WHERE uniquel < 100;

T

QUERY PLAN

EBitmap Heap Scan on tenkl (cost=5.07..229.20 rows=101 width=244)
Recheck Cond: (uniquel < 100)

-> Bitmap Index Scan on tenk1l_uniquel (cost=0.00..5.04 rows=101 width=0)
Index Cond: (uniquel < 100)

m

™ mp

OPI,J$60\]%HOA+0JIrA0J°¥Ay%HACN&GIMAC4E+T+6-1AR!
E0J¥@OA4AUZGtUT1 AAGZTIXAGZ E+2UCEXICH #Ea+A=
>piAylOdb@0!0A[%06fXize20°NB\|OE0J+¥.a#44lE,J°¥AA©
LGO+TE-KOZ! TaYu6-WXIOhXY>1HE 6Z+201°¥NOP>FR+0
o O#OTOWX+@iul

FK!CE°WHEREAAUQU%H4Er

EXPLAIN SELECT * FROM tenkl WHERE uniquel < 100 AND stringul = 'Xxx’;

m

QUERY PLAN

EBitmap Heap Scan on tenkl (cost=5.04..229.43 rows=1 width=244)
Recheck Cond: (uniquel < 100)
Filter: (stringul = 'xxx'::name)

-> Bitmap Index Scan on tenk1l_uniquel (cost=0.00..5.04 rows=101 width=0)
Index Cond: (uniquel < 100)

m [Tp

m mp
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|U+4Estringul = 'xxxOONwAa0+AGTO.|
C#0OaON201a4CEUAACAY40+TENL

:AE3Istringu1AA OiU]1A%HAGAEIZA0HA©E#Kuniquel |1
"i]0"U4A©UAAG+T14a20@0!'WoUQw%uYaCOHa2+aal

Kouii5,J$L{%Y4(%HOsimple OA©iae0Jr

EXPLAIN SELECT * FROM tenkl WHERE uniquel = 42;

m

QUERY PLAN

Index Scan using tenkl uniquel on tenkl (cost=0.29..8.30 rows=1 width=244)

E
E Index Cond: (uniquel = 42)

KOPOJUIATITAACIXZEIO\ESZ E20{CIC#LUa%u#aTo-WX+a
a2(11 éxXiULKAZEY%He% T+aOU[RO60IPR1
“{wii](PaMAOfX+ORDER BYAA+aOUI

aath¢ a°%a?+WXA+(a¥ORDER BY1KalYUIPQ ORDER BY
unique1l\]4©+0J1a8AOTWIDFiw:++WX1

JEXY!"x6DD@FORDER BYAAl:>+YAAkIOh+WXAAXYﬂD@ F1
JB-XYPQ%HkK¢+sortAr

EXPLAIN SELECT * FROM tenkl ORDER BY uniquel;
E QUERY PLAN

ESort (cost=1109.39..1134.39 rows=10000 width=244)

E Sort Key: uniquel
E -> Seq Scan on tenkl (cost=0.00..445.00 rows=10000 width=244)

N 0J+%I¥E BEAWX «+;0-TWXItd0J$XOlidu\Jincremental sortA+r

EXPLAIN SELECT * FROM tenkl ORDER BY four, ten LIMIT 100;

E QUERY PLAN

ELimit (cost=521.06..538.05 rows=100 width=244)
E -> Incremental Sort (cost=521.06..2220.95 rows=10000 width=244)
E Sort Key: four, ten

E Presorted Key: four
E -> Index Scan using index_tenkl on_four on tenkl (cost=0.29..1510.08
rows=10000 width=244)

*,WX4{lUSWX*3Ka~H°_E-TWX};8fPIOOLXY\|LIMITAO-TOH
1
"-XYONES\|.LWX/GR!B+XOMICLP&#L° E&¥axHWX06+20UQ
1
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A KWHEREG]+XHT!a A+A©I,J$XOiKM\JOUA©+%H AND * OR !ur

EXPLAIN SELECT * FROM tenk1l WHERE uniquel < 100 AND unique2 > 9000;

T

QUERY PLAN

EBitmap Heap Scan on tenkl (cost=25.08..60.21 rows=10 width=244)

E Recheck Cond: ((uniquel < 100) AND (unique2 > 9000))

E -> BitmapAnd (cost=25.08..25.08 rows=10 width=0)

E -> Bitmap Index Scan on tenk1_uniquel (cost=0.00..5.04 rows=101 width=0)
E Index Cond: (uniquel < 100)

I? -> Bitmap Index Scan on tenkl_unique2 (cost=0.00..19.78 rows=999 width=0)
E Index Cond: (unique2 > 9000)

C#O°+AyOHAGIEY*A\|%HACVALE4EAA" US4il” %UO'G1" e
aG<aR+-°leeL[ROJ{U4UKaL

5>#%HYAI-IWLIMIT+&_r

EXPLAIN SELECT * FROM tenkl WHERE uniquel < 100 AND unique2 > 9000 LIMIT 2;

T

QUERY PLAN

ELimit (cost=0.29..14.48 rows=2 width=244)

E -> Index Scan using tenkl_unique2 on tenkl (cost=0.29..71.27 rows=10 width=244)
E Index Cond: (unique2 > 9000)
E Filter: (uniquel < 100)

O#.1>40+a0IC#CEUQW%HLIMITON #Ea+TpaiaAlvVW,J$Kaw +
OU1/E3AQiz ¥+020.T0.KIG3N UNTRIULC#IDi°¥KAAROUT
+V¥I%RElQ 1Aa +O20a#A0ze ¥ +V¥I%IVWO#A0+@040201 !
EY]OHO0Jo #K!;+0JIUQY%HJi°¥#aadi€a3ZKo iael[TG20l
3a020ii#06"t0Dad25Hesu+6HU1

ICE<]'yOHANCEfw°a"+ r
EXPLAIN SELECT *

FROM tenk1l t1, tenk?2 t2
WHERE tl.uniguel < 10 AND tl.unique2 = t2.unique2;

m

QUERY PLAN

ENested Loop (cost=4.65..118.62 rows=10 width=488)
-> Bitmap Heap Scan on tenkl t1 (cost=4.36..39.47 rows=10 width=244)
Recheck Cond: (uniquel < 10)

m [mp
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E -> Bitmap Index Scan on tenkl_uniquel (cost=0.00..4.36 rows=10 width=0)

E Index Cond: (uniquel < 10)

E -> Index Scan using tenk2_unique2 on tenk2 t2 (cost=0.29..7.91 rows=1 width=244)
E Index Cond: (unique2 = tl.unique2)

KOHOJUICEa%HAAQ7 y°¥I 'a0HATae a8 9 A ¥16°¥+1°T+ -

ACWOJI+°+1"y+6%HB OouterOUA°¥#%H*;>8R+4D+8 iael +20

.TO.*CEASELECT E WHERE uniquel < 10£R+40134CELWHEREAAuniquel <
10]KwtH°¥!1t1.unique2 = t2.unique2AAFK- 4?13a" El outer

iae+T0.1AAQ7 y°¥L&4 outer

A¥ER+ %T\T +62HB"OinnerOUA°¥1s; outer T+ UXYi-9 inner

ia@1OPI0" outer T+t1.unique2U#X]+IEYCEER+0J.20*;>8R+&4&SELECT

E WHERE t2.unique2 =
constantii4@da0+2u@0!;;>[R+Wil#4aKt2!+6vACiseiZ]RC<fi§
(107°¥+20)iY outer iae+208'é/-12Qa  %H outer Tp°-~T%0 inner iase
610 * 7.870lyQ(yli%¥ CPU i«l

KOHYAPI'+AGTO.0(0Hise+T0.+6AICHV #Ea+iiUp~al
44X0aCiFaoHA+ ) N
a®WHEREAAIVWA&a 80iU]('y¥lo OEIbc%HM9ise10P#%HYAr

EXPLAIN SELECT *
FROM tenk1 t1, tenk2 t2
WHERE tl.uniquel < 10 AND t2.unique2 < 10 AND t1.hundred < t2.hundred;

T

QUERY PLAN

ENested Loop (cost=4.65..49.46 rows=33 width=488)

E Join Filter: (t1.hundred < t2.hundred)

E -> Bitmap Heap Scan on tenkl t1 (cost=4.36..39.47 rows=10 width=244)

E Recheck Cond: (uniquel < 10)

E -> Bitmap Index Scan on tenkl_uniquel (cost=0.00..4.36 rows=10 width=0)
E Index Cond: (uniquel < 10)

I§ -> Materialize (cost=0.29..8.51 rows=10 width=244)

E -> Index Scan using tenk2_unique2 on tenk2 t2 (cost=0.29..8.46 rows=10
vyidthz244)

E Index Cond: (unique2 < 10)

4Et1.hundred < . . .
t2.hundred OKtenk2_unique2A©Ui\JIaa"iu]K y°¥10,0w y°¥+a0iG
TO.IC#OaKabci9isel

AE30P,J$SKMwOY2HO Y+ inner

2gIDa#K +' Dew%HY2H0J°¥103/Ot2AC e Laib%0IE\AAQT y°
¥3°0ZL./e66 HO" outer
29+Tp°6%0U1YH¥KOZ.IL " ESKESUIARK  %06R+OTI4ESHN.
n

KOt yileeXOU[R YOI ¥OIEQaO y"U$0.ul0"U$O4EL YU

$4EQ"(*"y+ONAAIaa%HEa! y"US4E+T{O*xad%HaU -+Ti*G
1C#%HUI"USAEIUIK® JAE|RVWEaE4EA, TIK%HE YUO056"U$
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PROajcol1
~ CEAaO+KMEKAa%YICEXOERY%HET ©+y0Jr
EXPLAIN SELECT *

FROM tenkl t1, tenk2 t2
WHERE tl.uniquel < 100 AND tl.unigque2 = t2.unique2;

T

QUERY PLAN

EHash Join (cost=230.47..713.98 rows=101 width=488)
E Hash Cond: (t2.unique2 = t1.unique2)
-> Seq Scan on tenk2 t2 (cost=0.00..445.00 rows=10000 width=244)
-> Hash (cost=229.20..229.20 rows=101 width=244)
-> Bitmap Heap Scan on tenkl1 t1 (cost=5.07..229.20 rows=101 width=244)

Recheck Cond: (uniquel < 100)
-> Bitmap Index Scan on tenk1l_uniquel (cost=0.00..5.04 rows=101

m m» [y [mp mp

width=0)
E Index Cond: (uniquel < 100)

OP,J$KMW\]%HLU YIKLU%HA+Tic9%HESLUAIKO!RLEAizeV
W& %Ta&LUAG &M1Oh°/ES ~# caC0J°++rtenkli+d iae#LU°¥
+A9ILU ¥ i1 LUATARLUAGSA LU Y¥ILU Y°¥L4 "+ outer
A0JBZTIVA %HT]ALUAL

U%06X0+ YPR#%HEV VIN5EIr
EXPLAIN SELECT *

FROM tenkl t1, onek t2
WHERE tl.uniquel < 100 AND tl1.unique2 = t2.unique2;

E QUERY PLAN

EMerge Join (cost=198.11..268.19 rows=10 width=488)

E Merge Cond: (t1.unique2 = t2.unique2)
E -> Index Scan using tenkl_unique2 on tenkl t1 (cost=0.29..656.28 rows=101

width=244)

E Filter: (uniquel < 100)

E -> Sort (cost=197.83..200.33 rows=1000 width=244)

E Sort Key: t2.unique2

E -> Seq Scan on onek t2 (cost=0.00..148.00 rows=1000 width=244)

BV YO+ +719./iT& y«WX1KOHOJUItenk1./\|%HAGIEeWXIYEO
xTa-¢+fX0AY T1C#a(onek){%Y4(%HfXize. WXI&8KtHAUa{xT&a°
iAya(@xT+WXIfXiseQWXff;%HAOC 223158 A0i 4 EfX+!BAy
a1
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%04[a00J+Da#ai,J$»Y U&20>+hcCWIOXY\|T]/|XX@FYA
I"_CEV UGK;>+YAUfXieeQWX#tiAonek+>?DAICEXY<]r

SET enable_sort = off;
EXPLAIN SELECT *
FROM tenk1 t1, onek t2

WHERE tl.uniquel < 100 AND tl.unigue2 = t2.unique2;

E QUERY PLAN

EMerge Join (cost=0.56..292.65 rows=10 width=488)

E Merge Cond: (t1.unique2 = t2.unique2)
E -> Index Scan using tenkl_unique2 on tenkl t1 (cost=0.29..656.28 rows=101

width=244)

E Filter: (uniquel < 100)
E -> Index Scan using onek_unique2 on onek t2 (cost=0.28..224.79 rows=1000
width=244)

Okl,J$04]ACizeWXonek+2(°{]fXiseQWX+DBCiP12%1sAI5%Hy
z## WH#ON1CEXY!"\|EXPLAIN ANALYZEQy&)(%51"5hEgl

EXPLAIN ANALYZE

XYI"JEXPLAIN+ANALYZEK @044,J$40U+A¢M1I" |OHK@IEXPLAINU@OO
T6aOIARKIW@+T0..K HOJ*¥UAO+w@\Ti«l-tia%Hp!EXPLAINKI
+40U1YMNCEXOERON%H® v

EXPLAIN ANALYZE SELECT *
FROM tenkl t1, tenk2 t2

WHERE tl.uniguel < 10 AND tl.unique2 = t2.unique2;

E QUERY PLAN

ENested Loop (cost=4.65..118.62 rows=10 width=488) (actual time=0.128..0.377 rows=10

loops=1)
E -> Bitmap Heap Scan on tenkl t1 (cost=4.36..39.47 rows=10 width=244) (actual

time=0.057..0.121 rows=10 loops=1)

E Recheck Cond: (uniquel < 10)
E -> Bitmap Index Scan on tenk1l_uniquel (cost=0.00..4.36 rows=10 width=0)

(actual time=0.024..0.024 rows=10 loops=1)

E Index Cond: (uniquel < 10)
E -> 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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E Index Cond: (unique2 = tl.unique2)

EPlanning time: 0.181 ms
EExecution time: 0.501 ms

/30actual
timeOU#Y1I0+w@i«locosta0UiY#1+eoAllda E
IXO3M!1KOP>0A[+>60+%¥#40+T0.# pUAJr@
OU1KOHYAUIa0Up#}ee-¢+ICHK@OUENS1

KouaOd0JUIXYxdOT%HA0JI ¥1Y linner

ACiaeX0uaaEAA070JU+ %H outer
ToiOT%061KO6ii51loopsU_"wOTo°¥+©6.IVW actual time
T.U#0uOT+¢NU10#aw!Ou.60x*2040ikl+DPaXiM1LOuUo!l
00psUXYERKG*¥U@OQii+Oi«1K}>+YAUICEKOTtenk2+ACize 3w
10.220101

KOUNUIEXPLAIN o \
ANALYZEUkIOJ°¥OTi<<.TO.:a+aaOTUOAélYAIWX.LU°¥FTaa+A
ar

EXPLAIN ANALYZE SELECT *
FROM tenkl t1, tenk2 t2
WHERE tl.uniguel < 100 AND tl.unique2 = t2.unigue2 ORDER BY t1.fivethous;

E QUERY PLAN

ESort (cost=717.34..717.59 rows=101 width=488) (actual time=7.761..7.774 rows=100
loops=1)
E Sort Key: t1.fivethous

E Sort Method: quicksort Memory: 77kB
E -> Hash Join (cost=230.47..713.98 rows=101 width=488) (actual time=0.711..7.427

rows=100 loops=1)

E Hash Cond: (t2.unique2 = t1l.unique?2)
E -> Seq Scan on tenk2 t2 (cost=0.00..445.00 rows=10000 width=244) (actual

time=0.007..2.583 rows=10000 loops=1)
E -> Hash (cost=229.20..229.20 rows=101 width=244) (actual time=0.659..0.659

rows=100 loops=1)

E Buckets: 1024 Batches: 1 Memory Usage: 28kB

E -> 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)

E Recheck Cond: (uniquel < 100)

E -> Bitmap Index Scan on tenkl_uniquel (cost=0.00..5.04 rows=101
width=0) (actual time=0.049..0.049 rows=100 loops=1)

E Index Cond: (uniquel < 100)

EPlanning time: 0.194 ms
EExecution time: 8.008 ms
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WX¥KN+WXDABOLHIWXHKESU-#BJ-T0. 40+ E§NBA«SIL
U¥kwLU)+.S.0.IYAILUAE\+E8S+NUB"_0.6"%I{Lii<aR
Bé«\]IC#VOaiklil

1%0bR+a2Aa#i%H"US4EA,+T.r

EXPLAIN ANALYZE SELECT * FROM tenkl WHERE ten < 7;

E QUERY PLAN

ESeq Scan on tenkl (cost=0.00..483.00 rows=7000 width=244) (actual time=0.016..5.107
rows=7000 loops=1)
E Filter: (ten < 7)

E Rows Removed by Filter: 3000

EPlanning time: 0.083 ms
EExecution time: 5.905 ms

OuUn(iU]ij°¥:+"U$f1E‘|0a6(J 1§aKqu%l:|iTaeT’\+K‘V°¥U%
HXO+ yri"U$4EUsilORows RemovedOTEUGF1

%H*"US$AEAD+IIGFKOa70ACiaeU1Y eNOHAOI |AGUY%H:; U¥+
Xazr

EXPLAIN ANALYZE SELECT * FROM polygon_tbl WHERE f1 @> polygon '(0.5,2.0)’;

m

QUERY PLAN

ESeq Scan on polygon_tbl (cost=0.00..1.05 rows=1 width=32) (actual time=0.044..0.044
rows=0 loops=1)

E Filter: (f1 @> '((0.5,2))"::polygon)

E Rows Removed by Filter: 4

EPlanning time: 0.040 ms
EExecution time: 0.083 ms

J$0AGER-CUOHINA 1 UE*9%0AGIIaaCEERWY6H! +Xiee!
LU+EaTpi"US4Eis1C# CEANE%OACIeX YN ICE[Rr

SET enable_seqgscan TO off;

EXPLAIN ANALYZE SELECT * FROM polygon_tbl WHERE 1 @> polygon '(0.5,2.0)’;

E QUERY PLAN

181



Elndex 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)
E Index Cond: (f1 @> '((0.5,2))"::polygon)

E Rows Removed by Index Recheck: 1

EPlanning time: 0.034 ms
EExecution time: 0.144 ms

OPCEXY[RAO®S%HUKTIAR GIACO4E+6|aalis10#84%H GiST
A©n(xa2@U\J# ) i
Oa7+0r ¢ @0fi12A1+xa2+ TIARCEE KtuT|b%¢+@UM\|1

EXPLAINa%HBUFFERSK@XY.ANALYZE%J\JOER{X\Tiu0AAr

EXPLAIN (ANALYZE, BUFFERS) SELECT * FROM tenk1l WHERE uniquel < 100 AND unique2 > 9000;

E QUERY PLAN

EBitmap Heap Scan on tenkl (cost=25.08..60.21 rows=10 width=244) (actual
time=0.323..0.342 rows=10 loops=1)
E Recheck Cond: ((uniquel < 100) AND (unique2 > 9000))

E Buffers: shared hit=15
E -> BitmapAnd (cost=25.08..25.08 rows=10 width=0) (actual time=0.309..0.309 rows=0

loops=1)

E Buffers: shared hit=7
E -> Bitmap Index Scan on tenkl_uniquel (cost=0.00..5.04 rows=101 width=0)

(actual time=0.043..0.043 rows=100 loops=1)
E Index Cond: (uniquel < 100)

I? Buffers: shared hit=2

E -> Bitmap Index Scan on tenkl_unique2 (cost=0.00..19.78 rows=999 width=0)
(actual time=0.227..0.227 rows=999 loops=1)

E Index Cond: (unique2 > 9000)

E Buffers: shared hit=5

EPlanning time: 0.088 ms
EExecution time: 0.423 ms

BUFFERSFi+.6 6CE4a0+®ui¥#a /O >tu+1
0 A3EXPLAIN

ANALYZE@O\T&OIbcE&]pLAFIE\aOXOAG+bc°_i»YiéeéhEXPLAI
N./1"_eeA%¥(%H./uKaOo AKaee+AleeXYK¥U}RACAECIYAr

BEGIN;

EXPLAIN ANALYZE UPDATE tenkl SET hundred = hundred + 1 WHERE uniquel < 100;
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E QUERY PLAN

EUpdate on tenkl (cost=5.07..229.46 rows=101 width=250) (actual time=14.628..14.628

rows=0 loops=1)
E -> Bitmap Heap Scan on tenkl (cost=5.07..229.46 rows=101 width=250) (actual

time=0.101..0.439 rows=100 loops=1)

E Recheck Cond: (uniquel < 100)
E -> Bitmap Index Scan on tenkl_uniquel (cost=0.00..5.04 rows=101 width=0)

(actual time=0.043..0.043 rows=100 loops=1)
E Index Cond: (uniquel < 100)
EPlanning time: 0.079 ms

EExecution time: 14.727 ms

ROLLBACK;

-KOHYAUE[R+Isa0#%HINSERTOUPDATEADELETEACIIUJA{K+@OLAaE*
E-96{|"V,0J°¥}010H¥!5+0J°¥OTUS] TY/ +0S|./+Lal14
aK!>ICE[RCETw8"+5 Aigel +AGi&°Y%H{|*¥I{|°¥i8)i{|"

+T1-a%¥ UL A3 +#18./JuK°¥X0°X5+\Ti«dOPI Ti>Ua+i«U
1,I$s;VOar2040UQbc»v40jkOuLa10#aa0uLae %H-¢+a00J

PELIEY" EI0J+KM1

S%HUPDATE+DELETE/ECEIréESil AGXOMOhr

EXPLAIN UPDATE parent SET 2 = f2 + 1 WHERE f1 = 101;
E QUERY PLAN

EUpdate on parent (cost=0.00..24.53 rows=4 width=14)

Update on parent

Update on child1

Update on child2

Update on child3

-> Seq Scan on parent (cost=0.00..0.00 rows=1 width=14)
Filter: (f1 = 101)

-> Index Scan using child1_f1_key on child1l (cost=0.15..8.17 rows=1 width=14)
Index Cond: (f1 = 101)

-> Index Scan using child2_f1 key on child2 (cost=0.15..8.17 rows=1 width=14)
Index Cond: (f1 = 101)

-> Index Scan using child3_f1_key on child3 (cost=0.15..8.17 rows=1 width=14)
Index Cond: (f1 = 101)

m> mp m» me mp m» [me mp mp [Ty

m [mp

KOHYAUH{|i¥4ceN+HAAYa>6FR+iA14aaXHMA9
+iaeA0Jl %HoU(%HA14zdy8IK{[1¥! LWL

+42 ALAIKI+HX*AU+A0J4©00ULE#4 PostgreSQL 9.5
23|U+IKY;+ImUb+é 1" 6pA0JEOUIOUAAGL
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EXPLAIN ANALYZEKI+ Planning time#4%H{6u+adiuad0IvV-TOH
Ea[+i«ILU @660.621

EXPLAIN ANALYZEKI+Execution
time@OOT$+TG. 261« YA\Til*+bcl*$+i«IC#” B6616627,J

+i«1” a®KOTBEFOREOTS$+i«! LiGOKA?+-96{| "V, ¥+i«EyC
#]0OTAFTER

I*$+i«Oai0SIZAAFTERI*$#K~HOJ}URII*+1K HI*$6BEFOREMNAFT
ERG{i AAKI1AE3bchbTI*$L GIOTIpRANCTIVWAaém GIEXPLAIN
ANALYZEeN1

&

Kodae+DAaUEXPLAIN
ANALYZEEESHTi«XO\WU©%Ha0+-fOT10VIE( lafGTii&°Ay7IN

Cofi20. 1/0 3i200ai@oKE1LOIEEXPLAIN
ANALYZEEUQ+éS2uX0uieXalid#Kaagum]gettimeofday()éa+@$! 1eeXY\]
pg_test_timingLI0éSKae+gu!+0i201

EXPLAIN®_ U6ie>R*ee @O\|[+Ef ©+ii1Y M%He1+Al+°_ Oixul
OuIRAL,J$+2040 #UM+IVWEA XO&%H{IN1+AKM%H ©+0J1
%HO7YA#IK%HAL/%H!B=>+A!lae L1 #O#ER%HXize0Jlo EACH
_X]1,J$0jR Kbeii5pLij%66!B=>6Z0006Alaa]ad+=>6Z04
[%HA©#0adU+6CETwK;>+polygon_tblYAUS"G1

K%uiiUI@O+U.40+U (BMEE3ICH#OVE()1%80h+iHIKOJ ¥+
OTILIMITAP@+&_&;g"1YNKCEL]"+LIMITAOUr

EXPLAIN ANALYZE SELECT * FROM tenkl WHERE uniquel < 100 AND unique2 > 9000 LIMIT 2;

E QUERY PLAN

ELimit (cost=0.29..14.71 rows=2 width=244) (actual time=0.177..0.249 rows=2 loops=1)
E -> Index Scan using tenk1_unique2 on tenkl (cost=0.29..72.42 rows=10 width=244)

(actual time=0.174..0.244 rows=2 loops=1)

E Index Cond: (unique2 > 9000)
E Filter: (uniquel < 100)
E Rows Removed by Filter: 287

EPlanning time: 0.096 ms
EExecution time: 0.336 ms

AOize*¥+4020.T0.ikIU3V INTRIULCH@O|Di°¥KEROHT|R¢
g’:+T|€1a@O+TQ.€1a 2 ) ) o
VW\Ti«Ui(2040Ede+i«10VEA0()I000%640U.@OUKIDD!+
©1

eV y{ab@+F(1"_%H&V y]iw%HAIVWLU+>R%H«U1((i%HA9U+

5%H«UI"Lg 6Zii%HR91KOGiI5I Ua{x+MVW4aa &°%ised2Hi9

+}~1¥100ib» 6Z%HA¥+EaE-IL°_¢ KLIMITUEFR+102" _outer

6% HUA¥BUEa6v«U+Tlinnerdd2HUA¥Ui+QVWi6|iae0&O3MtH
«U+T1EXPLAIN ANALYZE(iU04© inner T+6v*GI¢3"N E#w@+a2T1saéx outer
6vila inner AOJ°¥E_"+@OTO.UkTIAI(@OK inner 2gU+T.1
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E(@F+@ilBitmapAnd . BitmapOr °¥o# "E+@0T0.8>1

IFIEXPLAINLKI,J$0+ HOJi¥1

C#IKouiiBIOTSXY OToui¥lade/,Ji X]+a.UO0¢uOui¥éa.

ibcT1 6s;1000iKize¥0A+Append*MergeAppendi¥+Ar¥U*1a
*OOIILAEXPLAINAGUVWOUOJ¥IVKISubplans RemovedrN+1j1

JP\+U0AA
& U0Aa

NCEK|%iIE8140,J$4°40%HA0°aA+T.IOhEORE00IbG3+KM1
miagu](Oua0+u0Aa-~T%H;<+irl

U0Aa+%HI¥¢# HA AGU+@+O.IYa HA A©1]+B6.10UASESK
pg_classA+reltuples.relpages U1l CEXY]P@5>+a04a[OuAar

SELECT relname, relkind, reltuples, relpages
FROM pg_class
WHERE relname LIKE 'tenk1%";

E relname | relkind | reltuples | relpages
+ + +

Etenkl Ir | 10000| 358

Etenk1_hundred [i | 10000| 30

Etenkl_thous_tenthous|i | 10000| 30

Etenk1_uniquel |[i | 10000| 30

Etenk1_unique2 |[i | 10000| 30

(5 rows)

OPCEXY[Rtenk1@U 10000 Tl “+A©{aOdxTIC#AOU;A1£xD 201

G(eneNlreltuples.relpages #@i{|+

lda Elf@Uau"i+U1 EIVACUUMBANALYZE.'H DDL AC6YACREATE
INDEXU{|1%H iseaeA+VACUUMANALYZE&A6f8iiuLY ise+I¥a'éUS{|re
ltuples0.10¢P»wW%Hr@U1Kbciiul,J$L, ¢ 'Kpg_classU&R+U03Ms;+
Y%UAY-IOhER%HQE+rD1

ix.a0a#aAAUT+%I¥144 Eadiviaa+T+WHEREAA1L
da,J$a°aSWHEREAA+KMEIEEUWHEREAAU H4E+T+iY1
J(OHbN+A&8)Kpg_statisticguAdU1 Kpg_statisticU+@EANALYZE.VACUUM
ANALYZEZEC{|l VWO#@UBE\vv{|}ul

Wwpya[pg_statistic;2l

aLaat0Aa+iu>34[+® pg_statslpg_statsi/0a{-éao1
oWIpg_stats#EaRpXYdZ+lopg_statisticAOEd, Jy6Z6OhXY3ZEEM]y4u
0AAUYZ%ULER+A+E-+Aalpg_stats® i@iddkls;[yX6+Au1YAG

EXYr

SELECT attname, inherited, n_distinct,
E array_to_string(most_common_vals, E'\n') as most_common_vals
FROM pg_stats
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WHERE tablename = 'road’;

Eattname | inherited | n_distinct | most_common_vals
+ + +

Ename |f | -0.363388 | I- 580 Ramp+

E | | | I- 880 Ramp+

E | | | Sp Railroad +

E | | | 1- 580 +

E | | | I- 680 Ramp

Ename |t | -0.284859 | I- 880 Ramp+

E | | | I- 580 Ramp+

E | | | I- 680 Ramp+

E | | | 1- 580 +

E | | | State Hwy 13 Ramp

(2 rows)

AE3I00TKI+#40+ 1%HoU23(roadAdinherited=tli+}eeréEol
u%HadoéroadAmldinherited=ful

ANALYZEKpg_statisticU§)+AasS6id# H +most_common_valsU+>I@..histogram_bo
unds.!0XY]JALTER TABLE SET STATISTICSACa % /-I
A+1"/-M-aSdefault_statistics_target-Tee~/-1 A:+UU@i# 100
H@1F®6DiX0li!,J$bG{A¢+4008i0#otua ,)./¥9+ Ul
LP3#Kpg_statisticUTiw{xa«IVW&°Wox%u+i«(10S40.U1
4i151jqi+@IXO{Optu./¥9jqae+ 1

{x,J$000AA+H]XYEE

Q»
[EEN

,-U0Aa

fIXY[RE(AOAAUIR+xH 4'2fo\TOf,+OT0J+a401,I$!fiix/
XHAE#-a_ A+I00x/K U4'2f+ii5# UA+1E(f, +U0A&@A++oH
0 +MO8I'E€4,-R™ ?f+Uj1 "llvorySQLaOY:0SxPUOAAI"O,-OPA
a1

E(XO+ IWEfLIIEY XO 'GOSxPU0Aa1XYId,-i0Aan(5{fi0
AU0A2R(U0;IUNSYE UCE  Ep+U0Aal

U0Aan(XY\]CREATE o
STATISTICSACId10h%Hza(+1doo#1dw%HAS @ GAIRI0AaaCE1@O+./

XE#EANALYZEd N +#%HALACIM#Re+ G¥uuOT+1XER+UXYKpg_statistic
_ext_dataAdU[R1

ANALYZE'(']00Sf,é G0AA+AThma0S,-U0AALE(hm+{-UnOA"
A +U0AaALG™%IEGUUIOUQIi+U0AAALTLIP»{AC+,-TI0A
aloI{uP»{x2K0S,-0A&} | +i«1

5>+1iirs;éé+,-u0AapR1

".aa

>8&+%P,-U0AAS ™ 28I0#K /0-BugU\[+nd1”_ a+U+Uj¥y

6u b+UIE GladHTla40+alC#a ©+bUICES] b".44( alK%H}ee
-H+./0UI". 48U608K (0.0« 1 "l@O'éx./ENUE (20Y4864

186


https://www.postgresql.org/docs/17/planner-stats-details.html

i}ee,-HIf8+YA#awMOoa3Aa,-H1E\K%H}ee,-H+./0Ul{ladu
l«+I¥?fIOUXYAIUIY¥ .841

".4a+8KpyEIwitaOUa0+AeM1~_%HaO@U A .aa |+4Elad
I+4E U-9%AI°_+1-1C#"\_Oa’.aa+0jlad,I$LxU4E# A+lp
»a° q-+ial

°'0,J$a? .a8+AAIANALYZEXYXE aa+\él'aEa !«+aa=éXo0

0.)R X@Fl&a./xEi@ia+otuK%Hu0Aaa(U%YyGF+ !6]dependenci
esK@uculdedrdsd?+ !lddependenciesuOAalY3ZANALYZEYaRgaO,JU
€°+201

OP#%HXE".aau0Aa+YAr

CREATE STATISTICS stts (dependencies) ON city, zip FROM zipcodes;

ANALYZE zipcodes;

SELECT stxname, stxkeys, stxddependencies
E FROM pg_statistic_ext join pg_statistic_ext_data on (oid = stxoid)
E WHERE stxname = 'stts’;
Estxname | stxkeys | stxddependencies
+ +

Estts |15 |{'1=>5"1.000000,"5=>1":0.423130}
(1 row)

OPXY[R 16/cl}eedti 50Uadlaag.41.010U0400042%+/cI3/Oaéx
Ua658%uaxH/cl

Ké<a'.ada +aO0SKMéil,J$i\laag.am~+o4E+KMEA0lohe
u-nial

 AE+@i

s;daKeN&euU4ESL *fSUjqu.lafSU+IN

AAII' 4&EO]1 U\ 'EGK-jqoH ~+iq AiD+uU4E+40I

{ U] EOK—-°AABLIKE M +bcLebPR+4E1

K]".44a0il,J$xuK<a+ :+4|§#,;+vwaa#o~+1§_"E# -+
-C+A0LA>TIC#tOXOM UieN1YM°u%HOh+a0

SELECT * FROM zipcodes WHERE city = 'San Francisco' AND zip ='94105';

JSLUIRCityAAIZE" KAKMEIO#-¢+1 "IEEwAZa>Ta¥5>+40I
JS{UbGOh+x/

SELECT * FROM zipcodes WHERE city = 'San Francisco' AND zip = '90210";

"I”.A800AaE4FT¥x+AA0W, 00611

Kex@OiiUIOox/f#Oa¥+1YAIKU]=XUX0a%HGUI0*3KM,-+Ua
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JcUIKaOUICH#"  #Oh!".a8X0¢ #%HXT+K@1

xPX0o¥U0.

& U0AaS) % UXo¥U+.S1KluxH G6Y"GROUP BY a,
bailr_J$aae 00./1)eXo¥U.S+A0ffii()IP»KM 3+0J1

AwK-00640IANALYZEXY& !xExq¥Uqua1.Y;%hlé %0XO0+ !pbO
Eai# m@O+Iéaéué%yGFK%HL}OAan(ﬁ]ndistinctK@Ugt’JU+ IXE./
1LU& 'U G+ + %0XO+IppxE./1

r£l+YAIZIPP8AU+X0¥0.XOOhr

CREATE STATISTICS stts2 (ndistinct) ON city, state, zip FROM zipcodes;
ANALYZE zipcodes;

SELECT stxkeys AS k, stxdndistinct AS nd

E FROM pg_statistic_ext join pg_statistic_ext_data on (oid = stxoid)

E WHERE stxname = 'stts2";

-[RECORD 1] -
k125

nd | {"1, 2": 33178, "1, 5": 33178, "2, 5": 27435, "1, 2, 5": 33178}
(1 row)

OAla+d 'na33178HX0¥UrZIPP8.N6ZIPP8.UA0ZIPP8+Ua+56a@|a(A
U°U+%H$%+ZIPP8I"Em0¢US#4u+01i%D>1U4.N+!naa27435HX0¥
U1

dedo@O](¥!+ pYa¥!.()a0b»wf,0J+ !pldndistinctiOAas(1
_)IANALYZEO74ui+[1

xPMCV A
4  §)+i%0u0Aa#AIU Al . ) )
OhXYréH -TEfA¢+40IC#Ha(KxH !la4E+a0IXOlUP»E6+()a0
1
AWKCOOGA0IANALYZEXYXE IH+MCV Al *NO&a.n-
distinctg.p@la 6XO+ ¥bTaéép# m@0O+1 o
KOGIii5I, ¢{# aladMCV  AG*NO&&M.n-distinctg. ©0g)wlil U1
aaloxEK\ImcvK@ug+u0r(UOIGF+tu !+./1
r+;>+|Y1/1¢8A+MCV AXOP@(Y5E-5*{&&+U0Aa Ol &°%H".
0aaMCVE-u:
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),

188



E pg_mcv_list_items(stxdmcv) m WHERE stxname = 'stts3’;

Eindex | values | nulls | frequency | base_frequency
+ + + +

E 0] {Washington, DC} | {f,f} | 0.003467 | 2.7e-05

E 1]{Apo, AE} | {f,f} | 0.003067 | 1.9e-05

E 2| {Houston, TX} | {f.f} | 0.002167 | 0.000133

E 3]|{ElPaso, TX} | {f.f}] 0.002 | 0.000113

E 4]{New York, NY} | {f.f}| 0.001967 | 0.000114

E 5] {Atlanta, GA} | {f,f} | 0.001633 | 3.3e-05

E 6| {Sacramento, CA} | {f,f} | 0.001433 | 7.8e-05

E 7] {Miami, FL} | {f.f}] 0.0014 | 6e-05

E 8] {Dallas, TX} | {f,f} | 0.001367 | 8.8e-05

E 9] {Chicago, IL} | {f,f} | 0.001333 | 5.1e-05

E ..

(99 rows)

OAkUA&.N+>f8Iu#C2310l@OANGKhmUIP&0.35%1
lu+'mAnde/de+  An0SU0080.002741P»0H.S +ial

dedoK@OKAEU%§\[+ +!p!ldMCVu0a(la(Oulul()a0!. up»f,
+OT0J1 )I&ii+[ANALYZE. Ji«1

KIJOINAAT,I$

CEXYK%Uu=¢!]kDJOIN;aiia0,J$1°kCa-da® ICEOY&°%uaiUj
1

K%H&e+ yaduIvAr
SELECT * FROM a, b, c WHERE a.id = b.id AND b.ref = c.id;

JEXY EATALCEX Yo u+ALY A XYTU%H\|WHERE4Ea.id = b.idy AR B
+400JIAR](i2%HWHERE4EA C "yROH A1+ XYYy B . C ARy'Y A
£ROh+°_1 "+{XY'JARCARA° *B Yy N

"Odbeén 3l134é fu}~+ A.C

+560AI0KWHEREAAUOaX]4EGOHG y8IvorySQLOTSU+Ea yp*IKOH#
9Al«l EY"é YOu2D!%dA° 11

6°+%¥#0u ©+ YXOM°GKjcue+°_ICKOT2uluX0aLi+q01

dal,J$un "E-TjAV<]&G>Ce+a00J1

s%Ha0a<aoH +HAIItd a%eNeéx yfX1C#X0+ yiX.nOA.A+U
Qu;.U"1

s6"eHAE+AYRI@O!ém XOrEaXOMb%dié|Al cavséHAp&c4s"
+i«=T,J1 ) . . B

sa x+ﬁ9AjIIvorySQL,J$L4'|'é|Am‘|é%67f’nn|~AI"€1a°eNa®.S+X
OMOmi+"U]geqo_threshold\Tia./-u17°|AJ{NIC#V %ui&R>3+0
J1

sa0<a2 yil, I$i0UpIBE G yiPa{1+ E€1Y eNr
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SELECT * FROM a LEFT JOIN (b JOIN ¢ ON (b.ref = c.id)) ON (a.id = b.id);

1eOHaO+PTAS!: %HEfADBIC E+jcu © 48" A Pabc%T O3M B
. C+JAU+TI'{é inG14a0P,J$a yiXOa-dKMr'é 'y B R

CIARA A yR6°_!1

4UAIOHAO:>%H3K,J!+i«{N1KL Ti51,J$¢aXO¢uxd yiXp
#Oase+1YN°0r

SELECT * FROM a LEFT JOIN b ON (a.bid = b.id) LEFT JOIN ¢ ON (a.cid = c.id);
L A Oy'yR B A C p#aé+1s;1daFULL JOIN}eebT yiX1ix.<aLEFT

JOINARIGHT JOIN+@OiipK66=6!XYi6|W 1

kB yijadINNER JOINOGCROSS JOINMéur+JOINUK¢.FROMU GRA9?g#%h+I
aa” pT yfX1

E\ix.PR+JOINV }eePT yIXICUAXY;llvorySQL&O,I$LEaJOINAAsaa
YIXPTaaN1YAOP++HAOKOO e+

SELECT * FROM a, b, c WHERE a.id = b.id AND b.ref = c.id;

SELECT * FROM a CROSS JOIN b CROSS JOIN ¢ WHERE a.id = b.id AND b.ref = c.id;
SELECT * FROM a JOIN (b JOIN ¢ ON (b.ref = c.id)) ON (a.id = b.id);

C™_CE ¢,J$%0JOIN+XItd62H.6+H-#6%H2K, J!+i«N1
OHé_n(da+HA+Jo8#06 ¥l+ICa( A8x+AIXO¢#He/E9:wl

°4i,J$%0kDJOIN+ VXl CEXYA\TiA.join_collapse_limit/-&
1(L"XOUK5h°=)1

aeNééw,¢|A‘|«O}aeDT‘nyIééXYK%Hu!FROM AP\]JOINééélY’\I
eNr

SELECT * FROM a CROSS JOIN b, ¢, d, e WHERE ...;

~_[-join_collapse_limit = 11tdO¢40,J$yA A "yR Bl
ARy YRL+AlICV PT " +KMIKOHYAUIXO+ yfX+ AONw 5 p1

TA00DAPT J$+|A#%Ha]+1$l é#00N, Jic-#00P,J$103+40
0J1~_,J$TAUUKMwWOsHT, + yfXlaeXY!"JOINjaa0 KM%H{3+fX N
x/zeOI%H{3+X1CE>?-T@iil

YHEfAr+El Ji«+yz#AAA0- RE+AaOU1Y eNr
SELECT *

FROM x, vy,

E (SELECT * FROM a, b, c WHERE something) AS ss
WHERE somethingelse;

O6iIXOK\|@U y+® IGFy6® +SELECT,)Li~9RO]® +ADIER*h
Ef4g+a01 Ifl I$u<]AAED- RAAOPIERr
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SELECT * FROM x, y, a, b, c WHERE something AND somethingelse;

Ohlfiitu%H; A+AaO{3u+0J6Y louter +WHERE4EXOYA X "yR A
'IOh¢i,w A U+3xTI

4asZw20Aa0+ael00AGU1CHOIICEUQw,J+i«y

KOPICEJVE yyziPWOH A++E yyz10h+qO#LI+I38X0+0J.+

#T4&;.0"+1

A ad"from_collapse_limitHFROM@Lub»Aa0l1,J$L<]!"g FRAAO(RZ6KL
i+ y]AyzUleeXY!"mC miOH\Tia.K,Ji«.0J+38S!«Z£cil

from_collapse_limit.join_collapse_limit+/ENABIG& Eb+#H#O%Ear%H1i,J$ci
LAA&OOG>HOIU2%HTiciAkD y¢>H1!flee°dAjoin_collapse_limit/-u.
from_collapse_limit%hd0hkD'y.Aa0+Tap@ul °dAjoin_collapse_limit/-&
16" _seAJkD YT yfXu1

C#taeXYA'E/-U ©+Ul0OhaetXYaseéAmi,Jic \Ti«l«+¢il

2@%H./0
$%0?@./01X0&°-9IS+./1mi@U%u”c!OHOUIXOCe+del

['GF&

K\IXHINSERTII?6 " GF&VWAEK>Rb%OF&BK ! SQL
UI03/OK23*GBEGINVWK TI*GCOMMIT16uly70X0&40se¢tbwOulKOd
fi5eeactuKaabouitnt@ abwilr s* %H-9pi AAF&lIvorySQ
L°& %HiUQ+TbéxLalK%HaNUbEa-9+%Ha230#r" %HT+-~9v4}
JEa!;~9+TpuiiClOhze Ui6KI¥69+./U1

\|cOPY

\|COPYK%4/£CUG6Eaddlo #%g INSERTACL COPY/EC#AG6ISTOOH"+y
"OINSERTtd¢BIC#KIS./GBIP»++2{{N1
AACOPY#&4/Claa\|00Da?@Aié ?6'GF&1

Az O\]COPYItd\]PREPAREQId%H/AEHINSERT;A{aE 6IAR&/a%\|EXEC
UTEx610h¢3Zw6v¥i., JINSERT+221 ©yiiY ©+DDFIGNOI
X&aynhiu+O/EH;A01

:fE3IK69iSTiI\]COPY1#©#i\]IN§ERT;I
EWWPREPAREVWAXH-9i00A¢9%He%aN1

©h+4NUICOPY i{a+CREATE TABLEATRUNCATEAG{;1 KOGii5 4°2
WALIééK%I—!()H’iSIQU|69./+hEAé0‘hpLié,} "laaswal_level/-
aminimalGaiEa+4&ACé 2 WALUIEGU]O6eN1

4,A®
"_2e-K69%H| Id+Al >\;+Dé#|déAI]COPY08696A+./IARIdAé°+
bcAOLK(8K./+AIIdACOK %Ti69IUSA{|"{;1

~_ge-KaFaAUQIS+./IV,A©869AARGE|IdAOXO#>3+D51
SAIKDRA©+q«IL"./0]y+./OMOLUSIL B
CEKV,$%A0!:-4°74eNzdI28$%P TFi+()aaKDNAG+ti»Yal

a,2«pT
A©%hIOUOAOAaA2«PT{%TTaaen{C1

FalyV,2«pPT669./AR6dPTEa]1
©hl169./.pTBYaq«()aéd+»¥a«{8Kgil
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{6°+#IsaeKTa2«b T+i15%:AU69./
H|Ta°%HKUNS$+NOUI*SAEBAEHYHI*$+I*1AAT+a«bPTU A+4

A169.0FTUP»I*$4EQ /GX]ESI

10 OYA+&iM+ cH/EC+;CY4}18aK69IS./i1X0a%60 00#q/uV

V6|UPR«1” 11a,bT XYAIt$%+LE+aXO#EH#L694a¥0U{1+4

N1

UQ maintenance_work_mem

K69IS./iltiUimaintenance_work_memM-aSXYK-MO10OHa.{XY &Q<C
REATE INDEXAC.ALTER TABLE ADD FOREIGN KEYAC1
" 1nCOPYmIy&ia)IEYOHdedaKae\]!>+%H"0H!$iEa]1

UQmax_wal_size

iUimax_wal_sizeM-aS{XY!iS./69{;1
O#aavulvorySQLUBIIS+./Lb»aa¥+*1jcfoEcheckpoint_timeoutM-aS;ui
{Ailénci*i%Haa¥iIEad=pé i=2R!B!1
I"KOS./691tiUQmax_wal_sizelEa+aa¥.AXYi 01

[IWALEi.Svi

s\] WAL

8inSviva%HOGUBIIS./IIKBI° TROT%H|+'éHU; 0IS+US WAL

J{;18we 69i106US
WALI!"Lwal_level/-aminimaléLarchive_mode/-aoffYaLmax_wal_senders/-a>(|]
&i.Svil Ca°/E3+#IuKOu/-4°6 TUN1

W3Z@&i$" WAL *»+0i WAL

J+i<'210OhbL@ONSUAC{;1a8" wal_level#minimalVWs;AGNG"*,
aNaldr+aw E{K+ArA©I) Eeém ¢2 WAL16!"K>ROT%Hfsynco #2
WALI'EOY{1AP&£ AAO=U1

aR\TANALYZE

é-diteekiAKawAU+./¥9RICEpad>2\TANALYZE10@6v:AUOSE9I
S./I\TANALYZE®"+VACUUM ANALYZEU£", J$aA+>|u0Aal

A Oau0./2+00./"td,J$KA0,JiXObGeq<dulP»Kb3Al+M
Ois1lac/3+#I™_Tlw autovacuum i-=I"XOU"G\TANALYZE1

?(pg_dump+%u/Zo

pg_dumpiu+3)Em"GU]}>+E-~HGC #eell!$1 )
9]X0O;A69pg_dump3)laedlalb%ua+aid: A£30Ou¥O](AvyeH3I)I

0 #1d"+1010h+°¥{0O](\]psql69%HhmM3)"|pg_restore4%Hpg_dumpéi
hE69U1

UY23S2pg_dump VCOPY2M9$6NafGreyZghé34°Fa2
6j+cpkaAe342eeAéimnecH_5<N(u23S2GUIGRSHACHO{
Z RefaZH&

¥ amaintenance_work_mem.max_wal_size/-Os+6E;-fUi+uU1

¥ A\JWAL
8i"SvilK3)ieN|]'E1K693)};IX!"Larchive_mode/-aoffoLwal_le
vel/-aminimalYalmax_wal_senders/-4>6K89dump;u0@F|]1
IRIL"E/A-¢+UVOT%0[+¢HU1

¥ ﬂpg_dump.pg~_r<—;‘store+\{T3).AvﬁD—|T@UVW&GO\]+>?V*bN.81!"
\[-iK@+VT3).AvU6082eEQji TARDCEX+MO1
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¥ eN#_U6K%He%aNUAv~H3)1°0hblL-17N single-
transaction ECTK@°°psql*pg_restorel
s\|OOADIIE\W%HE1+(){UAC~HAVIXOU» Y fwliwexH1i+L
alé/./«+4?MI X0aGzi{31" ae\|%He%AaNVW?26w WAL
EIICOPYACL\TE>;1

¥ ~_K.JOUN$laxH CPU X]IXYeN\]pg_restore+N
jobsK@10*3VT./69.A©Id1

¥ 'R\TANALYZE1

%H&<a./[+3)UL\ICOPYIC#" UV, "6dAGIVW If Uil (3«1

das69%Haa./+3)ilN_seeUNtu!"leed®+yV,V6dA©.2«1K69

/iUQmax_wal_sizetAa]IC# °GUQmaintenance_work_memy "KYRAL6dA
©.2«izefwbwOulVW °UoKIUROTANALYZE1

E&A/-

8AM#./0+%HE" TF&AN+00+IMBEWTUNSAANAGGL
AoleAMUKkUQ./0++215a" _ae+0¥ 8°0HE lIlvorySQLXYiM-U\T{
:1KO6ii5leeXYm~5 M-0FCMO1,w5> G+IK./ODEAA+ii5{O£
"6AM1sOu/-i\|ildagA+aagug’ i-1./»Ya 78+Y4%41

¥ L.JOEi+./A6cK%HES&E+hEQUIBERAM|BU1OI,WEa+./0{BI/
O,CL./8)BIRX]+E§SEX0a&ioul
¥ ?0fsyncy &°L./=9|B1

¥ ?6synchronous_commityXO a°K OF&IAIAWAL29!B106/-XOUK./0A
AIE0aN»Y,+%4%6C#0a./i8u1
¥ ?0full_page_writesy &°g=1¥=>291

Id bpX+AG3ZWAL29I "Ou'AKAAT Ozel
5. aa:<
aancg

J04a#;L./4%H./03aR1%H./0+"=107+./0XO#PostgreSQL,
IvorySQL, MySQL, Oracle, SQL
Serverl1aa"=#%Hla@AM+v "=18%./0+¥40Yaz +iMwA;y1~ U
[wI>Ri-78VaO(-ATE#IAWEE'N UA\TIVW *1./»Y4l./044
Ra-Tcn+UJaal

44R./0.gUUBHY50+r

¥ 4AR+./0guU}eeé6%4./0gu+./13Z44"=U./»Yabx»|+./0gu.
/}~1

¥ 4aR+./0guU}eeOM¥%4a./0+NO13Z4ARA./PRN 4D .+ BEIW
€iPDOIP»~H'Ngu+éa\T ¥(1

¥ 4aR+./JOUOM~H'Ngu+!52] UX2+£¢~H'Ngu+\T1

¥ 4aR+./0zD>?uMO OW(%4./01a~H'NguFiMO£"1

aalLlora2Pg

Ora2Pg #%HZ[+LII](L Oracle ./04aR IvorySQL ,-+fiD1 "y + Oracle
0I'GiaeVFZ +°+" /IARTUXYG6R IvorySQL ./0+ SQL £m10ra2Pg

XY4dYsL= Oracle ./ORIR&'./04aI"+&2AL%u Oracle ./ViR IvorySQL
JOU1 Ef-é\]IVW &°bc Oracle

.0Ujlo &°FT"yROracle./OE&+&.1
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Ora2Pg E%H Perl £Emdora2pguYa%H Perl i66

Ora2Pg.pmilul$%acb+ai¢#uK +M-hE ora2pg.confl/-"y Oracle ./0+ DSN

YHXK+ SCHEMA

NO1}uIRI&A/-PG+PRITABLES@OPT.AOUOVIEWOMVIEWSTABLESPACEGSE
QUENCEOGINDEXESOTRIGGEROGRANTOFUNCTIONOPROCEDURESOPACKAGEOPARTITIONOTYPEGINSE
RT * COPYOFDWOQUERYOKETTLE Ya SYNONYM1

UU5I0ra2Pg PG%H SQL hEIXY!" IvorySQL Ay7LI psql
OTPG+SQLhE1s-T./4ailIXYKM-hEU/-%HAL./0+
DSNIpyL./40racleP9R IvorySQL ./0U1

o( ora2pg#_éé

view #

trigger #l6uii58°aLuKEm
sequence #

function #

procedure #l6uii58°aLuKEm
type #l6uii58°aLuKEm

materialized view #l6uii5&°aLuKEm

aaOracle./OclvorySQL
78AH

linux78 Oraclelm IvorySQLIm
Centos Stream 9 19.0.0.0 4.2

aar8oG

OGPerl

[root@localhost /J# 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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https://github.com/darold/ora2pg/blob/master/lib/Ora2Pg.pm

Internet, point your browser at http://www.perl.org/, the Perl Home Page.

OGDBIfi6

DBIlIDatabase Independent Interfacel# Perl j§'y./0+yf

56A% 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

OGDBD-Oracle

56A$rhttps://sourceforge.net/projects/ora2pg/

/-78aS; Q678aS;44¢ UCORACLE_HOME78aS;mYKivorysqlly5M-78aS

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

OGOra2pg

56As$rhttps://sourceforge.net/projects/ora2pg/

# tar -xjf ora2pg-24.0.tar.bz2
# cd ora2pg-24.0

# perl Makefile.PL
# make && make install

UUOGK/ust/local/bin/Ad5

4aDET78r

# 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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https://mirrors.sjtug.sjtu.edu.cn/cpan/modules/by-module/Plack/TIMB/DBI-1.643.tar.gz

E  my $ver = $inst->version($ ) || "?2?";
E  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 o 5.16.3

'‘CEééukE

export PERL5LIB=<your_install_dir> #export PERL5LIB=/usr/local/bin/

=== Oﬁ»'AA

aloracle&i0l 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;/

ENOfiz|zéa

““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.

ora2pgbGA°+

M-ora2pg.conf:

UUisI0ra2Pgiia&/etc/ora2pglora2pg.confM-hEIM_hESKI aaOTr/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.GpxPostgreSQL3406E
DISABLE_UNLOGGED 1 #No®NOLOGGINGUP'BUNLOGGED

SKIP fkeys ukeys checks  #k1°H iG éaETU
TYPE
TABLE,VIEW,GRANT,SEQUENCE, TABLESPACE,PROCEDURE, TRIGGER,FUNCTION,PACKAGE,PARTITI

,MVIEW,QUERY ,DBLINK,SYNONYM,DIRECTORY,TEST, TEST_VIEW

NLS LANG AMERICAN_AMERICA.UTF8
OUTPUT  sh.sql

1. 300I0T%0PR+PGIAaTYPE;Cé #$%+1~ “axHI
JAuKhEU&R>R%H1CC\|[¢XYOIPGXHPR+1

2. 3 XY!"YLTYPE;CFIY. ¥A+PGPR Al>yxHpP
GICKOGIii51" OLCOPY/AINSERT*LEPGPR%Y\]1

3. 6uPGPR O U6pYQ6R IvorySQL
J0UI0A&°eN+aGCO1GRANTITABLESPACEITRIGGERIFUN
CTIONIPROCEDUREITYPEIQUERY.PACKAGEPGPR¢#00iilil
#N "aPLSQLP8"OracleiuSQL1

4. o(TABLESPACEI'e CE£gU'SKhEE[Ia(SYNONYMI'XY
¢£a(+Ea+.ibaU(|+PostgreSQL./0/01

5. dePGA°+i1%HPR%HPR+4AAIRZL " ()4'Ell

\I'y

/-Oracle./ODSNRI'XYOTora2pgYa[ #_aér

# ora2pg -t SHOW_VERSION -c ora2pg.conf
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Oracle Database 19c Enterprise Edition Release 19.0.0.0.0

aS40racleRPostgreSQL+aa"=+umV —é1éWY£§aééL‘Jm+@3'élOra2PgLéé
Ea./Oz(IEa’..8)"=IYaW_ta%ue(.PL / SQLP8éAEOra2Pg 'G3il

Ora2PglaE-¥ufibl6fibaa0racle./0Yiua?Oracle./0@U+E-.64PG+E-
+hm_"1

# ora2pg -t SHOW_REPORT --estimate_cost -c ora2pg.conf
[= = = = ===>] 11/11 tables (100.0%) end of scanning.
[E======== =======>] 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 O 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 O 0 Only local indexes partition are exported,
they are build on the column used for the partitioning.

JOB O 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 shapshot 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 O 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 PARTITION56 O 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 O 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:

T

A - Migration that might be run automatically

m

B - Migration with code rewrite and a human-days cost up to 5 days

T

C - Migration with code rewrite and a human-days cost above 5 days

Technical levels:

T

1 = trivial: no stored functions and no triggers

m

2 = easy: no stored functions but with triggers, no manual rewriting

m

3 = simple: stored functions and/or triggers, no manual rewriting

T

4 = manual: no stored functions but with triggers or views with code rewriting
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E 5 = difficult: stored functions and/or triggers with code rewriting

PGSHA+

# ora2pg -c ora2pg.conf
[z======== =======>] 11/11 tables (100.0%) end of scanning.

[F======== =======>] 12/12 tables (100.0%) end of table export.

—
1
1
1
1

===>] 1/1 views (100.0%) end of output.

—
1l
1
1
1

===>] 0/0 sequences (100.0%) end of output.

—
I
1
1
1

===>] 0/0 procedures (100.0%) end of procedures export.

—
1
1
1
1

===>] 0/0 triggers (100.0%) end of output.

—
Il
I
I
I

===>] 0/0 functions (100.0%) end of functions export.

—
1
1
1
1

===>] 0/0 packages (100.0%) end of output.

—
1l
1l
1l
1

===>] 56/56 partitions (100.0%) end of output.

—
1
1
1
1

===>] 0/0 types (100.0%) end of output.

—
1
1
1
1

===>] 2/2 materialized views (100.0%) end of output.
===>] 0/0 dblink (100.0%) end of output.

—
1l
11
11
1

—
1
1
1
1

===>] 0/0 synonyms (100.0%) end of output.

[F======== =======>] 2/2 directory (100.0%) end of output.

Fixing function calls in output files....

PGSH]y./

M-ora2pg.conf +TYPE aCOPY " INSERT

# cp ora2pg.conf sh_data.conf

# vi sh_data.conf
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ORACLE_HOME

ORACLE_DSN

ORACLE_USER

ORACLE_PWD

SCHEMA SH

/opt/oracle/product/19c/dbhome_1

dbi:Oracle:host=localhost;sid=ORCLCDB;port=1521

system

oracle

EXPORT_SCHEMA 1

DISABLE_UNLOGGED 1

SKIP fkeys ukeys checks

TYPE COPY

NLS_LANG AMERICAN_AMERICA.UTF8

OUTPUT sh_data.sql

PG./

# ora2pg -c sh_data.conf

===>] 11/11 tables (100.0%) end of scanning.

===>] 5/5 rows (100.0%) Table CHANNELS (5 recs/sec)

[> ]

recs/sec).

[> ]

[> ]

recs/sec).

[> ]

[> ]

recs/sec).

5/1063384 total rows (0.0%) - (0 sec., avg: 5

0/82112 rows (0.0%) Table COSTS_1995 (0 recs/sec)

5/1063384 total rows (0.0%) - (0 sec., avg: 5

0/82112 rows (0.0%) Table COSTS_H1 1997 (0 recs/sec)

5/1063384 total rows (0.0%) - (0 sec., avg: 5
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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).

EEEEEEEEEEEEEEEEEEEEEEE

—
I
I
I
I

===>] 4500/4500 rows (100.0%) Table SUPPLEMENTARY_DEMOGRAPHICS

—
1]
1]
1]
1]

==>]1061558/1063384 total rows (99.8%) - (45 sec., avg: 23590

recs/sec).

e =======>] 1826/1826 rows (100.0%) Table TIMES (1826 recs/sec)
[F======== =======>] 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...

A[PG+hEr

[root@testOl ora2pg]# Is -Irt *.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.sq|l

-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.sq|l

-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.sq|l

-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.sq|l

YOh+Da¥UPGHRISCOTT]y./1

KivorySQL78Uldorcl0
[dORCL ./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=# \I

E List of databases
E Name | Owner |Encoding | Collate | Ctype | ICU Locale | Locale Provider |

Access privileges
+ + + + + + +
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Eivorysgl | ivorysql | SQL_ASCII | C |C | | libc |
Eorcl |ivorysql | SQL_ASCII|C |C | | libc |

Epostgres |ivorysgl| SQL_ASCII|C |C | | libc |
EtemplateO | ivorysgl | SQL_ASCII | C |[C | | libc |

=clivorysq|l +

E I I I | I |
iyorysqI=CTc/ivorysqI

Etemplatel | ivorysql | SQL_ASCII | C |C | | libc

=clivorysq|l +
E I I I | I |
ivorysql=CTc/ivorysql

(5 rows)

ivorysql=#

éASH,HR,SCOTT V.&

$ psql orcl

psql (17.5)

Type "help" for help.
orcl=#

orcl=# create user sh with password 'sh’;

CREATE ROLE

aay

P9A°+

E(asH® IKTABLE_sh.sql B )
P@UWY.H® +AGIuldY2}14y1dAIKIdY2H® I>RIJAGL
ZiY:H® ACIR>E " Idr

CREATE INDEX fw_psc_s_mv_chan_bix ON fweek_ pscat_sales_mv (channel_id);

CREATE INDEX fw_psc_s_mv_promo_hix 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

EEEEEEEEEEEE

°a(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;

POYH® °+
YH® 4°4?a0M@,EYPIMP, AE3OP°8!]y

$ psql orcl sh -f MVIEW_sh.sql
SELECT O

SELECT O

CREATE INDEX

CREATE INDEX

CREATE INDEX
CREATE INDEX
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PO®

$ psql orcl -f VIEW_sh.sql
SHI}
SET

SET
CREATE VIEW

PO¥0A

$ psql orcl -f PARTITION_sh.sql
SHI}

SET

SET

CREATE TABLE

CREATE TABLE

CREATE TABLE

CREATE TABLE

CREATE TABLE

CREATE TABLE

EEEEEEEEEE

p9./

$ psqlorcl -f sh_data.sql
SET
COPY O
SET
COPY O
SHI}
COPY O
SET
COPY O
SET
COPY O
SET
COPY 0O
SHi
COPY O
SET

COPY 4500
SET
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COPY 1826
COMMIT

e

Wiy

70,A17JZ1Ux(ajr

SYS@PROD1>select count(*) from sh.products;
E COUNT(*)

orcl=# select count(*) from sh.products;
Ecount

SYS@PROD1>select count(*) from sh.channels;

E COUNT(*)

orcl=# select count(*) from sh.channels;
Ecount

(1 row)

SYS@PROD1>select count(*) from sh.customers ;

E COUNT(*)
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orcl=# select count(*) from sh.customers ;
Ecount

E55500
(1 row)

fu&anu

\JiloHK@N project_base.N

init_project¥4Ora2PgAkéé 1d%H@ARUILUGULAIIM-hE.4O0racle./0PGEa
a(+Em1 fulJM-hE1
1.ldEmexport_schema.shY"GOTEabG12.IdEmimport_all.shY GOTEab91Yr

mkdir -p /ora2pg/migration

# ora2pg --project_base /ora2pg/migration/ --init_project test_project
Creating project test_project.
lora2pg/migration//test_project/

E  schema/

E dblinks/

E directories/
E functions/

E grants/

E mviews/

E packages/
E partitions/

E procedures/
E sequences/
E synonyms/
E tables/

E tablespaces/
E triggers/

E types/

E views/

E  sources/

E functions/

E mviews/

E packages/
E partitions/

E procedures/
E triggers/

E types/

E views/

E  data/
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E  config/
E  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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lvorySQLI1#
1. PostGIS

ne

IvorySQL%41100%,-PostgreSQL,dalPostGISXY}ROMIvorySQL1

OG

e/2*78llyx4 PostGISOG =>KMOW R+DD-TOGPostGISOG1

780G

,PostGIS(0Fi+OGDDY?allvorySQL (6{Fiw780GDDBI780G784& CentOS Stream
9(x86_64)1

:C£78UTOGwW lvorySQL3.0aY!Im
¥ 0Gaa

dnf install -y gcc gcc-c++ libtiff libtiff-devel.x86_64 libcurl-devel.x86_64 libtool
libxmlI2-devel redhat-rpm-config clang llvm geos311 automake protobuf-c-devel

¥ OGSQLITE

$ wget https://www.sglite.org/2022/sqlite-autoconf-3400000.tar.gz

$ tar -xvf sglite-autoconf-3400000.tar.gz

$ cd sqlite-autoconf-3400000

$ sed -n 'li#define SQLITE_ENABLE_COLUMN_METADATA 1' sqlite3.c
$ ./configure --prefix=/usr/local/sglite

$ make && make install

$ rm usr/bin/sqlite3 && In -s /usr/local/sglite/bin/sqlite3 /usr/bin/sqlite3

$ sqlite3 -version
$ export PKG_CONFIG_PATH=/usr/local/sqlite/lib/pkgconfig:$PKG_CONFIG_PATH

¥ OGPROJ

$ 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

¥ OG 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

¥ OG 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

¥ OG 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 E--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=3$PROTOBUF_HOME!/lib/pkgconfig:3PKG_CONFIG_PATH

¥ OG 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-=/ustr/local/protobuf-c-1.4.1

$ export PATH=$PROTOBUF_HOME/bin:$PROTOBUFC_HOME/bin:$PATH
$ export PKG_CONFIG_PATH=$PROTOBUFC_HOME/lib:3PKG_CONFIG_PATH

¥ OG 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/locall/ivorysqgl/ivorysql-4/bin/pg_config
$ make && make install

AGFPGXS_(, :2/78UlvorySQLOGE][, ukKN with-pgconfig+a.U1

IdExtensionV¢UPostGISIm

psql VR./OIOTASAECT

ivorysql=# CREATE extension postgis;
CREATE EXTENSION

ivorysqgl=# SELECT * FROM pg_available extensions WHERE name = 'postgis';

E name | default_version | installed_version | comment
+ + +
Epostgis | 3.4.0 | 3.4.0 | PostGIS geometry and geography
spatial types and functions
(1 row)
\
?(PostGIS+\]l:a4 PostGIS3.4JDhi
2. pgvector
ne

¥,S./0#UDRLOO(GenAl)+?«!Ul¥1pgvectoradPostgreSQL+6°,-1 00xé&é
Cl160001é+¥4S0SI-Fiwal+¥S4a.AONOI\EPostgreSQLOxpy3HACe+
¥4S./01E(IvorySQL'(PostgreSQL)*IO\E THw*pgvector,-egEu+0Y41408
IyFW{OO+./01.¥0K@1KOracle,-fiD5Ipgvector,-©hX]I0&0racle]y
\]%2S./OFiwoI+EAINLOx6"Ada.e0./|@F{Ce+Naal

Sauir

IVFFLAT.HNSW#PGVector+0HA©SA

IVFFLAT

IVFFLAT+LAa%U#L4D+Y.S0PaoYIVdA%H+WAOIL HOYCDRLY4S10\E4
OXYEUK./+%HAE!l40@F;<|A1!"m~ A.j+&.livfflat

XYGi./E+<é.ACMI\ PostgreSQL

a0y ./-T;<+ic4@M|A1!"&e+a01U]=XXYK.OFHCI“4SU&R
*a0v,S>r+&A1a("AjgaudAadAuliviflat #%Hiq3+60D8 KdA ivfflat
AOilaea°0uAOUBUXNH listl H list PA%H "UE"yOuUE!" k-means
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Sa0So01%ituwEaUElivfflat

CUCl HY4S>2r®@HUEIVLLPQRAOU1s8°40Y4S. /ilae XY 6uraaxN
HUEIOE ivfflat.probes &.6010¢# ANN
MO/Bfin+°_rAy+UEcxI°_¢c%¢ICO#Y «<-MO&P3+1

HNSW

HNSW (Hierarchical Navigating Small World)

#%0'(C +AOSAI'EXE+&r 1013a0&¥E+ NSW

DAl 0&%C ™ T,)dUXEPD ™ IVIcIE+ CEFI*¥«+Ulcuyc5E+ ¢G
el°¥«+ulcriHNSW

Sa#%Oowx+a«ii«+Sal +|AdS.|A<épiqCICH# +E82u{jqila

& 08°LEa+Y,Sp8)KESU1-4%Mi%H +°+1{©h4°8)1

OG
! 78UTwOGwWIvorySQL4.5aY ! ImIOGE[&/usr/local/ivorysqgl/ivorysgl-4

780G
¥ [-PG_CONFIG78aS

export PG_CONFIG=/usr/locall/ivorysqgl/ivorysgl-4/bin/pg_config
¥ 27pg_vector78
git clone --branch v0.6.2 https://github.com/pgvector/pgvector.git

¥ OG pgvector

cd pgvector

sudo --preserve-env=PG_CONFIG make
sudo --preserve-env=PG_CONFIG make install

¥ |dpgvector,-

[ivorysgl@localhost ivorysql-4]$ psql
psql (17.5)
Type "help" for help.

ivorysql=# create extension vector;
CREATE EXTENSION

calpgvector,-OGT}u1 {x]YI:4e pgvectorhi

Oracle,-M

KlvorySQL Oracle,-fib5lpgvector,-©hXY-¢\T
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I de]y\]15217A-T\]I psql -p 1521
/PR

ivorysql=# CREATE TABLE items5 (id bigserial PRIMARY KEY, name varchar2(20), num
number(20), embedding bit(3));

CREATE TABLE
ivorysql=# INSERT INTO items5 (nhame, 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;
Eid| name |num | embedding

SESH SRS S SRR

E 2| 2nd oracle data | 111 | 111
E 1| 1st oracle data |0 | 000

5N6

ivorysql=# declare
i vector(3) :='[1,2,3]’;

begin

raise notice '%, i
end;

ivorysql-# /
NOTICE: [1,2,3]
DO

§)"=06PROCEDUREU

ivorysqgl=# 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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".6FUNCTIONU

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,;

Eaddvector

E[5,7,9]
(1 row)
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lvorySQLi+/0
a0
..1. 4parser

4parser.i0°¥a0I¥IBOSQL7.UN$7¢=i81
SQL7 &ja¥u

'mbé}#|U%/f\,—OracIel/zU+ié.‘éIKZTOracIe,—+|"|5IHOracIe1/2U+ié¥l]
fu4U+;all

IGDar
Ksrc/backend/5>1|d%Horacle_parserAdlLsrc/backend/parser/5+scan.l.gram.yviR6A
85IKNuora_gram.y.ora_scan.lIPQ

Oracle¥zii+ja.ad¥uP8IOivikeywords.cROAB5I]08¢ 3+?«€1boracle_pa
rserA6¢NU%HGH0
libparser_oracle.so1s2TOracle,-+iGIM-hEivorysgl.confiA9Rpostgresql.confhE+EQ
1M-hEivorysgl.confU+shared_preload_librariesa.UPQOliboracle_parserOlOhs./0TG
10x"G69liboracle_parserG#01

|Uora_raw_parser “.;+Islibparser_oracle.soG#0iQ6116G#0U+ _PG_init() “.L
oracle_raw_parser() ".+A$JU° ora_raw_parserl_PG_fini())K,-Abmii+y6-
ora_raw_parser aal

%HR7-=m]BackendInitialize()".II"R7-=E"y+7#'0/-
portcconnmodel”_7fA#Oracle,-7fl)/-connmode&d0o0l_)/-40p0O1
O!RPostgresMain()m]Initivorysgl()I*_portcconnmode#OoOl)m]'.
SetConfigOption("ivorysgl.compatible_mode", "oracle", PGC_USERSET, PGC_S OVERRIDE);
E(OHA&./-w assign_hookldas SetConfigOption() ".POTassign_hook()il4s(m]
assign_compatible_mode()l4o/- sql_raw_parser = ora_raw_parser;

KaSQLjA-T¥il".pg_parse_query()craw_parser() I'"".;+ sql_raw_parser m]standard
parser() "+ ora_raw_parser()1

5>+ QIwSQL;jA¥UiI*+4i1
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