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+dl4,IvorySQL yum7%ahE/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

ga5G6I123lvorySQL4

$ sudo dnf install -y ivorysgl4 ivorysql4-server ivorysql4-contrib ivorysql4-test

E ¥3%¢ AA2346®A ¢ ANJust/locallivorysglAASZivorysgl-version(!:ivorysgl-
4H)AECE
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xTY5aaeuivorysql]»0!r

$ sudo chown -R ivorysgl:ivorysqgl /usr/local/ivorysq|l

¥ %A'HT

LY5%a«~~/.bash_profilehEV\]sourcedseuhE\"#7 ae~r

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

export PATH

LD_LIBRARY_PATH=/usr/locall/ivorysgl/ivorysql-4/lib

export LD_LIBRARY_PATH

PGDATA=/ustr/local/ivorysql/ivorysql
export PGDATA

$ source ~/.bash_profile

¥ /Ow3f

$ initdb -D /usr/local/ivorysgl/ivorysq

-4/data

[-4/data

E EE-DE3VIi1346Z341D_aéE3 VRNO20 Vinitdb --helpOOOx_

¥ 89./0;

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

3U-D~.J{z-./O+./AXI" _
I~ {z-p>Ax1{x~\]:fl:\]pg_ctl --helpdae?21

¢@°0./089YNr

$ ps -ef | grep postgres

[V4-0::3:::%a"#7 ] %AWPGDATAIl|u~.XY<=1-

ivorysgl 3214 1 020:357 00:00:00 /usr/localf/ivorysgl/ivorysql-

4/bin/postgres -D /ustr/locall/ivorysql/
ivorysql 3215 3214 020:35 7
ivorysqgl 3216 3214 0 20:357?
ivorysqgl 3218 3214 0 20:357?
ivorysgl 3219 3214 020:35 7
ivorysql 3220 3214 020:35 7

ivorysql-4/data

00:00:00 postgres
00:00:00 postgres
00:00:00 postgres
00:00:00 postgres
00:00:00 postgres

: checkpointer

: background writer

. walwriter

: autovacuum launcher

- logical replication launcher

ivorysgl 3238 1551 0 20:35 pts/0  00:00:00 grep --color=auto postgres
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$ docker pull ivorysgl/ivorysql:4.0-ubi8
¥ ATlvorySQL

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

¥ ¢@IvorySQL-DAT#EYN

$ docker ps | grep ivorysqg|l
CONTAINER ID IMAGE COMMAND CREATED STATUS

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

10%2%4

psql¥2%a./0r

$ psql -d <database>
psql (17.0)
Type "help" for help.

ivorysql=#

E EE-

dE3VIIi@fu3+z346U0_IvorySQLUY  Vivorysql3462bR aazZIvory
SQLAa& VaeV.aU3postgres3462aeAceénivorysql346_RUaaZIvorySQ
Le&BV.éfjivorysql3462132203

E 4éE3'VNO20 Vpsgl --helpOOOx

| DockerATIvorySQLOIE6PQAC~.I" psql -d ivorysql -U ivorysql -h 127.0.0.1 -p
. 5434

EKXY23\]IvorySQLFGCHEHIEG

I6?E{x23:!I:~ 23zI
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$ 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

¢ ps +O:IPY*+KLQ7I,#60+UURSYx16HAT{§(%HsU+ Linux
g4e1RKB3+D%H¥a#5:;D¥a10&El+&ae~ . #VENSIO\[+WH1¥45(
+XH¥a&# 5¥48989+6LUUE¥ac” EYZ@aganY894au[®DIOAN[®
DO¥ALYiIGE\*MO8§9]a*90¥a"XYN_]é1 a+b%H¥aR#%H0a%H?°
»Yila¥a+:D¥a1bHO | ¥aRic&+aae TElpaud|i!

postgres: user database host activity

Kuo»Yas¥a+aedqUI]»0./0YNgo»Y,e5$@qi Y 71,#A9ziDia71A9

XY# d& cefg%HO»Y4daeed Ni(EiC cK%H BEGIN y3fgo»Y4elE%HAaze
CERAIANSELECT 1'al”_:;D¥ahKfg%Ha&iila+l

“fgU INKQR*E[JULK*>+ATUIBUXY&Ir¥4 15606 hKfg¥a 15610

eYdm;VWnyop%ojc¥a 15610
-#QrEIN0Y:ad0A9ii1K{vs+tuUIXOE6¢@pg_locksgaeé{O-var

wvel

N %awcluster_namel|®w-+iix ALi€UK ps +yGUr

$ psql -c 'SHOW cluster_name'
Ecluster_name

Eserverl
(1 row)
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$ ps aux|grep serverl

postgres 27093 0.0 0.0 30096 2752 ? Ss 11:34 0:00 postgres: serverl:

background writer

A_EYZ?zwupdate_process._titlel WHA9zUDLYiN{OR¢a0z{KO¥aN89+Oy
2a%|1 K}OKL*8MLXYUubH&eU<X~+2 |, K8&KL*AYkél

Fu

SolarisE62A+0a1ETE\] /usr/ucb/ps’ QY# /bin/ps’1

ETE\][VH W 0>1QY#%H1CCIE2 postgres ase+swOlJii|%HE:;
D¥aF1+N+ps Océiil”r Evsala® UH66IbH:;D¥a+ ps' yGL#
3+ postgres azeT1 command linel

AU[®D

IvorySQL+ AU[®D #%HII[®0JK:;DAI[}+Tgal
AIGH[®DXY200°++ly.10. XY 22)JOHET{¥T1&'adbHUU+a
T.6bHU+A0APIU+[}18& 400 ]»-.fi.+|. YNKb|OJUA[+40¢
1

IvorySQLMIJKa?gahKéeH+
9¢|HANV;hKNBG:;D¥axT+azeYNgaUaKeos6Y2%1
OHNO#&¢([®D¥aaK+1

A0[@%3&

NUAU[ICEXTCQWIBITIgAXYNIAU[®IY[®[}16™ %~ &M
AéK postgresql.conf'Ugal

~ track_activitiesDNJtV;Nbi:;D¥axT+aael
~.track_countst#E[®?(u0°+iy+au|}l

~.track_functions8]?]»-.f.\]+aal

~.track_io_timing8]2y©«|.+Jt1
Aéﬁb’-.Nﬂé’lK‘postgresqI.g:onf‘UIc“)M&Ui%](ﬁa:;D¥él,#)SYKEHl’iU\
|SETaaei21?z&0giwq60A]»2ad>0660+A91Cady]»NDN\]'SET"
{766~.e1
aU[®@DAAUONEL[®R+[}%0id6IvorySQL¥4166hENASKFiX stats_temp_di
rectory~.z-+AxUI/0# pg_stat_tmp LUWER{¥+MOI stats_temp_directory XYN
2(%H'( RAM +hEgafllua 1/0

E61V:;DNé "2z01%]40./+{¢£QNASK pg_stat TAXUIGMK:;Da8
64aU[}ONqi1VK:;D890xT¥vOcA te?26:;:D!I§YNOcO¥VU6E!
fiaduu.DiNodl

c@aul}

U 1 UBGW%0 -.eé XY]{éuga+V;0¢l i 2 URGWC%0eeXY
éliau[®+©_1E"XY\]P«aun.{d¢§-.+eél

K\JaU[}J[@®R+./OIETIWO66[}V-#pO{O+1bHEE+:; D¥ACK
¥-daOcU;060[®D%UO+auu.\nyhK¥T+CEIM;VY-®EUG{+a.1*
MI[®Dm "sxb’PGSTAT_STAT_INTERVAL °+¢2<(|

11



500msl6-K43;D+OyunAé % )
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ILi%Aéuc[} 110 IVbe?(fafi+V;¢E+|}K%HmM; UZ%|N:60I
SM+[}LN[®1VWKEHm;qcLéulu*+[}16#%i2MQ-2»InG&DNEKuU
AU|PXTXHEEVW2fO QY ]VaxWO.XIKEYYat+tu5a71 #8 EVac]
bHCER@ROO© _16°qKbcm;yUCLWBCEELIEIEXYO] pg_stat_clear_snapshot
OIWLAAV;m;+auyEc”_ae15%|[2auM|[}+\|L(U?2%HO+YEL

%Hm;"XYKeé pg_stat_xact_all_tables'o pg_stat_xact_sys_tables 6'pg_stat_xact_user_tables
"0'pg_stat_xact_user_functions’'U@R&8A+aul}¢2aN%ui[®De166.xVYC
*>Aa+WMTOIUA&UKmM;q¢ION{O1

U 1Ué0+9caueéU+%0|#a2o"+1
O0A]»CO@R?(6UsA+ii+hal}cA(OUH#Y>+A/E+iiel
K?2(86ii+TUINXRLUC1
H#:<i1%Hii+aK0&+%EAMIANi]»0./012Ra]»R#XP+1
8y]»0U8AAE pg_read_all_stats +Y>XY@Rfaii+fial}1

ul.9caueé

eén+ aa

pg_stat_activity bH:;D¥&%TIEUGWH¥a+V;A9(
2+[HANOGOV;EEL

pg_stat_replication b%H WAL .
*U¥a%TIéla?Ruru¥ayz¥a+6l:
;D+vi+au|il

pg_stat_wal_receiver Ca%TIén{s WAL
Y[DiAY2¥4:;D+a?u¥s[D+au|}l

pg_stat_subscription bHEUE&%TIéla?uEU+UUE+|}
1

pg_stat_ssl bHY.¥ucEE+IEVIe%TIEUKOHY2Y4
H[+SSL+[}1

pg_stat_gssapi bHY2¥acéeoviea%TIéu?(GSSAPIE
ioQl+[}1

pg_stat_progress_analyze bHAT ANALYZE +6Y4(1§9]aUUE¥
a)+TIéuVv;¥l1

pg_stat_progress_create_index bHELAT CREATE
II\JDEX‘I‘REINDEX‘+61/4Ra%TIéUV;+
¥11

pg_stat_progress_vacuum lgHAT-‘VACUUM‘f61/4gﬁautovacuumU
UE¥ae%TIéuV;+¥I1

pg_stat progress_cluster bHAT-"CLUSTER'I' VACUUM
FULL +6Y4%TIeuV;¥I1

pg_stat_progress_basebackup b%HWAL*UE¥é+TéU%H'ITI'IéU
V;¥[1

u2.Y[®au|}+eé

eén+ aa

pg_stat_archiver Ca%Tléta? WAL
[I¥4A9+au|}1
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pg_stat bgwriter
pg_stat database
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
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bH./0%TIé(1./066+&au|}1

bH./0%TI€01./066+au[}
Go[}+U-#2(" (061:;;D+¥vAa
*elDQNac+C£1
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0'pg_stat_all_tables %MI,Céligaul
0'pg_stat_all_tables %MI,Cél]»ul

0'pg_stat_all_tables'°l,0.9UCKYV;
m;U*eel](eeaoNOT. +RYN]ao
AP9UKyeeUYGE1
0'pg_stat_xact_all_tables’%MI,Céligau
1

0'pg_stat_xact_all_tables %MI,Cél]»u
1

V;./[0U+bH°+%TIéuruOID6°+
\Jwu°++°+034.6°+OFEQ+°+
Ox.6\Ju°++j
E°+0a0a+Au(livetable)U./T.1
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0 pg_stat_all_indexes %MI,Célgau*+
°x1
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°+1
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OASTuU(®_aK)*+a)y©?2a.o
Kut+x@TOASTU(® _aK)*+#Indua
.OTOASTU+°++a)y©
a3.0TOASTU+°++#IndU4.1
V;./J0U+bHU%TIéla?Kz-u*

I/O +au|}1
0'pg_statio_all_tables™%MI,Céligaul
0'pg_statio_all_tables %MI,Céu]»ul
V;./JOUbH°+%TIélruOlD6°+0ID
6alfio

UAG°+A6U°E+a)y©Ra.ou++

#ndUa.1

V;./J0U+bH°+%TIél0z-°+*+

I/0 a?+au|}1

0'pg_statio_all_indexes %MI,Céligau*
+°+1

0°pg_statio_all_indexes %MI,Céu]»u*
+°+1
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pg_statio_all_sequences V;./0UbH"R2%TIelr ROID6
a6 BAG R+a)0Ra.6 R+#I

naua.1
V;.JOU+bH " R3%TIél0z-"R*+
I/0 a?+au|}1

pg_statio_sys sequences 0'pg_statio_all_sequences %MI,Célga”
RcA;Vaa-.ga RInyOHeéa#uC
el

pg_statio_user_sequences 0'pg_statio_all_sequences %MI,Cél]»"
k1

pg_stat_user_functions 2(fladdNOIA.+OIDIajlf+.

AiaOclogs+0c18060¢H

Ki.m fa[+O¢ 1a0¢ii
&O0Jn.Aa[+0c¢10¢3Y° +uEU1L
b%HNa&+i.%TIéludxTuf.a?+

au|}1

pg_stat_xact_user_functions 0'pg_stat_user_functions t°l,#CauKV
;m;qc¢+O]

pg_stat_slru bHSLRU%T, éi@U+an|}1

UzbHe++a0|2(UIeH°+hN\]YN&O+~_2Aa]1
“pg_statio_"gReé&56](Ul#in+~_1Vppa)©2. Uu#ndUOIGH#IOU
a® AC:OQUE¥TUAO]L,#160aul}vyaaiGha+mtr (lvorySQLoaa)
/0 +:1YKIvorySQL#InU+./0Y2pRKUA+ I/0
#aUIVWnyXYNa|©?QYE6Uaa)©*160de¥s¢ wOlvorySQL 1/0
Tu{XUU+]»LIvorySQLAU[®DoPUgaAUDN~aUaoa I/0 +U)%a\]|1
pg_stat_activity

‘pg_stat_activity @&bH:;D¥alLa%TIéutu¥aV;A9u?+|}1

U3. pg_stat_activity eé

R cé aa

datid oid 0H6Y4Y2¥%R+./0+0OID
datname name OH6Y4Y2¥aR+./0+A+
pid integer OH6Y4+¥4 ID
leader_pid integer VTaaa+¥alDIN _u¥a

#VTCEUUELN u¥a#
%HVTa+aalY~avTe

£1|0°NULL"1
usesysid oid AxROH6Y4+]»+ OID
usename name AxROH6Y4+]»+ OID
application_name text YoY4ROHGBYa+%4]+i+
client_addr inet Yo¥4sROHGBY4+%»Ya+ |P

"ael” BHxcUCI&U
o»Y4AA:: D$SD*+%H
Unix

VXYY EG#H%HU  ¥a
Irg9]al
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client_hostname

client_port

backend_start

xact_start

query_start

state_change

wait_event_type

wait_event

State

backend_xid

backend_xmin

query

text

integer

timestamp with time zone

timestamp with time zone

timestamp with time zone

timestamp with time zone

text

text

text

xid

xid

text

YYo¥at+0»Ya+5$Al
client_addr +AQd DNS
¢éJK1 6HxgLC? IP
¥%¥:~CIVWCalog_hostnam
eN8]06i-C1

0»Y/4)(0y6Y4A|+TCPY4
O&I™ \JUnixé¥axI|u

1"1"_uxcUCIl&UudH#
%HU :;D¥al
BGH¥AN89+0O¢120%Y,
6Y{jIOCH»Ya/2Y4R:
;D+0c¢l
OH¥a+V;m;N89+Og
" YaA9m;|uCl

NV CERA&+DYHm;]
0%3f( query_start 31
V;A9CEN23+0gI"_
state Y# .
active I|0*%H¢£23+0
¢

state *%|Na7+Oc¢
6vafg+mEGéI™ _a+i;
E[NULL1

A 6YaV;hKfgllfgm
EA+IE[UNULL1
OH6Y4+V;880¢1X0+
3ar  active :

6Y2hKxT%HCEL idle :

6v4hKfg%HO+°»Y,8ae

1 idle in transaction
6YaK%HmM; Ul #V;Yaa
hKxT%H¢£L idle in
transaction (aborted)

oHOch idle in transaction

U°I6Wqur];U+%HAé
(Uw%HOO1 fastpath

function call : 6Y4hKxT%H

fast-path i.1  disabled :
"_KBH6YaUtrack_activities
N_JI[JK8HO¢1

OH6Ya+i«m; 061N
aK1
V;6Ya+ xmin 661

OH6YsUCE+hm1nN

state U

active 16Hx¢éuV;hKx
T+C£L

KiadoO¢5I&Ei+%H
NxT+¢£1/0tusICcE
hmiNfIE1024HxUI8H
3XYAA~ track_activity _que
ry_size{nl
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backend_type

text

V;6Y4+cé1XO+cél

autovacuum launcher, autovacuum
worker, logical replication
launcher, logical replication
worker, parallel worker
background writer , client
backend checkpointer , startup ,
walreceiver , walsender and
walwriter .

OyYCI aa«i+6LWork
erXOaZkLC+cél

wait_even_t‘é‘state‘TH'l'BZ_!-GrAﬁOc’)‘active‘OGZ(jI6H+I65HfariﬁEUZ‘wa
iting 1~ _Oc# active' VW wait_event U-Cl&id-%HECERKNXTI, #&NqgrKga

uUlol
ud.fgmEcé
fgmEceé

Activity

BufferPin

Client

Extension
[e]

IPC

Lock

LWLock

Timeout

u5. Activity ¢cé+fgmE

Activity fgmE
ArchiverMain
AutoVacuumMain
BgWriterHibernate
BgWriterMain

16

aa

1, D¥aCd1lymEceuikasoanu
fgA9+¥al

‘wait_event LoA2-+fgO1
;D¥ahKfg2 [#i+ediyl

A CY%H¥AIa%HM2+601u60s6%
|4U?#INC2/NI[#in fgXO#O
a+l

- D¥AhKfgYeYaR]»¥4]4 +&¥x*
+A91 )
nyl;;D"U*e%0e¢(8U ¥a+mt
1'wait_event LoA2-+igO1
:D¥4hKfgaaay-.+}HSEL

::D¥ahKfg%HI/O@UeY1 wait_event

"LoA2-+igO1
:;D¥ahKfglC%H:;D¥a¥Taul
‘wait_event LoA2-+fgO1
;D¥ahKIgYHa yjla yjln+
UjaaD;jliEjI56gNufSQLX P2

1

2QI&UMN(°q}oU  BU+UGIAN?
gaal wait_event LoAfg+j+cél
;; D¥ahKfg%H-= yj13x.0M+]
gNguUau+2- /o1l
‘wait_event'Li700+ yjJu+ii+1
(adjaz-+i+\86j#%&aj+% Al
bHj)ago+A+1)
:;:D¥ahKfgdOAql wait_event'LOA
2.+fg01

aa

Kli¥a+5f"Ufg1l
K§9]a89A4+5f"Ufgl
K6L«¥aUfglaiuOcgl
K6L«¥45n"Ufgl



CheckpointerMain
LogicalApplyMain
LogicalLauncherMain
PgStatMain
RecoveryWalStream
SyslLoggerMain
WalReceiverMain
WalSenderMain
WalWriterMain

u6. BufferPin ¢cé+fgmE

BufferPin fgmE
BufferPin

u7. Client’ ¢cé+fgmE

Client fgmE

ClientRead

ClientWrite
GSSOpenServer
LibPQWalReceiverConnect
LibPQWalReceiverReceive
SSLOpenServer
WalReceiverWaitStart
WalSenderWaitForWAL
WalSenderWriteData

u8. Extension ¢é+fgmE

Extension fgmE

Extension
09.’10 ¢é+fgmE

IO fgmE

BufFileRead
BufFileWrite
ControlFileRead
ControlFileSync
ControlFileSyncUpdate
ControlFileWrite
ControlFileWriteUpdate
CopyFileRead
CopyFileWrite

KyEzU¥4a+5n"Ufgl

K- V1¥%]¥a+5h"Ufgl
K-,vi89D¥a+5i"Ufgl
Kau[®D¥a+5fA"Ufgl
S¥vqclK89¥as5n"fgWALRp1
Ksyslogger¥a+5i"Ufgl
KWAL2[D¥a+5/"Ufgl
KWAL*UE¥a+5n"Ufgl
KWAL«-¥a+5/"Ufgl

a4
fg?E#In*+e0 1

aa

fg4°»Y4©2./1

fg«—./R%»Y41
Kd¢GSSAPIiiOfg4°»Y4e2./1
KWAL¥[DfgaU&:;Dd¢%4%1
KWAL¥[DUfgaUa:;D¥4[./1
KyHY:%0fgSSL1
fg89¥a*U](Svi+w3s./1
KWAL*UD¥4aUfgWALN!O1

KWAL*UD¥4U0aWAL¥4[D+OvOlfg
bcA91

aa
K4aufgl

aa

fga#ihEU©RL

fg2#IhE+«1

fg©2 pg_control’hE1l
fg'pg_control' hERpi¢as1
fg{O pg_control'hEYpRIi¢ad1
fg«="pg_control'hEl

fg«~{O pg_control'hE1
KhEvi@Uqcfg©?2l
KhE£Q@Uqgcfg«-1
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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

fg]"#$9¢euUall(backing)hE1
fg?g./hENaal
fg?g./hEpRIi¢asl
fg?g./hERItad+¢e*%1
fg?g9./hE+&% 21
fg??g./hE+©21
fg2?g./hE+{npRit&d1
fg?g./hENII1

fg2?g./hE+«=1
K0./AXjhEUPQ%TOfg©?1

fg./Rpi¢ad*On./AXihEPQ
%T1

K0./AXjhEUPQ%TOfg«@U1
+d./AxjhEOfg©?1
K+d./AxjhEOfg./Rpitadl
K+d./AxjhEOfg«@U1
KaO6¢./AxjhEqcfgeal
fg-, 0«'(RK6CORpI¢ad1

K- a«qcfg'(/Rpitad
K-,o«qefg'(/+«-1
fg-,o«'(Rpi¢asl
fgK-,e«qcil'(./1
fg-,a<(+«m1
fg?g'(hE+©21
fg?g'(hERpitasl
fg2?g'(hE+«-1

KaOB #Inaaqcfg©?2l
KaOB #Inaaqefg«@U1
KaOB #Inaaqcfg?: '(1
fg4vt)UtthE©?1
fgvt)tthERpI¢a3I*OLS¥VR
Uaul

fgvi)tthERpi¢ad1
fgavH)tthE+«=1
Ko¢01./0?zq¢fgSLRU./Rpi¢
ad1

fg©aSLRU=>1
K«=>6fgSLRU./Rpi¢&d1
fgSLRU=>+«~1

fg©2 RY+*+AxyE1

fg RI*+AxyERpitas1

fg, T*+AXYE+«~1



TimelineHistoryFileSync

TimelineHistoryFileWrite
TimelineHistoryRead
TimelineHistorySync
TimelineHistoryWrite
TwophaseFileRead
TwophaseFileSync
TwophaseFileWrite
WALBootstrapSync
WALBootstrapWrite
WALCopyRead

WALCopySync
WALCopyWrite

WALInitSync

WALInitWrite

WALRead
WALSenderTimelineHistoryRead

WALSync
WALSyncMethodAssign

WALWrite
ul0. IPC ¢é+fgmE

IPCfgmE
BackupWaitWalArchive
BgWorkerShutdown
BgWorkerStartup
BtreePage
CheckpointDone
CheckpointStart
ExecuteGather
HashBatchAllocate
HashBatchElect
HashBatchLoad
HashBuildAllocate
HashBuildElect
HashBuildHashInner
HashBuildHashOuter

fgAASVIY[+O¢-*+hERpitad
1

fgAASVIY[+O¢-*+hE+«-1
fg©2O¢-*+hE1
fgO+d+O¢-*+hERpitad1
fg«~O+d+O¢-*+hE1
fg©2v-cOghE1
fgv-cOchERpitas1
fg2v-cOChE+«~1
K+(AaUfgWALpRIi¢as1
K+(AaUfgWAL=>+«~1

AAV1%HYaWALc{+d%HO+WAL¢Of
g2l

fgAAVI%HYaWALGRI¢ad{+d%H
O+WALc1

AAVI%HYaWALg{+d%HO+WALcOf
g«-l

fg%HOW3T+WALhERI¢4d1
Kw3%HO+WALhEOfg«-1
fgWALhE+©21

KwalsenderO¢-aaeqcfgaOc-*+hE
©21

fgWALhERpi¢as1

fg./Rpi¢adI*OA%%HO+WAL*%
1

fg«=-WALhE1

aa

fglIAE+WALhEYNail
fg6LUUE?z1

fg6LUUES91
hfgOOVTB-.0aRE+=67EX]1
fgocOey1

fg6¢0231

KxT Gather® 0/UOO0IfgT¥4a+A91
fg%H¢ -+VT0%~0EA%0%201
fg¢ 1%HVT0%~0E{A%0%01
fgdoVT0%~0ESY0%:0+Q61
fg%H ¢ -+VT0%~0EA%W30%01
fg¢ 1%HVT0¥~0E{A%W30%01
fgdovVT0¥a~0ERYU ?2g+2R1

fgdoParallel
0%~0EéY2C ?g+Ani
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HashGrowBatchesAllocate fg¢,-+VT0¥%~0EA%{x304a1

HashGrowBatchesDecide fg¢, 1%HVT0%~0E{O-6{+304C
al
HashGrowBatchesElect fg¢ 1%HParallel
0%~0E{A%{x30a1
HashGrowBatchesFinish fg%H¢ -+VT0%~0EO-6{+3 Ca
1
HashGrowBatchesRepartition fg%H¢ -+VT0%~0EO-6{+304C
al
HashGrowBucketsAllocate fg¢-+VT0¥~0E&Y{xbucket+A%1
HashGrowBucketsElect fg¢, 1%HVT0%~0E{A%{x+buckets
1
HashGrowBucketsReinsert fgdoParallel )
0%~0EéYL4aa-RObucketsU1
LogicalSyncData fg-,vtUa:;D*u)(w3u*%+./
1
LogicalSyncStateChange fg-,viUa:;D{aO¢1
MessageQueuelnternal fgC%H¥a5QRauc}6R1
MessageQueuePutMessage fgLEec}«-gUc}6R1
MessageQueueReceive fg4ouc}6R¥xU1
MessageQueueSend fgLxU*URalc}6R1
ParallelBitmapScan fgvTUeOaNW3T1
ParallelCreatelndexScan fgVT CREATE INDEX" UUEeVY704a1
ParallelFinish fgvTUU=>eYu81
ProcArrayGroupUpdate fgaa(KVT@U©90]6m;ID1
ProcSignalBarrier fg:;mENRa6Y40a1
Promote fgllgaFel
RecoveryConflictSnapshot fgvacuum]a+¥ipo01
RecoveryConflictTablespace fg¥vibOO<dUCCc1
RecoveryPause fg¥vOO¥T1
ReplicationOriginDrop fgvi770-A90¢IYaXY<6&1
ReplicationSlotDrop fgv1)70-A90¢IYaXY<6&1
SafeSnapshot fg?2 READ ONLY )
DEFERRABLE 'm;+a~yE1
SyncRep K*%viqcfgUa:;D+°01
XactGroupUpdate fgAaaaKVT@UO©90{OmM;Oc1

ull.'Lock ¢é+fgmE

Lock fgmE aa

advisory fg?E%Hde]»j1

extend fgad%H?g1

frozenid fgey pg_databasedatfrozenxid 0 pg_database
.datminmxid.

object fg?2-?9./02i*+j1

page fg?3%H?g=>*+j1
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relation
spectoken
transactionid
tuple
userlock

virtualxid
ul2."LWLock ¢é+fgmE

LWLockgmE
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

fg?E%H?g+j1
fg?2&G+a-j1
fgm;eY1
fg?a4a*+j1
fg?3]»j1
fg?2=>m;IDj1

a4

fgadguUau+aaCcAv%l

fg{O postgresgl.auto.conf hE1
fg©2{089]aUUE+V;O¢1
fg°q¢ 1089Ja+uY2E6]al
fg©2l{O6LUUEOc1
fg©al{Ob-.°++]au?[}1
fgiyUau+./=1

fg./=*+1/01
fgL./y0#i?2U+#In?f1
fg23%Ho¢01

fgaafsync:61
fg@2l{Om;FaOc@+s6%H3®1
KFgOc@SLRU#In*fgl/O1
fgiyFeOc@SLRU#a1

fg©2{O pg_control'hEl+d%HO+W
ALhE1

fg©al{O9¢euUaA%[}1
fg@2l{O¥a+y1-Aj[}1
fg©2l{O?(OheavyweightOj1
fge2l{O-,viUUD+0Oc¢1
fg©2{Ogu+multixactOgl
KmultixactY>SLRU#in*fgl/O1
fgiymultixactY>SLRU#a1
Kmultixact B SLRU#in*fgl/O1
fgiymultixact B SLRU#41
fg©2lilmultixact|}1

K'NOTIFY" ¢} SLRU#In*fgl/O1
fg©al{O'NOTIFY" ¢}1
fg'NOTIFY ¢lad*+{0"1

fgiy' NOTIFY ¢}SLRU#A1
fgA%%HO+0ID1
fg@2{OC+yEL}1
KVT5Qu/xTqcfge, 15%HTU/1
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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

KVTO%Y:%0/xTqcfg*%UUD1
fgVT¢£9catiUaA%1
fgVT¢£9catiUaA%1
fgiya?vDcé+VTCeE|}L
fgiya?000A0Xcé+GEUEI+VT
¢CE|}L
KVTe¢EqefgiyV; X BIm;la+F
GjRu1

fgiyX BIm;\[+FGj|}1

fgiybH¥agu+./Oi(Aétul#?
ayE|JK{i+m;ID)1

fg©2{O pg_filenode.map hE(](a4}

6gaAx+hEUOA%)1

fg©2l{O pg_internal.init' ?g#aw3{h

El

fg+do<oNvi7l
fg@a{O%HVI7+¥i1
fgA%Ilopv?)1
fg©2l{Ov)Oc1
Kvi)U*fgl/O1

KX, Tm;ID+SLRU#In*fgl/O1
fgiyYeY+X RIm;Rul
fgiyX "Rm;la+FGjRu1
fg@A{O?(X RIM:+[}1
fgiyX RIm:IDSLRU#41
KVTUé°+0aqcfgiysu+TIDUEL
KVT¢Eqcfgiygud4adol
fgKguUaUERIA%Ccl
fg4ouAX}~6RUG6°c}HL
fgleu4A}~6RPQC}H
KTm;SLRU#in*fgl/O1
fglyTm;SLRU#a1
fgoal{Oa?*%viOc+}1
fge 1*%u04a+a3Ual
fg+dl<duCcl
fg©2{OY/im;+Oc¢l
fgKWAL#INUré%H=>1
fgLWAL./a-Ua#in1
fgWAL#in«-a)1
fg{Om;idomultixactg[+"21
Km;O¢+SLRU#Iin*fgl/O1
fgiym;O¢+SLRU#41

fgxT pg_xact_status {O&X]+sH+m

;ID1



XidGen fgA%0O+m;ID1

ul3. Timeout ¢é+fgmE

Timeout fgmE aa

BaseBackupThrottle Va"SA90K'lligefgl

PgSleep " (O] pg_sleep’I*¢i.Qfgl
RecoveryApplyDelay “(NgalK¥vacfgyaWALL
RecoveryRetrieveRetrylnterval VWAL./Uf4bc{7( pg_walailS)?E

OIK¥vqcfgl

VacuumDelay K%H'(40+]a1301
5>+ATauw ct@fgmEr

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_rgplicatiop‘é;éLKbHWAL*g:¥éU|’7%TIéU?(v1R*u:1/z3/4+T]:;D
+au}l CaA¥Y2%+118INRG;Ya?(561]:;D+|}1

uld. pg_stat replication é&é

Rcéda

pid “integer %H WAL *u¥a+¥a ID

usesysid ‘oid’axROH WAL *U¥a+]»+ OID
usenameéname axROH WAL *U¥a+]»+ii+
application_name “text ¥2¥%ROH WAL *U¥a+%4]+f+

client_addr ‘inet'%2%ROH WAL *U¥a+°»%a+ IP "zl
A BHKUCI&UUUC»YAA:; DSD*+%HUnNIX €%axY2%1

client_hostname “textV2¥%*+%»Y4+5$fil %|? client_addr'+L34 DNS ¢€JK1
OHKLGC? IP %¥%~CIVWCaK log_hostnameN8]O-C1

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

backend_start “timestamp with time zone 6H¥a23+0¢le%»Yu#cOY¥REHWAL
*U¥a+1

backend_xminxid' " hot_standby_feedbackJK+8H61$+ xmin"MK-1

state text' $QZ WAL 20p\0d_ 16Z%H& startup : OHWAL*uDhK891
OHWAL*UEY2¥+1]:;DhKN*5:;D1 streaming:
K&Ys¥%+]:;DN*5:;DUBIGHWAL*(:hKS {791 backup
SHWAL*UDhK*U%HII1 stopping : BHWAL*uUDhKOG61

sent_Isn “pg_lIsn KoHY:¥**U+s6%H «|p>+Ua

catchup:
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write_Isn “pg_Isn"N&H6I:;D«-Ra)+s6%H «!p>+Ua
flush_Isn “pg_Isn’NGH6I:;D!I-Ra)+s6%H " «\p>+U&
replay_Isn “pg_Isn'NapR3H6I:;D*+./0U+s6%H «!p>+Ua

write_lag

“interval"4m 1OUg+WALGO¥[RYI]:; DY «=WAL+AV:(,P&10134]&) Uc+O¢
ZA1

A Ly:;D%&0*%I):;DIIXY\ly~{Q KF@O synchronous_commit'yA'r
emote_write A(U+1J1

flush_lag

“interval Kml«Ug+WALG%[R61:; DY Z«~VW!«&¢, Vsa¥s]e+Av2UcS
R+0¢1 ) )

A BL:;DN%AU%H*%6116XY]){u” KFaO synchronous_commit™+yA on'fi
(u+1J1

replay_lag . . .
“interval Kml«Ug+WALGO¥[R61:;DY Z«~&0!«&VW¥4]&+AY2U¢cSR+O

¢l . A

A BL:;DN%AG%H*%6116XY]){u” KFaO synchronous_commit™+yA remote
_apply A(u+1J1

sync_priority A A
‘integer K'(ua+*%viUIOL6I:;;DN¢ U*%6]+paylK'(8-. +*%v
WIBHYsa~_1

sync_state text'0GUA'(()Z*+06_ 16Z%H& async

OL6l:;D#&%+1 potential :
6L6!:;DEK#&%+I,XOKV;+*%6I}~O7Y*0{o+1 .
OL6I:;D#*%+1 quorum 6L6I1:;DNVLE-. 6l;;D+y¢ 1

reply_time “SOn+O¢@ 41]:;D[R+s6%60v|}+*u0¢

‘pg_stat_replication’@8UJK+T60¢cUg+WALN«-06!«VWapYN*UD¥%UB%Vii&
+0O¢+" 1~ _U&:;DN%AaG%L*%611660¢00 b%i*%FayARS{cIE
#XOS{e+F@lJ12(%L&%6]I replay_lag R#sU+m;7E2¢EXP+IIOc+

Uos1~ 61:;DYZek*w*u:; DVWYaWALAIIKNOcULOOEISUGR+
T60¢la26CiéliuNULL1

2((1av1i89G T60¢1- O8AEXOis, 1M *Gaac}” &UvsabMLIA
a$!LcT6EUnNULLL

«.I.

JK+T60¢V-?EV;+ap!Wubl'ax¢60k**U:; D+ G1KO+WALN
&YqcldaM%jgaLéice+Ocl #V*uD7adadiéuY*+312A#V6
T::Dé°k*Ol'pg_stat_replication®éli+#«-6!«NapsUIK+WALU&RE+
OcQY#%0]»XO q+"18iLfauUg+«m; G *%Fgom;XPMIJ+A
+%010WII]»"q%;Y*+T6aéS{+XYIK%Heé apé+daga*llagR
iK%GEZN+O¢60VYNULL1Jtga%aue 1L6 tutiingz}./o"[EOOEé
UsU+Y¥231

pg_stat_wal_receiver

“pg_stat_wal_receiver m;Ci7%TI&euw4 WAL
¥a[DY2%+:;DER+a?u¥[D+au|}l

ul5. pg_stat wal_receiver éé

Bcéaa
pid “integer WALY4[D¥a+¥alD
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status “text' WAL¥4[¥a+A90¢
receive_start_Isn “pg_lIsn"WAL¥[D890O\|+@%H«;p>Ua

receive_start_tli “integer WAL¥4[D890\|+@%HO¢-.x
written_Isn . )
pg_Isn’YZ¥4[V«-a)+s6%H "«!p>Ual,Ya!-18YO](./eéM6¢1
flushed_Isn

"PY_Isn"YZ¥[V!=Ra)+s6%H "« p>U&luxc+w33#89WAL¥[DO\]+
@%Hp>Ua

received_tli L
‘jnteger‘%[\/!\—'RéA)+36%H"«:p>Ué’1+O<;—.xIuxg+w33li|89WAL%[D
O\][+@%Hp>Ua+O¢-.x

last_msg_send_time ‘timestamp with time zone 47[WAL*UD[R+s6%8|}+*UO¢

last_msg_receipt_time timestamp with time zone 47[WAL*UD[R+s6%8|}+%[O¢

latest_end_Isn pg_lIsn 07[WAL*UDJK+s6+ «!p>U&
latest_end_time “timestamp with time zone 07[WAL*U:JK+s6%|«;p>U&+O¢
slot_name “text' GHWALY4[D\]+v1)+ii+

sender_host text’ 0rNWAL?*‘,)U&ZIvorySQL]OZ—;_
G1JH-.U"IPk/260IDAA2!-U3HY1Unix"*#PAZ_(AAZ23134625
BO6HJ ["2[+\2-A1)

sender_port integer SHWAL¥4[D%¥+IvorySQLpA+Y408é1
conninfo “text OHWALY4[D\]+%2%xi,122°1 +x¢¥Twa_04al

pg_stat_subscription

b%HEU+5UUERK pg_stat_subscription'¢éUa%T¢"_UUEY:aAT|PIDUCeI0a
NEUU+w3./£Q@U+UUETaEC+T1

ul6. pg_stat subscription é&é

Bcéda

subid “oid’EU+0ID

subnaméname EU+f+

pid “integer EUUUE¥a+¥alD

relid oid"UUDhK*%+?g+0ID;Null](5%:]JUUD

received_Isn “pg_lIsn ¥%[R+s6%H"«!p>Ualux¢+w3300

last_msg_send_time ‘timestamp with time zone 4WAL*UD[R+s6%8|}+*u0¢
last_msg_receipt_time “timestamp with time zone 4WAL*UD[R+s6%8|}+¥%[O¢
latest_end_Isn “pg_lsn"OWAL*UDJK+s6"«!p>Ua

latest_end_time “timestamp with time zone OWAL*UDJIK+s6%| «!p>U&+O¢

pg_stat_ssl

‘pg_stat_ssl'@éLub%H6Y2IE WAL *U¥ai7%TI{éuoHY2¥*+ SSL \Jtul o
XYc&O'pg_stat_activity |IE pg_stat_replication”AA pid BY%2¥{ER{xa?u¥2¥+UU1

ul?7. pg_stat ssl eé

pid “integer 6%IWAL*UD¥alD
ssl “boolean™ KyY2¥%,*\|SSLI|0°
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version “text'\|]SSL+ImI*_yY%:*Y,a\|SSLIUNULL

cipher “text hK\[+SSLI8+A+I" y44¥%*Y4a\|SSL|UNULL

bits ‘integer’\]+QI8fU+U.1"_yY¥%4¥+Y4a\|SSLIGNULL
compression ‘boolean™ \]SSLab|0'IE|ucl™_y¥2%&\|SSL|UNULL

client_dn text'47UU(DN2Distinguished
Name)#80'VZ-.A9:2!-,£RT-.A9:6N<U30;£"VSSL2éBNULL _
I-DN#8=6"NAMEDATALEN  (8/idUG64Hx1)I|uxcLNil1

client_serial
“numeric %»%4id+"BeI"_YaaF1%Ya1dIKyY2¥2*"/a\|SSLIJGNULL1
1d"Réoide*E+8D$%00%Hid(6-e*EOO =] 3é)1

issuer_dn “text °»¥side*E+nAR+(DNIDistinguished
Name)l™ YaaF1%»%4idIKyY2¥4*4a\|SSLIJANULL1ux¢C client_dn %MNT
11

pg_stat_gssapi

‘pg_stat_gssapi €éLi7b%H6Y%HTIéluY2¥*+GSSAPI\Jtul )
&XYQ-R'pg_stat_activity' I'pg_stat_replication *+ pid 81?23{x?(¥2¥a+fU|}1

0l8. pg_stat_gssapi eé

Bcéda
pid “integer 6%2¥alD
gss_authenticated “boolean™ y%¥\lWGSSAPI IEil|GTrue

principal text'V6>9<U3Z-22!-@ VGSSAPIz<U3UAAB>928BNULL _
I--?2=-C1'NAMEDATALEN (0/idUG64HxXi)I|uxgNil1

encrypted “boolean™ KyY%¥%*\]WwGSSAPIQII|G

pg_stat_archiver

‘pg_stat_archiver eéa#a%TIdoUi7?(®g+ai¥a+./1

ul9. pg_stat_archiver eé

Bcéaa

archived_count bigint’YYN&i+WALhE.

last_archived_wal “text's6%HYNai+WALhE+fA+
last_archived_time “timestamp with time zone s6%]|YNai@U+Oc¢
failed_count bigint'OxWALhEIi}h|.

last_failed_wal “text's6%|}h+ai@U+WALhE+fi+
last_failed_time “timestamp with time zone *|ai@U}h+O¢

stats_reset timestamp with time zone 8640./s6%|a&+Oc¢

pg_stat_bgwriter

‘pg_stat_bgwriter €é3uCa%TIoUi7®g+%i./1
020. pg_stat_bgwriter éé

Bcéda

checkpoints_timed “bigint'YxT+"-6¢0.
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checkpoints_req “bigint:0YxT+6¢0.
checkpoint_write_time “double . R
precision’6¢00aULhE«-a)+ ARa[+aO0c¢lY°+UEU
checkpoint_sync_time "double . .
precision’6¢O0aULhE*%Ra)+ ARa[+aO0c¢lY° +iEU
buffers_checkpoint bigint'6¢Oqgc«-+#in.
buffers_clean bigint'6L«-D«—+#In.
maxwritten_clean “bigint’ 6L«-~Dnl«—jx#InQO6]a0a+|.
buffers_backend “bigint’ 6%A¥a«—+#In.

buffers_backend_fsync . A
“bigint" 6Y4lixT8A+ fsync O]+|.(Aé6L«-D0ad6d1e\6vaxT8A+«-)

buffers_alloc  “bigint' A%-+#in.

stats_reset timestamp with time zone 8640./s6%|a&+Oc¢

pg_stat_database

‘pg_stat_database eéLi7%T](®gU+bH./01Q%T](guzilél./006+a
uj1

u21. pg_stat_database eé

Bcéda
datid “o0id’u./0+OIDIA(gU?g+2iG0
datnamename (r346ZU0U260DEz|B ' NULL 1

numbackendinteger $QU+<346ZAf32z6DEz|éB'NULL
0#UeBUSWEOA'V;O¢+3+R3;adoREO8*|maY{kl+31

xact_commit “bigint’y./OUYFg+m;.
xact_rollback bigint'u./0UYOm+m:;.
blks_read bigint'Ku./QU©?2+a)y.

blks_hit
“bigint’ K#AU*EQ)y+|.Iny©aYHE+(6CiiKIvorySQL#aUIQY#K@Uga
+hEga#av)

tup_returned “bigint'6H./OUCEEO+T.

tup_fetched ‘bigint'6H./QUCE?2+T.

tup_inserted “bigint’¢£Ku./0Ua-+T.

tup_updated “bigint'dH./OUCE{O+T.

tup_deleted bigint'6H./OUNCE<G+T.

conflicts  “bigint™ (0y./0U+¥vIDQac+¢£.1(IDC*eeKl]:; D*)
temp_files A . o
‘bigi’nt‘ﬁH./0U¢ﬁ+d+l]0hE+._1ﬁaUOhERLNU.IQYnNUOhEL]éHN
+d(AMBTI2R)INY  olog_temp_filesgal

temp_bytes . . ) .
"bigint'6H./0U+¢£«~UOhE+./a 1ialOhERLNU.IQY oUOhEUe
HN+dI"Y olog_temp_filesgal

deadlocks “bigint'Ky./0U6GR+N,.

checksum_failures ) )

“bigint Ky./0(1802))UGR+./=yE8Ih.I" Y4a8]./JES|GNULL1
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checksum_last_failure “timestamp with time )
zone 'Ky./0(Igu2)U6GRs6%H./=yE8}th+O¢I™_%:a8]./yE8|UN
ULL1

blk_read_time "double . .
precision’K6H./OUAAGY4©2./nEyRa[+Ocl Y +UEU(™_8]wtrack_io_timi
nglE|0")

blk_write_time “double . .
precision’ K6H./0UAAGYa«./hEyAA[+Ocl Y +UEU(™_8]wtrack_io_timing
IE|0")

stats_reset timestamp with time zone 8640./s6%|a&+O¢

pg_stat_database_conflicts

“pg_stat_database_conflicts'e@ub%H./0i7%TI
1{€0./066U" (061:;D*+¥vAAIDQNac+CE+aU}1
OHeELCi76l:;D*+[}InulbiY*aeK5:;D*1

u22. pg_stat_database_conflicts éé

datid “oid"./0+OID

datname'name’./O+fi+

confl_tablespace ‘bigint'6H./0U (<6UCcQ3c+CE+.
confl_lock “bigint’y./OU™ (j-60OQN3c+CE.
confl_snapshot “bigint'y./OU™ (CYEQ?¢+C¢E.
confl_bufferpin  “bigint’y./OU ™ (p-#InQNag+C¢E.
confl_deadlock ‘bigint’y./0U™ (NjQNac+¢£E.

pg_stat_all_tables

‘po_stat_all_tables @éLuV;./0U+b%Hugcii TOAST
Uei7%TIluTéld2uu+iyu?+aul}1 o
‘pg_stat_user_tables 0’pg_stat_sys_tables @éi7u*+|} #NAqEAACél]»0ga
ul

u23. pg_stat_all_tables ¢&é

Bcéaa

relid “oid’u+OID
schemanam@ame uufiK+a]+h+
relname “name 6HU+A+
seq_scan bigint' Kyu*89+§ O4.
seq_tup_read “bigint'%200&?2+pOT.
idx_scan “bigint'26Hu*a+°+04.
idx_tup_fetch “bigint °+0&?22+pOT.
n_tup_ins “bigint'a-+T.
n_tup_upd’bigint {O+T.(IHOT{O+T)
n_tup_del “bigint'<6+T.
n_tup_hot_upd bigint HOT{O+T.(el YE6E&+°+{0)
n_live_tup ‘bigint A+T+r0.~

n_dead_tup bigint’sNT+ru.”
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n_mod_since_analyze bigint §*|AbytY{uo+T+rl.”~

n_ins_since_vacuum bigint'8*[|[CyuY{a-+T+ru.”

last_vacuumtimestamp with time zone' FAGAGHI{0rJ(5KL"VACUUM FULL
last_autovacuum ‘timestamp with time zone 8HUs6%|N§9]a N¥a]a+O¢
last_analyze “timestamp with time zone *%|A9APGHU

last_autoanalyze timestamp with time zone §9]a N¥as6%|APdHU
vacuum_countbigint'8HUNA9]a+|.(VACUUM FULL Y1.)
autovacuum_countbigint'@HUNautovacuum N¥a]a+|.

analyze_count “bigint’ AQAPSHU+|.

autoanalyze_count “bigint’dHuNautovacuum N¥4Ap+]|.

pg_stat_all_indexes

‘pg_stat_all_indexes €€LUV;./0U+bH +i7%TIluTéu?(2u°tiy+adl}
1'pg_stat_user_indexes 0’ pg_stat_sys_indexes @&i7i*+[}| #fNAQECAA&U]»0
ga°+1

u24. pg_stat_all_indexes eé

Bcéda

relid “oid™2(y°++u+OID

indexrelid “oid"dH°++OID
schemanam@ame 0H +AK+a|fi+

relname "name’ 6H°++u++

indexrelname “name 8H°++fA+

idx_scan “bigint' K&H°+*28+°+0&+.”

idx_tup_read “bigint Oay°+EQ+°+@.

idx_tup_fetch bigint’\]y°+¥TjE°+0&?22+A0UT.
°+XYNjE°+0a60Ue0°+0aYNuTD\|1K%|UOaUIXH ++yGXYN

AAANDIOR o
&|aDInyW\]%|U&0a0tY LAE+HETT02-+°+2fa{1ny1%|Ue0a

iCQ&\|+°++ pg_stat_all_indexes’. idx_tup_read'i32M9BNrJwx pg_stat_all_tables
idx_tup_fetch'i32PHOB50P pg_stat_all_indexes idx_tup_fetch 1" AF1+& 3YKuY

Dau|}Ox+66UUIRTDAy°+{6¢INGUTDAU[}XOYZOYOudwl

«.I.

e\Y]UéOal'idx_tup_read'o'idx_tup_fetch'u."XOY*InG'idx_tup_read au4
U°+E+°+@Q idx_tup_fetch au4u?E+A-+T1"_\Ju’+*EwbcNOT
I'6Fe+TIIEA AA%|C]°+O&+:1AZwbc72216ELZ01

pg_statio_all_tables

‘pg_statio_all_tables’€éLuV;./0U+bHucii TOAST

uei7%TIuTélz-u*a? 1/0

+80|}1 pg_statio_user_tables 0'pg_statio_sys_tables e&i7i*+[}|, #NAqQEAAC
U]»U0ganl

u25. pg_statio_all_tables éé
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Bcéaa

relid “oid’0+OID

schemanam@ame uufikK+ajh

relname “name 6HU+A+

heap_blks_read “bigint'4unU©a+a)y+.

heap_blks_hit “bigint'udU+#Inau.

idx_blks_read ‘bigint'46HuU*Aa°+©2+4a)y.

idx_blks_hit “bigint’dHU*Aa°+U+#Inau.

toast_blks_read ‘bigint’46HU+TOASTUUC?+a)y+. (*_a+i)
toast_blks_hit bigint’ 6HO+TOASTUU+#INAU.(*_a+i)
tidx_blks_read “bigint'40HU+TOASTUxU©+a)y+. (N _a+i)
tidx_blks_hit  “bigint' 8HU+TOASTU +U+#In&U.("_a+i)

pg_statio_all_indexes

‘pg_statio_all_indexes eéLUV;./J0U+bH°£i7%TIuTéuz-°+*a? I/O

+au|il o
‘pg_statio_user_indexes'0’pg_statio_sys_indexes @&i7i*+[}, #NAqEAACéU]»
°+0ga°+1

U26. pg_statio_all_indexes éé

Bcéda

relid “oid™26H°++u+0OID

indexrelid “oid"dH°++OID
schemanam@ame™°+iK+a|fi+
relname “name’y°++u+fi+
indexrelname “name 8H°++fA+
idx_blks_read ‘bigint’4y°tU©2+a)y+.
idx_blks_hit “bigint'y°+U+#Inau.

pg_statio_all_sequences

‘pg_statio_all_sequences €éLuV;./QU+bH RBi7%TIuTélKz-"B*a? I1/0
+au|il

u27. pg_statio_all_sequences eé
Bcéaa

relid “oid"R+0OID
schemanam@ame’'y RAK+a)+A+
relname “name’y 3+f+

blks_read “bigint'46H BUCA+a)y+.
blks_hit “bigint'Ky RU+#Indu.

pg_stat_user_functions

‘pg_stat_user_functions’eéLub%HNka+A.i7%TluTéla?uf.xT+au|}1
track_functions~.t'!R2€6A.Naal
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u28. pg_stat_user_functions eé

Bcéaa

funcid “oid'A.+OID

schemanam@ame 0HA.AK+a]+A+

funcname name’6HMA.+i+

calls “bigint'6HA.YZNO]+|.

total_time “double precision’K&H#.YN&AO]+86f.U&[+a0¢lY°+0

self_time “double precision'K&HA.m a[+a0¢IYiiIN&OJ+36M.1Y°+0

pg_stat_slru

IvorySQLAA*SLRU*(simple least-recently-usedljE+sU-s&-\])#aly}oa)*+[}1
‘pg_stat_slru’@éLUbHNaa+SLRU#AI7%TIéu?(iy#a=>+au|}1

U29. pg_stat_slru éé

Bcéda
nametext' SLRU+fi+
blks_zeroed bigint'w3{qgNa"+y.

blks_hit
“pigint’ YZKSLRUU+R)YN*E+|.InyYE6©2(6CIISLRUU+AUIQY#BUga
+hEga#a)

blks_read bigint' (dHSLRU®©?+a)y.
blks_written “bigint BHSLRU«=+a)y.
blks_exists “higint BHSLRUBCHEAK+y.
flushes ‘bigint'ySLRU+v./!O.

truncates “higint GHSLRUil.

stats_reset timestamp with time zone 8640./s6%|aé+O¢

Statistics Functions

36¢@AU[+FHAYACEIGOCENA0/28]R+2« Al JiyA.1

rewOMILAFUUIX~  0/eé+-.cAMKpsqIUEXY*G \d+ pg_stat_activity &1
U2b%H./0&U}+lyf.c%H./0 OID

Ul~{066JKEH./01QU2bHUObH ++f.660I°+ OID1

U2bHA. A[+7.]%6H.

OID1«iCaKV;./0U+006°+0f.60Nd6h.@R1

{xau®D+A.RK u 30 Ul

u30.Additional Statistics Functions

.44
pg_backend_pid() w ‘integer EO5QRV;ii+:;D¥a+¥4alD1

pg_stat_get_activity  (integer ) w setof . 3
record” VIIZWDQRESAR01ZTH2!-ly'NULL [|IEOgaUbHA96%4+%0
Ox1 EO+xc# pg_stat_activity'e€Ux¢c+T®1

pg_stat_get_snapshot_timestamp () w “timestamp with time zone ' EQOV;auyE+Oc@1

pg_stat_clear_snapshot () w "void"AAV;+a0yE1



pg_stat reset () w

‘void'LV;./0+fadul.Dedd"1/0tusui.{"(6y]»1,#06]» XY

Nx1EXECUTE{ATyf.1

pg_stat_reset_shared (text )w ‘void'y/~.+Y*IL%0®go6+auu.Dedd"1

~XY# bgwriter' {pd pg_stat_bgwriter'eéUéu+fau.DI

IE archiver'{c& pg_stat_archiver'@éUéu+fiau.D1/0tusui.{"(6y]»!
HOO»XYNXIEXECUTE{ATYRA.1

pg_stat reset_single_table counters (oid ) w
“void'LV;./OUEHUI°++a0|}ea0"1/0tusuii.{" (8Y]»1,#60
»XYNX1EXECUTE{ATYf.1

pg_stat reset_single_function_counters  (oid ) w
“void'LV;.JOUEH#.+&a0|}e&0" 1/0tusuii.{"(6y]»1,#86]»
XYNx1EXECUTE{ATyfA.1

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

E3IJH CommitTs 0 MultiXactMembe MultiXactOffset 6 Notify 6 Serial 6 Subtransé
I"Xact' U+%HIYaCraudA+u.D1

A~ # other (Ipp*lbcUf6A+A+)IWHRad0SLRU#4+0.DINAA- . +#
AILN©oa1/0tusui.{"(6y]»1,#36]»XYNX1EXECUTE{ATYN.1

‘pg_stat_get_activity'# pg_stat_activity eé+2«H.|
&EO%HT®DIdUI7a?bH6Y ¥anaX]+|}1aOC?Eu|}+%HT®XOI{:

al KWotuUIXY\|%a{z+U2bH6Y,+auiyi.16060K 0 31U1
BoiyA.\|%H6Y4 ID é1664 1 RV;A96Y4.A1
fi.’pg_stat_get_backend_idset' F1w%j:a+:fubHA96Y40ae%T{0]66.1
Ar6éUPIDYNfa6YaV;+¢Er

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;

u31.Per-Backend Statistics Functions

fi.aa
pg_stat_get_backend_idset () w “setof integer EOV;A96%:1D&+®D(41RA96Y4.)1
pg_stat_get_backend_activity (integer )w “text EOy6¥sU¢E+hm1

pg_stat_get_backend_activity_start  (integer ) w ‘timestamp with time
zone EO6YsU%|¢£23+0¢1

pg_stat_get_backend_client_addr (integer ) w “inet EQOY:3%Ry6Y4+0»Y,+IP ael
pg_stat_get_backend_client_port (integer ) w “integer EQ®»V4](A|+TCPY:081
pg_stat_get_backend_dbid (integer ) w “oid’ EQy6Y4Y2¥4+./0+0ID1
pg_stat_get_backend_pid (integer ) w integer EQy6Y4¥alD1
pg_stat_get_backend_start (integer )w ‘timestamp with time zone’EQu¥a23+0¢1
pg_stat_get_backend_userid (integer ) w “oid EO&xRy6Y4+]»+0ID1

pg_stat_get_backend_wait_event_type (integer )w
‘text™_6%V;hKfglEOfgmEcgén+IE|[EONULL1

pg_stat_get_backend_wait_event (integer ) w
“text™_6%V;hKfgl|[EOfgmERA+IE|JGNULL1

pg_stat_get_backend_xact_start (integer )w ‘timestamp with time
zone EO6%V;m;23+0¢1
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1@

Jt./0A9+CC%Ha]+U)# pg_locks'gau16MGDN./0aa>¢ @KjaaD3>
e00+j+[J1ANBHNOXYN](r

¥ ¢@V;nag00+0K%H2-/0U+?g*ia+joK%H2-2g*fia+llE
"~ %H2-lvorySQLiila+fa+jl

¥ UIV;./0USasxéx1j+?gc&{XO#./0%Yu+- 7&1
¥ Ulj-.i./0aéMOS{+-®IYNj- P-8H./0S +79601
Progress Reporting

IvorySQL)aK&sexTAAUJIK}6aae¥i+001

A;lli¥iIK+&aeCa’ ANALYZE", CLUSTHEBREATE INDEXACUUBMBASE_BACKUPA”

pg_basebackup*G+¥T'lli+vidae1&{X0'iaal

ANALYZE Progress Reporting

bV‘ANALYZE‘ATC)I‘pg_statrprogress_analyze‘éé Li7V;ATudee+bH6Y4+%T1
5>+0AawWL6IK+[HVF1w?(*cOo&U+|}1

u32. pg_stat_progress_analyze eé

Rcéda

pid “integer 6%+¥alD1

datid “oid 6%%2%R+./0+0OID1
datname name 6Y4%2%R+./0+fA+1

relid “oid’'NAP+0+0ID1

phase text'V;0a-¢1~p u33il
sample_blks_total “bigint’ LN|M+7y+&.1
sample_blks_scanned bigint O&+7y.” 1

ext_stats_total ‘bigint'daau|}+. 1

ext_stats_computed “bigint'YZu8+4aaau+. . yu.D{K ‘computing extended
statistics -GC¥1

child_tables_total  “bigint' Tu+. 1

child_tables_done ‘bigint’O&+Tu.1y0.DCaK acquiring inherited sample
rows -¢OiC¥1

current_child_table_relid *0idV;hKO&+Tu+0ID1yx¢{K acquiring inherited sample
rows Oa~1

U33.ANALYZE phases

-C aa
initializing &aehK/12304a716H-¢ ti-éN}
1
acquiring sample rows udaeV;hKOAa relid iG+UY?EUAT1
acquiring inherited sample rows udaeV;hKOATUY?EUAT1R child_ta

bles_total’, child_tables_done ,
0 current_child_table_relid i7y-¢c+¥l|

1

computing statistics udae400aqc?E+MATU8AU|}L
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computing extended statistics udae4004aqc?E+MATU8AAAN}
1

finalizing analyze udaeK{O pg_class 1Vy-ceYOlI ANALYZ
ELO91

«.I.

VKANG*AT ANALYZE Ol&+faAn N~TAPINKANALYZEU FRA1
K8ituSI1aIKAU+ ANALYZE ¥{I[@&+Ooau[}126#bHAn+(Ooa
ulhi

CREATE INDEX Progress Reporting

bVAT CREATE A
INDEX'I'REINDEX OI'pg_stat_progress_create_index €€Li7V;hK+d°++bH6Ya+%T
1 5>+0aawLB6JIK+HVF1w?("cOo&+|}1

u34. pg_stat_progress_create_index €é

Bcéaa

pid “integer 6%+¥alD1

datid “oid’6Y2%2%R+./0+0OID1

datname name 6v4%2%R+./0+7+1

relid “oid hK+d°++u+0OID1

index_relid “oid hK+dlad°++OID1K-V* "CREATE INDEX +Qyly( 01

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

phase text °++d+V;0a-¢l ~p u3s1
lockers_total bigint' K'J+tuSIE6fg+diiAA.

lockers_done “bigint’YZfg+8uA. "1

current_locker_pid “bigint'A;hKfg+diA+¥alD1

blocks_total “bigint'm-¢60a+nya.1

blocks_done “bigint'V;-¢YZoa+ny. 1

tuples_total “bigint’V;-c604+484.1

tuples_done “bigint'KV;-¢YZ0oa+44a. 1

partitions_total  “bigint’ KAnu*+d°+OluRNg&I6Kd*+d°++Ana. 1
partitions_done bigint' VKANU*+d°+OluBNgalKa*e Y ++An.1

U35.CREATE INDEX +-¢

-C aa

1A "CREATE 1NDEX‘I‘REINDEX‘hK/T+d°il
OH-¢"ui-éN}1

_AQ/ ab) CREATE INDEX CONCURRENTLY 6 REINDEX
CONCURRENTLY ¥2N/ £16c+JZbdZi(
ef

$5NMagha2ari8jAkL_lockers_t
otal 6 lockers_done 0 current_locker_pid
RBi7woH-c+¥1|}1
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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¥IJIK

°+# ly:f3]48d¢+1

K&%-ClI¥IIK+y:fH«§A+Y

[./IT-cK8%CUii1

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

nel

CREATE INDEX CONCURRENTLY 6 'REINDEX
CONCURRENTLY %N/ £16bpJZi(efb
dZi(_$5NMagha2arigjAkl

“lockers_total & lockers_done 0
current_locker_pid  Ri7wdH-¢+¥i|}1

CREATE INDEX

CONCURRENTLY ¥2Ngrmn2smef>9ZI|t
u_l-5HNM?3ghS2arigjAk1 1
‘blocks_total ¢@al°++a30€0
“blocks_done i7wdH-¢+¥|}1

"CREATE INDEX )
CONCURRENTLY 'hK2°+0a-¢c+yG¥TB
“1

"CREATE INDEX

CONCURRENTLY hKOaulYEi;vH-¢[
®+°+841VYKV*alOI6H-cNEA
1'blocks_total B¢@alu+a30eo blocks
_done Ri7oH-¢c+¥i|}1

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

_ $506Magha2arigjAkl

“lockers_total 6 lockers_done 0
current_locker_pid  Ri7wdH-¢+¥|}1

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

Ak1_lockers_total 0 lockers_done o
current_locker_pid  Ri7woH-¢+¥1|}1
REINDEX

CONCURRENTLY /' JUfadZi(efA2~7
Axmn_$5NMagha20ri8Ak1 1
“lockers_total 6 lockers_done 0
“current_locker_pid i7wdH-¢+¥i|}1

C6'VACUUM hKATIb%HV;hK]a+6YsgiiautovacuumUUE¥4eK pg_stat_progres
s_vacuum eéURia%T15>+UuaawLNJIK+[}VWF1w cOo&u+[}1"'VACUU
M FULL dse+¥I#AA pg_stat_progress_cluster’ JK+Ini'VACUUM

FULL 0 CLUSTER R#a«UIQOA+ VACUUM C# "uaul

U36. pg_stat_progress_vacuumeé

Rcéaa

pid “integer 6%+¥alD1

datid “oid 6H6Y4Y2¥4+./0+0OID1
datname name dH6Y4Y%¥4+./0+f+1
relid “oid'Nvacuum+u+OID1

phase text vacuum+V;0a-¢c1
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heap_blks_total ) . ) ) B
“bigint'uiU7y+a.16H.xKO&230JKIUGCQ+YLYicVWYEG6ENSH VAC
UUM' iyl

heap_blks_scannedbigint' AqrzZAC3E_Novisibility
mapAVIOrqr2GUC®Ak1054aE2
Ak1ZCJAKLNUr63E25<$l{efalr3#Fa®j/6 heap_blks_total 1
{Vo( Oa7 -cOBHU.DOI;¥1

heap_blks_vacuumed .

“bigint'NJa+7y. 16-U%aa°+I6HU.D{KO(']a7"-¢Obi¥1
Yi7NO4a+yiNEAINny6HU.DXOaOil;EA%HEZ3+C 1
index_vacuum_countbigint'YéY+°+]ahg.1

max_dead_tuples .
“bigint' KE6xT%H°+]ahqU;duXYad+NO44.120(maintenance_work_mem
1

num_dead_tuples bigint'4*%H°+]ahqY{[®+NO44.1

u37.VACUUM+-¢

-C aa

1A "VACUUM hK/i2304716H-¢¥auf]
N1

qrA "WVACUUM'hKO&71” E6I&Li2bH=

>¥TudYNNOaIvVWXOixTUO9U
1'heap_blks_scanned RXY{JtO&a+¥|
1

{mn "VACUUM'V;hK]a°+1" %HuAa +
IWHb|]a08H-ciK7048Y6EA*
&%|1”_maintenance_work_memYaYap
éR+NO44l|bjjadix|ja°+1

I{A VACUUM $Q%NIA_ I{AugrA5H*G
raa2l{A2aNNGaI{mnZ]%A _
I-"heap_blks_scanned ¢6 heap_blks_total
gaLKoH-ceYUs0a0a7\E|iga
LKBH-ceY623]a°+1

lémn "VACUUM'V;hK]5°+16H-¢*aeK7N
e°0aVW?270°++fia]aRYZeYY6
1

eeA "VACUUM'hKil7IYac?g, +C=>E
'i@Uga16H-c*eeK]oe°+U61

eAFAZIé "VACUUM KxTs(+]61K5H-gUI'VA

CUUM'L]ACdCc'(6{O pg_class U+
au}VwLanJKiau[®D1VeH
-ceYOI'VACUUM "CO9w1

CLUSTER¥IJK

bV\CLUS'AI'ER‘I‘VACUUM B

FULL ATOI pg_stat_progress_cluster eéLi7V;hKAT+b%H6L+Ox15>+ulaa

WLNJIK+[}HVFIw?(*cOo80|}+[}1

U38. pg_stat _progress_cluster ¢&é

Bcéaa

pid ‘integer 6L+¥alD1
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datid “oid u6¥a%2%a+./0+0OID1

datname name"(0y6Y4Y2%a+./0+A+1

relid “oid'N®g+u+0ID1

commanxt'sN AzOO_"CLUSTER'6'VACUUM FULL 1
phasetext'V;0a-¢1

cluster_index_relid  “oid_hK\]°+20¥TOAIGC#hK\]+°++OID\E|G01

heap_tuples_scannedbigint‘quAtu?i_ ari3)i£ENi8B seq scanning heap Jindex
scanning heap | “writing new heap O06iC¥1

heap_tuples_written bigint‘prAtu;SE_GriS)iENiSB‘seq scanning heap Jindex
scanning heap | “writing new heap O0i;¥1

heap_blks_total bigint'aU+7ya.1 8H.x#K seq scanning heap +230JK+1

heap_plks_scannedbigint‘()é+7y._1 0Hu.DCaK-¢U seq scanning
heap O6IC¥1

index_rebuild_count bigint ad+°+.1 ut.D{K ad°+ -¢cO6iC¥1

u39.CLUSTER 0 VACUUM FULL -¢

-C aa
1A udee/i230a7a1
8H-¢ ti-eN}1
seqqrA udeeA;|]§ 0a+:2u¥TOAl
mnqrA "CLUSTER A;hK\]°+O4u01
tuvw "CLUSTER'A;hK243¥TB"1
lbpA "CLUSTER'A;hK4«0+71
H#HISWALE A;ludzehKLOd¢+hEOBRUL
XAmn udaeA;hKad%He+1
I{ udaehKxTs6+]auu1
Vy-¢eY6I"CLUSTER I'VACUUM
FULL'LO©91
Ti¥iIK

bVCpg_basebackupdM+¥]& ¥T'milOl B
‘pg_stat_progress_basebackup eéLi7V;AT BASE_BACKU P vi4deeoSIli+bHWAL*U¥
a+%T1 5>+udawL6JK+HVF1w?(*cOo&+|}1

u40. pg_stat_progress_basebackupé&é

Rcéaa

pid “integer WAL*u:¥alD1

phase text'A;+0a-¢l

backup_total bigint ®ATitiZ346E_0OHN streaming database

files'i8©,aZni€60_ 6620iIHGM3%25BN streaming database
files’i8234016jau20WALGUIGIN AZ'BEKo_

Gii34EC1yniZ6°¢2Z%,au backup_streamed ¢*_

-Npg_basebackupE£Vii(=aH¥2lly --no-estimate-size ¢ @)I6U'NULL"1

backup_streamed bigint’./S+& 16HuU.DCK streaming database files'-¢I transferring
wal files"OC¥1

tablespaces_total “higint' 6Syu+uCca.l
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tablespaces_streamed "bigint’Syu+uCg¢.1yu.D{K streaming database files -¢C¥1

041.'Mli-¢

-C aa

initializing WAL*UD¥4hK/i231116H-¢ i
-eNj

waiting for checkpoint to finish WAL*UD¥aAhKxT pg_start_backup"Y
N¥TlIvig8oliacOey1

estimating backup size WAL*0&"A;hKraLUG'ITiS%ey+
JOhE+&a 1

streaming database files WAL*UDV;hKS./OhEUG'TI1

waiting for wal archiving to finish WAL*U:¥4A;hKxT pg_stop_backup'Y

evYTivigNiAE+AaWALhEYN

ail ~ Kpg_basebackupUz-w --wal-
method=none’l --wal-
method=stream’I|TILKy-c&Y6©91

transferring wal files WAL*UD¥ahK%ylIAdUdze+fiaWAL
p>1" pg_basebackupUz-w--wal-
method=fetch’l |u-¢*seK waiting for wal
archiving to
finish-cU61Vy-ceYOIiLO91

9cka

IvorySQLF1wNO{ii./0:;D+9¢ka16MCDNK48U+2
-O*0]C U){kaxTA4&1

%6aUIka0YZNE-K748U156aU0+A+#N./02*E0aa>\]L/0tus|
aUYN42RIvorySQLU\»E66! Ka%aam\EaUX]1

A;IDTraceYNIil&K SolarisomacOS6FreeBSDONetBSD 6 Oracle Linux *X]1 Linux
+SystemTap@AF1w%;iX]+ DTrace )
fOu1li869ckaU)Kad*XYAAn7 src/include/utils/probes.h*U+¢-.pE1

9cka+43

[Otu51aUu#Y X]+INYELE6€] Ka%aaméaUKIvorySQLUX]16ii DTrace
11IK%aOz-"--enable-dtrace'1

Udau

AU 42fGI748UF1IW%00/aU10
43éWKaUU\|+¢e1VAIXYCQ{xaU{CEIvorySQL+X~GM1

042.Ud DTrace au

A+ ~. aa

transaction-start (LocalTransactionld) K%HOmM;230&*+au1
arg0 #m; ID1

transaction-commit (LocalTransactionld) K%Hm:;YNeYOe*+au
larg0 #m; ID1

transaction-abort (LocalTransactionld) V%Hm;}heYOe*+au
larg0 #m; 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)

VY%HCE+0aN2308*+
aUlarg0 #¢£xi,1
V%HCE+0a8YOe*+a
UlargO #¢£xi,1

V%HCE+OPN230e*+
aUlarg0 #¢£xi,1

V%HCE+OPeYOe*+a
Ularg0 #¢£xi,1

VOHEE+n«N230&*+
aUlarg0 #¢£xi,1

V%H tE+o«eYOer+a
Ularg0 #¢£xi,1

V9%HCE+E/N230e*+
aul
VI%HCE+E/eYOe*+a

U1
VI%HCE+XTN230e*+
aul
V%HCE+xTeYOe*+a

U1

bcOyV:;D¥4{0&+'p
g_stat_activity . status’Oe*+
aUlarg0 #0+0Oc¢xi,1

V%H6¢ON230&*+au
larg0
%~U0>{nAY*+6¢O¢
élAM?2z¢shutdowneod
ecimmediate¢|Elcforcee
1
V%H6¢0eYOe*+alg
6¢008AaU RURG+5
%He*+alUeélarg0
#6«+#in." largl
##in+a.1arg26arg3 0
arg4
AAT7TWCQ6<60f"O[
+ WAL hE+." 1
V%HO¢O+ CLOG
AN230eé*+aU1arg0
G auhéocOlacuu?
z26¢01
V%HO¢O+ CLOG
AevyOeé*+aUlarg0
+7.0°clog-checkpoint-
start’Ua*l

V%H6¢O+ SUBTRANS
AN230eé*+aU1arg0

G auhéocOlacuu?

z6¢01

V%H6¢O+ SUBTRANS
AevyOeé*+aUlargo

+7.0 subtrans-checkpoint-

start' Uu*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
0

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

V%HO6¢O+ MultiXact
AN230eé*+aU1arg0

G auhéocOlacuu?

z26¢01

V%HO6¢O+ MultiXact
AevyOeé*+aUlargo

+7.0 multixact-checkpoint-

start’Ua*l

V%HO6¢O+«#in AN2
30eé*+aU1arg0
%~U0>{nAY*+6¢O¢
élAM?z¢shutdowneod
ecimmediate¢|Elcforcee
1

VOUKO¢Oqe23«v#i
nOcKOOEH#INTIN«
Ueee*+aUlarg0
##ina.largl
#V;UVWWWEBN«+#in
1
K6¢OqgVbH#INN«e
Uee*+aUlarg0 ##in+
ID1

ViAav#nN«U6e*+a

Ularg0 ##ina.1argl
#OCO¥apu«+#in.~

larg2 #q¢ «+.Ac buffer-
sync-start'+ arglélargl o arg2
+bc+Y*A'KudeOqe
ado¥al«w#inl

Kv#nN«-RUaUB6VW
K23*G fsync
:0U;e*+aul
V*96#tinRa)eYOe*+
aul

\(%H6030+V—Q AN23
Oé*+aul
V%HO¢O+v-¢ AeYO
ex+al1
V%[#in©N230&*+a
Ularg0O 0 argl
#%|?gaa:olargl u
-lelarg206arg3 0 arg4
i70C¢6./00?g OID
1Y8Au?g12%HmM #i
nlarg5 #+-d0O?g+6Y%a+
ID\2(%HgaU#Inlarg5 #
InvalidBackendld ¢-1&larg6
0’ut%|?géa:oluc
uthéol



buffer-read-done

buffer-flush-start

buffer-flush-done

buffer-write-dirty-start

buffer-write-dirty-done

wal-buffer-write-dirty-start

wal-buffer-write-dirty-done

wal-insert

wal-switch

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

(ForkNumber, BlockNumber, Oid,
Qid, Oid)

(ForkNumber, BlockNumber, Oid,
Oid, Oid)

(ForkNumber, BlockNumber, Oid,
Qid, Oid)

(ForkNumber, BlockNumber, Oid,
Qid, Oid)

0

0

(unsigned char, unsigned char)

0

V%|#inoeYOe*+au
larg0 0 argl
#%|?gaa:olargl
EKi7OCQy+yéeélarg?
Oarg3 0 arg4
i70C¢6./06?g OID
1Y6Au?g12%HmM #I
nlarg5 #+duQ?g+6Yi+
ID\2(%HgaU#inlarg5 #

InvalidBackendld ¢-1élarg6

0" ut%|?gaa:olic
uihé®©larg7

0 OUK?UERU#INIG
culvsaéR1
K*G2%H@U#In+bi«
:0U;e*+aUlarg0 o argl
arg3 0 arg4
i70Cc6./007g OID
JY6Au?g1
V%H«:6eYOe*+aUc
«iBCA'%~./iUa+O
cl&AéV¥iapp 'N«-R
a)el~.o buffer-flush-
start’+0*1

V%H:;D¥a23«%Hv#
inOé*+alcr dzé*
eelutshared_buffersjull
E60&6L«~D+tl~.&
larg0 0 argl

arg3 0 arg4
i70UCc6./00?g OID
JY6Au?g1
V%|v#tinceYOe*+a
U1~.0 buffer-write-dirty-
start’0*1

V%H:;D¥anu¥axX]
WAL #InCc23«%Hv WAL
#InOe*+aluc~_6zé
*zelutwal_buffersjuel
Voolv WAL
#IineyOex+aui1

Vo%H WAL
OxNa-Oe*+aUlarg0
#uOx+é7adEc¢rmidel
argl i7 info 0>1
V:6%]| WAL
¢cVoOe*+aul
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smgr-md-read-start (ForkNumber, BlockNumber, Oid, V234%H?g©2%yOé*
Oid, Oid, int) +aU1arg0 o argl

arg3 0 arg4
i70C¢6./06?g OID
1Y6Au?g12%HmM #I
nlarg5 #+duQ?g+6Yi+
ID\2(%HgU#Inlarg5
# InvalidBackendld ¢-1e1

smgr-md-read-done (ForkNumber, BlockNumber, Oid, V%|y©2eYOe*+au1
Oid, Oid, int, int, int) arg0 0 argl

i7u=+Aééoyélarg26
arg3 0 arg4

i70C¢6./00?g OID
1Y6Au?g12%HmM #I
nlarg5 #+duQ?g+6Yi+
ID\2(%HgU#Inlarg5

# InvalidBackendld ¢-
lelargb
#pu©2+xU.1Q arg7
#:002+x0.¢c" VEY

*Cio-iel
smgr-md-write-start (ForkNumber, BlockNumber, Oid, V230%H?gU<<—1%HyO
Oid, Oid, int) e*+aUlarg0 o argl
i7Tu=+Aééoyélarg26
arg3 0 arg4

i70C¢6./00?g OID
1Y6Au?g12%HmM #I
nlarg5 #+duQ?g+6Yi+
ID\2(%HgU#Inlarg5

# InvalidBackendld ¢-1e1

smgr-md-write-done (ForkNumber, BlockNumber, Oid, V%Hy«@UeYOe*+aU
Oid, Oid, int, int, int) larg0 0 argl

arg3oarg4
i70Cc0./007g
OID{06u?g123(%Hm"
#Inlarg5
#+duO?2g+6Y4
ID\2(%HgU#Inlarg5
# InvalidBackendld ¢-
1élarg6 #pu«+x0.1Q
arg7
#66«+xU.¢cM_BVEY
*|ig-fiel

sort-start (int, bool, int, int, bool, V%|B '@U230e*+au

int) larg0

ZU#7B"6°+B"1./B
“largl
0 ui$%3Elarg2
#i3+.Alarg3
#DN\]+UUUA.¢Y x
Ouel” 66P$iyB ©
_IWH arg4
a’1larg5a°0"Oui, IO
1"OuiVTUUEIG 2 Ou
avTail
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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

043.-.JKaU~.U+cé

cé
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

unsigned int

V%|B eYOer+aUlar
g0

4’utCB luctiUB”
largl

#](%|CB +a)y+.A
1](%|UB +Y ,xUu
+Ua1

VYN?E%H LWLock
Oeé*+aU1 arg0 #u LWLock
fiK+VOc¢Trancheeél argl
f:6+ja}l#Bolgul

V%H LWLock
NopOg,#«i'Ysafiob
c%HNop+fgEee*+a

U1 arg0 #u LWLock
fiK+VOc¢Trancheél

V%H
LWLockY#VeX]VW%H:
;D¥any23fguj7uX
]0é*+au1 arg0 #u
LWLock fiK+VO¢Trancheél
argl

:6+jajl#Bolgul
V%H¥a42%H LWLock
+fgUNopOc¢&pu'vsa
ERujeOé*+aUlarg0

#u LWLock
fik+VO¢Trancheél argl
fi:6+jajl#Bolgul
VOI]Ez-UEfgQYN?E

%H LWLock Oé*+aUlarg0
#u LWLock
fik+VO¢Trancheél argl
fi:6+jajl#Bolgul
VOI]Ez-UEfgQ¥sa¥YN
?E%H LWLock
Oe*+aUlarg0 #u LWLock
fiK+VO¢Trancheél argl
fi:6+jajl#Bolgul

V%Ha™ yjcimgrje+:6
“(jYX]23fgOe*+a
UlargO R arg3
#00Nj-2i+00Klarg4
zUNj2i+¢célargb
UUN:6+jcél

V%Hz= yjclmgr
je+:009fgOceYZE
Rjee*+aU1~.0'lock-
wait-start"%M1
VNjoGD*ENjOe*+a

U1
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LWLockMode int

LOCKMODE int
BlockNumber unsigned int
Oid unsigned int
ForkNumber int

bool unsigned char
\Jau

5>+ATaiw%HAPgaUm; 0.+ DTrace ]
amIXY]{4r%|MOGHU;0U6+ pg_stat_database'yEr

#!/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

VNxTOIUAT D amiGoM+yGr

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

Start 71
Commit 70
Total time (ns) 2312105013
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«.I.

SystemTap Ukaam\]%HY*( DTrace

+00I #2«+aU#,-+13E «i+#IKEM«+QyISystemTap
AmIN\]05/-4rvexi{+]aUn1Ké{+ SystemTap
*TUB{XOiNuv1E%udabIDTrace

AmE6U+ 4«00HIE|N[®@+k&|}XOi°Ui.1K3 A*Eyz+tuUl
&Ct#reeyz+ EIQY#2«galVoa\|9cka*E+|}01%-65*\|+4
mYad"No¢osal

-.0au
2*EXYK48UbiUa-.0+auUIVva56a043060608e~15>#8-0aU+%0r
1. O-aun+YNaUX]+./
2. cuaU-.Q-R’src/backend/utils/probes.d’

3. ~_pg_trace.h"YaK(i7uaUO+ayUIN&IVWK748Uq, +Uad~ TRACE
_POSTGRESQL aUg

4. oO43VEIOAU#X]+
ATr.  83#%H"cCQ%HAU{Im; ID kafiaOm;+AT1

1. ©-aULNA&AG transaction-start™VWE6%H LocalTransactionld ¢é+~.
2. LuaU-.Q-R 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. K4§_C)I t[qnsaction_start‘A”nfGriZV‘TRACE_POSTGRESQL_TRANSACTION_START c«id
3#ES5/-eIXYAAI[hE pg_trace.h’?E1L¢O]Q-R748U+D"Ua1Kao
itusl@a{cer

NN

TRACE_POSTGRESQL_TRANSACTION_START(vxid.localTransactionld);

SN

4. KaO43ATO+G¥' hEUBIAAATS>+ DTrace
42e{0¢OC+AUH#EX]1E3U@RCO5>+yGr

# dtrace -In transaction-start
E ID PROVIDER MODULE FUNCTION NAME
18705 postgresql49878 postgres  StartTransactionCommand transaction-start
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18755 postgresql49877  postgres  StartTransactionCommand transaction-start
18805 postgresql49876 postgres  StartTransactionCommand transaction-start
18855 postgresql49875 postgres  StartTransactionCommand transaction-start
18986 postgresql49873 postgres  StartTransactionCommand transaction-start

0C48UPQkacOla%dmtE6«ir

¥ E6U++#10aU~.z-+./cé60%cU\+7 +./célE|i*ae43001

¥ K3.KL*I™ TJ--enable-
dtrace 43wlvorySQLIUAcOV1ZA%HkacOIRiOruc+~.le\vsa¥ Tka
NBML1ABYEGYa+E#ECKIKY%0i 7 +31,#6«iY6L2 3+ii.0]
p-~.U1" EE6BMLI 0AAGCKa#E +N8J{gNucr

SN

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

bHkaca%H2%+ ENABLED ¢1

Jta)+\]

B

bHURa%H56+72)hEIRX. /RAGKBULN %Hua-XOi{ic j3e+R

| |GG a%HTOASThEGSHUG?fl
&](40n0jliQY04a8K5U3>+31"_aGHSAhEIWHTOASTU*a%HX]+
+1 VA*O'X0a°+0'U?f1bHU6°tRapKEE+a)hE3 N A_hESA 1G
xUICEXOX(%HNEL

EXYYU;:|Jéa)Cer\|oid2nameaylE=U~agaAx1SQLA.#s-I\]+:f
*OMouAe& +:fimU a+ ALAGNcAA~agaAx{Jea)Ccl
K%HsUJAAIEAPA+./0M\[psqllEXY*GEE{C@biu+a)] r

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

Epg_relation_filepath | relpages

+
Ebase/16384/16806 | 60
(2 row)
bH=A&R# 8K xUc0O0ol relpages ijN'"VACUUM 6 ANALYZE 04.£H DDL & CREATE

INDEX fi{O&1” E'A%:6¢0+a)hEIWHhE-ARYua)l

6EUTOASTIN+CCIBUXY\|%HCO5>BM+CEr

SELECT relname, relpages
FROM pg_class,

46



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

EAXY{-I"él°++ jr

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

OU{-1]5>+[}6GS3+U0°+r

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

E relname | relpages
+
Ebigtable | 3290
Ecustomer | 3144
a)Uth

%H./028>s06+a)Jth; C#°qa) Yi«U1%H«Uw+./2)XOYi(l./
+/§1,&n-{éga7TEYX]1"_ga WAL
hE+a)7Uli*ze./0:;DuUaO0OVWX0O*e?z1

N EYOAA<6%0686+¥ {op%6a)CcIWHEXYAA\JUCcc%d./0hE A



9R3GhEga*al

Fu

adbhEgaKyU+OyMOig§ ©finyY6fRa)e°U+Oy6[2T91

n_E+galib]»+a)IIWH./0LE* 31(]»fo+:; Dio+I A" 16A
I/ +1>-®0&°)«a)#e°%M+1

pébN
péla

IvorySQL./066hqM+]abN12({x2316§9]a N¥a{xT]aYZa-IEAX
OE60838Ua4+89]a~.{?ESA©_1}6./0aa>i%¢\|A9aa+ VACUUM®
aa{26L¥a+A9¥TCSIEr6I6A8é\[cronlb;u/a am{xT16h° g8A
9aa+]al

Ja+1440
IvorySQL+ VACUUMazeG(£H nii-qoab%Hur

1. ¥vIg]NY{OIY<6TAo]+a)Ccl

2. {ONIvorySQL¢£&/D\]+./a0[}1

3. {OXPM'(1I&XYQ!C]°++041

4. gNzC./YT (m;IDO-Ixm;IDO-QA}M

hr6Ou0UO0+Ib%H nRLzUYY*+®W0d0xT VACUUM @U1

avi"VACUUM +7&ro/'VACUUM 0’ VACUUM FULL'1 VACUUM
FULL'IJ,R4é3 uTPH A-14, 1°2|»¥%hZ VACUUM'1J88%2346Y%AMA A

¥ SELEC® INSER® UPDATE & DELETE /O0®¢ Av:AAA2PNHATAAO V' ALTER
TABLE/O01alJZIAEC_ "VACUUM FULLfENEAAZJUE+GrACCESS EXCLUSIVE
jinyUfo2yu+a6\]VT1nylAéaa>%u 0\]o/' VACUUM VWAZ VACUU

M FULL'1

"VACUUM' 623 1/0S™ 16L(U36A9IIMO7S1XYO8%5%Aa~.{6L]aA9i
Y+MOI°.

¥va)Ce

KlvorySQLUI%|T+ UPDATE I'DELETE Yite£6uT+CIm18;:f2(4xImV*t
12+HE+rVCIMYX0236m; XbOI&YON<61,#s6lbcm;RYia2%H
AO+IEN<6+TIm"231&110]+CcliNO[{J(OTIBMXAZA)CcEG+U
"IC416AAAT VACUUM éY1

"VACUUM +0/il AE600°+U+NOTImVLUCcoOuxXKé{a]1YAI&L Yicu
Cce'i@Ugals-K2 +tull, +%HIxH=>7Y&°CdVWO-{-I'ER%
HBOUjLUAI'VACUUM
FULL'AAcNOCcUC+U-«Y%Heé+OImuhE{59ubuldLsufu+ jl,#
6424+0¢1& E6/AC+a)Cc](+OTmIARGURY1

AT]a+%EAM#XLO/+ VACUUM {AZE6 VACUUM

FULL 189]a'N¥ayHoMUUIVWpp*iUYi*G VACUUM

FULL 1K®j:fU18-!Y#éuqi&u+su jIQ#qia)Ce\]+,-OcrbHu

0]+Ccf(dsu iCQJaUcL\]+C¢ 1A VACUUM

FULL XNJ{c%Hu[bO&+sl jVLud)Cea'idUgal #° ulLKe{a|
CadMCY4eHi.1nyl2(BN®CN{O+ul IATO/' VACUUM ATE& AT VACU
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UM FULL 6{¥1

%06aa>{»8Au/]alAKY*16I10LAa+UU1y/%Hp-pa{L]a+tOK
(I"_%Hua%| qUC+HOA9Y:¥1&X0¢ AE hE6VACUUM
FULL{O[C¢1\]89]a N¥axya+6HyzIn N¥aiy{OA99¢é/a
BU1G-E+16#°XY 1+ ' N¥a#YaA+1%iXO+AU:x#a& N¥
a+~.10M&LC28&+3 {OAILGA¥INQgimtYi}tIQKi6hed|Jal
/[+'VACUUM{L3"UU1

2(WBY\|§9]a+]»1%jAé+:f#0/%H./066+ VACUUM lu@UbAKI\

I OcxT%|IVY/E6xYKa{Ou*+{®°+]ac%da- OC{OW+23ibEA
Ala%|&u+seE+ue1”r EK%H®wWUaxH./0IACO VACUUM b%HIEIE
*vacuumdba 1l

Fu

V%HunG® {O1<8A9Qi7 NOTIMOIEE+ VACUUM XOYOege=Uil
A EadM%HUVWEEGO[&0]+A a)CclELEG\] VACUUM
FULL'IIECLUSTERIIEALTER
TABLE+U«78U%1668sea«uli+%EHOLQVWI&IdO°+1/ad6:, @R
66’ ACCESS EXCLUSIVE®

j1«i&UMGO\REf(UL j+A£CA)CeINGAROUG+eYU;Cuo°

+RYONop1

Fu

N _Ea%Hul&+éHU-INhgM<6l o] TRUNCATEQY#&]| DELETE a] ' VACU
UM'1" TRUNCATE i¢EABul+éHU-IQYE6%|60+ VACUUM'I'VACUUM
FULL{O[EKéN\+a)C¢1820#ilida+ MVCC A.1

{O&/DAU}

IvorySQLE£8/DIi(a?uU-+au[{UCESee¥+U/16640]) ANALYZEAse]
®I&WAZNO]UGXY UG VACUUM  +%6HX ; %ENO]J1AR i/°+au[{=6
|E|S+0/XOTi./0MO1

§9]a’N¥a” N8JIV%HU+U-Na7E4-xOI&L§9*G ANALYZE 8z 1YAl
aa>X0{»1eA9+ ANALYZE @UIRA#N Y%U%HUI*+{OAILYi-@0"23+
ORr+au[}01 N¥adi 2E%HNE-{OT.+A.{0/ ANALYZE I&YY2UWHE
L(vai.+ad[}a71

h"](Ce¥v+]a%MI®{Oal|2ai{O+0{Qa]1,e\2(%Hxai{O+0

1N u./+&a0A9Yzafta71N4ai6{OAu[}1%H|E+ZEf# ouUR+s
30s(Ba7Wxa1AMN%Hi7TN{OOc+ timestamp RLKTNCQo{O0a%ACQ
+s3\dM%RLXOEB{®°+al{O1Q%Hi7%HAA*Niy=> URL
+B|YE6LURL RXYZ&N{al #83+auA9+7quD1

XYKz-U*AT ANALYZE ¢EKU+z-B*ATINy"_E+¥]E6IXY{Q®° {0}
0au1,bu*IAECAPEH./0#s¥+IN0&#%{y+BU1 ANALYZE 2%HU+T
\|%ja0+P$|MIQY#©2b%HE%T1

Fu

1a2bR+ ANALYZE ®I0&X0Y#-éNaY~IEXOI*ESEGbROEN ANALYZ
E’[®au[}+fU4i1ZzéK WHERE UN]JR+RYN./A9-&Y&[|+RXOEGE
d6R{UOI+./A:é1p°ALTER TABLE SET
STATISTICS'IIE\]default_statistics_target%a~.a7./066+/031
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Fu

§9]a'N¥AYilC U*G ANALYZE dzelniUf*-%HD +®I1"_E+CE
E6C U+au|{h° ¥TE/NEZ¥+ #?E%HD +OcuKWOU*AUA
T'ANALYZE &zl

Fu

autovacuum’ N¥4Y2Anu*GANALYZE&ae1OoMAUCaKAIM *&e7706iN
ADN - - ) ~ ~ )

2TO+77Yie*2A0+8§9APIN E+CLEG2AUYTAUY¥Tho+&/IW
Hai6-2660UATA9ANALYZEYqiat+sOM1

{OXPM(

1a$tib%HUDN-%HXPM'(1&N|{a4é6=>Ci721aA9m;cYNfag{
+m;IARU=>Na|uréXp+4416MLavHA+1@%l]am™ XYK5%|ATOE
ABM+=>In18UY4aeHEBN]61

@0l15DNIvorySQLOO%OC] ++CEIQYEBXP«l1nlIvorySQL+°£Yi 745+
XPM|H%|0A+°+OaiUb%HU%++@ 227441 [{6¢&H#EONV;m;fib
1C%:>1%|[*C]°++0a*a6¢XPM' (1" _&WORKuU=>*+fiaddR#XP
+|722CXYNEA1623./®{a]lniXPM'(XYO06a)iy1XPM'(E7({
xInye\7-&3IXbM' ("X Y{-I'N#&aa{1

O6m;IDO-}h

IvorySQL+ MVCC m;ATI[(O-EZm; ID¢XIDé.xr™ %HTIm+a- XID 3(V;m;+
XIDI&CHOA(E{+OVWY%u2V;m;XP1,#nim; ID

+ ja"c32Uel%HA0ccHA 40 OHm;eAT+@WIO2R*m; ID O-*yzrXID
0.DO-R 0IVWmM{A(Aa+m;PacC7YWA(E{ N
8i8-&U+yG7YYXP1jQallxtM+./A}chu*./YaKW3I,#* EYO
ER&NUB(me1uwAZ*aebitulai6Eab 20 OHm;ClabH./0U+bHu1

hgM+]a0-O0uyz+ n#l VACUUMEA|TB
E120JW6IHAGINTIIZ1DR#Z1(»Np2000O MVCC
Z0-lc2e-aHZNpi(z»£$Qe@1i(1¥$2eO HIOZ_IvorySQLx@yGruUz

XID ¥ FrozenTransactionld eI8H XID VYufioA XID +EZ&| VWE#NOUEbcoA XID
6z10A XID \|a-2328 f{EZ15i5-2(b%H0OA XIDRa 20 OH XID O{zOVW a 20
OHO{OOIC%Oo+:f#0A XID
Ce#vaavsO+"1nyl%U%HTIM+dONA%WY%H2-+0A XIDIUTIMLY (%45 {

20 OHm;+0OAa0c0BUUA+)EEHOA XID U?e1” K 20
OHmM;U6UTIMY24KI&LD27E¥CKE{16q06%V

*a2INUOTImIN@Y®d4a- XID G FrozenTransactionldl
dM&2RadAm;{jR#OKAEOIQYa0-yz1VWEM+TImL%Aa~ARN<S
lYa&axC1l

vacuum_freeze_min_aget'KaTImNU®©;%H XID
3?/§L{axz 1 NUO+TL{yiN é|u0|(;Q6HﬂéXYAZYT6
+UU1,#386H@aiCQKuUiia|NJau;0-SR+m;.1

"VACUUM AGIEAY7abcNOTIm+=>I,#YiIEAW57aSC XID
3+TIm+=>16qifiaC+TIMRYZNU®IE628HUL%|O&1vacuum_freeze_tabl
e_aget'’VACUUM eéHOyB8MLr* _uuZA'vacuum_freeze table_age da'vacuum_freeze m
in_age Hm;"v%aNe°OaAl[iE%|°0]O1LEH~.gal 0

LEY'VACUUM a#0ana=>Qpu*U=XpM'(1

%HUOqiYN]Ja+saOc# 20
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OHm; a4 VACUUM*|0&°u0+ vacuum_freeze_min_age31"_&5AuOc¢vsaN]al
XQi(U./A}lei_c”;Yi*aeILKbci?Eautovacuum_freeze_max_age%é~.ﬁz-+
sU{z+ XID +éU©T+u*0]89]ace\89]aN_] i*aeél

8id-~_%HuvsaN]alREb autovacuum_freeze _max_age'da vacuum_freeze_min_age’
m;CiKuu*0]%]|8§9]a12WouwCcO[A+QNhé]a+uld#U?2u6+12Q

[2tcuciida[an, vsa{Ol<d+ueC¥aiuCcO[Qla+E6InyyHK &3+
1cU*E!89)a+¢Ys3fi-ea]1é26UXYAACQ autovacuum_freeze_max_age’l
da'vacuum_freeze_min_age'{pEyA+1

vacuum_freeze_table_age Z]JUF %H 0.95 *
‘autovacuum_freeze_max_ad€(&+2aLN*"Rs331%HC(‘autovacuum_freeze_max_age’
+3,a1.In0YaPMKWHO*Rie*%|00-§9]alVW 0.95
+R.UKOO-89]a*eeU;AT%|A9" VACUUM RGW%OC¢1U0%; ZEf|I'vacuu
m_freeze_table_age ¥%VN@aY%HI(autovacuum_freeze_max_age +3IRG%Ha-+Ccé
%|NhéOi+ VACUUM ' 1%|Nhé<do{OA9&*+8§9]aX YKEHAOUNAT1L&
ZAEj%UX0(O0-89]ale\utisUnuO[Ce+A+NJAAIQZI+3L (]

®°+ou04al1

CQ autovacuum_freeze_max_age ¢YN0&%a+ vacuum_freeze table _age'@+$%Ya#./0
®w+ pg_xact 0°pg_commit_ts" TAXLO/{xC¢Inu&iiaonald6 autovacuum_freez
e_max_age 66U+fiam;+FaOcoc™ 8]w track_commit_timestamp eé0c@1FaO¢
UbHmM\IVHG¥UIny” “autovacuum_freeze_max_age Ngau&+s3DNs3 20
OI'pg_xact'LiCAR3E 0.5

axUl'pg_commit_ts3E20GB1" 82(E+4./0 j#au+160&'gd autovacuum

_freeze_max_age 0&+s3DN31E|I'(E!6DN pg_xact' 0 pg_commit_ts'\]+4dC
cU{@a&c/0tus 2 OHmM;BEf(pg_xact™+ 50

MBaoCcl pg_commit_ts’+2GB+adCcel

a0'vacuum_freeze_min_age +%HYaUo#&XO (U VACUUM LUJ+UUr* uTKNrd
Y FrozenXID U6{yCNuag(UuT?E%HO+
XIDEIWHU©%HTIMC#a[O¢1nyusa¥sua—-18MARTYaXONuaU; &0

RYiNU©1

Uwaa%H./0Usz+&U® XID +sUI'VACUUM Kgal'pg_class'0'pg_database’Uad
XID

+a0[}12A"1%Hu+ pg_class T+ relfrozenxid Bi7Nul+*%]|°0" VACUUM fi]+

U©i6 XID1uuUfiaNaESHil XID z+0A XID +m;a-+T
R°gNU®©1ii°'1%H./0+ pg_database T+ datfrozenxid B#GEKu./0U+&U©

XID +54 N

&C#./0Ub%Hu+ relfrozenxid 3+s021%;i6¢ 60|} +:a:f#xTOM+CEr

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 Ri~4uil XID RV;m; XID +m;.1

"VACUUM AéC0Oa4+|]ablunA+=>1,#CaVeuNO&Q relfrozenxid 6ON&¥1

V'relfrozenxid E'vacuum_freeze_table_age 'Hm;'zO6V'VACUUM + FREEZE ¢ @N\]OI
Vha=>h¥606]a{/£3NOTIMOIPULNO&1V VACUUM 0&°u0IK&N&Y6I
“age(relfrozenxid) ¥auEN\]+ vacuum_freeze_min_age @a=3¢EK'VACUUM 23623+m

;.xe1” K autovacuum_freeze_max_age NpRU;%a00& VACUUM Kud*N*Gl
L{yGutE1%]|89]a1
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A_G(}i n§9]1a0f4%HUU]I5C+ XIDIV./0+sC XID 60-OUhR 4
-HM;OlgaL23*GOM+&Kg}r

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

¢chu U'l'ﬁde+l%|A9+‘VACUUM}‘%uiuvuyz\,#«]‘u|‘VACUUM‘T|”%H6A3'/
]»{x"l'lE|&ALU'fc‘)aganVWnQYO&¥./0+‘datfrozeqxid‘él"_c")t')éKNU
=1%Uae¢O-0OC'5 3 €.Hm;OlugaLi?zVWé\23bcO+m;r

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

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

03

&.Hm;+2% #(iwéaa>0AAAIxTA66+ VACUUM dae¥T¥QYAL/L,
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V495,01 %HK* database*KUz-"replication™+ pg_hba.conf Oxtt1AMN~ 6
\DATK5S IP ,
192.168.1.100°M9V6=0Z%.UB foo [a&>XYKS5:;D*0"pg_hba.conf hECQ5RT

r

#}~i¢ 192.168.1.100 ZV. "foo" NRTy%:%ZyO8ABGT

# =0A".U3+-%._

#

# TYPE DATABASE USER ADDRESS METHOD
host replication foo 192.168.1.100/32 md>5

5::D+5$f0v2086%¥4]»fdo0aeKprimary _conninfoUz-1K61:;D*XYK ~/.p

gpass hEUg&OaecK* database*KUz-"replication’@1 AN~ 5:;:DATK5$ IP
192.168.1.50 6¥40°5432 *IVWOe " foopass 1aa>XYK6I:;D+ postgresgl.conf hE
UCQ5RTr

# A" fU+Z-%. AN-.192.168.1.50 12
# fiy!H 543220%VZV.UH "foo"2yOH "foopass”_
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primary_conninfo = 'host=192.168.1.50 port=5432 user=foo password=foopass'

Jt

SVI+%Hr6£az0#K5:;D*6ae, VaK6l:; D*¥]+ WAL
Ox.1EXYAAEZ5::D*+V; WAL «U8061:;D¥[R+s6%H WAL

U&{u8BHT6 166UAAAXY]5:;D*+ pg_current_wal_lsn*061:;D*+ pg_las
t_wal_receive_Isn'{6°161:;D+s6 WAL ¥[U& NéiK WAL
Y[E¥a+¥aOcUle\| ps‘aseéiu+Ocl

EXYAApg_stat_replicatione&d° WAL *UE¥4+B01
“pg_current_wal_lsn"0’sent_Isn'KUg+:3S&uu5:;Do® :3+161Q sent_Isn 06
I;;D*'pg_last_wal_receive_Isn"Ug+S&XOUUA+IJIEGI:;Dhod-:3+i61

K%L (61*IWAL¥[E¥a+O¢XYAApg_stat_wal_receiver' é86°R1 )
‘pg_last_wal_replay_Isn*ouéé+ flushed_lsn +SANUWAL+%4[!3(&Neap+!il
V1)

V)F1w%;§9T+:f{°q5t$Kia+6I$[R WAL ¢
U;YiEB&UIVWSIS Y IEGXO(LU¥VID+Tle\6i$I2 #1y1

Uavi)+ralrxy\lwal_keep_sizeqoEdC+ WAL
cllE\Jarchive_commandccqaK%HIiu1 YAI6:fééi(lgR+ WAL
CEE6+{XIQV)CqRYY2AE6+¢1
C%:>IVHXYqR{x+WALGYE(&Uu#UwA%i pg_wal +Cc\
max_slot_wal_keep_size"vt)figR+WALhE+301

¢®’lhot_standby feedbacko vacuum_defer_cleanup_ageqNwii?TYN vacuum

AEBI #;,EK6I$120¢UTF 1gNIQ6E|E6NZAI%H{C
+3YF1la-+gN1vt);:wd6201

CEOD<VL)

bHVY)Ra%HAXIAXXY{70«x=06.x05/-xi1l
Ya+v1)0&U+O¢XYK pg_replication_slotseéU@R1
YXYAASVIEe |IE SQL fi.+dVW/EG1

%AapA

EXY8M-+d%Hvi)r

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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6%4&61$\]6H)IK61$SU4u%a primary_slot_name 183#%HjE+ATr

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

yfvl

yiviZMBN%L61:;DYa[viY2%VWe WAL A
OxS1%0i6661:;DICCY%HG*D%M1EXYN{aU2(5t$+A%4/4Y4. VWA
EAOc+Si2 saf1

%L*0>?-Y4[EO*UEA/+61:;DN+1%LYf61:;D10{AYs0cAA{a+y
f6l:;DeY2¥uR5t$+61:;DN+0*6:;DIQWOCE{U+61:;DN+0506:
;D1yfviVY4a256:;D+. 194@-"11

%Lyf6l:;DY{{*U45t$%[R+ WAL )
OxI'6*uWo4liU¥y+Ox1nye\}o*6%:%U+v4¥%NUIIC6'a0+ WAL
OxX]156+SvIRiIOO541

YIVIA#&%+1*%V1igaV;2yfviU-®1
YaKeHM+yf9aUl(IA@Ri0*6%21

N %L*661:;DNFeiO+5t$IW56:;D+ recovery_target_timeline’Ng&YOlates
t°(/0)I156:;:DLOOAO+5$ERS 1

6\lyfviiedeyfel:; D§&Q—-3/4av11/zf/4(;eﬂémax_wal_sendersOhot_§tandby
IVW%3&'(5$+0i€1E'LE6@3a5661:;DU+ primary_conninfo zyf6l:;
D1

*Opvt

PostgreSQLSV/0#&%+1"_5:;D;8I[}0YN Fa+m;XO'YaNViR6I:;
DIGi(u./A}L./+A} 0";6/£O0+VvHIYEAL

*%vloﬂqi%Hm;+ﬁaunRON%uR~%LIExL*%Gi:;D16é3w_%|m;F
BAF1+0/I¢TyAIKUB$ABAAUG QNYAN+G 2-safe

v11QV synchronous_commit'Ngau remote_write Ol|# group-1-safe ¢cgroup-safe 0 1-
safeél

K:6*%V10I%H«m;+b|FaL%AfgIAR[R%H°0UKuFgK5:;DO6I:
:D*RYZN«-~Ra)*+ «!p>U1./INA}+$%XOM#5:;D061:;DK*%
Oc¢R!818XYF1{CyA+itMItaCagaaa>67gvL:;D+paoaalfg®
OFCw]»2(uaYiA}+[£l #*O"Y16 " CQw2:6m;+@%Oc¢1sufgO¢
#K5::D061:;DUc+{O0¢1

COm;0m;OmYE6fg6l:;D+Ov1Tm;Fa\YE6fg6l:;D+®%ICai«
FgOE6fglaO¢AT+9Uc./6-I°+ideYifgs6+Fac}ifiav-cFa
9U66Fafglii"loFel

961X Y#UAVI6IE#- VIEUE1&' XY#hCOOUAIE - WALVIS+

EI&CE c*UDV+A@c}16Ud+uao-,vigaUCl'ii pg_receivewal 0" pg_r
ecvlogical’'U¢+2 & 1YN%OGU:vigao-1a 1*%viI+UU: ¢ @U¥at+hi

1

'm%3a
%USVLY ZN%&l%a*%viCCE6%HAC+%Aa%drsynchronous_standby namesfiN

2&0%H-C31 synchronous_commit’+i&A'CB on I, (6#/031A8YE6R716M
+%3aL(Ub%|FaRfg°0¢}HYqi6l:;;DYZLFaOx«-RI¢TadU1 synchr
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onous_commit' XY™ He]»@aIny&XYK%AhEU%AOXY (i2-]»1./0%AIE ™
4]9¢%&IBMXYK%ibm; *tti¢Mail

K%HFaOxYZK5:;D*N«~Ra)6IWAL Ox¥-N*UR6I:;D1b|%30+ WAL
IN«=Ra)6161:;Di*uOvc}E-K61:;D* wal_receiver_status_interval'N

@ad"1” “synchronous_commit' Ngaud remote_apply IVFaOxNapO6I1:;Di*u
O%c}I6iéum;7EXP1” y/5:;D+ synchronous_standby names gd¢ Uu6l:
:DU0%H*%6I1ILiy/{8ubl:;D0d6*%61+0¥¢H{O-cOophKig®
OFgOXN[R+m;166~.DNaa>z-8661:;DYu#*%611 «i*%vi+%a
56K5t$*1af+61:; DIIAYAY234R5t$15t$2\|yfvi+5661:;D%0

fivzl

L synchronous_commit @&i remote_write'L(Ub|FaRfg6l:;DYZ3[FaOxVL
&«GRA§ fK+@Uga+°01,V-fg./RNIGR6I:;D*+a)16igaF 1w

E on6E%O+ItMq;rK%|@Ugal8mEUGT:;DXOA}./ITa&Y#%|Ivory
SQL!81YAIKpuU&#%ija]+aalni&XY&aam;+®¥40¢1CaV5:;Do6l
::DR!§VW5:;D+./0*ON%&+tu51./A}di*ee 1

c‘synchronous_commit‘@éu‘remote_apply‘L(Ub%|FraRl'fglARV;+*%6T:;D
JKj&UYZepwum;ldMCi\um;2»¢EXP1K|E+tu5lduSan_%uM
+1620QRGwa’"l

A _:6%|y1?zI]»LO6fg1YAIK\]&%VIOIKAae OO+ WAL
OxN%yRV;%2¥%4+61:;DU;l;;DLYie°?z1

xH*%61

*96vHI%HIE{xH*%6:;DIm;LifglARfa*%61:;DR°0[RW&
+./001m;TifgdOv+*%6I1+. "synchronous_standby_names’'z-16H~.'z
-%H61:;Dii+N:f¢ FIRST & ANYe+RU{4RG+61U¢2*%611
F FIRST z-%j'(ua+*%VvVWém;Fafgl AR&I+WALOXNVIR'(U&y
¢U+i66.” +*%61*161KBUUGEZH+6INi1ZC+payIVWLN  0i*%
61166KOHBUUUAEE+61:;DUUXO+*%611"_beV;+*%61 (bc
nl2%%1&L¢EN5%HsCpay+61ird1l

'(MA+x*%61+ synchronous_standby names GAur

synchronous_standby names = 'FIRST 2 (s1, s2, s3)'

KOHATUIN_aFH6I:;D’s1°6 $26°53°0°s4 KATIVH6I:;D's1°0's2'LN¢,
UG*9661INU&UGEKGI:;Dii+RU+;  1's3 #%HGK+*%611V's1I's2°U
+bc%H}~1 &CRQ4U1 s4’ [#%H&%6IN1&+AXYKRUUL

FANY Z-%;'(&-.+*%VvVWém;FafglAR&I+WALOXEANVIRRU
Ufi606.” +*9%661*0161

*synchronous_standby names™+'(&-. +x*%61+ATr

synchronous_standby names ='ANY 2 (s1, s2, s3)'
KGHATUIN_aFL6l:;D's1'6 ) $26°s3"YN's4"hKATIm;FoLifg{SEA5U
bivL6l:;D+0v1 s4 #%L&%61INU&+AXYKuRuU1l

61:;D+*%Oc¢XY\|'pg_stat_replication’éé¢@1
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*06vtA8608U&/0p&6l:;D{qiv:]0se=Ur UU1fgVYilgae7l,
#m;jilOqIAR%YN°018©_#YU+\[*%viL (®%0¢CQYNZC+,]
WQIIL/0¥]+MO1

IvorySQLDNY4|2*EAAVYz-1i66+¢MYA1EX Y 18Hgaz-IY A& O-(12
-+]»1%%z-1CE'XYUEHmM; z-1

AN%HY4]+61+AYXO#OMr10% +a7#a6+°»ftIQ 90%
+a7#Yjo6+./1e\&UAN;NEZ-I-HeAN»c+1Ag)el

AAKZ)YACK5:;D*ez-+*%V, @IBUXY (R Amb+a7F1*%6vIVW
YiJDee+6i1%]yA s @#\CMO¥4]U2*%vi+%in60p]+U)1

E34u0uA+SUTE WAL ./+6seWC1

CX]Mé&/

V‘synchronous_commit‘Nzéu‘on‘c’)‘remote_appl}/‘lE‘reonte_write‘(A)I
“synchronous_standby_names’z-6ze+m;Fg6fgd0%+*%61+. ofi+1"_b%*%
61;816¢m;FgX0OUfeY1

CX]+sf1:><#°qaﬁ6c')._+*%6T16XYAA\]‘synchronous_stand by names’z-x
HGKG6I:;D{pE1

K'(ua+*%VIUIGEKURW; +61:;DLN]U*%6116>+61:;DLKV;
*9661:;D}~02Q4U1

K'(é-.+*%Vv UIRaGEKURUU+61;DRLN]U*%61+y¢, 1e\dU+
%H}~18661YLOOYaby ¢ *%61+AA1

V%L61:;D@%|5QR5:;DOI&LO(%;Vsah**%+O¢16NAAN KN a!
1%U61:;D05:;DUc+IT@%]|7Y"160C{RwpO+'S!"O¢1K6I:;DN
+dU6+{&a%cOcUXOR#kNa!1_61:;:DN?zI[kNhgLNCQICQ™ 6
1::DN?z+0cai0-1CaVel:;DRpS! Oc6l&O0Y 1%L *%6115;0
¢XY\]'pg_stat_replication'eét@1

N KFghKfg°005:;Da8IWshKfg+m;LK5./0¥vONOOUEFa1Ys
agf°0fa6l:;;DYZ[RWK5:;D!§Ona'éda+ WAL

1}6m; XOYiK6l:;D*élinYFale\&UuK5:;D*éiuYFg16uF 1+
qi#rK WAL

JYZNfa6l:;D2° [RU;1%]LY{[R%HmM;YNFg+¢!°01

~_pKUfqifi66.” +*%61IWH¥:u&a synchronous_standby_names'Uz-+m;Fg
YufgdO¥a+*%61+. ¢clE_]eIVWKS5:;D*a6%ahE1

A 5::D05+61:;D#YCHIEYV" 6 /ERWOS6 a6l:;DU+sfiy ¢ E*
1

n_Km;fgOEE6ad%L61:;DI°qdee pg_start_backup() 0 pg_stop_backup()
NATK%H synchronous_commit”™ = “off +iilUIE|W®&:6LUfg6l:;;DGE1

K61$*1401i

VK%HGI$#\|201i0lavi Y*+trWAL TiK5:;D

061$UcoullE6I$a8A+ WAL 1i1V6I$Aads + WAL

Ti0IL archive_mode @&l alwaysl6I$LK[RbH WAL ¢OO]lideel
Yag#Ali¥v#\|Svi¥v1gulixXYco oal #

“archive_command TiGH6NIi+hE#E YZaKIYNEa+hE#Eaii*+U-1666
“archive_command Ua{x0alnu&iiv+

Y6py)aY*U-+YahEl#" &u*+hENIiv|O

Y%EOYNIVWA vH:;DYH*Oli*%HNEIRadoR1i
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#B--e0z d¢&VWZAwd( GHIZEC+vsiXONUUUEYL}
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U)VW{¥ 0YN+";6 ERE+PUGANOEDK%AIAN IP "seA/EL
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61:;D+éeVo#al+Ini&DNbHgaaée+?z0¢{¥ TDN16"XYU1%;?
", 0/E$+GHIYIKEE6&O& "0-UU150& «%60aaA&{LE6mMt1
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M BEGIN END ABORTSTART TRANSACTION

M SAVEPOINTRELEASEROLLBACK TO SAVEPOINT
M "EXCEPTION'YI86U Tm;
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K K K K

K K K K

K(gg23+m;LYiNA%%Hm; ID
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/ONi!+ LOCK'In(:&:6"ACCESS EXCLUSIVE MODE"1

é!ga-COOc+m;addeer
M BEGIN READ WRJSEART TRANSACTION READ WRITE
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¥)U+%ca+lJAé#Yal"+1nyac$ta~.Imax_standby archive delayomax_stan
dby_streaming_delayl&u-.wK WAL ¥:]U+s3DN1J1V¥]bcO[R+ WAL
Ja[wWdAU?1Ig&301DCELNAC1g¢vH~ #0w24%HTi©? WAL
1ce{8%H'ITi+w3¥VIEOKNO%HYZ 6{U+61:;:Ded0AASVIC?
WAL./+vijtuz-Y*+1J31

K%L 61:;D*656#uwuX]MQéaKIs¥cll~.gaEEZNIBM:;DYi (6
T¢£(U+1065:;DjUL#1N_ubl:;D#UwxTAOCAT+E£I|%HZC
CEU"+133{¥1 #00%HAOCAT+EEIIw WAL
Ox+¥4]1&XO(06]:;D*+86iiUf@R5:;D*sU+a71

%U max_standby_archive_delay'I'max_standby_streaming_delay z-+IJIN3QIIDCELN
ac16A&{(1%HacO0I1taKap%H DROP

DATABASE +tu5eHIDiiRLNUILCCIN D*aeK%HNCdm; I'a+j*lu'|'D

iiiNUIG; TUXOK&{Na7e1

Nag+EEXOi¢eNaHGVA#K23%HO+m;661nG¢ECTI( WAL
OXNop+mRI*_%HNaG+CENA|XTI&EXO¥ YNeY1

0613~ .#4 WAL
IN61:;D[R6SR+Oc¢1nyIRi6I:;D*bc%HEE+U"g4AYiIBAII~.
IVWA _61::DYZ (fgU;+¢£eYQ 6IEnUAa+{0i6QUfa*5::DI
U"gXO0i{a1

K6I¢£0 WAL

o2Uc*aeliD+séb n#OAH]601hé IPostgreSQLDNKY.am;E6@RCTImO
28 U¥T]BIBMXYqiy/ MVCC
&|+h°+./XPM1YAIGHE|CONY4] (X TK5t$*+m; 1nyaX O5t$*+]
BiAEG2%H61::Dm;'XP+TIm1

66



aZE+]»¥V«TIm]60TIMUORXOUBICEID 1eaK%HY:aN{OIN<ST
+I*AT%|AU'VACUUM FREEZE "XO(UiD1

[»%V]SI5::D*Nhéoai{O+uLy! (u6l:;D*aOcAT+EENGIK
6M+tusI'max_standby_archive_delay'I'max_stand by streaming_delay +a"1gdXYNe
U’statement_timeout gal

n *EBICEAC+. YXYRI'#aCT+X010%j ¢ @#oa~.

hot_standby feedbackl&qd VACUUM®
A6sUNO+4aVWny]6IDYideel” ESMLIEYLV
«iBL\5:;D*+NO4a]8NIJIBXOi(UY ¥ag *ae

+0¢, A1YAI6+tuYIEKS:; D*A%AT6EICEO{UI
VWEY20-02LxTASR6[::D+¥01" 61:;:D®° %:%0

I21IEXO!6L60&{0aUfF1 hot_standby_feedback

A@+0qlA” oCQ 'max_standby archive delay’16M KI2Y42¥%4+q¢¢£CYiy!I'N
WAL TIhEU+IDA¢1EMu o

CQ 'max_standby_streaming_delay {AZa0%:3%60Rp+S WAL @ (U+y'acl

C%H¢ @#CQ5:;D*+vacuum_defer_cleanup_agelSMNOTYiCKEWHY 'N]a1d
LDNK®6I:;D*+¢£OKN2G;a{xOcx TIVWYE6884%H{C+ max_standby _str
eaming_delay 1,#18;:f{tgibcz-+xTO¢alInt vacuum_defer_cleanup_age’
#]5:;;D*NxT+m;.{Q +1

¢£2c+.” 0 nXY\]6l:;D*+ pg_stat_database_conflicts’gaéé¢@1 pg_stat_dat
abase’gaeéni7valil

V WAL ap (IDQE6E deadlock_timeout {a0¢OI»XYtH#EAWpP>C}L ~.
log_recovery_conflict_waitstt1

aé>no

A “hot_standby K postgresql.conf UNgdl on ' VW&aK%Hstandby.signalhEl:;;DLATK
(1a!1,#1XOE6%60¢{PN(1%234In0K:; D&Y a~+¥v{U¢EF1%H%U

+0c¢U; 1&LY %241 KyqclyHY2Y4+»YaLN%HOOG}é\16°0:;DYZ

XYa¥al6HA" 434]yHY23416HK:;Dp>U¢édoc)r

LOG: entering standby mode

... then some time later ...

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

K5::D*1%U+d%Hd¢O1%0M[}CNOX5{1V©2K2-O¢cVKS5:; D* wal
7que|‘1/4aNgéu‘repIic§‘IE‘IogicaI‘.frqgééae+ WAL
OUf8](11K*OaKd63EOQIRP%H%UOC NI

¥ 9%H«m;adA 64 HTm;

¥ aa0¢-éa+«m;

A EhKAT'(hE+p>%ucO'TOCIEXOEGfR5%H WAL
hERpI&X005:;D*+ archive_timeout gd%Mal

BAEH~.X°-](8am;ID6j0 Tm;+aulUa301]:;D*+@alR(If(
5:;D*+galY° qK¥vAaUYiélguUA1AN_5./0hKxT Im;IQI
./0vza?2guUa{aa m;|1]./0LUFOO¥VIAR%A{n12-@+~.
#r
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max_connections
max_prepared_transactions
max_locks_per_transaction

max_wal_senders

K K K K K

max_worker_processes

°qQBY#yz+Xe:FAN./0*+86~.+3f(13(5./0*+31nyI~ |
CQ0863 Yaua{el]:;D*+pal26a{n5:;D*+a&10AIN 640663
|%44{e5:;D*+gél26a{al]:;:D*+8&1:006IV%HI]./ONFeOI
&iYU60I]./0RE~.ga+0'1nyls¥Kial]:; D*qidds&i*I6M
KVo/";0/£qeCYiGEyz1

WAL 44a500*66~.+791"_(10a%H
WALIUK5UOV;3(1]./0*+31&LOX%HAKVUG¥VIAN:

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

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

yOI'%u{nl0gaVvaO89pAYOO¥VI~_T0Y#(IIY,-+~{aL¢eld
2zQY}01nudMOO2$V4ai. 1

aa>Umax_standby_archive_delayomax_standby_streaming_delay¢ 1 V+@a{r61s¥+¢ 1

30(1;+pay1AM_:;;D56+b;#UGCX]:;; DIWHEL|611Joal¢E#
"Gla&#Y%H-eX¥+p&eln 61:;D+h;#U0%H](O1li¢E+/EC:DI
WHL3s%1J2ga0{x10¢E -1 cuiU"fgeXOR#XY¥:2+1

K5:;D*«G+m;Oc¢ "hint bits" #YN WAL
Ox+Iny6l:;D*+./LXOaO«GuFu18Mle\fia]»R#CO+161:;DY
LxTa)«@U\,..Am~ V¥a*aen71]»LY«G3+B UOhEVWaO=Y relcache
[JhEIBMK(1alU./0%aéH  A# hCO+1'6«i\]dblinkay«RU4./0

YN36\] PL A.U(./0UC+@UYLX]le\um;#m "CO+1

K¥valqcl5Rcé+addse# Y NY2+r

¥ J-AacDDLeé: eg., CREATE INDEX
¥ 2ofal: GRANREVOKE
¥ DN&se: ANALYZEACUUBLUSTEREINDEX

©_#IEUf+dCaK(6l:;D*+AC +YNau|}1"_E660aadzel&iYuK
5::D*NxTIVWs6W6a7LN%2R61:;D1

“pg_cancel_backend()'0'pg_terminate_backend()'LK]»6¥4*UUIQVY#xT¥v+ Startup
¥41 pg_stat_activity Yiu Startup

¥aéUi%H@INYic¥vm;éluA910 #K¥vqc pg_prepared_xacts a#0C1M
E¥¢,O00YO0°-+1Tm;I¢@5:;D*+ pg_prepared_xacts VW*Gaae{OOW3+m;
IEK¥v©96{00&U1

0Ké%MI pg_locks’®\tAARhEZd “pg_locks +\\GrN Startup
\1{Z231(204EA+=X5Zi(»hE£Z»£ AccessExclusiveLocks
¥aY:6j{L./0{rlVWny?( Startup

¥406 AccessExclusiveLocks UC+jYéuK pg_locks UI&U{Nc-aK1
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Nagios+&Echeck_pgsqlLXYUUING&6¢+E[}#aK+1check _postgresJtam~LO
U Ulliii}f)NJ K+3XOIiGY*I EX'K+©_1A"I*%1]§O(;LYiNDN INUK6
I:;:D*Yi*&e]alK5:;D*AT+]aYic&u+a7*ui6l:;;D1

WAL hEttaseK¥vgcLYiUUIN pg_start_backup’6'pg_switch_wal'f1
X9¢6-+ayXYUUIii'pg_stat_statements’1

Y£jK¥vacUUN&liNjaG1«iY£j4{RYIN WAL
OxInyK5:;DI61:;D*%HY£jYXOid WAL

02*zeiD17Y XOiK5:;D*?E%HY £)VWK6I:;D*23%H U0+ YEj1YE
jCO&UNAE+WH:;Dii?1

'(&*D+v'gag”SlonydLondistedBucardoéLymYiATK6I:; D*2QC6a7Y
N*UR6N%]+61;;DI&ILKE: D*ATE(¥IWAL
a2Y#(&*D+InyEYO]61:;:D¥rbcE6EC./0«BUITIe*D\+g4

1

O+ OID YONA%I2Q}5UUIDeeYDY20UUIC6&AYTiI(0./0«O+O¢1

V;IKCOm;qcYPN-=+duduinyK}6tuUEa+amLYih°AT16H"1XOi
KZ6+*TUNpN18[#%H SQL 0/iDyz #%H&ayz1

CaKuCcuCO' DROP

TABLESPACE 60YN1}661:;D]»XOhKAAGU+temp_tablespaces’~\JuiCe
1~ KuuCcUauOhEIfRaA9¢£LNac{qitOhENAESIBMUUCCXYNAD

VW WAL a2XYO01

K5:;D*AT‘DROPADATABASE‘I‘A'LTER DATABASE E ) SET TABLESPACE L6ae%H WAL
@I1&L(uAaY2¥%4R61:;D*WH./0+]»NEY12Y2%16H9Uite*selYa m
ax_standby_streaming._dela}y‘ﬂaé#éH1<i'|:‘ALTER DATABASE E

RENAMEYil2]»I6K3 AtuUYiaFulrQ”_&ll}i'(./0fi+:fIK}6

tuvi(ua ™ XK1

KoAg-¥vealUIN En)adxOt+AZ£*G DROP USER'I'DROP
ROLE'1Qu]»YaY2%s-1)2YY234]» Y i*eebemt -
60qI%%1,#]»Y 0r0Y:318; TGN |(¥vInyK5:;D*+%| DROP
USERYi\6I:;D*+]»I21

K¥vacau[®D#A9+1fia0a6©d6qro°+\JfLK6I1:;D*Nhé+Ox1Nz
2+9ULYiov&UKS5:;D*+~_Inya2%Ha-LYi(Upg_stat_user_tables+ Inserts
R*+~C1K¥v+23 stats hEiIN<6Iny{8§5:;D061:;D+ stats
LY*\BNOU#%2MQY#2» 1

K¥vac§9]aY#A9+1&LK¥v3,hégol

0¢O¥a06L «~¥aK¥vac#AIOC+16¢O¥ALxTr890¢05:;D*+6¢0
U°8I6L«~¥al xThé+y]aA91l
OXYAdK61::D*+FuU}+{O1K¥vgel CHECKPOINT 8aeiN¥%212Q&
ixT%Hz80QY#%HO+6¢01

(-~

K5:;D*IXY\]~.waI_IeveI(‘)vacuum_defer_cleanyp_agelKS:;D*ﬂémax_standby_ar
chive_delayomax_standby_streaming_delayYidse~_1

K5:;D*IXY\]~.hot_standbyomax_standby_archive_delayomax_standby_streaming_delay
1C6:;DglK6lajvacuum_defer_cleanup_ageC¥%a~_I*QV6I:;D7Y5:;DO
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K¥v Al im;la+ AccessExclusiveLocks L66v_+héju@1” EUW/ATS
V*+A&606°AccessExclusiveLocks™+Tm; IEEU/AT%HEG{X AccessExclusiveLo
cks +3¢m;l6udeEn" max_locks_per_transaction’ ¢, 1%H{3+3I"N#5:;D*u
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lvorySQLCY

23z|

na
IvorySQL23:}iiY55jr

yum723
docker23
rpm23
7823
deb23

K K K K K

m’ LfUkabj:!+236ATNb6A&1!6{y?ElvorySQLI:~U

*MI123;:8+d%H]»IV018root!"1236\[0b62Yu]»*xT183Yivorysql]

»UA1

yum723

+dl4,IvorySQL yum7%ahE/etc/yum.repos.d/ivorysgl.repo

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

[ivorysql4]

name=lvorySQL Server 4 $releasever - $basearch

y123 1

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

enabled=1
gpgcheck=0

ga5G6I123lvorySQL4

$ sudo dnf install -y ivorysql4 ivorysql4-server ivorysgl4-contrib ivorysgl4-test

¥ ¢@230_
dnf search ivorysq|

¢@O_jk5r

é
1
2

w

in
ivorysql4.x86_64
ivorysgl4-contrib.x86_64

Ivorysql4-devel.x86_64
Ivorysql4-docs.x86_64
ivorysql4-libs.x86_64

aa

IvorySQL®»Y44"00hE
PlvorySQL*9+Y;<+748
OU¥hE
IvorySQL2*[hEOO
IvorySQL+AChi
fialvorySQLO»Y4AE+@0
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6 Ivorysql4-llvmijit.x86_64 2lvorySQL+e043Ii
7 Ivorysql4-plperl.x86_64 J(lvorySQL+A&AaPerl
8 Ivorysql4-plpython3.x86_64 J(lvorySQL+A&AaPython3
9 Ivorysql4-pltcl.x86_64 J(ivorySQL+A&aAaTcl
10 ivorysgl4-server.x86_64 +dOATIvorySQL:;DARE+
4
11 Ivorysql4-test.x86_64 PlvorySQL*9+GHeE
12 ivorysql-release.noarch BC'IDE¢ [a"»A+Yum
7%aRPMi
docker23

¥ 4Docker Hub*?2lvorySQLBC

$ docker pull ivorysgl/ivorysql:4.0-ubi8

¥ ATlvorySQL

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

-e~.jk
~.f HEW aa
IVORYSQL_USER E Q]»1/0 ivorysql
IVORYSQL_PASSWORD # 10]»18
IVORYSQL_DB E J0A+1/0 ivorysql
POSTGRES_HOST_AUTH_METH@& uas$ IEL~ 3r
D md>5
POSTGRES_INITDB_ARGS E Ginitdb#PQAC~.I~ 3
r'--data-checksums”
PGDATA E L./Ax-.R86-AhEc
5¢CANTAXxel/0
Ivar/lib/ivorysgl/data
POSTGRES_INITDB_WALDIR E -.IlvorySQL
transactionhEc-AI/OK.
IAX¢PGDATAEé+TAxU1

1. Y&'LPOSTGRES_HOST_AUTH_METHOD~ #«trustiBMLAIVORYSQL_
PASSWORDg&}~1

! 2. » POSTGRES_HOST_AUTH_METHOD-~.galuscram-sha-

2561*OELPOSTGRES_INITDB_ARGSgauN auth-host=scram-sha-
25616i\./0h°¥Tw311

rpm23

¥ 230
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$ sudo dnf install -y 1z4 libicu libxslt python3

¥ ?2qrpmi

$ sudo wget
https://github.com/lvorySQL/IvorySQL/releases/download/IlvorySQL_4.0/ivorysql4-4.0-

1.rhel8.x86_64.rpm
$ sudo wget
https://github.com/lvorySQL/IvorySQL/releases/download/IlvorySQL_4.0/ivorysql4-contrib-

4.0-1.rhel8.x86_64.rpm
$ sudo wget
https://github.com/IlvorySQL/IvorySQL/releases/download/lvorySQL_4.0/ivorysql4-devel-

4.0-1.rhel8.x86_64.rpm
$ sudo wget
https://github.com/lvorySQL/IvorySQL/releases/download/lvorySQL_4.0/ivorysql4-docs-

4.0-1.rhel8.x86_64.rpm
$ sudo wget
https://github.com/IlvorySQL/IvorySQL/releases/download/IlvorySQL_4.0/ivorysql4-libs-

4.0-1.rhel8.x86_64.rpm

$ sudo wget
https://github.com/lvorySQL/IvorySQL/releases/download/lvorySQL_4.0/ivorysql4-llvmjit-
4.0-1.rhel8.x86_64.rpm

$ sudo wget
https://github.com/lvorySQL/IvorySQL/releases/download/lvorySQL_4.0/ivorysql4-plperl-

4.0-1.rhel8.x86_64.rpm
$ sudo wget
https://github.com/lvorySQL/IvorySQL/releases/download/IlvorySQL_4.0/ivorysql4-

plpython3-4.0-1.rhel8.x86_64.rpm
$ sudo wget
https://github.com/lvorySQL/IvorySQL/releases/download/lvorySQL_4.0/ivorysql4-pltcl-

4.0-1.rhel8.x86_64.rpm
$ sudo wget
https://github.com/lvorySQL/IvorySQL/releases/download/IlvorySQL_4.0/ivorysql4-server-

4.0-1.rhel8.x86_64.rpm

$ sudo wget
https://github.com/IvorySQL/IvorySQL/releases/download/lvorySQL_4.0/ivorysql4-test-
4.0-1.rhel8.x86_64.rpm

¥ 23rpmi

\]Y5aae23iarpmir

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

JOLN23K/usr/local/ivorysqgl-A51



7823

¥ 230

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

¥ ?3vorySQL748

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

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

¥ %a

KIvorySQLAX5IXTY58ae¥T%al:\|N prefixz-23Ax:

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

¥ 43
xTY5aae¥T43%
$ make
I 43¢d123U;X&xTmake checkimake all-check-worldGHee43+©_1
¥ 23
xTY582e231./0LN23K*a N prefixz-+-A5r

$ sudo make install

deb23

¥ 230

$ 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 libxml|2-dev
libxslt-dev libossp-uuid-dev libselinux-dev gettext

¥ ?3debi

$ sudo wget
https://github.com/IlvorySQL/IvorySQL/releases/download/lvorySQL_4.0/ivorysql-
4.0.x86_64.deb
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¥ 23debi
$ sudo dpkg -i ivorysql-4.0.x86_64.deb

JOLN23K/ustr/local/ivorysqgl-A51

89./0
~ yum723 O rpm23 06 7823 6 deb23 +]»IE6A989./01

¥ 0!

xTY5aae023]»0!lUA]»Uivorysqll23Axd/usr/locallivorysqlr
$ sudo chown -R ivorysqgl:ivorysqgl /usr/local/ivorysq|

¥ %A"HT

LY5%a«~]»+~/.bash_profilehEV\]sourcedseuhE\"#7 ae~r

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

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

$ source ~/.bash_profile
¥ /Ow3]

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

E EE-DE3VIi3462341D_aéE3 VNO20 Vinitdb --helpOOOx_

¥ 89./0;
$ pg_ctl -D /usr/locall/ivorysgl/ivorysgl-4/data -l ivory.log start
OU-D~.J{z-./0+./AXI" _ [V4-0::6:::%4"#7" |

I~ {z-p>Ax1{x~\]:fl:\]pg_ctl --helpdae?21

¢@°0./089YNr

%awPGDATAI[u~.XY<=1-
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$ ps -ef | grep postgres
ivorysql 130427 1 002:457? 00:00:00 /usr/local/ivorysgl/ivorysql-

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

ivorysqgl 130428 130427 0 02:45 7 00:00:00 postgres: checkpointer
ivorysqgl 130429 130427 0 02:45 7 00:00:00 postgres: background writer
ivorysqgl 130431 130427 0 02:45 7 00:00:00 postgres: walwriter

ivorysgl 130432 130427 0 02:45? 00:00:00 postgres: autovacuum launcher
ivorysqgl 130433 130427 0 02:45 7 00:00:00 postgres: logical replication

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

10%2%4

psql¥2%a./0r

$ psql -d <database>
psql (17.0)
Type "help" for help.

ivorysql=#

E EE-

dE3VIIi@fu3+z346U0_IvorySQLUY  Vivorysql3462bR aazZIvory
SQLAa& VaeV.aU3postgres3462aeAceéhivorysql346_RUaaZIvorySQ

Le&BV.éfijivorysql3462132303

E 4éE3'VNO20 Vpsgl --helpOOOx

| DockerATIvorySQLOIE6PQAC~.I~ rpsql -d ivorysql -U ivorysgl -h
. 127.0.0.1 -p 5434
b6lvorySQL

I \Ibc%i:fb6;:806./0:; VLY. /il

yum723+b6

xTY54zel|b6r

$ sudo dnf remove -y ivorysgl4 ivorysql4-server ivorysql4-contrib ivorysql4-test
$ sudo rpm -e ivorysgl-release-4.0-1.noarch

docker23+b6

xTY5az\lvorySQL-DO6ATIV<dIvorySQL-DOBCr
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$ docker stop ivorysql

$ docker rm ivorysq|
$ docker rmi ivorysgl/ivorysql:4.0-ubi8

rpm23+b6

xTY5aaeb6V]ahEcr

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

7823+b6
xTY5aaeb6./0V]ahEcr

$ sudo make uninstall

$ make clean
$ sudo rm -rf /usr/local/ivorysq|l

deb23+b6
xTY5aaeb6./0V]ahEcr

$ sudo dpkg -P ivorysgl4.0
$ sudo rm -rf /usr/local/ivorysq|

B3YS|E+%5%Ic&%Ie®guAlkalvorySQL./0®g+fd:f1
500
23Vv89./0
yum7y123./01:~ yi23 1
1673{x23:]l:~ 23zl 1

" 500./0E623V 89
2z0gh

®gU UO2E?z0gh60OhéA|1

$ sudo systemctl stop firewalld
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%ahE

aw45000100fdSvisUOEG2dataAx5+postgresql.confopg_hba.confvHhE¥T
%al

¥ postgresql.conf

LY5%3akQRpostgresgl.confhE3,r

listen_addresses = *'
max_connections = 100
wal_level = replica

max_wal_senders = 5
hot_standby = on

¥ pg_hba.conf

LY5%3akQRpg_hba.confhE3,r

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

I UAU+pg_hba+%al{Ludemo]{GHId;%&i(0./0I8}~1:y
. ["#PUtu¥T%a
28500./0:;

$ pg_ctl restart

1006
23./0
Yum7y123./01:~ y123 1
1673{x23:1:~ 23zl 1

" 100./0CE623I YE689
2z0gh

®gU UO2E?z0ghd0OheéA|1

$ sudo systemctl stop firewalld

fdSwvt

KIOO*xTY5a21+-d%H500+TllefdSvir

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

-has00Ip\
-pus00./0v4081/0015432\
-UG./0]»\
-DU6+d+100./0./Ax1

K K K K

86~.\]:fl:\]pg_basebackup --helpdae?21
%WA"HT

LY5%a«~~/.bash_profilehEr

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

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

sourceuhE\"#7 ae~r
$ source ~/.bash_profile
89100./0;;
$ pg_ctl -D /usr/locall/ivorysgl/ivorysgl-4/data start

®g+\]

¢t@®gO¢
K5U0*xTY58a XY @Rwalsenderr

$ 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...

QIUO|X@Rwalreceiverr

$ ps -ef | grep postgres

ivorysgl 6567 6139 0 21:54 ? 00:00:00 postgres: walreceiver streaming
0/7000060
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K50O*psqlv4¥4./0IVE@®gOcr

$ psql -d ivorysq|l
psql (17.0)
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_Isn | 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)

$3192.168.31.10201UO+iplasynclil./*%:0&%Svi1 === \|®g
®gUfa+«@U2K500xTIO@U|5TUORXYxT1500+./AASVI*%RI0
01500«@U+© Kbc%HIUORO-¢£R1
AMK5UO+d%HO+./0testiVK5UO¥T¢Er

$ psql -d ivorysq|l
psql (17.0)
Type "help" for help.

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 | ivorysql | UTF8 | libc | en_US.UTF-8 | en_US.UTF-8 |
I I
Etemplate0 | ivorysgl | UTF8 | libc | en_ US.UTF-8 | en_US.UTF-8 |
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| | =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=CTc/ivorysq|
Etest |ivorysql | UTF8 | libc | en_US.UTF-8 | en_US.UTF-8 |
I I
(4 rows)
KIOOGEr

$ psql -d ivorysql
psql (17.0)
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 |
| | =c/ivorysq|l +
E I I I | I |
| | ivorysql=CTcl/ivorysq|l
Etemplatel | ivorysql | UTF8 | libc | en_ US.UTF-8 | en_US.UTF-8 |
| | =c/ivorysq|l +
E I I I | I |
| | ivorysql=CTcl/ivorysq|l
Etest |ivorysql | UTF8 |libc | en_US.UTF-8 | en_US.UTF-8 |
I I
(4 rows)
2*Ezl
no

IvorySQLK27PostgreSQL./0+'*F1&2+5QNO1

IVorySQLUO(AA+Odd¢K27./000:x Uri80Y41»F103180+Ad#IUGE
IF1%H)aCMOG6X4aMOX&MBI ([ +O0:x1

IvorySQLF1+aaNOL\]»O-d¢CMO0Xaa+PostgreSQL./0®gl)a{¥+./0,
-M02aa18jTw4d6DBMSAZLERPostgreSQL+AAICEW./0aaZE1
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+na

K2 a+PostgreSQLa9s(+;F5IpE2Oracle+,-16UE6pEGparser60y:06a|PL/
PgSQLPEPL/ISQL+6+1pES&éNsr

PGIH Oracle M H

5432 1521
PG SQL
fRHTER

Oracle SQL PL/pgSQL PostGIS
FRATES

PL/iSQL IlvorySQL_ORA
PL/Python Postgres_fdw
PL/TCL Oracle fdw

PL/Perl pg_idx advisor
PL/R pg_logqueryid
PL/Java pg_stat_statements

PL/V8 pg_query_rewrite

IR 77 (X R 5 5
A& R 2

( Database cluster ) bs_proc

Users e

ESEmEm = ——
> ecis
R, ——

gau+79

5éaaw2PostgreSQLEagau+7TYNAL+CS$1
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pg_namespace

pg_package

, 0id  pkgname

v

pkgnamespace pkgspec

pg_proc l

pg_type | pg_variable v

/0dac@% +d0+@0 +due
+d%H./0

@@EOEIy./0:;D+@%HATC#H-+d%H./01%LAT-+lvorySQL:;DXYa

E+AOaa>X0YZUE+dwXY\]+./01" BMECXY<=56%%IVWER5%U01

6+d%HO+./0IKBUGHAT3i" mydb IEXY\]5>+azer
$ createdb mydb

A YOaebc®¥|Uliu%dYNIEXYEAMU+'a Al

N E@RCO5>0M+|}r
createdb: command not found

WHCH#IvorySQLY:a23¥1IE#ymY423II[E#E+shell °~AYsagah°1yH]\2-
AO]JudaeHHr

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

KE+AO*BH-AXOY%M10E+AOaA>TgIE@ @232(?2h°+UAl

CCY%;|®¥:XO#EMr

varnameaccess ....

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

file or directory
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E Is the server running locally and accepting connections on that socket?
618-u:;DY4a89I1EK createdb’q¢,4¥2%:&+0Oy¥:aKJj1*MIEA6¢ @232
(IEY£aa>1

CCY%H®Y:XO#IMr

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

K63FRWESA+axi1"_aad>YsaluE+dlvorySQL]»kélCi*eeddEilclvorySQ
L]»kéo@Uga]»ké#Y*+1e A E#aa>1~U @22°
22:+d]»ke+I@1EE67Y23IvorySQL+@Uga]»+ IcAé#

postgres €00+d@%H]»ké1"aXO#01E+IvorySQL]»A0E+@Uga]»fiY*\d
ituSIEEG\]-U ¢ @IE\] PGUSER"#7" z-E+IvorySQL]»fil

A EaH./0]»kél#¥sa+d./ORE6+!"IWHEI@R5>+|}r

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

V-iia]»RNNX+d0./017 _IvorySQLEUE+d./0IWHEE6EAOaa>01E
+d./0+!"1GE®jtuO:YEE+ADaa>1" E§A23wlvorySQLIWHEuYE
89./0:;D+]» lax@6~ AieY!"+01UU1http://www.postgresql.org/docs/17/t
utorial-createdb.html#ftn.id-1.4.3.4.10.4[[1\]]
E'XY]8&fix+d./01lvorySQLPNEK%HAO*+dbi.” +./01./0fTi#Y
x=2[VW((63Hxi&a1%H:a+Lf#+dOEV;]»A*f+./01NxU)cau./
0fitz<./0AIAYBMXY U<E+mi16+doM+./0ICE6T-r

$ createdb

n_EaNYNE+/OWIWHEXY<6&1ENN_E#./0'mydb +fia=¢+d=
eIWHECXY]5>+8ae<8&r

$ dropdb mydb

G2(604zeQal./0nY#2<+]»AInyECTi"k&e16HIULK A ciial
u./0u?+hER<3VWYXacInyL6UBUU;%-6 0]S1

{x?( createdb 0 dropdb +|}XYAAK createdbd dropdb UéR1
+d%HOu

EXYAAz-U+AxoRaR+AxXNEcE{+dun

CREATE TABLE weather (

E city varchar(80),
E temp_lo int, -- F6-
E temp_hi int, -- FU6-
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E prep real, - 7-
E date date
);
EXYK  psql y-664aeYNGSTIi1 psql XYdAudseARAGHOI1

EXYKSQL&2eUS \|CoceCnus6thiodTie16Cia-EXY]0*>Y*+2p:
-&eellEL&ae® pK%TULVH/-cO --
0Oe+-«01bcaK&6>ART +¥RINU=1SQL#2?1x000630« Y] +Aa
ICaK06i]0+8i6060qR&U+3«c*AYsadHLe1

varchar(80) z-w%HXYadsa80Hxi+hixi,+./cél
#%:;](40E0IqO.+¢él date
cé¥%uXY80ocY4Olgél date +Riix # date’ 16HLXOEZ:alE-1é=XY N
EgAs1e1

int #0A+é.cél

IvorySQLIio/+SQLcé"int™6 _ smallint 6 real 6 double precision 6 char(N o6 varchar( N6 date
0 timed timestamp'é€’interval  I'l66+A]JNO+¢éorN+£ccéllvorySQLUXY-1b

.7 +]»-../cé1nQcénVY#AIXIBWSQLO/601+2AC1

BUHATLgasto&uu?+ auar

CREATE TABLE cities (

E name varchar(80),
E location point
);

cé point’ C#%ijlvorySQL2a./cé+AT1
S6I6U'6FR” EYAEGIHUIIEE!YY*+ilad&IWHEXY]5>+82e<6
&r

DROP TABLE tablename;

«=./¢SQL«—e~ @6 ./D<
V%HUN+d61&Yi7bc./1K./0*uU]U; 11861 +#8-./1%|8-%T.
JLIENXYK%HAzeUa-xTI,YO&-Y&é+T1e\CUBU%ER+3IMi+dé
e+T1

6+d%HOTI\] INSER Bae1664860F 1U+ix08UR+1AN o
"~ U+oour

CREATE TABLE products (
product_no integer,

m [Tp

name text,

T [Th

price numeric

~—
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INSERT INTO products VALUES (1, 'Cheese’, 9.99);
[+34#?EGORKUUGE+§ RG+IVW]UEAY1A&I/+3#hxce ™ el,N
PN\Jo up!1
*>+Af+20#ENHUNUR+E 16AZOHYZIEAXYE! RGR1ANS>+v

0deRad*hWo a:e%M+~ r

INSERT INTO products (product_no, name, price) VALUES (1, 'Cheese’, 9.99);
INSERT INTO products (hame, price, product_no) VALUES (‘Cheese’, 9.99, 1);
Nx]»00k°RGR+ix#H¥vw1
N_Evia?EfaR+3IWHEXY<=8U+%01K3itusI56BLN#$1&(+2<3
1AM

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

@U;i#lvorySQL+%HAaa18&4\[iG+34x23#$RlaxaHiG+R3CHS$xaH
RISOR+L\]2<31
awqilylEAXYé!"662<3I](EH+RIE](@HTr

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

EXYK%HAaseUa-xTr

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

(2, 'Bread’, 1.99),
(3, 'Milk', 2.99);

m

T mp

AXY8-CE+©_¢cXOY2aTOo%TIXTer

INSERT INTO products (product_no, name, price)

E SELECT product_no, name, price FROM new_products
E WHERE release_date = 'today";

OF1w](U86a-+T+SQLCES @7 é+° NO1

Fu

K%|Ma-3"./Ol o\] COP¥el&Y" INSERBaeWHZzAI#C~1
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CE/~ Q@ CE+EDCE B|X VTCE
aD¢E

VHCE+© XY]®DGBUVO@OS¥TAD1ARM:

queryl UNION [ALL] query?2

queryl INTERSECT [ALL] query2
queryl EXCEPT [ALL] query?2

query1*d query2*R#XY\]Y*fia2M+¢£1®DBUAXY}eOyY4IAN:
queryl UNION query2 UNION query3
puxT+#r
(queryl UNION query2) UNION query3
UNION £akE*'query2 +© 5QR  queryl*+© *¢cYABUYOQidC#O6TPUNEO+§"

81yCI&L<6© Ufiaav+TICC DISTINCT L+WMIG-E\]w UNION ALL'1

INTERSECT QR8U*SENG* queryl 0 query2*+©_U+TI5-"kw INTERSECT
ALL'IE|fiaavTRNGE1

EXCEPT QR»EN*queryl +© U#YK query2+©_U+T¢caO~BiLVHCE+*S el*M
+16-"kw'EXCEPT ALL’IE|fianvTRN¢H1

UWUBVHEE+V680SIGVHEEN#OVAU -+0INCid- &QUREO*M. ™+
RIVW2%+Ra,-+./cé I @ 10.5 U Uaa+wm1

VTCE
VT¢£AcUU

VUIDUR(%H2-+CEIVTCEHSY+xT1=OluDL+d%HEEN/ LU/
ii%H *Gather*IE*Gather Merge*UO15>#%HjE+ATr

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

m mp

-> Parallel Seq Scan on pgbench_accounts (cost=0.00..216018.33 rows=1 width=97)

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

Kha+ti5I"Gather I*Gather

Merge*UORCa%HTU/I&#LNVTxT+0/+% A1~ “Gather'I*Gather
Merge*UOU(U/.+sicIWHEHEELVTXT1A &U(U/.+30UAIWHCatE
UK&U5+W% AiVTxT1K*>+ATUI¢ECIyw%HuInyd Gather UOm UC
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Ca%HUW/UO1nGut/U0# Gather U0+ TUOIAY&IVTXT1

\| EXPLAIN aee,

EO@Ré/D¢ 1+UUE.  1V¢EXTaeRp Gather UOOIPE]»ii+¥aLi:60

&/D¢ U+UUE. %Mx+ 6LUUE¥4 1&/DL o\][+6LUUE+. N"t(sx
max_parallel_workers_per_gatherH1bcOyO-aK+6LUUE¥a+4.”
max_worker_processe
max_parallel_workers"t1nyl%HVT¢EXONEE/U&+UUE{ATI¢EaXOym
Y\JUUE1sp+0/X020(X]+UUE+.” InydXOi(UY¥+ECEMO1N 6j

tuZé*eelWHC%V 0%5FC max_worker_processes 0 max_parallel_workers™+316M{
x+UUEXY*OAT\IET"'max_parallel_workers_per_gather'16M&/Di66a%6+UU

El

U%Hi-VTCEYN8I+6LUUE¥ARLIXTU/+VT A166UUE+A(EALXT
ud/IYA&'a%HAEC+b;r&1io?ha UUEGae+4a1VEHU/+VT ACO
aewd 4301a(EAELUEG%HAEC+QICEXT+UUELIAA{IVU/+VT Adee
3 +43014(ELES°){©* UUEGae+4aVWXT Gather'I'Gather

Merge UO*«0/00R66+bc¥%%0a1Ka6tusIa(EAU+XTVT A+UULJ
a1

VU/HVT  A+i«UO# Gather )

Merge QY# Gather Ol&uUUbHXTU/NT A+¥aibeea +4alVWa(ExT%iq
I§"+DV1UAI'Gather'iYbc:a+§ 4UUE©*4&I5IA&XOYZAK+B§"

1

cONRVTEEA

afjgai(U¢£Ee/DKbctuSRYaeYVTEEN/LUWEVTEEN/O-Nae YT
%Aa¥5Rea1

¥ ma,x\_pargllel_,workers_per_gatherl”l'Nﬂél]3("+316#%iz'tuI{Q(‘)Q+ [#A
J*UUE.” YOGA 'max_parallel_workers_per_gather'i%a+.” 1

yClga%-Y OATKE]»a|51nUKE]»a}516H./J0gaATKEH¥AUza
6LUUE¥AX]1

A 5>+h%OBEN lea2%Hi-CEAEXY 6 VT EEN/IE/DRY U802 VTE
£u/r

¥ ¢£6«bc./IEj-bc./0T1” %HEEKIIECTEUIi7W./ue@UIWHY

iGuCE£62VTU/1%iACH ) CREATE TABLE ES6°SELECT INTO YN'CREATE
MATERIALIZED VIEW 66-dOuV#$&+aseXY\VTU/1

¥ CEXOKxTAAUN}O1C6Kga0uXO*ee AIEC !TICYidaeVTu/1
Anr] DECLARE CURS®&+60LjUYNVTU/1¢%1%H FOR x IN query LOOP ..
END LOOP i+ PL/pgSQL
AN UYNVTUWINGVVTCEXTOIVT¢E£gAUTEIR"U+48xTA{

#2041
¥ \wbcNoOU PARALLEL UNSAFE +fi.+¢£13x.ga-.+7i.RNOOU PARALLEL )

SAFE | #]»-.+./0N0OU PARALLEL UNSAFE 1~p @ 15.4 U U+bal
¥ UCEATKC%HYZAK+VTCEU 1AMNA %HNVTCEO]+.8A*G%H

SQL

CEIWHUCELYNVTUW/18#V;pE+%H "1, #INY3EABGGH"In

U&I(UEHCE\S +¥al
e\2(%H?-+CEYZ6aeWV T CE/IK%GtUSX TONYIVTXTul/1”_*ee
0itulWHA(ELI§AXTul/K Gather' UOU5+ AIC¥C Gather' UOYaK%M1
*atuLKUA5>+b%6EO*eer

¥ nU6LUUE¥4+3a.YOOBA max_worker_processed(0YOERGLUUE¥a1
¥ T(GVTCEA+89+6LUUE. YOBA
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max_parallel_workers6%":QYOER6LUUE1

¥ oY OwW%HXTCHVWCIUBG44+. YU"1XTGIXP
4atfEe U+641nu
libpqg V;YsaF1:f{*udicHAYdjtuCXO*aeK Yl libpq
+o»YU1N BituZé*aelWK&XO*ese+iUgd
max_parallel_workers_per_gatherd"#%H{¥+5i1I6MXYAZ62e2O0ATO|u+EEN
/1

\vany

NGbHUUECXTeYU/+VT AIAYYXOJE 6ae%HOACEN/NV\]XHUUEA
T&1bHUUERi62eyGO© ®+%He°InQ¢EVYIEOACEATE{YCE i6aeY
h°+©_ 10AIN/A+VT A%-NCEUTDKU VU%H* Al/*le&TiNidG{l
BMb%HxTud/+¥aLYUav :16aeyGT+%HT®leqib%HAE6+yGTh¥
CN%HDU¥azeY1A816i8-utE+E9u*+OaTi#% i XVT+O4al

vTOa
V:IBRXVT+u04a1

¥ K%H *VT§ 04\ *Ul0yLKDU¥aUCN/AL%|iA*%6HYIEM20+y'#q
ig1

¥ K%H *VTUE7O&\  *UI%H¥AN, UA(E18H¥AXT2%HIEXH ++O8VWI
dG%HUEZUEBIy8oUy 180Uy IKDU¥AUC/AcOVTS OaU%ME
186ijI7OAYVT:I¥T 2+ +OFY#VT1L

¥ K%H *\/T°+0O4\ *|E *VTC}]°t+Oé\ *UIDU¥4+S4°+02 /1V;IVT+
Oé‘{,aB- o
2 4111b%H¥AL0a%H°+yVWOROEOU° +y+]+adal36¥AXY*
O0"4%HY*+°+tyEO04a1VTB-.0a8+0©_iYbHUUE¥aU+§8"EO1

800acecAN-B-.°++0&eX0iKe{livTOal
VT%e%s

hAK=VTO/UWMIEQUXON\[e" 6094534 EIVY5%4/4%R%HIEXHB6U
1959+ URXY#bcgé+Ne/Dil+-V T/ Ica&0-20KVTUUEUAT1y/
Yol UN'XY#96;VTU/1

¥ K%H *efi"sy *UIUNE#-VT+11a&INexTIN_UN#9%H+Oa"i{
C~INUCN4aYNK° +U¢é3+i"IN/ARXHDU¥41

¥ K%H *V%¥%\  *UION&E#%H-VTU/VWnYiNeoxT15XO0#Y|C~+12A#
KB TINXTOINGKb%HDU¥AUUU./0©_ /#av+1

¥ K%H 0%%%\ ¢%aOVTO;0eUIbHDU¥ARi€xTUNYIdOYa0+i*1" )
0%U{SIEUU/2 {416;:1C{i~1K%H VTO¥Y¥\  *UIUN#%H
1&cidgu0¥a0+UU/ARXHDU¥A1

vTU®
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COMMITTED &'i(ib%HAaee%HOYES 1A (=m:\Jw' SERIALIZABLE Y cyAIWH(
-YE+m;TiMJuYcyAl'al%eH-COX RIm;YO(-{§COmM;+yE1

«O

A xT'SET TRANSACTION'U;%sa’ START )
TRANSACTION'IE'BEGIN'I&*G%HAKVWYiabc~_1

XYAAK BEGIN'IE'START TRANSACTION Uz-16+ ~ transaction_modes ] SET
TRANSACTIOHK SET TRANSACTION SNAPSHOT Uu;, @YX]1

ii/0+m;a"XYAA%E~.

default_transaction_isolation 6http://www.postgresql.org/docs/17/runtime-config-client.html#GUC-
DEFAULT-TRANSACTION-READ-ONLY[default_transaction_read_only]o
default_transaction_deferrable {gal6¢cpu* SET SESSION

CHARACTERISTICS C#]'SET 286067 +f~£21618-XYAA%AhES ALTER DATABASE
f:l@d/031fp @20 1
V;m;+alXYco+AA%E~. transaction_isolation 6 transaction_read_only 60

transaction_deferrable{ﬂél691@&6,6U%H~.+U]OU3V4+‘$ET
TRANNSACTION‘(',@U*I K&cOXYeY:>I"au*+"11,#166~.YOK%AhEUg
AlIE4A9SQLYC+bc{7{gal

uA

6]%HYZaK+m;+*%yE23%HOm;fa64uEam;(GYE16LIEOYEN
iIANY

BEGIN TRANSACTION ISOLATION LEVEL REPEATABLE READ;
SELECT pg_export_snapshot();
Epg_export_snapshot

E00000003-0000001B-1
(2 row)

36K%HO23+m;+2[cuyE006i]K%H SET TRANSACTION SNAPSHOT ‘dgeUr

BEGIN TRANSACTION ISOLATION LEVEL REPEATABLE READ;
SET TRANSACTION SNAPSHOT '00000003-0000001B-1"

-M

SQLO/U-.wbddsel YA'DEFERRABLE 'm;a!0’SET TRANSACTION
SNAPSHOT i!6CI6vE#IlvorySQL&A1

SERIALIZABLEH|»EUYZi(_u'7_NIvorySQLEUY%HayZ READ
COMMITTIEHEXY ?2*4+:{al

KSQLO/UIXY]60aaeea%HI6+m;2MroInK+ j16HNno0}-1SQLa?!
VWny¥saKlvorySQL:;DUpE1

SQL0/66Y20+ transaction_modes Ucalél,#G(*+ nlvorySQLDN<=0é1
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START TRANSACTION N 23%Hm;y

3
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

aa

8H&ae23%HO+m;y1* z-wYcyAGO«alEXIJalO+m;Li)ads?
MICCxTw SET TRANSACTYaMI160  BEGISee%M1

66~ .2(6HA&+7.X~ SET TRANSACTIAN

-M

Ko/UIY4ai6*G START

TRANSACTION {23%Hm;yrbcSQLA&ze 6! '23%Hy1IvorySQL+TuXYNeUKbH
42eU606! *G%HY4aaPK START
TRANSACTION ¢IE'BEGIN €U6+ COMMIT VWnyAéN+U
089FgO10w:ald6?gé./0ga " XOiF189F@2M1

DEFERRARBtAnsaction_mode #%jlvorySQLAa&4a1

SQLO/66KY0+ transaction_modes Ucalél,# (*+ nlvorySQLDN<=0é1

Sql~ ¢@ 4" SQLAf
Gfor
SQLy- %H &z "RAY1%Haz %H Oeé

+RIYIV %HA&CO;0001y-S+3Y4"i0>%Haze+©91)ée6Oé#Df+
0)édee+Afa?1

%HOBXY#%H 21G  6%H 00 0%H Sé+00i 6%H
I[tgralglé_élE°/qH2'xi|'é1OéAéY(,zog(;UéluiéOTé{AYl,KUU.OV
YE60"Yc$%+ATH%HZ xipd-8608e1

ANS>#%HCAMeDf+SQLy-r

SELECT * FROM MY_TABLE;

UPDATE MY_TABLE SET A =5;
INSERT INTO MY_TABLE VALUES (3, 'hi there’);

0#%H UH&zeaY + RIb%T%Hazec ad Y#ii IK*%TUXYadA%Hazel
QWaeze'XYNUTA é1
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CCl «0 AXYGEKSQLY-U1&UY#O8I&I0C0E°%M1L
y/00&ee6@Ui6~.+O&Y*ISQL+AFY{%U1s;>+%008AE#AzAINYK )
*>+ATU60Aéij%HO§ELIE_CTOé%J—|OUPDATEOO%HOINSERTOéaa'l,#A"‘UPDAT
E'aaea#60%H SET O8GEK%H?2-UaIQ INSERT'|66%H VALUES {éYaselbH
dae+0°Afe|K @Vl A Ukal

00i0?1G

*AU+‘SELECT‘(’)‘UPDA'I:E‘I‘VALUES‘Oé# 271G
+ATIeSQLAAU)a2-i.+G10&8'MY_TABLE O'A’|# 006f

fixO121G0061)ai*+GfoN5id-0uUfKYsaAalz0+;F5nA%HOOGI

0?1G1%H?IG+ééRuXYK 5x C UéR1
SQLO006I0?IGITY %Hx=¢ a-zI"XY#S7i+x=0-¢Dx=el1%H5/-¢ _
€23160xiXY#x=05/-¢ _eb.x¢ 0-9el£4iég

$e1«iy/SQLO/+x=6-1£4ie#YDNGEKO6iU+Iny&U+\]XOili%4]
+XAEGM1SQLO/Yi-.i7 XIEY5/-2[IO,+?21GIny6iil+06iYil

&{X0+0/aalp1

gaU%Hobi+alYO8A ' NAMEDATALEN -

1xUIK&aeUXY «dAyai+006il #&UiN1I1/0tusI' NAMEDATALEN +3(64
Inyodi+al*"u63xU1”_dH"ayzIXYK src/include/pg_config_manual.h*Uu
o'NAMEDATALEN'é 1

21GOYN+EUE+0Bi#3U« Y] +1nyr

UPDATE MY_TABLE SET A =5;

XYfO «Yr

uPDaTE my_TabLE SeT a =5;

Y%HEP+VWHL 21G«Y3«lQfi+«Y Ul AN

UPDATE my_table SET a =5;

83'a@ujil+0o6ir 2"05i**N+EUE+00i 18# (+éc
i"B1%H2"006ia#%H00iQYi#%H?ix1ny "select XY](*x]%HAuOsele
ctO+RIENIQ%HYsa+éuE+ select’ |INVU%H21GI4QK M\ UIRA+":
+a0POO1K*AU\[2"00i+ATA5r

UPDATE "my_table" SET "a" = 5;
2"00iXYi7hexilow480+xic"_6i7%H(+él|«vHi+Ee16\E
XYid mYNDN+UIR+A+ANT7COI&é+7ix1, #al " T2a~1
+]06iMNENA3(«IQé+]+A+a#AnY (I« 1AMNO6I FOO'6 i
vorySQLEAYBH¢*Z2PH "Foo™ & "FOO" (ilibr5*2M9c<5*_%NIvorySQLE2®5d
n1ZUUefBgbUSQL|»5gh2SQL|»Ei5dn!ZU0defB b_5<2é4|»2"fo
0'd/*6™"FOO™ O5H "foo" 1N 1A«XAEGYi)a Ide 30| H>-+A+IE|
Uve:]&le

%i2'00i+7&DNi16.+]48006+Unicodexi16;7&6Y U& ¢3«li«Ua*
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%H&ée2316>pat+éuE+a+IVEUgYsabeColN U& "foo" ¢«i630a Ui
& °3a%06XY|,#K & @Uih6\|CoAZwdHyze1K+éUlUnicodexiXYYd
AHi1z-rA¥-3,*4U16¥148088IEA¥-0QE¥,*6U16¥1480881AM 006
i""data™ XY«Yr

U&"d\0061t\+000061"

5>+AT]!¢8Ax=«Gw AEGOslonOgsier

U&"\0441\043B\043E\043D"

A %, \|8606 XI{ArA¥-IXYKXi,6\] UESCAPE T&IAMT

U&"d!0061t!+000061" UESCAPE "'

K UESCARIBJE+8QY#0+éd«1
UwKoo6iUiio.xim ILd«v|eX1

4U16U0.1IRXYN){-.UTF- \ ) B o
1648%aY4803(U+FFFF+xil*a6Uil+aK\ES|Lf7EY16c4a2VYNA
Y:801Q#a-Y%HEE+48081

A, DABY#UTF- ) ] o
8I|"8U%H06."R00+Unicode480660bu+:;D48\"_YXOI|JKOO1

e

KivorySQLUaU;j ) )
ojceé rxi,60U,0.x18 "XYNz-é|céIoXY\E&N{o°>"auiYN{a
~"04160¢ 1LIK60OG0UGAL

xi,e

KSQLUI%HXxi,& #%H E+ég ' eio+hixi"BIANOThis is a
string” 10WK%HXi,Ui1%HE+&1XY «vHuY2+E+E|A*ODianne"s

horse" 1«i60%H0+é¢ "e Y *1

vHC CoN E&%HOT  AY+xi,& iNY%¥%K%AIVWLUG%H«K%Aa+xi,8 {

291 AN

SELECT 'foo'
'‘bar’;

f*(r

SELECT ‘foobar";

JHr
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SELECT 'foo' '‘bar’;

|Y#Df+Afcdjad©2+Tu#SQLz-+llvorySQLUfiwuo/el
Co00.+xi,6

IvorySQL"Y22006.0xi,& 16" #SQLO/+%HAA1%H0.xi,&” XYAAK2E+
&;>«%Hx="E ¢3lli«i}e{z-IANEOf00" gV%HG.xi,& UTOICKD

%H2+8U;« E'e1K%HO.xi,U  1%HA¥-xi¢ \ 8i23%HCB0+
"BIKOUA¥-060xi+aDuti%H?2" +xUs3¢h u 4.1 Undel
U4.1. A¥-0.1R

A¥-6.R Oo

\b 50

\f 0=

\n oT

\r O«

\t i

¥0* 00 * *000 * (0=0D7) -¥ixUs3

x*'h , \x “hh " (h* = 0D9, ADF) |-¥x 03

\UF XXX, WU XXXXxxxX (x* = 0D9, ADF) 16 |1 32-U|-¥ Unicode xi3

APK%HA¥-6>+bcd6XINVLEX>T- 1nyI611%HA¥-Xil:«VHA¥-
¢ \\ 81K%HO.xi,Uii%HE+&6WOA:fO" UCIXY«Y\"1

E6iiqiE+d+xU R :;DXi®@48UDf+XiaY IPA#K\|-¥11|-¥16
.O1%Ha]+r4:f#\JUnicoded.Ir4+Unicoded. Afir
U UR&\a6:;DLOCXIOOH#EXT1

(e
I+

N %a~.

standard_conforming_strings 0" off IWHIvorySQL2ééxi,& 06.xi,6 U+A¥-
6.ROALYAIKIvorySQLUuU~.+/030"on 113-CKo.xi,6 UBAAY-
6.16;Ta{,-0/l #X ORI (*+TUcA¥-6.a#IN6A&+34]1U

(% 7AIEXYgéu~.0 off | #s¥A/ERIDO+TU1" _EE6\|%HA¥-

6.{Ul%H2 XxilGuxi,&” «*%H E 1K standard_conforming_strings UClI
%a-~. escape_string_warningd

backslash_quoterO-wAc2gxi,&” U+A¥-148"+xiYOGEK%Hxi,& ™

Ul

Sa Unicode 0.+xi,&

IvorySQLNIC%jcé+xi,6.Afl&DN]480z-biUnicodexil%HUnicoded.x
i,6 23(U& g3«ll«il+x=Ul6aaée16>pa-2+elUcvsabcColA

~NU&'f00" ¢«iB0aewl@Ui’ & +XY 1K@Uiho\|Co{AZ6Hyze1K+eUIUn
icodexiXYAA«%H6a4U|-¥148048IE%H;>aQé+6U|-¥148046+A¥
-{z-1AMxi,Odata” X YN«

U&'d\0061t\+000061'
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5>+AT]!¢8x=«GwW A+EGOslonOgsier
U&'\0441\043B\043E\043D'

A 16%HY#A¥-+6 XIIXYKxi,UB\| UESCAPE Té{z-IAM
U&'d!0061t!1+000061' UESCAPE "

6. XIXY#G%H|-¥1U6QEO6E+&060+&1CoxiUC+bcE%oxil
6K%HXxi,Uii%HUulox>i-+0.xilc&«v|1

4016U6.1,X](z-UTF- ‘ -
1642@21YAY4803(U+FFFF+xil1a4a8*@I6Uil+XIM\ES#Y16+c4
a@2Y#AY:40+IQ#DVREHA8OU18

"_:;DABY#UTF- ) . -
81" 6606." RU%006+Unicode48OLo5pp+:DA48\>_YXOI[IIKOOL

yCIxi,& +Unicoded Af{K%a~. )
standard_conforming_strings 28006a~16#nUE|6;ATXOIXYOPSQLAE+»Y4IX
O(USQL«—=0¢%+2%z1" u~.gauoffllyAfLNé\VEiOOc)1

£4+]+xi, &

©?](z-xi,& +o/AfAER{:al #Vxi,Ui7Tw{xE+elA¥-O{tad
&INUb%HREBN(«16Kdti5DNXOM{¥+C£lIvorySQLFIWC%iN+UO£

4+]0+:{d«xi, & 1%HEA+]+xi,6 %HE4iéc $206%HX ¢, +CHI{
xxi+O0000CY%HE4IB6%HIY xi, U-+bixi RO%HE486236HEAS
#]+0*000%HE4i8AY 1ANB3av Y *+:1\|E4+]z-xi,ODianneOs

horseOr

$$Dianne's horse$$
$SomeTag$Dianne's horse$SomeTag$

«IKEA£]XT,UIEx&XYKYNG. +tu5\|1Imp*IK%HEA£]xi, UYE6
2XP¥TO.1xi, U-8#28x>1 «GLA¥-Y#2 +IVWEAIBNY#2 +16
~&U#U%200+%H R+% Al

XYAAKb%H}eyA*; 1Y*+00{}e£4+]xi,& ™ 1658N]KA«H.-.*1
Arr

$function$
BEGIN
E RETURN ($1 ~ $g$P\n\nW\]$g$);

END;
$function$

03I'B°$q$[\\nW\J$g$  J'GritnVZA#Y NM\ANW\]  2$7j3?AlvorySQLEAAO®A
X7_PH5BZwi5k/°DZitnVZlj- $function$’ I&CHWOKCuxi,AP«+&
U+xiQYy1

%HEA+]XI,+00¢" adli%HEN]0I+i*&|I6W&Y Oi7%HE4(é
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UC;lc‘)c‘)#3l’J<<]A+Jny‘$tag$String content$tag$ HY2¥aZ2PH
content$tag$ Yh°1

9%HA-%H?1GI00i+E£4+]x1,T1Co0UAY 21 E|£4]-4iXOINU
>00i+% Al

£4X]Y#SQLO/+% Al #Kd«vsxi,hx:>1&88#%;E,-0/+E+eAf
{:a+:f1V6uU+xi,8" U868 UO&2Aa]I6jtuééKAaf.-.UGE
17 E+eAfI*%HATU+bHA¥-LTiN«YFHA¥-16KOP 3xi,& Of
NbaRVHA¥-IVW¥,-Kf.xTqeaOOPU«xi,&” O7Y%H1

U8
U,&” @a{Cééxi,& K2+2U;cUcUC0eQWo%H B ¢3«ll«ileIAN'B’
1001"1U,6"UPN+xiCa'0'0'1'1

Ui%i¢, 110, XY]|-¥108fz-N%H; (X ¢3«ll«ile, AN X 1FF"
16;0effO(%H]FHU¥U4bH|-¥1U+U,6 71

vii'+U,8" XYYééxi,& ur+:[iTOO1£4+]YON]KU,8 Ul

Xe

KOO%EIIUXY¥2 X8 T

digits
digits.[digits][e[+-]digits]

[digits].digits[e[+-]digits]
digitse[+-]digits

ouU digits i i A
#%HIXH[¥.x¢OR9&1" \lwi.OIKG.O;>16>TiEAa%H.x1"_4
K%Hz.00¢ eeIKd61ia-E&%H.x1Kué UYO}-bcColddxil«ibe

(+QElZEVYPuUN oué +% Al&#%H¥:)Rué +@Uil

oo#Df.x& +ATr

42
85
4,
.001

5e2
1.925e-3

N %HYi70.00z.+.x& +3¥ Dgé integer'¢32
Uel&TaNc-ucé'integer 1E|*_&+3 D¢é bigint' ¢64

Uel&Nc-ucé bigint’ 1aE|&INaL¢é numeric 1i70.00/1z.+& a#1a
Nc-U¢é numeric'l

9%H.x& W3z +./céC#cé608f+%H2301K3 AtuUlé LNy/*5h
89NE'RsD +¢e1i160IEXYAAIE&{EY%H.x3NO0U%z-./cE1A
NEXYBME%H.x3NVLcé real’ ¢ float4 ér

REAL '1.23" -- string style
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1.23::REAL -- lvorySQL (historical) style

BOPU*CHYA5{608+%EiIeD8+2A1
d6cé+é

% bi cé+%Heé XY\]5RO&U+bi%;y-r

type 'string’
'string'::type
CAST ('string" AS type )

xi,6 +hmN%-~Rid type ) A
+Gé+y=00AAUL80_#z-GEé+%HE 1" _2ué +¢éYal.cANVENA
Yz 1%HUROIE!cEiIeXYNU=IKW tu5&IN§IELL
xi,&"XY\|eéSQLOéIE4+]d«1

AXY\]%HcoR. +Af{z-%HcEELr
typename ( 'string")

H#V-hacéfRXY]Kdj:fulfp @429U01

N @4290U68H ) ‘

6 CAST()'J*32V[O=IJAVIIlloImhZ Aaeéa’i_fno[OpA2
‘string'[Oi6AVIJIXYA#AI§Zéa_ type 'string"”
Ar+C%H"#&0f2.5¢éUUIZ-%H.88 +¢éX\]:: 'CAST()'1
CAST()[O-¢SQL_‘type )

'string” [OHZ|»ZGg"&SQLIIGu[OiVoGU34ea2bHIvorySQL}~0Vo»Ee
a df I +Af#lvorySQL+*+]fICCA.OJAf%0M1

Ui

%H@Uifi#sx” NAMEDATALEN -1¢/0063&+%Hxi R18U+xi{§5>+Rur
+-*/<>=~1@#%" &| ?

YAIK@Uifi*a%o"1r

¥ -8 [*YOK%H@Uifi+bc :GEING&UILNUG%G«0+231

¥ %Hxxi@UiRYOY + 0 -°©,16-uR+ E&i760xiU+%Hr
~1@H#N & ?
AN @-HGrA}~zvA-U2b *.

Y#166"DNIvorySQLOPSQL,-+¢£QYE6KOeUcaCil

V\]-SQLO/+@BUIROIEAGEB|COAY U6 +@UI{AZu. 1ANN_E- W%
HAU'@ ZQrvA-2A56b X*@Y IETi« X*
@Y {°qlvorySQLc&OUVHBUIRQY#%H1

type
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xi
Y%OY#.XX= +X|a%|Y*(Uu®U|+2 7.180xi+fUIfXYKAau¥AT4
°+":6R16%UCHIWKY2& 1+4KYNEO©BGOXi+A+1

¥ aPK%H£4iéc $ i
6>+ XNJ{UiK%H#.-.1%H TAéU+Ua~.1K86*5hUuE4iéx
YUU%HOOIIE%HEA+]xi,6 +% Al

¥ xiég () ) i
&)a&UAé+7.I{AaupVWENA1K}GtuUI+IENE6UI%H?-
SQL &ae+p-Af+% Al

¥ iéc [ eN]J{¢1%H.aU+4°1{x?(.a+[}p @8.15U01
0é¢c , eN]K}OAFOIU{A %HRU+4°1

¥ Aéc ; e©9%H SQL i
4a@1&YOGEK%H&aeUc+bcUAIBWK%HXxi,8  UIE%HN]+06iU1

¥ %8¢ éN}4.aU;10VO0¢h @ 8.15 U e1K}6 SQL +0:a0¢cAN}-!
SQLeUIeN|{ua7 i+;01
¥ %%¢ ¢

eN]K}6*5hU00%Hu+fiaKIEAD31V&N]U%HU®R. +~.01&'a%
i +7.leuU®Y60bcé|~.1

¥ 80c . eNJK.xé UIVWNJA a'6uoRfil
«0

%C«o#Y U U23VWITRTO, +%Hxi RIANT
-- This is a standard SQL comment
CCIMXY\] C dl«oyr

/* multiline comment

E* with nesting: /* nested block comment */
E*/

03u«023( / ) )
MOst+k/urz/ 166«0yX?ESQLO/Uz-+:}el,0CUY*18MBUXY «0
5%3¢XQi7«oy+481

K¥%9%6+AfAP:1«0iN4y~SUNESVWhHUNIEGCol

@Uipay

l:l ~ e ~ ~
4.26wIvorySQLUBUi+uajoeDM13  ABUIal*+uaVWix©D+18Ui+u
AJOODMN$«KOPDULN ¥ag YY*(uays|i- i+ 0P)axHAS+Up

:PQie1

|

U 4.2. @Uipayc4CRIe

@Uil4° ©DM aa

X U/BAAY

X IvorySQL-00+¢e606
[] X a4°¢1
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+- , 9%4Q06%44

AN

X z.
*[ % X R666a
+- X Qoa
chidgogUie X fiad6m YN]»-.+@U
i
BETWEBNLIKEILIKE SIMILAR 66i7é®DY>?géXi,
u%
<>=y >=<> EZ@Ui
IS ISNULINOTNULL IS TRUB IS FALSE IS
NULE'IS DISTINCT FROM'f
NOT ) . E-
AND X .,D?
OR X ,}pa
«iu@Uia e[V |(G*aUd@Uialri++]»- +@UILANN_EQ}
§-../c&-WIHOOBUII&L)adUd+OOBU i +uayl Y aE+@Ui6L
eH1
Vo%Ha!"-+@UIAN]K OPERATOR AfUOING>+ATr
SELECT 3 OPERATOR(pg_catalog.+) 4;
"OPERATOR ©INJ{uObid6@UIO?E C
4.2U/0+paY1YAGEK OPERATOR() U+#eHz-BUiIBR# +1
«i
Im9.5U;+PostgreSQL\[+@Uiuaye|=aY*12A# v 6 >=0

<> wW(NVUOAGUII'IS' GHvw()aZC+uay1VWK %604 NOT E'BETW
EEN payC+tusI'NOT

BETWEEN 0i?+©1+TUY%U10w{¥ ,-SQLO/VW&EA2

- MO+OTY%U0+04al1608|"ERwUr1K3  AtuSI667Yi(UTa
*+7TIIEXOi6aeOno such

operatorOO0I, XYAACQ+ie001YAK%6OYatuUICEXOKYsaNIKOP
OO+tu5*eeTa+a71

sup;

30p!N]( | M+"#UIANK SELECT ‘&ae+A0RUUOUG INSERT I'UPDATE U+
OR3IENé&aeU+ °BE1GWnA(%HUUP!c#%HUE+O |%H3Up!+© _a
OyN+(%H 0 130p!ny*N+0 o up! CIECEj+U
ap!  e1uplADRN\]8.6-,6®D0d6BU4 3 Augsl

%H3UPIH5RU%%r

%HE& 1hx3

%HR]

K%HH.-.éI TA8U+%HUA&~ 4]
%H50Up!

%HK ¢ 10p!

K K K K K
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%H@UIO]

%HRA.O]

%HU®up!

%HaoM.O|

%HCcéod

%HB &|up!

%HO TCE

%H.&1D

%HTIID

C%HKz+iécl{AaTup' YNa6uayeU+up!

K K K K K K K K K K

KBHRUUGI'a%06@IXY NAGUY%HUP!, #8.0Y UfibcYEAfE| 166A8)
a%Hi.1BUi+A. VWK @9° U+D'U&001%HAT#IS NULL Tél

BUYZK @ 4.1.2 UUb8Aé 15>+00i6& 5+:, @1

R4]

%HRXYY5>+i!N]r

correlation.columnname

correlation
#%HUucaXOY%Ha!i"-e+AxIIE#K FROM TéUU%HU-.+An1r RAK

V;°+A\[+UUR#$%+12ffi+0AY]+6 OXYNU=¢Cb @7

Ua-~.

%HUA~ £]NJ{zU%H SQLAEC F1+31~.N](SQLA.-.0 1¢£U1}0
%»Y,0'Te¢(SQL&zeXI,{z-.RIKBjtuU~.N{x]W6-C./21%H
~.E]+il#r

$number
ANl 0%HAf. dept +-.r

CREATE FUNCTION dept(text) RETURNS dept

E AS $$ SELECT * FROM dept WHERE name = $1 $$
E LANGUAGE SQL;

83  $1+]A.NOJOD%HM.~.+31

50

N %HUP ERWY%H.8cé+3IWHXY82Gu. a3+ %Hz2-4°r

expression[subscript]

IE82GxXHi64°¢%HO.aVO0er
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expression[lower_subscript:upper_subscript]

co3lie [1 0udx>i-e1b%H S| § #%HUpP!I&LFX-Rs¥%U+é.31

Aela Jmh o )
TINQ¥I81, #VENQ50+UpIG#96HR] U~ OlieXYNU=1"alV
3.5#xDOIXH50XYNY2%a{ 1AM

mytable.arraycolumn[4]
mytable.two_d_column[17][34]

$1[10:42]
(arrayfunction(a,b))[42]

S6%HATU++I6HE+1fb 81501
K¢l
N %HUPER%HADcéCTcée+IWHXY8auT+z-K:

expression.fieldname

A&T  Jmh \ X o
TINQ*I&1,#Vulp#{4%HU+]IUa~.; 101+1eXYNU=1A%r

mytable.mycolumn

$1.somecolumn
(rowfunction(a,b)).col3

cnyl%HN"-+R]pp*C#K ¢ 1AT+%i2A21%06+2A#4%HEDGE+U
RUS2%HKTr

(compositecol).somefield
(mytable.compositecol).somefield

03E6+18{él compositecol #%HRAQY#%HURAIK@UjtuU|#&i
#%HUAQY#%Ha! A1
EXYAAd« * {:6%HaD3+haKr

(compositecol).*

8iOf+Tay/*5hiaY*Ifp @8.16.5U1

2Ui0]

2(%)|@UiO]laviXO+Afr

expression operator expression ca4UO@Uie

mytable
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operator expression ¢%4;0@Uié

8U operator Oéufi  @4.1.30 ‘
+Afé|||E#?TG‘AND‘C’)\OR‘C\)‘NOT\U%I|E#%H"5|’{+"”'-QUI’I’]F

OPERATOR(schema.operatorname)
eH2-gUiaKY N&U#%4+#14+20 (" gal]»-.+WodUil
aawUd@Uil
f.0]

%H.O]+Af#%HRA.++CX 0" (%HA!ie6>8*0z (+ieU+~.Rur

function_name ([expression [, expression ... ]] )

AN5>i08 2 +K:yr

sqrt(2)

VK%H}6]» Y |bdo]»+./0U*GEE£OIK4«ii.0]0%ir

U+2°06»Y41
UdA.+RUK @9 U186f.XY ]»CQ1
~.XYa¢,1'N5Qf+1fp 4301

«i
%H||E%ADCé~.+f.XYNag 1 +0K¢ LAFIVWAA{K ¢ 1XYN« Y

.+60l"C#jIOé‘col(table)‘b‘taple.col‘#){Y06+;6iTu#—| SQL
o/+,#KIvorySQLUNF1InU&DNA.+H\{a>0u8KO1

Ueup!

%H Ueup!

UUK™ %HCE 1+ T*%]%HU®R. 1%HU®A. LxHy~2aR%HE %y G3IAN2

y-+601K21%HU®Up!+Af#5RU%r

@9

@ 10.30

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 ) ]

03 aggregate namet%HU;-.+U®¢X0Sa%Hali"-eIvVW
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#bi§8™ Yi7U®up!+30p!1%HAOM.O]1X ¢, + order_by clause 0 filter_clause
aansl

@%:iil+U®up!ib%Hy-TO]%|U®13iil0@%:;i*Int ALL
#10¢ @18UjilGy-TUUp!+b%HXNASCIE2(XxHUp#3+XnA®DEO
1%|U®1@Fiilb%Hy-TO]%|U®IniYza2-+y-3Nz-1&AEC(

count() WVj3£V_FAGUY4hAV6 *£EwV U®n.185a"51

2 AU®RA.0U=Cy-I6MBU%HIXHUPERC3+TLNAA16-Cajkl3(fia
UdURR#OM1

AN count(*) ERy-T+a.1 _count(fl) ERy-TU f1 0-C+. Inu count U=C31Q
count(distinct 1) ER fl1 +-CXnA3+. 1

%E 1gIU@M. +y-THEB +1K{xtuUdYsa?gI ANy a4 [REHM-+y-|

min é#c’)aeu*+©_1,#l}6[J_®ﬁA.gA" array_agg 0 string_agg
elly=T+B"0ae©_1V\]6¢cUROIX¢,+ order_by_clause .
XYNJ{z-16+§"1 order_by_clause 0¢C£yA+ ORDERBM¥¢* @750

fiag)au*+Aflo-&+upla#{aup VWY O#yGRiA+I481AN

SELECT array_agg(a ORDER BY b DESC) FROM table;
Koax~.U®n.Ol«i ORDER B¥EKfaU®~.U61AN68M«r

SELECT string_agg(a, ;' ORDER BY a) FROM table;
QYOBM«r

SELECT string_agg(a ORDER BY a, ',') FROM table; -- 5%:%

6EKAf#Df+1 #&UiilvH ORDER
BY H{O]%HE%~.URRA.cUH#U]+ING&#%HE &1

~ K order_by_clause UCz-w DISTINCTWHiia+ ORDER BY
UpTit%U®+88~ 1A CHIEYOK DISTINC RUYsafi+Up*B 1

«.I.

K%HU®MR.Uz- DISTINCTYN ORDER BY
+O0#%ilvorySQLAA1?ERA; u6+a4al"_ %EA+0aUMU®U

B #X¢+IK60U&B y-TOXYKuU®+éé~. RuUpa ORDER BY
1a%HU®R.+T®IL a'®U® & 66 %H

order_by clause lAé#ntuU®+08C28y-T+2-§ ai.1a ®@U®+A

EATIBRoeAUN81 2E*h+s6%;iAfI2( %Ha ®U®I order_by_clause
N«K  WITHIN GROUP (EU1 order_by clause U+up!
iCOAU®~.%M2b%Hy-Tu8%|I?EbH order_by clause +66B"V
WgiuU®h.Uly-~.c80 WITHIN GROURIer_by clause +tuY*IKdUup
+©_YiNUGU®fA.+~.1" aK WITHIN GROWUP+~.up!lic&+ U

A¥~.  YalRK order_by clause U+ U®~.  (nAL100AU®~.Y*U?
b|U®O]Ciu8%|A¥~.1QY#Ub%Hy-T 118%]|1616-CaWo7 N

GROUP B\0I&160i7667 18H"*M J(ymYK

%HU®RUPIU +A¥~.1A%~.AeN](A.

Uc+¥!I&UCaUub|U®RU8]%|+E%30ai

1A%~ RUXYUCIKStuSl«Y 0 QY# (*) cpu*
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IvorySQL¥2viYe«l #Cad%;iiD SQL o/el
a'‘®U®+OJATY

SELECT percentile_cont(0.5) WITHIN GROUP (ORDER BY income) FROM households;
Epercentile_cont

oidu households + ingomeBER@ 50 HeAUIEUU+31
03°0.5#%HAY~.12(EAU  A#%H KY*TUC7{+3+tu&Yaai.l

N z-w FILTERWHGCa? filter_clause
u8U +y-TiNgiuU®A.IO0 TINAALANY

SELECT

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)
- +U®f.K @ 9.21 U Uaa186URMA.XY |»CQ1
%HU®UP|COGEK SELEC#2e+©_Rul# HAVING&U1K86Téch WHERE

eU_6\|&INAWSTE+08K- *#KU®+© NiYU:1

V%HU®UP!GEK%HTEEUGP @4.2110 0 @9.23

U elU®ABKUTEE+T*NUSL#* uU®+~.cYN

filter_clause 1" _aéCi7C«7 |i6ae%H&EruU®|A(sU+WHC«IVWIKWH
CE+T*NUSLUUBUp 466+ |[#20AGE (+ TCE+%|Cet] IVWKWHTCE

+bi%|U8URUG%HE 1CGEK®©_Rul HAVING&+" |(uU®AA+¢E«|1

aon.0j

%H*aORn. OJ*UUK%HCE: 1+T+IH  A*¥]%HU®G+.10-a0U®R.0)

Y*I6YINEQULN¢, 1+ TAAU%HEY%+yGT N

KCEYyGUb%HTYqie¢1YAIadn.O-y/adn.0)+Ad ke PARTITION BY
RueiyA(V; TAKAZU+haT1%HaOn.O]+Af#5RU%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 )

d8U window_definition +Af#
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[ existing_window_name ]

[ PARTITION BY expression [, ...] ]
[ ORDER BY expression [ ASC | DESC | USING operator ] [ NULLS { FIRST | LAST } ][,

211

[ frame_clause ]

X¢+  frame_clause #5RU%

{ RANGE | ROWS | GROUPS } frame_start [ frame_exclusion ]
{ RANGE | ROWS | GROUPS } BETWEEN frame_start AND frame_end [ frame_exclusion ]

oU frame_start 0 frame_endXY#5>i|U+%;j

UNBOUNDED PRECEDING
offset PRECEDING
CURRENT ROW

offset FOLLOWING
UNBOUNDED FOLLOWING

Q frame_exclusion XY#5RU%

EXCLUDE CURRENT ROW
EXCLUDE GROUP

EXCLUDE TIES
EXCLUDE NO OTHERS

831 expression Uiibc§ Y7aaOn.O]+3up!1

window_nanmi?- K¢E+ WINDOTRBU+%HE&RAOK+£]1'XY\IK WINDOW
TéU-.anao+iu*Afk+ieUi-%oHeé+ window_definition Ifp SELECT

~ =13EzG+#l OVER wnarver dii fO( OVER (wname E

) IBEUlVIVuzaO-.IVWKN£]aO”kii%H¥,TEOINé\1

I?ARTITION BY@LCE+TAAYU An 1a0f.ie¢ 0a&01 PARTITION BY
UUA{co(%HEEYA+ ] GROUP BY

TEIVA&+UP|a#CHUPIVWY O#yGR+{i+I481"_Yaa PARTITION
BYu¢£oae+RaTNVU%HE%AN{0aL ORDER BY

¢ @O-NaOM.0a+%HANU+T+§ 1&UUA{c(%HEEYA+ ORDER BY
TElL#MYO\lyGR+A+14€1" Yia ORDER BM.NYé&z-+8'Noal

frame_clause z-Y ad¥% ) i
+T®DI&H#V;An+%HT®IaO0A.LUIKU¥QY#EHAN1YU+TR®DIP-8%T

#V;TQ7T1K RANGEROWE GROURSUXYz-3%IKb% tu5I3%+00R#4

frame_start R frame_end”  frame_endN<=l|3,/00 CURRENT ROW
UNBOUNDED PRECED’I)NQ frame_start 0Uu¥23(An+@%TI¢®” UNBOUNDED FOLLOWING
+%H frame_endulu¥©9(An+s6%T1

K RANGE GROURSUI CURRENT R&H frame_start 00%423(V;T+3d%H Ky
T¢cNaO+ ORDER BB U0V;Ti~+TelQ CURRENT R&¥H frame _end
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UU¥209(V; T+s6%HKYT1K ROW&UI CURRENT ROWIV;T1

K offsgt PREC.I_EDIN(ISJ ’offset FOLLOWINGG, @UI  offset )
T#%HYi7bc7 6U®M.IEAOR.+up}l offset +7.20(¥ar

¥ K ROWUI offset o
TER%H-Co6-i+é.IVWu, @ui¥23(V;TU;IEU6Z-. +T1

¥ K GROURQI offset o
MER%H-CO-i+6.IVWu; @uiya23(V;T+KyaU;IEU6z-. +*

Kya*1o3Kya#K ORDER BYUf~+T®D¢6\] GROUPS
allkao-.UCtia%H ORDER Breél

¥ K RANG&UI66, @606 ORDER Bh¥z-%M[31 offset
z-V; TUW%R+30&KUaU;>16>+TU+R3+53S31 offset
Up!+./céiP-B R+./c€Q7T12(.x+B RIKAEH#IB Ri*+¢é
1,2(pqO¢B R&H#%H interval 1AMNN B R#cé date IE
timestampl6UXY« RANGE BETWEEN '1 day' PRECEDING AND '10 days' FOLLOWN&

Y266#-CW—ilYAO-10+7.20(&+./cé1

Kbc%itu5IR¥:3, +aegRa” (RAN3, +aeciny2(¢An3, EZU+T{jI¥4
XOIii7EZ4+T1

«K ROWSN GROURUI 0 PRECEDINS5 0 FOLLOWING CURRENT RBOWAEK RANGE
AlUIBHOANY ¢cC6a%iD +60./céu?+0"0+7.e1

frame_exclusion

¢ @DNV;Tho+TNBBK¥UCledy/¥+23009; @¥auc&UiiK¥aU1 EXCLUDE
CURRENT RIOWTBOK%UC1 EXCLUDE GROUP

icV;TYN&KE *+KyTRBBK%UC1 EXCLUDE TIES

cV;T+bcKyTR4%UBGI,YBGV;Tm 1 EXCLUDE NO OTHERS

C#k®'z-YBOV; TISKYT+5i/0Tul

10+%¢ @# RANGE UNBOUNDED PREREDINBANGE BETWEEN UNBOUNDED PRECEDING AND CURRENT
a1~ \] ORDER Bicu¥42804An23%ARV; T+s6%H ORDER BY

KyT+AaT1r Y\] ORDER

BYCid-AnUfa+TRNiiIKaO¥UInGRaTRY awV; T+KyT1

"4 frame_start YO# UNBOUNDED FOLLOS/\}er@e_endYO# UNBOUNDED PRECBMKEA

frame_start 0 frame_end¢;@+RuU frame_end¢ 1YOH( frame_start ¢1GE N A*YBDN

RANGE BETWEEN CURRENT RONSeANPRECEDIN®N ROWS BETWEEN 7 PRECEDING AND 8 PRECEDING
I©2&Yi¢,1bcT1

N z-w FILTERWHCa? filter_clause
u8u +y-TiNgiuaOn.I00 TINAALCa#U®+aOn.6%4 FILTERL

Ud+aln.K u 9.60

Ukal]»XYQ-86a0R. 1y ClbcUd+E]»-. +AJURIEAUMUBRXYN

JUaln.ca ®oc®UBV;YON]UaOM.e1

\| * +AINJ{c~.Za+U®A.VUAOA.OIAN count(*) OVER (PARTITION BY x
ORDER BY §J&¢  *&A&YN]@Ou?+#.1a00?+A.YDRNKA.~.BuU]

DISTINCT ORDER BY

CaK SELECRuUOCE+ ORDER BI\éUGDNé.Oﬁ.O]l
{X?(éOﬁ.+|}XYK #3506 9220 YN @7.250 UéR1
(=Telo]

%HCE162-4%./CERC%;./cé+661IvorySQL¥.2vifO+céiéAfr
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CAST ( expression AS type )

expression::type
CASRAfi4 SQLIQ] o +Af#IvorySQL+*+]f1
VOHIENY2R%iEY2¢é+30p*O1&I%IATOCE61CaY Z-. W%{D” A
+6€08@UOIUIEOTYNL«IBOE +ieg @41.270
Ufitie\]Y*1%](%HEUE, hx+ié0ii%icER%HNxXE 3+w302VWny
&L2bicéRYNG” _u,hx+U-2(u./cé+y-Af#X¥2a+el
" %H3Up|Tidee+¢éYsal.cANVENZ 1%HURIAEXY<=é|céiél
Kojtu5gaig9¥s|%Hcéiel,#1Ca?KgaAXUNOOUOOK to apply
impIici:[ly9+'|'é6|'><T§9'|'é166'|'é|”|\]é:'|'éAfO]16i"1#l]wOéG:'|'¢',
+66NUA0Y 94]1

'XY]Ch.+Af{z-%]|céiér

typename ( expression )

YAIBC2WORX UGRA.AX]+¢éa~1AN double precision
YOYO&i:\|I#~+ float8 XYZl'al™ i+ interval 6 time 0 timestamp
N]0+é+]IWH ™ (AfiD+ nI&UCOYE;50\ 1nyIA.50+iéAf+H]
i(UY%UMVW¥utXONAZ1
«1
A.60+Afmp*C#%|A.0]1Vvo/ieAfU%NKLY%|ATO6501&
LKU  O]%HY«i+A.{xTu661jQauldssoM.)ad&li+yGeéi*
+AXIVWNYOR.60+AFOU-#22«001. +%| AY20] 1631 % HX A+
AN EAUICHA= CREATE CAST
B élup;
COLLATEin6%HUp!+B &|1&NKQR& J+uplr
expr COLLATE collation
03 collation  XO#%H?*a;"-+00i1 COLLATE
TEE@QUIAE{UIE6OXY\[+iél
N Yiaélz-B é|1./0gai4up)fi*N+BUER%HB €| _uup|vsa*
NRI]i/0[]./0+/0B"&|1
COLLATE&+viéb\|#a6 ORDER BWeU+B 8§ IA%
SELECT a, b, c FROM tbl WHERE ... ORDER BY a COLLATE "C";

YN@6)anK]*©_+ii.IgUiO]+B €|IA

SELECT * FROM tbl WHERE a > 'foo’' COLLATE "C";
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«iK6%ituUl COLLATEEN5QROUY4¢,-®+BUi+%Hy-~.*1
TeN5QRu@UilA.OJ+&H~.*U?u6InUN@Uilf.%]+B €[# ofa

~ E{+IVW%Hé|+ COLLATEELo6iad6~.+B &|cYAISQ-1%
TéRX(%H~.#%;001fp @ 24.2 U 1nyl6iiGo;%HATUI*+© r

SELECT * FROM tbl WHERE a COLLATE "C" > 'foo’;

#0#%HOOr

SELECT * FROM tbl WHERE (a > 'foo’) COLLATE "C";

NU&YHC%HB é|3%4]R > @BU+©_IQ&+./cé#-XB".Icé
0 TCE
%HO TCE#% +ieU+0A SELECTEI&e¥EOQ%T%RC?(d«CEXP

* @1'SELECT ¢ENXTVWUE%EO3N\IKho+30p!ULL%HEOBA%TI%R+
CEUG%HO TCE\[#%;00¢,#° K%[2-xTaeuTe¢£%aEOQT|Y#0O0!I

ud © NVLUCELUuTEEXYAho+CEUL]7 1667 KuT¢E+bc%|usU

RLUGE 12(86*NTe¢E+Up!'XP @9.2301

ArI5RAEIRébHAUS3+st=0r

COLLATE

COLLATE

booleanl

a7

SELECT name, (SELECT max(pop) FROM cities WHERE cities.state = states.name)

E FROM states:

.anb

%H.&TD#%HOTA%H. &VWL(&+Y>4°+Upl1%HE + &TiD 2
iG  ARRAGHX:IE [ 6%H](.84°3+Up!RUC]GBAYEYNS6+%H. :ié
aY1A~r

SELECT ARRAY[1,2,3+4];
E array

E{1,2,7}
(2 row)

JOtuS1.34°CE#Y >Up!+»@cE N0 UNION CASBich

U eur+&|O-1EXYAAE|L.ANDIen!6+cé{abl AN

SELECT ARRAY][1,2,22.7]::integer]];
E array

E{1,2,23}
(1 row)

BOChYHUPIEE T60.84°C6+~_(i*12(i6+{x[}:P
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xD.&3XYAA}e aliD{id 1KU«+1IDUI?IG ARRAY
XYNU=1ANB6A&62i*+© r

SELECT ARRAY[ARRAYI[1,2], ARRAYI[3,4]];
E array

E{{1,2}.{3,4}}
(2 row)

SELECT ARRAY([1,2],[3,4]];
E array

E{1,2}.{3,4}}
(1 row)

NUxD. &Ti#AI+10(*%«|+U«iDTi6aei*Di+T.41bcN¥4] (C«

ARRAND+i¢i§9%2RfAa+U«iiD1

xD.&NIDA°XY#bcERY%HN®jc.A+bc¥! QY {{#%6HT- ARRA®ILAN
CREATE TABLE arr(fL int[], 2 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)

EXYTi%HC.al #nUUfER%HUGé+.AIETé! " cE+C.AIéY!6+¢
é1ANY

SELECT ARRAY](]::integer[];
Earray

"XY4%HT¢£+©_Td%H.él KOj JULANDN«U?1G ARRAY
6a8-%HQw=IécY#:18e+TCELAN

SELECT ARRAY(SELECT oid FROM pg_proc WHERE proname LIKE 'bytea%);
E array

119



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)

TCENTEO%HE%RIN TE¢E+YGR#A.AcEI
©_+%D.ELUUTCEO_U+b%Ta%H4°l
VWa%HUTCE+YGRUY%+4°¢E1N TECE+YGR
#%;.4¢E10_L#*cé+%H.4l1,#6C%HDI1
K&itusSIuT¢E+RaTiioee*MDI+.AIE|©_ CYi#Aiill

] ARRAM-+%H.53+508#4%231{x?(.4+}:P 81501
TiiD

%HTIID#O-1d%H T3¢ +U%HADcEeVBUUdY>K+Up!1%HTID

211G

ROWHx+1806](T+K3+"HIxHup!cl08AYeYNs6+%H, +ieay1An
"

SELECT ROW(1,2.5,'this is a test');

VKRUUabA%HUp!OI?1G ROWX ¢ +1
%HTIDXYRAf rowvalue .* I&LNaauuT3+4°+%HRUICCK%Hi«
RBuch  @8.16.5 UeU\| * O*se+mt%M1ANA U taB fl o f2IWHBOH#I*+r

SELECT ROW(t.*, 42) FROM t;
SELECT ROW(t.f1, t.f2, 42) FROM t;

«i
KPostgreSQL 8.2 Y;I  .* AfYiIKTIIDUNA&aI6M« ROW(t.*, 42)

i=d%HavHK+TI8@%HK#C%HT310+T0Aé{a]1"_EE6}eT3+
CTul«U«T0YE] *1AN - ROW(L, 42)1

/0tusI™%H ROW

up!+d+3#%;iA0xcé1” T618&XYNiéu%;ani+aDcé N
IE#%HU+TCElIE#%] CREATE TYPE AS
+d+aD¢é1awAZ.IXOEG%HE 1A

CREATE TABLE mytable(fl int, f2 float, f3 text);

CREATE FUNCTION getfl(mytable) RETURNS int AS 'SELECT $1.f1' LANGUAGE SQL,;
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-- befxabBi£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);
CREATE FUNCTION getfl(myrowtype) RETURNS int AS 'SELECT $1.f1' LANGUAGE SQL;

-- "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
(2 row)

SELECT getf1(CAST(ROW(11,'this is a test',2.5) AS myrowtype));
Egetfl

TIDXYNKidadK%HabD¢euRU+aD3IEN%~i%HY.2aD~.+i.1' )
alXYEZVHTRIIE] IS NULLI IS NOT NULIGH%HTIA

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

fo @9.24010 ©@9.230 URGAHTIDAXYNKOTCENIY.Ya1
Up'use|

Tup!+088 YsaN-.12A" 1%HBUilA.+y~Y1?E4XE 180bcp-§°
¥Tus1

yCI"_%H Upl+© XYAACU88% A{O-IWHAGTUpP!XO&YEGNUS1
ANN Bl«r
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SELECT true OR somefunc();
WH somefunc() LcXOee°YNO]1A 8U«Y5>6M H%Mr
SELECT somefunc() OR true;
«i60%0644AaU9AGUI4XE,+ON-0OY*1
nylKvsup!U\]SafU]J+fA.#YkA+1K WHERE HAVING

TeulifuU]Iu8g AseainiKde%HxTW/O86 TEINAA'©O0A166T
éU9AuDlc AND OR NOTFaDéXOiY9A4.-EfbN+bc:|Noa1

Vai6E 8§ OIXY\|%H CAS®IcP @ 9.18 U @1ANK%H WHERE
TeU\J5>+:fYHAZB " #Y Xé+r
SELECT ... WHERE x > 0 AND y/x > 1.5;

JHOH20+r

SELECT ... WHERE CASE WHEN x > 0 THEN y/x > 1.5 ELSE false END;

%HY5;50\]+ _ CASE ) u
OIL\EuTyH}hInyCai6O66MLGKIH?A+ATUIs¥AA« y > 1.5%x
{OAGHyze1

YAl CASH#0Ocyz+.2G1*aad+%H"#l &Ufqoe Tupl+FHU81" .
38.7 U URaIVEENE/QY#NxTOINOOY IMMUTABL#.0@UIXYNI81ny

SELECT CASE WHEN x >0 THEN x ELSE 1/0 END FROM tab;

{XOi(U%]|6"}hIni&/DyH|Te Tup)lea# UU+b%TRa X >
0cOMATO;UYi¥-R ELSEAIe #oM1

©20H2A+ATXO@A{EEIVsaké*Né +tuXOi*ee
KA.UxT+¢EUINGNAA.~.+30m 7~ XYUUé& ™

N&-RCEU](&/A+1AMKPL/pgSQLA. UN%H , IF -THENELSEA&{
qN%jada+usEC&IK%H CASEIP!IU62°Ex1
CYH*CE+"1#1%H CASEIfqodiii7+Uddp} +u8IniK o SELECTHuI

HAVINGéU+ 86up|U;1iau8U®up}1AN5>+C¢£i(1%HE"OOI
CP@Aaf{¥CYZBituQYwqgNr

SELECT CASE WHEN min(employees) > 0

E THEN avg(expenses / employees)

E END

E FROM departments;
min() 0 avg() U®iKF]ay—|T*VT"08I ny~ bcTa employeesf("IKa$iGH
min() +©_U;ICi*ae5"0012Q4U+#IXY\] %H WHERE FILTER

Té{faqoéayz+y-TRp%HU®f.1
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OJfi.

IvorySQLDNSaafi~.+A.N\] va |1 an
Oéfo]1ai0ef (a3 ~.+fi.2Aa]Ini&é~.0pp~.Ug+?f{kéoX
e1KUa0&fUId«%Hi.0])016~.36?E&UKA.AKUN-.+§ d«1Kafi
OeéfUl~.y/fi+0%f0i.~. IVWXYYbc§ d«12(b%;iOfI'6  ofi.~.c
é+~ 160K @ 10.3 U akal

Kbi%jOefUIKA."kUiGW/03+~.ymYE6KO]U«G1,#5KanOéfu
2Aa]intibc~.+aDRXYNU=1QKU&O&fU~.CO4,<xU=1

IvorySQL™Ni XD .
OéflaaDwUa0aR0Ef1KS tuUIUE~ NTa«GVWaA~ GEK361

5RATLAUfaU;Oéf+]fr

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;

fi. concat_lower or_upper avHE~.| a0 blyCla%HX¢+~. uppercaseo/03
false 1 a0 by-LN,%IVWy/ uppercase

~.NE(3«IU«i}18HA.+ aUU203VYa6cfp @38 é1

\JUade

KIvorySQLUIU&OEfH#if.%~~.+%a$t1%HATr

SELECT concat_lower_or_upper('Hello', ‘World', true);
Econcat_lower_or_upper

EHELLO WORLD
(2 row)

fia~.N?E§'z-1© #3«i!Inl uppercaseNz-  true 1C%HATY

SELECT concat_lower_or_upper('Hello', 'World");
Econcat_lower_or_upper

Ehello world
(1 row)
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631 uppercase~.NU=Iny&¥[&+/0° i )
false IV(UG«i'+yG1KUAOEfUI~.XY2E4, <xNU=VWnyQER/031

\Jande

andeéfulb%H~.AR] { z-{c&0~.Up!AY21Arr

SELECT concat_lower_or_upper(a => 'Hello', b => 'World");
Econcat_lower_or_upper

Ehello world
(2 row)

all~. _uppercase NU=Iny&No}"gau
false 1\JAROSF+%HUO#~.XY]bcS z-IAM

SELECT concat_lower_or_upper(a => 'Hello', b => 'World', uppercase => true);

Econcat_lower_or_upper

EHELLO WORLD
(1 row)

SELECT concat_lower_or_upper(a => 'Hello', uppercase => true, b => 'World');
Econcat_lower_or_upper

EHELLO WORLD
(2 row)

awae,-MI'( ":=" +CAFYNIir

SELECT concat_lower_or_upper(a := 'Hello', uppercase := true, b := 'World";
Econcat_lower_or_upper

EHELLO WORLD
(1 row)

\IXDOé

XDO&faDwUaoandef1YAIhNYZFRA+IAf~.YOB8QUA~. 1A N

SELECT concat_lower_or_upper('Hello', ‘World', uppercase => true);

Econcat_lower_or_upper

EHELLO WORLD
(2 row)
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K*a¢£Ul~. ad bNYU&z-IQ uppercase
AAﬁXg-lKﬁl—lATUIGQCQW%th1K%H)a3_S/O3~.+VSﬁ.UIé.ﬁ+
IXD+O&fXYU<3 +d«VW&aaGO+$il

«.I.

afi+oXD+0]0éfV;YOKO]U®f.O\¢, #VU®A.N]JUaon.0&u
XYN\Jé1

Oracle,-NO

%a-~.

~.28|]0 e PostgreSQL G*+:f1 A i
Aa~.Ai+RYNAG«1bH~.R[]Y5XicéU%-+3roA%6xi,68.6q0. |
EE (enum)1

ivorysgl.compatible_mode (enum)

y~.t1./0:;D+Tul f_&ﬂéu‘pg‘luu&# a@23l1:;;DLUG & PG 231
A &@auOoracleOIWHCE+yGogaTuééi*ae71Int&i{C Oraclel

Vgau oracle Oly~.i6!"L*Mfx+SchemaPQR search_pathl YaxY-U Oracle
;211
u~.XYAA postgresqgl.conf %&hEgal2éH./0ze~1 IEXYAAC»Y] set

AdeeKii*¥Tgal

nls_length_semantics (enum)

y~.tcy/alA.+d CHAR VARCHARZ /0gé&u NONEYi6eebc-®1 BYTE
XYgauYxUaiA.a6./1 CHARXxiaiA.1
oor

¥ Compatibility Parameters
{rC

As

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:
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E cloumn_name data_type alter_using

alter_using:
E USING expression

namalf.

cloumn_nam&n.

data_type Rcé.

expression 3up).

ADD keywordCQu+M3, XYCQY%HRIXHI.
MODIFY keywordau+3, XYua%HRIXHIR.
DROP keyworddu+R, XY<8%HRIXHIR.

USING keywordiz3+3,

UA

ADD:
create table tb_testl(id int, flg char(10));

alter table tb_testl add (name varchar);

alter table tb_testl1 add (adress varchar, num int, flgl char);

\d tb_testl

E Table "public.tb_test1"

EColumn|  Type | Collation | Nullable | Default
+ + + +

Eid |integer | | |

Eflg | character(10) | | |
Ename | character varying | | |
Eadress | character varying | | |
Enum | integer | | |
Eflgl | character(l) | | |

MODIFY:
create table tb_test2(id int, flg char(10), num varchar);

insert into tb_test2 values('l', 2, '3");
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alter table tb_test2 modify(id char);

\d tb_test2

E Table "public.th_test2"

EColumn | Type | Collation | Nullable | Default
+ + + +

Eid | character(l) | | |
Eflg | character(10) | | |
Enum | character varying | | |

DROP:

create table tb_test3(id int, flgl char(10), flg2 char(11), flg3 char(12), flg4
char(13),

E flg5 char(14), flgé char(15));

alter table tb_test3 drop column(id);

\d tb_test3
E Table "public.tb_test3"

EColumn| Type | Collation | Nullable | Default

+ + + +

Eflgl | character(10) |
Eflg2 | character(11) |
Eflg3 | character(12) |
Eflg4 | character(13) |

Eflg5 | character(14) |
Eflgé | character(15) |

As

[ 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 ][, ...] ]

m mp [

table_nameun.
alias UAR.

using_list  %Hudp!+RUI&DNKWHERESEUGE {§860+R.
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condition %HEObooleancé3+up!.
cursor_name6KWHERE CURRENT OFtuU\]+60+fi+.
output_expression Kb%TN<d6l{INDELETEU8VWEQ+up!.

output_nameNEOR+f+.

\
create table tb_test4(id int, flg char(10));
insert into tb_test4 values(1, ‘2", (3, '4", (5, '6");
delete from tb_test4 where id = 1;
delete tb_test4 where id = 3;

table thb_test4;
Eid| flg

As

[ 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

L1

| ([ table_name | alias ] column_name [, ...] ) = ( Sub-SELECT )

Ho--]
[ FROM from_list ]

[ WHERE condition | WHERE CURRENT OF cursor_name |
[ RETURNING * | output_expression [ [ AS ] output_name ][, ...] ]

T mp M [Ty

table_nameun.
alias UAR.
column_nam@n.

expression 3up).
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sub-SELECSelectTé.

from_list uup).

condition %HEObooleancé3+up!.
cursor_name6KWHERE CURRENT OFtuU\]+60 +fi+.
output_expression Kb%TN<d6l{INDELETEU8VWEQ+up!.

output_nameNEOR+f+.

uA

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

GROUP BY

uA
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

uA

select null union select null union select 1.2;
E?column?
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(2 rows)

Minus Operator

Af

select_statement MINUS [ ALL | DISTINCT ] select_statement;

select_statement bc%aORDER BYOLIMIT6 FOR NO KEY UPDATEGOFOR UPDATEO FOR SHAREOFOR
KEY SHARETé&+ SELECTAg.

ALL keywordi7avTO© _.

DISTINCT keywor@u+¢oavT.

uA

select * from generate_series(1, 3) g(i) MINUS select * from generate_series(1, 3)
g(i) where i = 1;

Ei

E2

E3

(2 rows)

0.xi
na

\ V' 6.2 xi1q\ 6.xiAGK! ] {} () \<> 0366.xIUB\, XY\ \,
AXY\IX=, X, \=, +, -, %, \&, \$, \%, #, f, YPR\|CO1

A

select 9™ is goog ";

E ?column?

E'is goog
(2 row)
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As

SELECT [ database {schema} | schema ] sequence {nextval | currval};

sequence 3.

uA
create sequence sq;

select sq.nextval;
Enextval

E 1
(2 row)

select sq.currval;
Enextval

,-Ocopafi.
from_tz

A+

®y1Z5da4Z41|°1Bl1Zda4za1|2!- 11446047 BNULL26Q
RNULL_

- a4
day YSOn+Oc@
tz z-+0n

AT

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)
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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

(2 row)

select from_tz('2021-11-08 09:12:31',NULL) from dual;
Efrom_tz

systimestamp

A+

Ox$Q346%&ZAT|_

AT

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+

®y1Zda4Z47|°iB5d44ZUTCAT._
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AT

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
(2 row)

select sys_extract_utc(NULL) from dual,

Esys_extract_utc

sessiontimezone

A+

Ox$QjNZa4_

AT

ne

select sessiontimezone() from dual,
Esessiontimezone

set timezone to UTC;

Eselect sessiontimezone();
Esessiontimezone

xt_day

CE]
E6671SOn+0c@
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A+

next_day QRN}hU¢*ZZGrAAGZOA2Z0A~6$QOA
A 0Az34éalA2QRéa aB DATE_
QR%!EUE30AC*Zca"0AECUS

~. aa
value 230c@
weekday 3g£IXY# "Sunday", "Monday", "Tuesday",

"Wednesday", "Thursday”, "Friday", "Saturday" |IE
0,1,2,3,4,5,6,0403gA

AT

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
(1 row)

select next_day('2020-07-01 19:43:51 +8"::timestamptz, 1) from dual,
E next_day

E2020-07-05 19:43:51
(2 row)

select next_day(oracle.date '2020-09-15 12:13:29', 6) from dual,
E next_day

E2020-09-18 12:13:29
(1 row)

last_day

A+

last_dayQR™ AGA»NEBZFAGN_

~. aa

value z-+0c@
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AT

select last_day(timestamp '2020-05-17 13:27:19") from dual;
E last_day

E2020-05-31 13:27:19
(1 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)

select last_day('-0004-2-1 13:27:19":oracle.date) from dual,
E last_day

E-0004-02-29 13:27:19
(1 row)

add_months

A+

add_months QROAXUY3EB_ date E3IJH0AAT%OIAIION®IB DATE
Z%_ Y3E3IIHY36IAII0N°IBY3Z%

- a4
day oracle.datecélE6Na7+Oc@
value %Héi1./IE6CQHt.

select add_months(date '2020-02-15',7) from dual;
E add_months

E2020-09-15 00:00:00
(1 row)

select add_months(timestamp '2018-12-15 19:12:09',12) from dual;
E add_months
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E2019-12-15 19:12:09
(2 row)

sysdate

A+

sysdate QR346(()ZY4A%&AT._

AT

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+
°1ZGra4zaf+zZWradzay. adKLy "ast", "adt", "bst", "bdt", "cst",

"cdt", "est", "edt", "gmt", "hst", "hdt", "mst", "mdt", "nst", "pst", "pdt", "yst",
"ydt".

~.aa
~, aa
day E6N66+Oc@
tz1 Oc@+0n
tz2 AdONn
AT

select new_time(timestamp '2020-12-12 17:45:18', 'AST', 'ADT") from dual;
E new_time

E2020-12-12 18:45:18
(2 row)
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select new_time(timestamp '2020-12-12 17:45:18', 'BST', 'BDT") from dual;
E new_time

E2020-12-12 18:45:18
(2 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, UyilthAee, fmtkL "Y", "YY", "YYY", "YYYY","YEAR",

"SYYYY", "SYEAR", "I, "IY", "IYY", "IYYY", "Q", "WW", "Iw", "W", "DAY", "DY", "D",
"MONTH", "MONR", "MM", "RM", "CC", "SCC", "DDD", "DD", "J", "HH", "HH12", "HH24",
"MI".

~.aa

~ aa

value z-+pqcoracle.date, timestamp, timestamptzée
fmt z-+0;, »_N<=, /Ou "DDD"

AT

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

E2020-09-01 00:00:00+08
(2 row)

round
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A+

roundj3QRGr0A,UyiiZz}haaap, fmt KLy "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".

~.84

~. aa

value N66+pqcoracle.date, timestamp,
timestamptze

fmt z-+0}, » _N<=, /0t "DDD"

AT

select round(timestamp '2050-06-12 16:40:55', 'IYYY");
E  round

E2050-01-03 00:00:00
(2 row)

-000EZYNONULLG?+A.
TO_CHAR

A+

TO_CHARgstr,[fmt]é y/i-+0jLy—-~.00u TEXT ./ce+31 " <=
fmtl|./L6d0ga/0a}+ TEXT 31~ str U nullljui.EO nulll

str y-~. ¢hicéel
fmt y-a}~.,fPaifmtl
uA

select to_char('3 2:20:05");
E to_char

E 3 days 02:20:05
E(1 row)

select to_char('4.00"::numeric);
E to_char
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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]) y/i-+0jLy—~. str 66U NUMREIC ./¢cé+31 ~_<=
fmt1l]./L66Uga/00;+ NUMERIC 31 ~_ str # NUMERICI|ufi.EO str1”_ str
u8©_u nullljuA.EO nulll *_&YOH66U NUMERIC ./¢él|luA.EOOO1

str y-~.iiY5./cécdouble
precisionlnumericltextlintegerfl,iié}66Unumericel

fmtl y-0l~.IfPalfmtll

uA

select to_number(1210.73::numeric, 9999.99::numeric);
Eto_number

E 1210.73
(1 row)

select to_number(NULL);
Eto_number

(1 row)

select to_number('123"::text);
Eto_number
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(1 row)

TO_DATE

A+

TO_DATE(str,[fmt]) y/i-+0jLy-~. str 60Upq./ce+31 ~_<=
fmtl|./L66Uga/00;+pgL ~_ str G nullljuA.EO null1 ~_ fmt # JI2(
Julianl| char Ti#é.1 ~_0f660 DATEIUA.EOOO1

str y-~.cintegerltextIXY®6,000*acéliDpql;+xi,el

fmt y-0}~.1fPQjfmtl

UA

select to_date('50-11-28 ''RR-MM-dd ");
E to_date

E1950-11-28 00:00:00
(1 row)

select to_date(2454336, 'J);
E to date

E2007-08-23 00:00:00
(2 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)

select to_date('2019/11/22";
E to_date

E2019-11-22 00:00:00
(1 row)
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select to_date('2019/11/27 10:14:22";
E to date

E2019-11-27 10:14:22
(2 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]) y/i-+0iLy-~. str 660YSOn+Oc@1 ~_<=
fmtl|./L680ga/00;UYSON3*+0¢@1 ~_ str G nullljufi.EO nulll

A Uf660YSON+0¢@1|uii.EOOO1

str y=~.cdouble precision,textIXYd]660*acéel

fmt y=0,~.1fp0)fmtl

uA

select to_timestamp(1212121212.55::numeric);
E to_timestamp

E2008-05-30 12:20:12.55
(1 row)
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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) Ly-~. str O¢¢Y66UsRto6U+0ggY1
Coastldd A<=1 o
A y-~.UNULLIA.EONULLI* y-~.0!001A.EO0O01

str y-~.ctextIXY8]68uhmcélii#OgeY i1 - SQL o/+ SQL ¢Y{l
ISO 100¢0!0 ISO 8601:2004 0/,-1

UA

select to_yminterval('P1Y-2M2D";
Eto_yminterval

E10 mons
(1 row)

select to_yminterval('P1Y2M2D");
Eto_yminterval

E1 year 2 mons
(2 row)

select to_yminterval(-P1Y2M2D');
E to_yminterval

E-1 years -2 mons
(1 row)

select to_yminterval('-P1Y2M2D");
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E to_yminterval

E-1 years -2 mons
(1 row)

select to_yminterval('-01-02";
E to_yminterval

E-1 years -2 mons
(1 row)

TO_DSINTERVAL

A+

TO_DSINTERVAL(str) Ly-~. str +O¢¢Y680AR+66U+OcgY1
y-~.firp606AG+0a+1 S

A y-~.GNULLIA.EONULLI* y=~.i7stl0lO0IA.EO001

str y-~.ctextIXY8]66uhmcélii#OgeY a1 - SQL o/+ SQL ¢Yal
ISO i0O¢0!0 ISO 8601:2004 o/,-&1

uA

select to_dsinterval(*100 00 :02 :00";
E to_dsinterval

E100 days 00:02:00
(1 row)

select to_dsinterval('-100 00:02:00%;
E to_dsinterval

E-100 days -00:02:00
(1 row)

select to_dsinterval(NULL);
Eto_dsinterval

(2 row)

select to_dsinterval(’-P100D');
Eto_dsinterval
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E-100 days
(1 row)

select to_dsinterval('-P100DT20H");
E to_dsinterval

E-100 days -20:00:00
(1 row)

select to_dsinterval('-P100DT20S");
E to_dsinterval

E-100 days -00:00:20
(1 row)

TO_TIMESTAMP_TZ

A+

TO_TIMESTAMP_TZ(str,[fmt]) y/i-+0jLy-~. str 66uSOn+Oc@1 ~_<=
fmtl|./L660)aga/00;SON3+O¢c@1 ~_ str u nullljuii.EO nulll

A Uf6duSOn+Oc@I1|ui.EOOO1

str y-~.ctextIXY6;68uhmgéel

fmt y-0i~.Ifpa!fmtl

uA

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
(2 row)

select to_timestamp_tz('2003/12/13 10:13:18 +7:00";
E to_timestamp_tz
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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+

GREATES]’gexprl,exprZ,)'E?a%HIxHUb:+yﬂBl‘JU+s33l A bc expr +u8©_u
NULLIufA.EO NULL1

exprl’ ipE3%loeaC
‘expr2’ ipE3%loeac

uA

select greatest('a’,'b','A",'B");
Egreatest

Eb
(1 row)

select greatest(',',".",/",";",'I','@",'?");
Egreatest

E@
(1 row)

select greatest(‘'a’,'u’,'3','4",'d");
Egreatest
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EU
(1 row)

SELECT greatest(HARRY', 'HARRIOT', 'HARRA");
Egreatest

EHARRY
(1 row)

SELECT greatest(HARRY', 'HARRIOT', NULL);
Egreatest

(2 row)

SELECT greatest(1.1, 2.22, 3.33);
Egreatest

SELECT greatest(‘'A", 6, 7, 5000, 'E', 'F','G") A;
Ea

EG
(2 row)

LEAST
A+

LEAST(expr},exprZ,E 22%HIxHup+y-RuU+st31l N _bc expr +u8©_U
NULLIuA.EO NULL1

exprl’ ipE3%iloeaC
‘expr2’ ipE3¥loeaC

uA

SELECT least(1, 2', '3");
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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
(1 row)

select least('a’,'A",'b",'B");
Eleast

EA
(1 row)

select least(',')".)'/",;',I',' @");
Eleast

E!
(1 row)

select least(‘'a’,'U','4",'d";
Eleast

E6
(2 row)

SELECT least(HARRY', 'HARRIOT', NULL);
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Eleast

fmtcpg/Ocal+alale

2,

HH

HH12

HH24

M

SS

MS

us

SSSS

AM, am, PM or pm
AM., am., P.M. or p.m.
Y, YYY

YYYY

YYY

YY

Y

YYY

Yy

Y

I

BC, bc, ADIEad
B.C., b.c.,, AD.IEa.d.
MONTH

Month

month

MON

Mon
mon

MM
DAY
Day
day
DY
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CE]

%AU+00 ¢01-12¢&
%AU+00 ¢01-12¢&
%AU+00 ¢00-23e

AA ¢00-59éminute (00-59)
+c00-59¢

°+¢000-999¢
4+¢000000-999999¢
i16++¢c0-86399¢
hiziDgYSe&ée
hiziD¢Séée

Sté+sc4 UIE{xUe

s¢4 UIE{xUe

s+6UU

s+6vU

s+s6%U

ISO 8601 h4é:!+s¢4 Ul{xUeé
ISO 8601 h4é:!+s+s6 3 U
ISO 8601 h4é:!+s+s6 2 U
ISO 8601 h4é:!+s+s6%U
l4zuDgYSéée
4ziiDgSéEée

%3« +tA¢CAUCpPR 9 xié
ofx=3«i|+tAi¢cCUCpR 9 xie
OU«i+tAcCOCPR 9 xié

j«+3«|':+i[ﬁgDh 3
xilm™falx7ée

jetIx=3«i}+tficbh 3
xilm qaix7e

j«+l]<<|':-l:tﬁQDh 3
xilm™falx7ée

t48¢01-12¢&
%3«i+pA¢CaCPpR 9 xié
ofIx=3«i|+pAcCOCpR 9 xie
°U«i+pAcCUCPR 9 xié

j<<+3(<i:+pﬁgDA 3
xilm™falx7ée



Dy

dy

DDD
IDDD

Q
RM

rm
TZ
tz

OF

fmtlc.xt!+alale

G

Ml

PL

SG

RN

TH or th
\Y

EEEE

je+x=3«il+pAcDA 3
xilm qaix7e

j«+l,’]<<l':'|:pﬁQDA 3
xilm™falx7ée

%sU+pc001-366&

ISO 8601 h4é:'+sU+pc001-371Is+@ 1

pO@%H ISO h+h%e
tU+pc01-31e
hU+plhpcléRh-¢7é

hU+ ISO 8601 plh%c¢léRhpcg7é
tU+hc1-5ec@%h4ut+@%A23e
sU+h.¢1-53e¢@%h4us+@%A23e

ISO 8601 h4é:l+sU+h.cO1 -
53\0+%s+@%HhFK@%he

\Ic2 U.&¢21 \I23( 2001-01-01&

N=pc4ll UTC +»4; 4714 s 11 t 24
p23+é.p.e

Oicto_datedto_timestampiU=¢
3« i +OM0.f+Cl-XIN # %te
Gec+OTU.FHGi-xi # Yote
3«il+Onfi+

U«il+Onfi+

OnB&E

aa

Saz-U.+3

S;("+3

a.0

Aac,eAYi

YieU+i3
Sié+.x¢\[nKe
O0iéc\|nke
0.0¢\|nKe
A3AYic\InKe
Kz-U&+iégh .x < 0e
Kz-U&+hég® _.x > 0e
Kz-U&+h/ié
Of.xgy-K 1 6 3999 Uce
.60
A9z-U.¢c~U«Oe
ABO.+z.
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NLS_LENGTH_SEMANTICS~.

na

NLS_LENGTH_SEMANTICS \'O-\]xUlxialA.+d CHAR 6 VARCHAR2 1
EaRY3-®1 Kojtusl/0A.# BYTEL

Af

SET NLS_LENGTH_SEMANTICS TO [NONE | BYTE | CHAR];

365k

BYTE:34J#9=-IEF _

CHAR:34J#-=-IEF_
NONE:34 VPaPostgreSQLEFNh_

1A

--GHOCHARO

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 (‘4acM;');
INSERT 0 1

--GHOBYTEO

SET NLS_LENGTH_SEMANTICS TO BYTE;
SET

SHOW NLS LENGTH_SEMANTICS;
Enls_length_semantics

Ebyte
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(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 (‘a¢cMj');
ERROR: value too long for type varchar2(5 byte)

VARCHARZ2(size)cé

na
yas3aiuxUlIxi+X7alxi,1 “Tid VARCHAR2 z-301 st2au 1 HxUI 1
Hxil

Af

VARCHAR2(size)

1A

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

PL/iSQL

PL/ISQL # IvorySQL +A&Aal] (i IvorySQL 4«§-.ii.0A40i1 PL/ISQL ~ae§

PostgreSQL + PL/pgsqllVCQw%6NOI, KA PL/ISQL {%U Oracle + PL/SQL1

mhidaw PL/iSQL &"+'m®©ioiil

PL/SQL a"+©1

iISQL #%;a T+yotAalliFiY*+ &a'céle PACKAGES PROCEDURKES FUNCTIONS

0 TRIGGERSBISQL 2bjcé+alig \|ux+yeiL )
%Hysx UH A&Yr*k AIXxThEIO&E Al Qko&e A#X +1

[DECLARE
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E declarations]
E BEGIN
E statements

E [ EXCEPTION

E  WHEN <exception_condition> THEN
E  statements]
E END:;
%H)'/EéXY_%HXXT A&Y K BEGINO END?ixUi7%HIxH iSQL Aé1

CREATE OR REPLACE FUNCTION null_func() RETURN VOID AS
BEGIN
E NULL;

END;
/

fa?iXRYnA3(«1 06iN6}66U«IG~+E] CC&UKOA SQL dzeU%M1
Ak AX](NK7T000IVAO(\Jy+*5hi Ak AXYY 21X DECLARE[1

CREATE OR REPLACE FUNCTION null_func() RETURN VOID AS
DECLARE

E  quantity integer := 30;

c_row pg_class%ROWTYPE;

r_cursor refcursor;

CURSOR c1 RETURN pg_proc%ROWTYPE:

BEGIN

E NULL;

end;
/

m m m m

X¢+88 AMXYITK BEGIN - ENDJUL && AY?ix EXCEPTION
231%AIOR&GE+y+3,1 o )

~ YU+ABIG&EIATOR&E Aly/&80&e A+U-IXOilYidaiG+

&l

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
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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;
/
«1
0 PL/pgSQL ¢°IPL/iSQL \] BEGIN/END?A&¥TAAI )
VWY6BL&IA](m;t+*7i SQL 8aeXY1 PL/ASQL + BEGIN/END {](A&\
60Y231©9m:;

psql 2 PLAISQL &'+li

64 psql ®»¥s+d PLASQL & 1'XY\c°( PL/pgSQL + SPAF

CREATE FUNCTION func() RETURNS void as
$$

end$$ language plisql;

IEIXY\]YS $$ + Oracle -Af+]oAagol V] Ich¥pe ©94™-.1
[ch¥ueliKaTi*

CREATE FUNCTION func() RETURN void AS
E

END;

/

PL/SQL &°Af

PROCEDURES

CREATE [OR REPLACE] PROCEDURE procedure_name [(parameter_list)]
is

[DECLARE]

E -- variable declaration

BEGIN
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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*];

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:
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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;

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 ...]

m

[initialize_section]
END [package_name];
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initialize_section:
E BEGIN statement], ...]

item_list:

m =

function_declaration |

T

procedure_declaration |

T

type_definition |

m

cursor_declaration |

m

item_declaration

[a—

item_list_2:

m —

function_declaration

m

function_definition

T

procedure_declaration

T

procedure_definition

m

cursor_definition

[a—

function_definition:
E FUNCTION function_name [(parameter_declaration], ...]J)] RETURN datatype [IS | AS]
E [declare_section] body;

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], ...];

«yCE

As
E{
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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 BY£AfY CONNECT BY
21x2[166?1x- WATOTTUg+A«titili?g1 TIAAK CONNECT BY
Té+6E Az- PRIOR ?1x{¥%%"-© .

PRIORPRIOR ?x#%4A8(I&L;%TaV; Tfga{l
Y2IXXYIKGfEE+xO1 O1

START WITHITEZ-48%T23«|O11

NOCYCLBEI@UAEL A;CaAflil uTetue\aKi"EO./1

5QR

LEVELEO«|OIUV;T+yAl4yU0+ 1 231U6bYyA~C 11

CONNECT_BY_ROOT exfiO«|OiUV;T+AR1
SYS_CONNECT_BY_PATH(col, cB#%HEO4yRV;UO+R3+A.1" xiOchrOAY1
"

A;yNOaY5"ir

¥ S5QRX](3x.up!IMi.0]J6CASE A&oAJupll,a%sYali+RI
ROWOTYPECASTOCOLLATEOGROUPING Téf

¥ VHIXHRU*+tu5IXOEGYGRAIAN
> SELECT CONNECT_BY_ROOQOT col AS "col1", CONNECT_BY_ROOT col AS "col2" ....

¥ Viic%.A8i10*0
¥ YIif"6GcLoop detectione

€i$%°+
+d°i$%°+

As

CREATE UNIQUE INDEX [IF NOT EXISTS] name ON table_name [USING method] (columns) GLOBAL

uA

CREATE UNIQUE INDEX myglobalindex on mytable(bid) GLOBAL,;
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°i$%Mqi
K+di$%°+qclgaizfiaEaAnxT°+Oal"_*E{§86An+av@QY#V
Anl|ix*O01AN

o

ace

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;

yG

ERROR: could not create unique index "gidxpartl _b_idx"
DETAIL: Key (b)=(572814) is duplicated.

8-0{0

8-0{0+0i$%Ma

K°i$%°4_r+‘dAéUIgal'2ﬁaEaAn xT°+04aI" K8OANQY#V;AnU*E
av@l|i+*001

uA

o

ase

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’);

yG

ERROR: duplicate key value violates unique constraint "gidxpart2_b_idx"
DETAIL: Key (b)=(11) already exists.
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5Q0A¢
5QA&+°0$%Mqi

LOU5QR)aCi$%°++AnuOlgal 2iaEaAn¥Tavoel
N_KEaAnU*E(5QUU+440%+av@l|iz*O0OVW5Q}h1

5QE6fiaEaAn*+gujcsharedlockél »_8U%HANhK¥TV*
INSERTI|5QLfg&ASY1 5XYKE{+ImUn¥

UA

ATaae

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);
yG

ERROR: could not create unique index "gidxpartl b _idx"
DETAIL: Key (b)=(572814) is duplicated.

Abaazl

~(IvorySQL'(PostgreSQL2*QYIAD=>KU©aOmUU-Olde*O~U A1
eylvorySQLIm

ey:xna

IvorySQLImé 56lmo|6ImaY 1A IvorySQL 3.2 U+3#56Iml2#|6Im1

*9|6Im#Y in7U4+4d0|Inya#ou*+561m,-1AMNIvorySQL 3.2 dlvory

SQL 3.0 YN6O+ Ivory SQL 3.x )
,-12(66,-Im+&y-&jEIC6?2./0:;123rd 0¥+ X x ThEIO89

neXl

3/45{I6L]56('jélvory$QL+UIméyygIAAI4 IvorySQL 2.3 eyR IvorySQL 3.4
156lm+eyXOiualU ./[+4d0{InyE6XTAC+BU1E]+uImeéy:fo’

J[VS/i=Tg
ey:f T 0$0¢
AApg_dumpalléy./ Ué./01AMI(100GBI a0(./0+30
iGKL./AZE
pg_upgradel) 3U&./01A%3(100GBm £AA
$Cey
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. Vi 3U&./01AM3(100GBI
KLIT
«im@r
O+5ImAgi+-%06]»XP+Y ,-MINyXOE6¥4]a"4a*+a71fal»XP+{
oRNRK
jk  Ul:2A«idaOMigrationO+0u011aEX04%H5ImeyRC%HIQY]eyUcl
mIE¥uUo° Ucgim+56*Tjk1

AApg_dumpalléy./

%a+Ulimey:filpg_dump/pg_dumpall-,11R./0126KOIMUAApg_restore¥
T' 1(GCIm./00&\|Olm+pg_dump/pg_dumpallU)IXYi]sO+VT(Go'
NOI*OXY&a./0¢Ayzl

- Ti0r -jE NIEZDI0$O¢2O(./0+3UIny DUGE./0+&y1

5>kad;ey:f+)eé@UIcV;lvorySQLDE+23AxU(/ust/local/pgsgll*O./Ax
U(/usr/local/pgsql/datal6uK*%L:;D*¥Tey1l

1. xT- 1IU;06%)a 1°g%4a.{OInul1236+{OYiN(G 1 ai6l )
XYug/ust/local/pgsql/data/pg_hba.confhE_686=iy./0126I./0r

pg_dumpall > outputfile

A YZ23wOIm+IvorySQLIXY\]Olm+pg_dumpalldaeliCim
/01

2.06CIm+6L:;r

pg_ctl stop
IEAAJG:!0066L:;1
3.8 23AxY4ai72-ImooIXYLAxaAli6OXYausO{1XY\|coY5+4
endnAxr

mv /ustr/local/pgsql /usr/local/pgsql.old
4.230ImlIvorySQLDEIc"23AxY?3#/usr/local/pgsqll
5.w37%HO+./0®gIEB\]./0R]]»¢cAé#postgres\ _&yiml¥uYZaK

ul»exT@Ur

{usr/local/pgsqgl/bin/initdb -D /usr/local/pgsql/data

£+A

6.LCIm%AahEpg_hba.conf o postgresgl.conf fU+a9K234+0%ahEUa|¥Turl

7.\]./OR]]»890Im+6L::r

lusr/local/pgsgl/bin/postgres -D /usr/local/pgsgl/data
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8.s61]0Im+psqlaese’ ./r
{usr/local/pgsql/bin/psql -d postgres -f outputfile

awaa0$0¢IXYLOIM+IvorySQL23RC%HAXI*O\[Y*+v4089:;126*0
XT./0+(GO(-r

pg_dumpall -p 5432 | psql -d postgres -p 5433

xTY*@UOIOCIM+6L:;*OATIOIM\]|5433v40ICIm\]5432v401

ilpg_upgrade U)¥Teéy

pg_upgrade U)XYlilvorySQLUIM+C éy1 eyXYK. AAUNXTIPAHAIN
linkajO1&660*>+pg_dumpalli®+%06IA*89/006 :;DOATInitdblpg_upgrade
hi  nawiE+%01

AAviey./

OUXY\]lvorySQL+Y{OIm- ,vi{=d%H6I:;DI- ,v1iKY*5lm+Ivory
SQLUG+V!161:;DXYK*%6LUBSIEY*+U8$*1%U&05:;DCATCIm+
vprySQLé*O/g¥IEXYV65$VWL6I:;DUL]5$Ia6?zC+./OpA1()M%iV6
\E%]|ey+0$0¢Ca.+1

diey:fXY]U&+- viU)oC +- viga pglogicallSlonylLondisteldBucardo

1

aalvorySQLIm

IvorySQL'(PostgreSQL2*IIm{O®W({PostgreSQLIM{O®Wqi%ulbs{O%Hz3ImI

bOI{O%HUuIM1IvorySQLA:*9+Imal.0R4.01AA'(PostgreSQL
14.0R17.0¥T2*IsOImulvorySQL 4.0I'(PostgreSQL 17.0¥T2*1lvorySQL
+Aalm® RLRw{5,-10?2Im2MXY¢@ 9A 1

aalvorySQL./0ly

lvorySQL\] A/
+n0aa./0iy!"1%HAEXY @ Y#%H./0]»|E#./0]»&l152O(AENP
M@a1AEXYAa./02icANUOR.eVWO-cWo2i*+!"01i00AE{t
vOIyés2ilyCI'XYc%HAEU+ Y>8(
x1iC%HAZEIBMPNY>AE\INOLIC%HAL+!"1

A/E+nocO]»000a0+noRiiKU1

JOA/EKNO*YZe°0@Uga]»e¢2{1
mp*XODN%H2%,2giEZ:al #6V-1E1
JOA/EK%H./0®w23066U#i+cQY#éE¢./0Ue1
6+d%HAZIX\|CREATE ROLE SQL ger

CREATE ROLE name;

nameun SQL .
C‘)(A)I'-f-é|r|#éZ3E1/4’a2:Xi||#]0iéi6(;b|.1*|ELé#I’ué.%GQ*/E(;&
@IAMLOGIN1{xUUXP5he1 6/E6%HYa+A/LE\]i°+DROP ROLE&zer
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DROP ROLE name;

aw:alcreateuserodropuserda NF1UG86 SQL &se+i3DI&UXY4 shell 4aeTO]r

createuser name
dropuser name

60-EaA/E+®DI6CPg_rolesgaAxIANT

SELECT rolname FROM pg_roles;

psgla’+\duddae X Y{RGEaA &£ 1

Gw(./0gal%HeeNw3T¥+gad#i7%H - AE16HAA£a#%HOsuperuser
OIVW/0tu5¢5-KATinitdbOuneé&+fixow3./0®w+@Ugal»i*1vw
*[BHA/ELNaRUpostgres1aw+d{xAEIETaTYW3AL+ 114¥%41

b%HR./0:;D+Y¥R\[JH2-AEfd ¢ +IVWEHAEO-*aYs¥u+aae+w3i
y!"16\]%H2-./0% %+ AER O»YizluC»YsY % %] i?+60*aY234:6
1ANpsqla\]-

UdeeT¢ @{z-6YeHAEY:¥1{x¥]c-ufix/0#V;@Uga]»ciicreateuserops
qlé1nyKAE6@Uga]»UcbNo%HAx2v2gAé#{:a+1

9OHi-2Yae%O-{YaYrt JOAE+®D UO»Ye+01g8O-INYI1%HO»YaY 6
"(YU%3@Uga]»+AEYs%4ICCUH=+AXAY E6UY%x+ pix%MINGAL |

O-%HYY2¥L»YuX]+"®DIKga%HX]» #0601+ %a!"1
%H./0AEXYa%oAMI&U- AE+!"VW(C»Y40igasul

C]»ASK%A{A(3A!"e6{:arWMII"XYNx1%&HE14%EeHAO[ 1K Ivory

SQLUAA+d%Huta+AAE{pEIVWa6LKuaA£U+ Y>?g
“(AEXYAa./07VWOIalyd62i+2!1<6%HA/EE8V-%|DROP

ROLECOOO1 i

bcl}l u»AAa+2iTiaN<al ES6AiI60AaEIVWbcYNXLiuAZE+"i

N[O1

{xa?./0iyaa+UU0IXY~U Ai 1

=LA

lvorySQL'(PostgreSQLI)aeé+SQLIS-../2IXY~
Al 1Ky'lU*llvorySQLU,-Oraclel'Lw%dOracle3a./?i+,-1

VARCHAR2

na
Yas3alruxUIxi+X74ixi,1 "It VARCHAR?2 z-301 s(2ad 1 HxUI 1
Hxil

At

VARCHARZ2(size)
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1A

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 (‘dacM;j');
INSERT 0 1

¢E./
IvorySQL'(PostgreSQL2*)ago+SQLICE./)e+@UXY~

\[C ./

IvorySQLpEw A+SQL/MED&-IDNSU\OASQLEE{lyU(IvorySQLUC+./15;.

IN+UC ./c«iBi]fYBOCIXYIBE#./0U+%iE9e1

C .IXYK%HC ./i3D+I@5Niy1%HC ./i3D#%HOI&XY0%HC .
[TA+IVO6Y4%R.[704&22./[+UU1KcontribayUa%oC  ./i3DI~P

hi  186¢é+C ./i3DXYK@U:60UéR1N 66Ea+C ./i3DRYOUA4E
+E6IXY8A4«%HI~b A 1

6iyC /IBUE6AC%HC :;Dzl&y/&AII+C ./i3DA\[+%a,@

- WACY2¥R%H2-+C  ./71%-0UE6+d%HIXHC 0l&U-.WC ./+©
11%HC OUXYKECEUC%HOAU%M \I,#KIvorySQL:;DUC (Y4a&d./1Y
a\]eHC ./i3DIlvorySQLi66C ./i3DAC /7?2 /IEK{O&ae+t
u5%u./RC /71

1lyU4./XOE6KC ./7+x1180|}AA%H]»'(F1I&'(V;+IvorySQLAAE
F1w5Q+./AN»fiol81

~

N[

~(i7-a03+./llvorySQL./0%VN-q Ti1©2A4lV]EL ]y ‘a0 &2«a
A0co#H-Eu6+1

aUjY*+'m:f{il lvorySQL ./r

¥ SQL6d
¥ hEgayll
¥ %0l
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SQL6d

SQL
08:f+-1#+d%H SQLAzeaY+hEIVCGHhEO@i:;DOI:;DLIJ6U+SQ
Laeerd16800¢%M+./01 IvorySQLUYF1wU)pg_dumploHU)+'m]f#r

pg_dump dbname > dumpfile

h"EfiPIpg_dumpc©_yGRo/yG16i6>L@REMLaeH]o1
1a*adeei+d%HhmhElIpg_dumpXY]86ai+dhEYIIVT
oUOI+2i¥vtil

pg_dump#%HOA+IvorySQLO»Y,¥s]cta#H
UV@Kk+¥1216Cid- EXYKbeXYiyu./0+U¥5$*¥TTIUUL #:06
pg_dumpYiYbc? I"AT1)&j{IC#&Ti6aE!i+0u+O!" InyawiléH
JOE£38#11Y %H./08Y]»{AT&" EVsad-+2{liéH./0IEY?
XY\JUA-n schema I-t table¢ @{1iu./OUEO-iy+ Aél

6”kpg_dump¥2%&H./0:;DI\|aeeT¢ @-h hosto -p portl
105%#m 5$IE+HOST"#7 z-+5$1
col/0YaO#"#7 PORTI¢” PORTYaKeUd+/031
¢:;DAéaili*+/03IAY'8:ale

pg_dump/O\aV;@Ugal»fi*fi+/0]»i¥TY:%1 6\J00nXI6H K-
Ue@16H@&"#7 PGUSER1:«ipg_dump+%3"6AA%»0i$t1

pg_dump2(861i:f+%Ha6p #Ipg_dump+yGXY{-I"'KOIm+IvorySQLU6-
IQREyTI0%OTIR#OI+:;DIm"-+1pg_dump #$%XYL%H./0%UR%H
Y*$D=+1*+:fIAMM%H32U:;DR%H64U:;D1

“pg_dump=d+IiKU #%u+l ) ) )
ACHjlO8UEWPY_dump23ATOE+./0YEIWKpg_dumpATAaU*se+{OLYi

N681pg_dumpUU+OyVYqrd6+2./0+@U1¢, #iqrWoEEBE&j+BUIEN
3 Ai+ALTER TABLEe

460U¥v

pg_dumpaeY+hmhEXY psqla ©21 468U¥v+&]aaetr

psql dbname < dumpfile

dUdumpfileC#pg_dumpése+yGhE166aseYi+d./0dbnamel ETiKxTpsql;§A
4template0+dcArJaaecreatedb -T templateO
dbnameé1psqliicopg_dump+¢ @]Yz-6%%4+./0:;D06\]+]»fi1~Upsql+
Ai?3{x|}1 =hmhES8XY\]pg_restoreU){¥v1

K23¥vU;1680U21+AaE YNKS*NX1w!"+]»TTYZ4K1"_&UYEKI
WH¥vA&LUfLZi=dY)a {+iA?gYN!I"caOySCHEREG+| AéY#e
1

/0tu5IpsqlamKUR%HSQLOOGIOOXT1EANY:¢ KUR%HSQLOO6€psqI5GIW
HXY@40N_ERROR_STOP7 {ATpsqlloL\psqlKURSQLOO65GVEOOG3r
psql --set ON_ ERROR_STOP=on dbname < infile

YaPMIELCOER%H A¥v+./01U0UC%j¢ LIEXYz-68H¥vUU%HES+
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m;ATIGM¥v6HEeY6HE°Om16jaiXYAATpsq%-~-1IN X single-
trarlsactioné,aejl'(;@{z-;K\]é; a;Ol«ieV#{U+%HOOMN(UATW.UO+¥
VNOmM1,#16Y2EK%H A¥v6AU]avs+./06{¥1

pg_dumpopsql©«aU+Ou\EAY24%H:;D68%H./0RC%H:;DYUXOIAN

pg_dump -h hostl dbname | psql -h host2 dbname

abr pg_dumpéae+6§#i]2(template016'|'6-Kte[npIatelUQ—ﬁbcAééAéfRiNpg
_dumpddl©_#I" K¥vO\+#%HS§-.+templatellETidtemplate0+d%HC+.
[0Ih™*>+ATHR1

%UeY¥VIKbH./0*ATANALYZE#KA+EQIGMuTDCaal+au./wl

\]pg_dumpall

pg,_dumpb|(;t')6%H.IOIQW&Yiéé?(AﬁEIqugnﬂ&u#®W6Q+é+|}1u
wil:a"68%H./0®w+° U-IF1wpg_dumpallda1pg_dumpallli%Hi-®wU
+b%H./0IVWAQRWOWOH+./INAEOUCC-. Ludse+'m]f#r

pg_dumpall > dumpfile

00+©_XY\]psql¥vr

psql -f dumpfile postgres

GPU¥IEXYZ-¥VRbcYa./0fil, #°_EhKL686-R%HC®WU|AEE]G
postgreséAlK¥V%Hpg_dumpalIbéOééEG)a./Oﬁy]»‘ly!"InU&E6¥vAﬁE(‘)
UCc|}1” _EK\JuCgl:°qodU+uCc-A D(O+231

pg_dumpallUUO*GaaenO+dA/£6UCE0C./01%- 1b%H./Opg_dump16id
-bH./08 #%U+I,#Y*./0+YEVY*%1

®WoO+./XY\]pg_dumpall+N globals- )
only;, @{E&651~ KEH./0*ATpg_ dumpase*aLf2(eolieHOWHE+1

04%./0

K%d)as3hE i"1+®Ugéf+d3é+pg_dqmpyGhEXOiGEyleA"#ng_
dumpXY«GRO/yGInyEXY\]0/UnixU){0a0iGK+yzlafiXO+:fr
\Jabo81EXY\|E»!+aba IArgzipr

pg_dump dbname | gzip > filename.gz
¥vr

gunzip -c filename.gz | psgl dbname

IEr
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cat filename.gz | gunzip | psql dbname

\Isplit1splitaeeDNELYGA YZ(U+hEYaO~ ¥:2«hEga+ 661AMNEL%
y+3002GxUr

pg_dump dbname | split -b 2G - filename
¥vr

cat filename* | psql dbname
N \JGNU splitIXOic&0gzip%a\|r

pg_dump dbname | split -b 2G -éfilter='gzip > $FILE.gz'
&XY\]zcat¥vl
\]pg_dump+§-.600;1. ~_ IvorySQL A
AK+ga*23wzlibab01§-.600]|LK«G./RyGhEO20ab18L6ae0\]gzip

OSYx30+O3hE|#6:1+%HP#OU+UXYNae, 1 ¥v15>+aze\]§-
.680!{63%H./0r

pg_dump -Fc dbname > filename

§-.0)+08Y#psql+amICOAApg_restore¥vIANT

pg_restore -d dbname filename

{(xU0XY~U Al 1
2(~@3¢+./0lEXOEBLsplit%Daovi:fU%¥T\]1

\]pg_dump+VT68°M1 A .
UwQyod%H3e./0+!1IEXY\]pg_dump+VTaj1&L*O68xHU1EXY\]
-~ VTILVT66CIIOAXOQIiN; 1

pg_dump -j num -F d -f out.dir dbname

EXY\]pg_restore S
SEYVT:Mv%HE31&CO’ D(O8-.OlIEOAXOIIl, Yali#E pg_dum
p -j+dl

hEgayAll

CC%ili1=#AYa" i i .
IvorySQL](48./0U./+hEIEXY|[JbcEx!+:|¥ThEgAIlI A"
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tar -cf backup.tar /usr/local/pgsgl/data

#0j:-favH" \ES:fYP]IIEJEAEPY_dump:fSr

1. GOWER%HX]+11./0:; DIIN?z1ANq6faYs¥at+ii-»Yat#tYaU]+¢
A n#taroc®U)UfERhEgadc+%H T+yEl'a;;DU  #i+ nélY]
jIK¥v./U;E~E6?2:;D1

2.~ EYZ1I-"'wOw./0+hEga9i+UUIEXOiaByHAAUY+hEIAX{
TiI¥v2-+01./016;:fYiaU]InGi7K8BhEU+|}Ca%DFap
>hEc¢pg_xact/*¢6a]lFgp>hEi7wiiam;+FgaO¢1%HUhECadd6|}%
40a]1VYXOC¥v%HUNG?+pg_xact./Intdi(u./0®wUfadou7
EU]1nyhEgall® D(eé Ti¥véeH./0ewl

C%ihEgall:f#+d%H./Ax+O%UyEOI* hEgallyNOGVWEL|&+
bEh°@1Aé+Ad#+d%Hi7./0+-+OUOYEOI264uyEVvieH./Axch

*IYO# AvieRliglls6opUOyYE1e\K./0:;DATOIB;:a~1,
#1Y6;:1+d+llga+hE@&a{CC./0%4aNh°?z0+O¢1nyIVEA4II./
*89./0:;D0I1&i00*%]|+:;DpA!SWVYHopWALp>18Y#yzICHEG
«igVAWALNET6iiKITUe1EXYKUYYEU;xT%|CHECKPOINTYaU<¥vO
¢l

"_E+./J00QxHhEgaIXOVsabe:|XY?fia-?Ee™*%+UOyEIAN _
E+./hEOWALp>paKY*+a)*llIEUCCKY*+hEgaUIXOYsaef\[VE]
1INGYETi#*%+1K56tu51%-66 UUGE +hEgahiYwO82%uyEad+
li1

n_YaaXO?E*%YEI%i¢ 1#L./0:;D?z4~a+OcYd¢Ra+UOYE1CY%;
¢ 1#xT9%| %201 MIn0GT12(Tig¢*ae+hEgan7#Zp+1666KI
TAAUBN20TivvO\¥20li¥v1

'a%i ¢, 1#\|rsync{x T%|hEgall18Lf#aK./0:;DATOxTrsyncl26?
z.10:;D4-80¢{L%|rsync --checksum ¢--checksum#E+Indrsync+hEus
OcOICO0°R+e1@1|rsynciE@%|yINU&CE6%UU{&+./I” (;;D#O
O+IAYSU©_L#%0+18;:fDNKsu0$OcUxT%|hEgalil

«i%HhEgAIIABIE%HSQLOSEN*cANpg_dumpYE608°++U-1Q#60]
(vd°++8zee1,#IL%|hEgaliXOfy1

%01i00cO¥VcPITRE

KbcOcllvorySQLK./@wAx+pg_wal/TAX5Rqia%H " «!p>cWAL&16Hp>aK
+A+#OWQII86+2°" _ga!8IXYOrpO4s6%|6¢OY{+p>@{¥v./
0+%UM1up>+aKME@U;I./0+1=7EXOrduXYc%HhEgayA+l
OWALE+II©DAa{1VE6¥vOIdua¥vhEgalil2641i+WALhEUap{c
gaSR%HV;0¢16i:fEU;+:fada{6{vsl,#adéR+uOr

¥ BUYE6%HEE+%U+hEgaliuG2301iiU+bcU  Y%UMLAAp>opg
00;8¥vqcrae+VUeRY*e{uhlnyduYEBhEgayENOICEG6tarl%H
co+iiU)1

¥ T(6UXYOD%HUaa+WALhE B](apIXYAAJE TIWALhE{pRY2OII
162(3¢./02Aa]InGKAUY :a®@2 ¥ Teol1

¥ VYE6%AcpWAL@%ARs6160XYKbcOO6aplVERY%H./0KVO+%Uy
E16MIuaaliocO¥vr
KERE+YBIXYL./0¥vR&K36bcOc+O¢1
¥ A 8040 L%gRWALEYUiC%LYZ6-wi*[lThE+$DI
BUCERW%H (61gar KbcOcOBUROFG@UL$DI
&SYx#./0+V;Im1
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«it pg_dump o B ) A )
pg_dumpallYideehEgayA+TIIVWYO](¥:00i:x18¢60#: +VWYi74-
+H(WAL=pl

CiE+hEgaliaafjI6i:fCOlIeH./0@w+¥VIAUflIBU%HT®+¥
VICCI&EE? +iiadroeH'M+eIXOfisIVW%H £ +gaLitee’ E
6NIi+WALS™11a"YIK{XE6CXEM+tu5I&#1 ¢, +1ad1

6\[201ic"N{x./0v2E+UOK-TIO& YN ¥VIEE6%H4 T10g23+
.O0+lIWALDE R10w23IKEd¢@%H'TIU; EYud¢VGH](IIWALhE
+A4812%:"1601a0&1IWALNE +$11?("cd¢lioli+: YN@UAAU+6
Ol:~U Al 1

3b./

copy K IvorySQLU0O/hEUCAY./LICOPY TO c%Hu+U-viR%HNEIQCOPY FROM
|4%HhEVL./R%Huce./kQRUU a./eé1COPY TO
NOVI%HSELECT¢E+O© 1

A 7-W%HRRUICOPY TOLCcz-R+./*RhE12(COPY
FROMINEU+bHxGL?§ 8~Rz-BU1COPY
FROM&ae+RRUUYsaz-+UR|i|4d/0°1

S%HhEfR+COPYziilvorySQL:;DAY:4%HhEC©? E«-R%HNE 1uhEli#lvorySQL
[»GAT:;D+]»ID&Xiy+VW34uY:;D+eA{z-8f+1Vz-wPROGRAMOI:;
DxTi-+&2eVW4Ua +0/yGORIE«-~RU& +0/y-1ud TiY:;D+eA
Z-IVWIi#IvorySQL]»XxT+1Kz-STDINIESTDOUTOI./IAA®»Y40:; DUc+
Yo¥a%y1

ATCOPY+bH6Y%LKpg_stat_progress_copy@éUJKa¥i1

33

COPY table_name [ ( column_name [, ...] ) ]

FROM { ‘filename' | PROGRAM ‘command' | STDIN }
[[WITH] (option [, ...]) ]

[ WHERE condition ]

m My [mp

COPY {table_name [ (column_name [, ...]) ]| (query)}
TO { filename' | PROGRAM ‘command' | STDOUT }
[[WITH] (option [, ...]) ]

m

m

EE option IJHST}G&

m

FORMAT format_name
FREEZE [ boolean ]

DELIMITER 'delimiter_character'
NULL 'null_string’

HEADER [ boolean ]

QUOTE 'quote_character
ESCAPE 'escape_character'

m> m> m» me M e
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E FORCE_QUOTE { (column_name [, ..])|*}
E FORCE_NOT_NULL ( column_name [, ...])
E FORCE_NULL ( column_name [, ...])
E ENCODING 'encoding_name'

fU~.gal:~U A1

yG

KYNeYOI%HCOPYaaiEO%HIl
COPY count

count #Nvi+T.1 «ir N 4aeY#COPY E TO STDOUTIEf~+psqlaae\copy E
psqlLCAWGHAaae0016#0wO6aXaae000eeiW+./1

«®

COPY TOCO](0AUIQYO](e&IVWYO4TUITANVIT1 ANCOPY table TO

VIOSELECT * FROM ONLY table i*+T1 AfCOPY (SELECT * FROM table) TO E
X](68%HO0«|OT6ANuIEEU+AaT1

COPY FROMXYN](0AUGC U6ANUIE)aINSTEAD OF INSERT&*D+&é1

ETIAaNCOPY TO©?+U*+¢,121l YNNCOPY FROMa-+U*+&-2I1
AaKéeeURG+R*+2Ca-w1

A_28]wTY2°MIi?+SELECT1=L%](COPY table
TOAE1V;laTy2°M+uYIiCOPY FROM1YAXY\|f~+INSERTA&1

COPY&aUFR+hEiN:;DcQY#

9%/, ¥4]@AY4021 «~1ny&UTIU(./0:;DCY#»

Y2+3D*|E#./0:;DXYiy+1&UTi# IvorySQL |»¢CAT:;D+]»
IDeXiy+VW#XOIEX«+1¢% IJPROGRAM

z-+82eM 1 DCYH#O»Y,Y4]@AYaxTI&MI# IvorySQL [»XYxT+1
CBN./06y]»IExIwA/pg_read_server_fileso
pg_write_server_filesNpg_execute_server_program U%+]»COPY%HhEIE&zel
nNU&PNECRIE«—::Da2liy+bchEIEAT:;Da2liy+4"1

Y6cCOPY0 psglzee \copy aX1\copyiO] COPY FROM STDINIECOPY TO
STDOUTI*6©%ad%H psql®»¥aXiy+hEU+./1 nylK\]\copyOIhE+Xi
yMoiy!i2O(°»¥2QVY#:;D1

00&'KCOPYU\[+hENna# z-u%H\?>-A1KCOPY TO+

tu5:;DIE'6%O0I,#2( COPY FROMEXY ¢, 14%H]u?
-Az-+hEUG?1u-ALy/:;;D¥acQY#%»Yae

+UUAXcAE#®W+./Axe001

JPROGRAMxT%HaaeX0i2R@Ugéa +iytt$icA SELinuxé+"11

COPY FROMLO]AOU*+bce*D 06¢E91, #&YiO]é|1

2(00BICOPY FROMaaeLa#«*y-./UF1+R3I80INSERT+¢, @OVERRIDING SYSTEM
VALUE+TU%M1

COPYy-0yG?R DateStyle+-®10w°qR&6 XO\]-/0DateStylega+ lvorySQL

to stdout,
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23+XAcMIK\] COPY TO;¥%uc DateStyleg&ilSO1AZ6dc IntervalStylegad
sql_standard+./"#%H¥5iIni+n¢3XOi
N)aY*IntervalStylegd+:;DO0o001

e\./iN:;DA¥24%HhECRIE«-%HhEQYAA
%»Y4ly=./NINy/ENCODING @IEV;
°51,4800IVWYG./iNy/ENCODINGI EV;°»¥,48¥T481

COPYiK@%HOO006@U18K COPY TO+tu5Yi(uyzl,# KCOPY
FROMUAOULYZ[Rw% 6T186TLY{7EXPIEXiyl, #&0Y20/2)Ccl
N K%[3e+vi@UUGEOOIBX0A[UVX~+a)Ccl

EXO%¢ O]VACUUM{¥VNA[+ Ccl

FORCE_NULLOFORCE_NOT_NULLXYN*O
K*%R*15i(UcYN+]+C3,68UCVWCee]+G? ,66uC, 1

hEQ|

hma;
K\]textﬂ:@l©a|«—|+#%HhmhEI6Ub%_T(;#U__U+%T1%TU+r3N-aX|’A
Y1R3m # yGi.6ae+IE#XNy-i.%2+A(bHAM./¢é+xi,1KUC3+

R+U&\|z-+C3,1"_y-hE+hcTi7E q{xIE{&+BICOPY
FROMLIiIG%HOO1

J+OIXYUUU%BHCITAY-- o
Oéc\.e+E%T14%HhE©201./©900VY#i6+INGhEG9ICYZa-]wl
Ca\]3.0%¥4EeU;+°»Y4¥4)vt./OOEB&1

A¥-xic\eXYN]KCOPY ./U{z]N]JUTIER&-i+xi12A"1"_5RxiUd
%HR3+% AGEI&U TiIN;3%HA¥-rA¥-m~60T60«YN V;+-aixil

COPY TOiYQbcA¥-EOz-+C3,1 GAICOPY FROMIK/EGSA¥-U;cy-
(G3,0U%1ny1%HGC3,cAMNEYidp p+.ANG&INUIINNeaX 1

COPY FROMObAS5RZ +A¥-"Rr

R Qi

\b 50¢ASCII 8

\f 8=CASCII 12¢

\n OT¢ASCII 10&

\r O«¢ASCII 13e

\t 1IGASCII 9¢

\v <0GASCII 11&

\digits A¥-62%RUH-¥1.x0lIU. X482
+xU

\xdigits A¥-Qx6a%RUH|-¥ xUliu.x4
824+x0

V;ICOPY TOYi*GY%H-¥|-¥1U
A¥-"R1,#&°pc*>BG+06 B](Wotixil

bc*aulUvsaFR+30A¥-xiLNVUUUIdmM™ 1YAI6«i

CQYI6+A¥-INGWXOIC 622%H1%./©900¢
\.8IEC3,¢/0#\Ne+xi,160xi, LK&YbcdoA¥-0aU;NoA1
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E&de6aeCOPY./+¥]c./OTOO«AA 660\no\r R1V;XYc%H./O«tid
%HA¥-00«Ic%H./OTUlU%HA¥-0OTIYAIE{+*T
XOYi¥2560i1"_KY*+$DUccA Unix R Windowse
%yCOPYhEI&UMN-IPRA&1

AaA¥ BRK48066¥TO01 )
]-¥10|-¥1. XA¥ U Rz-+xUTIK./048UiYa~xil

COPY TOL]%H Unix 30+OT¢ O\nO&t6b%T1ATK Microsoft Windows
*+2:D]iyGO«/OT¢cO\NnO&IYAC?

COPYR%H:;DhESML1UWLRUKL%UI COPY TO STDOUTa#*10\nOQ
Ya:;DKL#&H1COPY FROMO-0aY
OTOOIEO«/OTO +T10wad UG./+8QA¥-+OT

IEQ«S{+6UI" yGU+TOIVYeeii°l COPY FROMLidael

csva!

0i0}j¢ @N]((-0(G{xd04 cANGTu\|+0é )
AY3¢CSVEhEQ!I1Y*( IvorySQLO/hmEN\]+6. &[1&6aeVWOA%E+ CSV
6.$11

bHOXU+3]DELIMITERXIAY1” 37 -&ixioQUOTEXiONULLXI,6
%HOIESTXIIWHEHINQ*QUOTEX{
UG;OIE6OIVWKUBUQUOTEXIIE ESCAPEXi+bc%|GEU;p*6.xi1KyG
z-BU-NULL3OI'XY\] FORCE_QUOTE{E1Q*+]1

CSV0!'Yad/:{nANULL30Cxi,1 IvorySQL+COPY]+]{0a
8inAUUINULLN?ENULL~.xi,yG VWYiN+]IQU%NULL~.xi,+-NULL
3INQ*+]1AM\/0g&OINULLN«U%HE
N#]+Cxi,IQ%HCxXi,.SIN«YSO+éc"e1
3+©2{IAc+8|1EXY]JFORCE_NOT_NULL{O6 2z-B+NULLYy-EZ1E'XY\]
FORCE_NULLCS*]+C3xi,./308 YNULL1

NOA¥-KCSVOIUY#%;? xil./©900
\AXYUU%H.AGE1GwAZbcOoOilK
%T*UUe@GE+\...2yGOi§IN+]IVW

y-O" N#]I|YiNOo0(./©9001" hK6-%H
C%H¥4]+d+hEVW38U)a%HEN+]+RWXO)a
\.3IEXOE6Ky-hEU#]u31

«.I.

CSVi!UlfiaxiR#ai.+1%HNCOIES6 -
DELIMITERXi6é++]BLAWSXI1K (=
{8]Co#$CSVTRp-ai+géa+./016X0

i(0O01" GE®jtulK(~./R IvorySQL.U;IEXOE6 0au
CSVhEYA06J,+Col

«1

CSV 0jLoAVWozeSai7}-+0«06T+]3+ CSV
hE1nyhEVY"(hmO!hE+bHOT%T+i!1

«I

{x& i6ee©*+CEEA#YDEa+ CSV hEInyuhE
0H{C#%ivWQY#0/1nyEXOiéR%0UN|5j

171



$1(=+hEIVWCOPY~X0062ed64 U foa+hE1l

(!

binary(l¢ @ (0fa./NY ¥ QY#hmi!as/©21&EhmOCSVil6

Y%0 #U¥LOIhEKY*+$D+10 IvorySQL ImUg+X/E
cM6S61'alt¥tal0./0!-8i?1ANY 04
%HsmallintBUyGU¥L./VWc&O©-R%H integerBUIOAOMLKhmOjU#XT+1

binaryhEQ; %HhE[6"HIE{xHi7
T./+438YN%HNE TY1[ 0./RYA+xU uil

hE[
hE[" 15 xU+p-KiY16>a-%H74+] aanl

p-Kar

on
11-xU+"BPGCOPY\n\377\n\n\0 N «i
"xU#0fi+%H16+ Acuofi#awO-I"*EhEN Ufh°04 8
Uxi48+%yRA&16HOALNT,13A
qD6<6"xU6<6CUIE©éunfa7el

o>K
32-Ué.Ui8IYUuuhEQ!+a6:>1UN4é0 4 0 cLSBéR 31¢MSBeé1
«iBHKYA+xU apgsCa~UK;elfiauhEQd! U\[+& KR#6M116-31
UNgR){utide+hEQd! yzl ©E* K3HO6U*E " qUC+N@aUl&%su
U610-15 UNgR{uii06,-+0lyzIC2EY4ujE
"=ABH66Ubc qUC+NgaU1V;C-.w%HOo> UIaoUTia"r

U 16
A0 1100./Ui7 OIDY_G )
Ol|Yi71IvorySQLYaliOidgaR|,#0!Yai7uziil

[ aanai
32-té.lut[ "a A+YxOu+ailyiism 1
V;I6HAIG"IVWBE6CHa-@%HAE1E{2u
0}+{pXOIDNK[ UNUAEC+./1"_OEYY
U6?7[ 4an./LeHIXY2rEA&1L

[ 4anKN'qi7%HO8600+y+B1 UO>KVY|KACEAA. /#eH1fU+
[ 4aU-+ouRi6{+*TaLl
0igUPNE6,-+[ CQeCQ[ aaylEgdiUo>UeYN
-06,-+{ncgaCUo>U{ulidc{aVWKE6OTaanK UCQIl./el
43
b%H4a %HuG4aUK.” + 16 U8.0.23¢V;1%HIU
+fad4aR¥au)al*+U.|, #OXOVia#( €126#4a U+b%HKI&#%H
32 U+4ixI16>]aP-dHxHxU+K.

/gaiinjém_I\(WXY#"élUu%i2’tul-1 Ul%H NULL K31K NULL
tusle>YiaP3xUil

KKUcYsa2p#$IEDCBOAECH./1

V;1%HU¥'0 hEU+ia./*RNcguu¥a,c0;48%e 1
XY 'pé{+adX0iCQ%HDNECz- R+0}48+] K1

6Upu+44./0-D +0¥0EYu~  IvorySQL78I2A#]( R
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Jcé+*sendo*recvii.cAéX YK78+src/backend/utils/adt/AXUER 6.1

A_hEUI7 OIDIOID KipaKKu.xUB1&#%HOAKI
YA&Y:aNi7TKKU.UL«ilvorySQLV;ImYiioidgaR1

hE,
hEU %Hi7 -1 + 16 Ué.xaY16{-10%H 4&+Ku.xnA21

’\_%HKU.'XY# -1 AY#Q ¢, +B.ICREHuIKOO01
0F1w%iU%}./Y*%+/AECOC¢1

uA

5>+AT\Ji-¢|eUGK-aic%HUVIRO»Yar

COPY country TO STDOUT (DELIMITER '|");
4%HhEUV!./RcountrytUr

COPY country TO STDOUT (DELIMITER '|");
Cci+Y 'A' 2[+iiviR%HhEUr

COPY (SELECT * FROM country WHERE country_name LIKE 'A%'") TO
'fusrl/proj/bray/sqgl/a_list_countries.copy’;

6VIR%HabhEUIEXY]aUcyG(R%HC aba'r

COPY country TO PROGRAM 'gzip > /usrl/proj/bray/sqgl/country_data.gz’;

03#%H D(4STDINVIRUU+./r

AF  AFGHANISTAN
AL  ALBANIA
DZ ALGERIA

ZM  ZAMBIA
ZW  ZIMBABWE

«ib%T*+Copu#%Hwi1

5>#]0¥10}lyG+U*./1u./#] Unix U) od -cAg6ét+1ut)aUBl
@%RcéHchar(2)IBuRcé#textl BURcEHINtegerliaTKOURRAC31

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
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0000060 \0 \O \0002 A L \0 \0O \00OO7 A L B A N I
0000100 A 377 377377377 \0003 \0 \0O \0002 D Z \0 \0 \O
0000120007 A L G E R | A377377377 377 \0003 \0 \0
0000140 \0002 Z M \0 \0O \OO06 Z A M B | A377377

0000160 377 377 \0003 \0 \0 \0002 Z W \0 \O \O \b Z I
0000200 M B A B W E377377 377377 377 377

“a+fUIXY~U Al 1

MOaa
CEMOXO02Xin°-®13U%06Nn°XY ™ »tQ80+|A(ga5«al+'m al
\|[EXPLAIN

IvorySQLUDH[REEGE%HCEEN/L

& L +H{U%EECTD.[+AM2(¥+MO{j\2#s 21+Inygai 7wdHvs

+8/D{yH¢ 1¥+0/1 EXY\[EXPLAIN&geA@8/DUbceEaeY+CEN/1
UOCEU/#%6pSAI&E6%OZE{AAI #mOCHEPY%E'I1

66AT\IEXPLAIN+/00textOyG(}16j0jnovVwa(Uo©1”_E|cEXPLAIN+YGg
i%HA L¥%%APIEYU\&+}i$DXO+yGllIcXMLOJSON | YAMLE1

EXPLAIN'I

CEU/+OMHUHU/OO+.152«+O0#0E00r&U4UUEQEZ0a+T1
Y*+UiyalaY*+0a00¢érg 0a6°+0aoue°+0al
~NaY#0+T{7IANVALUESTEOFROMUEO®D+.1&1a8A+©0¢é1" CEE
6v:%:0UR0OB "0IEK&Z0a+T*+3&BUIWHCIKOE©OU*ad& EC+OO{x
T66@U1 VWILG6@UAERax:finyKooU& aXOGEY*+00¢é1
EXPLAIN{U/.UbHOORYG%TI&H'm+©O¢éou/DUut/©O+xTAL+2 r
Ul @%Tes*«+©O#2ul/+ExT2  +ri\i/DHEsUT+CH#OH.x1

O3#%HJE+ATICH|{€lyG @a{#eHM+r

EXPLAIN SELECT * FROM tenk1,;

E QUERY PLAN

ESeq Scan on tenkl (cost=0.00..458.00 rows=10000 width=244)

~(BH¢EY:aWHERETEI&TTOAUU+aTINy/DGO 1\ %H]E+§ Oau

JINi7K+iéU+.x#caXE ér

¥ ru+892 1KyG-¢XY23U;cé+OclANK%HB UO3xTB +0¢1

¥ r0+&2 16Hri® (+ca#l/©OINATREYI
efiaxX]+TRNG°1YAppr%HOO+AUOXO{y06C3iaX]+Teh5>+LIM
ITATe1

¥ BHUW/EOYGT.+rit1*MIrc-u©@OOATREY1

¥ "U8HU/OOYG+TK2uicYxOusel

2 #]é/D+2 ~RAO-+6IEU{Q +1%a*Y3a)=>GEU{i 2 \

"C#seq_page_costLN?Evwg(1.018&2 ~.LU2(&{@al
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mU+ATRc-86~.1]/031

a%O0{e6rooH*«©0+2 i&+AaTOO+2 1'a%OMo6roH2 CA'8/
D?++¥112A#06H2 Yia 00 _T%~i%»Yufid[+OcloHOXO#pua[Oc
U+%Ha6n°\ #&N&/DU=wInu&UfAAuan/{a7¢ouii|IbHhe+0/
RLYyG*M+T®el

T.3a%0040IN0& Y#U/©00aI08A+T.IQ#UOO*G+T.16AEENOA
+T.4%01 niadNO&+TiIN¥](yOO*+biWHERETEGEAQ51
4 Ui«+Trui%aU(CEpUEOS{O6<0+T.1

ORBU+ATr

EXPLAIN SELECT * FROM tenk1,

T

QUERY PLAN

ESeq Scan on tenkl (cost=0.00..458.00 rows=10000 width=244)
80.x+0e-8AY41"N EXTr
SELECT relpages, reltuples FROM pg_class WHERE relname = 'tenk1’;

Ei*Etenk1a358Ha)=>010000T1 2 N8
¢=>0?.*se(_page_coste+¢Oa+T.*cpu_tuple_costél/0tublseq_page_cost#1.0lcp
u_tuple_cost#0.01l nyru+2 # (358 * 1.0) + (10000 * 0.01) = 4581

EKé6GuntEVCQY%HWHEREGEr

EXPLAIN SELECT * FROM tenkl WHERE uniquel < 7000;

>

QUERY PLAN

ESeq Scan on tenkl (cost=0.00..483.00 rows=7001 width=244)
E Filter: (uniquel < 7000)

:<iIEXPLAINYyGEUWHERETENVL%HOAgDOBSESQRE 04u/001
8i8-ut/©01&0&+b%ToCUSEIVWCYGAAUGE+T1NUWHERETE+AKI
ra+yGT.Tiw1YAIOAYLiiyfia 10000

Tiny2 YaNI\pp*2 ‘afi*éc/°{jl*éw 10000 *
cpu_operator_costeYA'0¢WHEREGSER&[+/AEC CPU Oc¢l

00CEPUe 1L+T.#

70001, #r0+rowsC#HU%S1A EyHovdHHEIWHE{XOER=aY*+rul
yCIBHrUiKb|ANALYZE&aeU6a7]
NOANALYZEzY+al./#4utUP$|Mu8+1

EKIé8Uc6E7E{dOr

EXPLAIN SELECT * FROM tenkl WHERE uniquel < 100;
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m

QUERY PLAN

EBitmap Heap Scan on tenkl (cost=5.07..229.20 rows=101 width=244)
Recheck Cond: (uniquel < 100)

-> Bitmap Index Scan on tenkl_uniquel (cost=0.00..5.04 rows=101 width=0)
Index Cond: (uniquel < 100)

m

T mp

8316/DO-\]%HVY%+U/r TU/OOIY%H +H{EGU% +FE+T+UAIa6*
«0/OOPU 4UUAGWET1E¢ " O TES "©2&0+2 C{xl,#Y#fia+U=
>RNIyIGHLpu*Y2E%|§8° 082 6ac\|v«l/+ n#n(*«&/©0c°+
00G{+TUAK®©?U;?EliaUaB I6MXYsuTEeO2+2 100fi+3>FR+0
UeO#xTuB +$tel

EKéBUIWHERETECQGC%HGET

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)
E Recheck Cond: (uniquel < 100)
Filter: (stringul = 'xxx'::name)

T

-> Bitmap Index Scan on tenk1l uniquel (cost=0.00..5.04 rows=101 width=0)
Index Cond: (uniquel < 100)

T mp

OC+6Estringul = 'xxxO&&wrt+yGTu.|

H#Y4a842 InGBUY2EGIyU*+T®D1

«ilstringul TE€YON¥4]U%H +3EINGOH+C#Kunique1R*1
&NJ{Aq4°+Ud°G+T1ny2 bu*=aCQw%dYA'SHAEC+d¢1

K}6tu5&/DL{B0(%HOsimpleO°+Oau/r

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)

K&GU/UINTN?E +8 2EIB\EC2&U2 {Cl,#0Ua%06#2TUAB +/&

C2 1 E{xOyLKCE%HE%T+CEU@RS{u/cél
8&"7Z&N](Aau%°+§ +ORDER BYTé&+¢£UI

NOWMCYE6/EC+B %6{U40RDER BY1KyiUAUIPQ ORDER BY
uniquell\JU*+0/InU°+YZ6F1w:6+B"1

&/DXYAAX;:\pEORDER BYT&1*>+ATukIBM+B TEXYH6!pE1
&/D'XYPQ%Hk°+sort%0r
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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)

A O+% AgiZAEB 1+;0¥TB IWHU/DX0iO-\lincremental sort%adr

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)
Sort Key: four, ten

T

E Presorted Key: four
E -> Index Scan using index_tenk1l on_four on tenkl (cost=0.29..1510.08
rows=10000 width=244)

08&B"UEICT B'DNK2eHO_ ®¥TB U;EO4aI6AXY\|LIMITCEXTUY
1

&'XY&4UA\|0LB UGRa)+XOMI,340#L.© ®BAUXHB 3[+2 CQ
1

N KWHERE#]+xHT*aé¢+°+16/DX0i¢, 1\]66°++%H AND | OR &Dr

EXPLAIN SELECT * FROM tenkl WHERE uniquel < 100 AND unique2 > 9000;

m

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 tenkl_uniquel (cost=0.00..5.04 rows=101 width=0)
E Index Cond: (uniquel < 100)

I§ -> Bitmap Index Scan on tenk1l_unique2 (cost=0.00..19.78 rows=999 width=0)
E Index Cond: (unique2 > 9000)

HOB0IYVH +IY 0C\|%H+Vc3OOEUUAQDUEI&Y%-0+G1"_E
79*NR+60IEL@RU/MNi(1¥4071

5>#%HATI&AUWLIMIT+~_r
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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)

BHO*>U*+CEl #EUCQWYHLIMITEMY #iia+ TREGNO°IVWE/Do7w&+

0-1«i°+x0800+42 0TU.EUG¥C&INATREY 1 #I"OOKH°REOT
+XAU%6Ci06Iny&+82 C#°+0800+XAU%IVWGE#EE+puru2 1U
AY]6HU/QY#KU;+0/*CQUH"©O#n(" UfAZKUEOE*4[892 |
nya2 i#8AW;:fc25HEU&+}H31

66UYHY2YaVHUINBUY ZO&A+Rr
EXPLAIN SELECT *

FROM tenkl t1, tenk2 t2
WHERE tl.unigquel < 10 AND tl.unique2 = t2.unique2;

T

QUERY PLAN

ENested Loop (cost=4.65..118.62 rows=10 width=488)

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 tenk1_uniquel (cost=0.00..4.36 rows=10 width=0)

E Index Cond: (uniquel < 10)

I% -> Index Scan using tenk2_unique2 on tenk2 t2 (cost=0.29..7.91 rows=1 width=244)
E Index Cond: (unique2 = tl1.unique2)

KBHU/UIBGa%H}ef"/4%4001&avHIOEUGy~ITOO1UOO+E6T+b¥
AWl +©11Y:%:+@%HcOouterO TOO#%6HT; >PR+(i°+U80a18+2

OTU.08U4SELECT E WHERE uniquel < 10ER+U*InG6ULWHERETé&uniquel <

10]KWWHOO*1t1.unique2 = t2.unique2TEEK'Yi?Iny&Y-® outer
Oa+Tu.1}ei"4%:e0L04 outer
TOOER+b%TAT&+@UHcIOINnerOeTOO1V; outer T+R3XYNE- inner
0&163I{§ outer T+tl.unique23#X]+IAYSUER+0U/02 0;>PR+ESELECT
E WHERE t2.unique2 =

constanttuiiccri+2 pp*E;>@R+=[1#n0Kt2*+av°+Oaii|RCI#a
e1A"©0+2 |NY outer O4+2 ('1galCQ2b%H outer TR6¥T%| inner O&
¢10 * 7.87¢laQ*](%2%0a%0 CPU Oc¢l

KOHAT31¥4%+yGTu.f(vHOA+TU.+RII, A8V Y#Aa+tuURMYI
nuXOa*OFNvHU+ ) ) )
AECWHERETEIVWnY&CONY4](%%01QYO-®bc%Hy-0a163#%HATY

EXPLAIN SELECT *

178



FROM tenk1 t1, tenk2 t2
WHERE tl.uniguel < 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 tenk1l 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)

OEt1.hundred < ) )
t2.hundredYOKtenk2_unique2°+tUNGHINy&N¥4]KY2%:©016baw’ %00 +ruyG
Tuo.l,#/4an7bcy-04al

«i538/D¢, IwOUTOY¥4+ inner

2g1:f#K&+*:pwo%HUITU/©0O 15818 t2°+OALCNL%|le\}efi"2%4©
OE6©?3./||cbH{8§ outer
29+TR60%|e1UO0K©?./0L&GaKUAUI26Kb%|60OxTOAUAEOD.
1

KoaC¥:%0IEXOi@RY:%0/00*05Qa0%:%AqDO00AOAGDOBE 1%4%Aq
DOE{8§(CY2¥%+ONTeIny%HUfAAYLAQDBE+TAO-UU%HC343+TN*G
1,#%HOAAQDBOENY4]KCY¥EEU6VWNYUBSE ST 1K%HUY:%UbviAqD
cévsal.nAl

N BUCCE+e 11a7%0I60XOERY%H-EY*+Y5%40/r

EXPLAIN SELECT *
FROM tenkl t1, tenk?2 t2
WHERE tl1.uniquel < 100 AND tl1.unique2 = t2.unique2;

m

QUERY PLAN

EHash Join (cost=230.47..713.98 rows=101 width=488)
Hash Cond: (t2.unique2 = tl1.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 tenkl_uniquel (cost=0.00..5.04 rows=101

m My mp Mmp

™ mp

width=0)
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E Index Cond: (uniquel < 100)

638/D¢, 1W\]%HO0%4Y2341KBU%HU+TNp-%HUA&0%:0IKEU686UNOAV
WUb%T ¢€0%:0{féu%1*MBE«ib¥# cA't/©T+rtenk1*+Ue0a#0%©00
+y=10%00i110%01260%0iEQi0%4v2%:0010%%:%00L4&+ outer
TU/@ATIVAb%HT °0%01

C%iXO+Y2%Ce#%HIVYAYIN5Hir
EXPLAIN SELECT *

FROM tenkl t1, onek t2
WHERE t1.uniquel < 100 AND tl.unique2 = t2.unique2,;

m

QUERY PLAN

EMerge Join (cost=198.11..268.19 rows=10 width=488)

E Merge Cond: (t1.unique2 = t2.unique2)
E -> Index Scan using tenk1_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)

V14%66&+y-.IN?EY:%1B " 1KEHU/UItenk1./N\|%H°+O&B 1YaO
~?Eh°+§ {iyT1,#2(onek|{60(%H§ O&0B INIKWHUUa{XTE6
Niyc2({xT+B"1§" 0&QB 8E%H +O&¥In(1°+O&4E6-§ +a)ly

el

%i¢@7&u/+:HE¥/DAA&OG2 si+bcl=I5XY\]8)/_Jo>pEA"

" 8UVYO*K;>+ATUE 0aQB #0oauonek+sA:flIoUXYyHr

SET enable_sort = off;
EXPLAIN SELECT *
FROM tenkl t1, onek t2

WHERE tl.uniguel < 100 AND tl.unique2 = 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)
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E -> Index Scan using onek_unique2 on onek t2 (cost=0.28..224.79 rows=1000
width=244)

0€0&/D0U]°+Oa{B onek+2 6E]§"0&4QB +:|C3E12%1VaI5%Hy
ZHHE +#OM16UXYAA\EXPLAIN ANALYZE{éU)u%51"5hiial

EXPLAIN ANALYZE

XYAAJEXPLAIN+ANALYZE; @{6¢&/Drit+°M1AA\J6H; @IEXPLAINippix
TUCEI36E0 p+TU.0KbHU/OOUKU+ pATOCI1a%HOAEXPLAINE(
+rUF1ANBUXOERBM%HO

EXPLAIN ANALYZE SELECT *
FROM tenkl t1, tenk?2 t2
WHERE tl.uniquel < 10 AND tl.unique2 = t2.unique2;

m

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)
E Index Cond: (unique2 = t1.unique?2)

EPlanning time: 0.181 ms
EExecution time: 0.501 ms

«iOactual

timeO3#Y °+0+ pOclQcostru3NYdi+EUIINY&0Y
3XOU%*1K63>6¢@+806+%O#I’U+TU.#EDé"%Ub
U3LKBHATUIrUBR#E%h° +1 #KpuU-8&b1

K}GECEQ/UIXY X|xT%HTUW/O©O1ANinner

°+0aX0inu*«}efi"u/U+b%H outer
TQNxT%]|1K5itu5lloopseIKwxTu©O+3|.IVW actual time

OT 3#BOXT+K2316#0wed6.x0-02 raNéi+:laXEM1LE63R*|
00ps3XYERKUO©OUpucé+a0c1K*>+ATUIBUKx Ttenk2+°+Oa*a[wa
2 0.220 °+1

K}GtUUIEXPLAIN ) ) )
ANALYZEiéuu/©OxTO¢oTu.UC+ACXTau|}1ANB 00%O©0F1AECH]|
Hi
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EXPLAIN ANALYZE SELECT *
FROM tenkl t1, tenk?2 t2
WHERE tl.uniquel < 100 AND t1.unique2 = t2.unique2 ORDER BY tl.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 = t1.unique2)
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 tenk1l_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

B'©0éii\|+B :fcAd#IB #KUaU#a)*¥TeoE6+Uala)Ce 10
¥,©0&0iw0%:0+.” 03.IYNNO¥.uA\[+ U4 +¥3¢” 3.6A%IMLi*NR
A)Ce\|l, #V¥iaNeéiel

C%jcé+/EC|H#NWHAQDOEAES+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
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EExecution time: 5.905 ms
06%2(N¥:]KY2¥:©0*+AgDOE2Aa031 CaK E&a%HNOATIEKY2%:00U%
HXO+Y2%2NAqDOEE\OIORows RemovedOToIGEL

%HOAQDOEIP+UGEKOa%0°+OaU1AN  0BHCEI& °i7%Hz-O+
xOir

EXPLAIN ANALYZE SELECT * FROM polygon_tbl WHERE f1 @> polygon '(0.5,2.0)’;

E 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: (fL @> '((0.5,2))"::polygon)

E Rows Removed by Filter: 4

EPlanning time: 0.040 ms
EExecution time: 0.083 ms

€/D0UG-Eh°e6H|MUjUY3Ei%]|°+OaINySUERWY%HOA+§ Ol
dU+MaTRNAQDBSEE\1L,#" BUENE%|°+OaXYN\|IBU@Rr

SET enable_seqgscan TO off;

EXPLAIN ANALYZE SELECT * FROM polygon_tbl WHERE 1 @> polygon '(0.5,2.0)’;

m

QUERY PLAN

Eindex 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

6360XY @R*+EO%Hy TI%6&IN°+5E+a0O6¢E\15#n1%H GIST
*+2(xONTGH# )
0a%+Or&°pEOPYAd+XOi+TIP6UTKWET*LO+7TMGH1

EXPLAINa%HBUFFERS¢ @XYOANALYZE%A\{ER{XATOAU[}r

EXPLAIN (ANALYZE, BUFFERS) SELECT * FROM tenk1l WHERE uniquel < 100 AND unique2 > 9000;

E QUERY PLAN
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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 tenk1l_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

BUFFERSF1+.xXIZ0U00CE+80 A#2 1/0 s]+1

OB6NUEXPLAIN

ANALYZEpUATCEIbcTUIRLEE*2ele\¢EXOyG+bc©_NAA{IIAWEXPLAI
N./17_E}6AP%H./ua¢£QY a7E+UIEXYKAP&6Omasel Anr

BEGIN;

EXPLAIN ANALYZE UPDATE tenkl SET hundred = hundred + 1 WHERE uniquel < 100;

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;
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hA"KBHATUA@R+IVEE#%HINSERTOUPDATEIDELETE&2eO134]u{a+ppUU i
«&-6{01<du/©0eY16HOOUS+u/0OxT-UCTYN/IEU8O./+UU1n
yK*>180@RE0YZPA+Ueu04I&+YGNai%H{OOOKOO©OAdN{OA

+T1'a%O3E «i+#11a./ua©OX06X~+ATOccH31&cés3 £ +Oce

18/DV;V¥4a22 raCQbc¥{jkdoUU16#n086UUb%HN+¢EN/
RELIAY&Y-®U/+¢,11

V%HUPDATEIEDELETE&ae-®00«|0l yGXOCEMr

EXPLAIN UPDATE parent SET 2 =2 + 1 WHERE 1 = 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 My mpy > mp mp [my Ty mp [mp

m mp

KGHATU{OUOE6 oUHTUYNswFR+AUu1nyaFHy-
+OATU/Ib%H2Y4(%HU10]SAPIK{OUO*0«wWLN{O
+(1?A0UI€0+8 0¥+ TU/U*¢B00«#4 PostgreSQL 9.5
230C+IKY;+ImUGETIAA ~aTu/60%Ud86A00&1

EXPLAIN ANALYZEeu+ Planning time#4%HYOP+CE£aY CEN/ V¥ T
Aa[+O¢laUYI0OPor«l

EXPLAIN ANALYZEéii+Execution
timefixTD+890?2z0¢IYNATNé&*+bce*D+O¢l, #& YiOboo«|é/

+0¢1” a8KxTBEFOREXTD+O¢I&LNIiKi?+8-6{01<6©0+OcU\,
#{XTAFTER
e*D+0¢Y:aNUu8INUAFTERE*D#KEHU/eY6Ne*+1KbHe*DGBEFOREIAFT
EREMNEC éli1«ilJE9E*DLYINXTIARM;©9IVWnyymYiNEXPLAIN
ANALYZE o1l

aK

Kvija~+:fUEXPLAIN

ANALYZERI +ATO¢XOBG*%HCE+hexT1Tal (YiayGTN~gio»YilA
+%y2 0 1/0 662 YsaNiiKU1d|I"EXPLAIN

ANALYZERACQ+I 2 XOi{X~12A#K@UgaO]gettimeofday(){D+$D*1EXY\]
pg_test_timingU){i" KE+ga*+u02 1

EXPLAIN®_Y¥%uUNC&RUEPUGH+-8Y*+tulAM%H{(+0*+©_ YONc-Y

"D3ULE/D+2 rUYH#-MHVWNYEXOUWH{H I+ 1%HY *+U/1
%HOVAATHIKIHGO/%6HA)=>+U* ELESEHERY%HE OAU/IQY A +#
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EX]1&/DO6R&KbCtUSRL[]%]|&)=>C2{0auliny]£C+=>0a¢
@%H +#%a03+¢o0YZK;>+polygon_tbIATUPAe1

K9%GtuUIpp+30ru+3Y iu%E{¥1 #5V-001%;oM+tu*aeKu/©O+
XTNLIMITIcO+~_{JO61ANKOUU;JA+LIMITEEUr

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 tenkl_unique2 on tenkl (cost=0.29..72.42 rows=10 width=244)

(actual time=0.174..0.244 rows=2 loops=1)
Index Cond: (unique2 > 9000)

Filter: (uniquel < 100)

Rows Removed by Filter: 287

m Ty [mp

Planning time: 0.096 ms
Execution time: 0.336 ms

T T

°+0800+r02 0TU.NEUY¥C&IATReY1 #pu* ©OKERVHTUGC
006:6TInypu+Tu.Ca 2

VWATOcUI(2 rufide+O¢18V-raOOI8{{%ijrucopuséi:*+Y

*1

VY%¥rago+Eilr %HIVYAY4]tw%Hy-VWAU+s6%HTBG(CY%HYy-U+
5%HRI&LOO6C2CY%HY-1Kditu51Yia{x+u%VWnyYE6OABUHyY—

+a A13i(0Y©2%HTOO+haU-16© CCKLIMITUAFR+1CCI* outer
c@%HeTOOI7Sanvid+Tlinnerc@UHE TOOINISVWNaOO&{€Ou%WH

B+T1EXPLAIN ANALYZEfauu* inner T+ov*GIC¥C&uU# p+AECT1Va{x outer
avOI2 inner TW/OORIK+pUTU.iéR 3(puK inner 2gU+T.1

“(pE+"BitmapAnd 0 BitmapOr ©0&#JK&U+puTu.u"1

ABIEXPLAINLéGE/DaeY+bHu/UO1
H#IKIotuSIXxTDXYY T} UOINUy/8/0Y X]+~.30°-86U0 U6

aebcT1 ¢V;15{ikOaAnu+AppendiMergeAppendUO+TUOU e 1e
*z20ituOIL4AEXPLAINYGU<=5860/UOIVEiiSubplans RemovedrN+061

&/D\J+&u|)
ER&ad}

7BUK*%URPICEE/DE6IU%HEEBO+T.IOMOO2CEN/LG¥+¢,11
mU2ga](doru+au|¥T%Hy!+kal

aul}+%H AC#bHU0°+U+@+4.1IYNbHU0 +0]+a)y.186[}gaK
pg_classu+reltuplesorelpagesBUl dUXY]¢5>+CEC@BO|}r

SELECT relname, relkind, reltuples, relpages
FROM pg_class
WHERE relname LIKE 'tenk1%";
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E relname | relkind | reltuples | relpages

+ + +
Etenkl r | 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)

830UXY@Rtenk1i7 10000 Tl &+°+ abHxTI,#°+UENUEXCY©?2e1

G(~W olreltuplesorelpagesY#pO{O+
Iny&UA&i7a6A0+31&UNVACUUMOANALYZEOEH DDL 42e¢cAMCREATE
INDEX&{01%HYO&°0+VACUUMIANALYZE@UcébtueLY&0O4a+ AUIC {Ore
ltuplesu.16C(Uw%HU%1KbctuUI&/DLbp&Kpg_classUER+3{U%V;+

Ual jIBMER%HZp+U°1

3X.CECH#O°UUT+% AlIni&Ga"6No¢+T+WHERETEL
ny&/DE6r8SWHERETE+¢, 1ileiDWHERETEUbHGE+T+EAL
](6Hb;+|}a0Kpg_statisticgdAxU1 Kpg_statisticU+@ ANALYZEOVACUUM
ANALYZE&ae{Ol VWa#U sce\ee{Oeel

dwA¥.¢ @pg_statisticUCI
AUocau|}+Oys¥t@&+eépg_statslpg_statsNgud{-lU©1
QWIpg_stats#fia=RXY©2+IQpg_statisticCO™ 6y]»©2cdMXYAZ-x!]»44
U[}U?2%686=+0+U-+[}1pg_statse&N"UCEUV;]»XO+Ue1ANS

uxyr

SELECT attname, inherited, n_distinct,

E array_to_string(most_common_vals, E'\n') as most_common_vals
FROM pg_stats

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 | | I- 580 +

E | | | I- 680 Ramp

Ename |t | -0.284859 | I- 880 Ramp+

E | | I- 580 Ramp+

E | | | I- 680 Ramp+

E | | I- 580 +

E | | | State Hwy 13 Ramp

(2 rows)
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«iIBVTél+#i*+R1%H2%23(roadlcinherited=té+&°Oo«||
C%HCiiroadum ¢inherited=fel

ANALYZEKpg_statisticUad+|} ¢2A#bHR+most_common_valsU+s3@.ohistogram_bo
unds.d3eXY]ALTER TABLE SET STATISTICSaseub%Rzal

IEAAZ&%A7 default_statistics_target¥Toigdl A;+/0"# 100
H@1Féu"1XOié&/DLG{/*+rucA#2WoaYé|./A9+Rel
d40#Kpg_statisticUcéw{xCcIVWE6=ax%06+O¢{u8ru.31

UEUSIEZI+"1XO{ DW6./A9EZJE+R1

{x&/D2AA}A|XY~U Ai 1
aaall)

88XY@R ™ (CETEUIR+XHBUUQAT-Uy+xTu/+DeE1E/DAGICE
XHOE#PY&C+16;caKBRUUPFHUSHY Y ¢+1 (8é+au[}Aa+UzH
ER+MRI&UUFIGRIR?f+Y201Y AllvorySQLaO0U8x44u[H&OUUSE|
11

_(XO+BéD.—|é:3[ﬁYYXO§908x4aU|}1XY+déaat||}2'|'c;{éN+
vau|ie{zi:;;D?EINBRED+au|}1

au}FiXY\|CREATE
STATISTICSase+d16M%H2i++d{{#+-dw%HAx@{ul2au|}az1pu+./

[®# ANALYZECIE#%HAU&zIIE#6L+89APexT+1[®R+3XYKpg_statistic
_ext_dataAXU@R1

ANALYZE'(&}{0888ERAN[}H+UTMM{UBAAAU[}L ™ (Mm+ iiP-UIE
UB+A0[}AOCN % URERCIQCQI*+AU[JAGABLI(U{/*+AaAu|
IO (U{xEKU8AAAU[JU*+O¢1

5>+01UkaV;li+4aau}cél

.1l

SiE+%caaan|}aan.lllo#K./06!-.U\[+no1”_Ra+3+%204aY
O-Rb+3leYiavHT)aii*+a3 #aY*+b3l8UCjRbA.TI(RalK%He°
€07+./0UIA.TI%u{aK (51061 1Y Alpp*{x./®Di ( j nUf
Ne&°eoTIep+AT#IWMOQai Aed 1 1e\K%HeoeoT+./0UlNa}d
RUg+ A?flooXYupY AR.1i1

Ai.TI+aKAY-@w2-¢EUra+/°M1~ %HCEE78¢ROTIR*+BEITIR
*+OEY¥%%II© + j1,#" Yiafi.ll+¥%0ICE£E/DLc-BE#HEC+HI(

020 j+irl
6KY4e/Da?n.li+[JANALYZEXY[®uURI+GilarAaRaUc+1aix0O
iYORYXPEIny./[®N"1GU2W6K%HAU|}2IU%AGE+RAc]dependenci
es¢ @-.1deC2Eu?+Ra+ddependenciesau[}lYAZANALYZEYN6q¢£E/UY
6+2 1

O3#%H[®A.TTau[}+ATr

CREATE STATISTICS stts (dependencies) ON city, zip FROM zipcodes;

ANALYZE zipcodes;

SELECT stxname, stxkeys, stxddependencies
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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)

03XY @RR1¢!4&e°0-R5¢steInyg.i1.01Qst{O-42%+!41i8-a{x
st¢58%eaxH!41
Ka*NA.TIR+¢£08¢ 1i016/Di\]lig. {O8U2BE +¢, 1iriIBMGY
ioeelrl

i+

V;CaK ojERGECLR(E *EZ&0)aé 3+IN
TeOIf.TI6"11Y N &U{p¥EZVHRIEEZROUP]+f3GE +rul
NYT]&{o¥06 TEOLIKEIEbCEOGE+EL

K]fi.TiraO1&/De-K*N+R*+6E#,-+VWny# a+1"_&U#Y -+
ho+rOL# T1L#W{XOMYIN  01ANi-%HEM+CE

SELECT * FROM zipcodes WHERE city = 'San Francisco' AND zip ='94105';

&/DLiUécityTéInu&Ya7¢ 1i16#h°+1YAled "Ca"TUAS>+CEl
é/DNLG*M+ce

SELECT * FROM zipcodes WHERE city = 'San Francisco' AND zip ='90210';

YAIA.Tau[}UfF1a-+[}{B6djtul

K{xbutuUI5;coAé#0Ua+1ANKY:]a UXOa%HGUKDN, 1,-+st
OIARIKEEUL # Y#BMIATIIXOCY#%HXT+, @1

X4XnA30,

ER&U[}a8b%RUXNAS+.” 1KADXHBCAGROUP BY a,
béOI"_&/DCaERAU./IPXnA3.” +rié&io0I(le 1Y¥+0/1
Gwo¥dirulANALYZEXY URE[®XNA%au[}10Y;%MIGb%i XO+BEDLE

Emt#YVpu+InyCiti%aGEK%Hau|}2ig]ndistinct @-.eU+RA[®./
1LiuRaURG+R+b%jXO+aDR[®./1

OOU:+ATIZIP48UU+XNA3U.XOCOMr

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)
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E WHERE stxname = 'stts2";
[RECORD 1] -
k125

nd | {"1, 2": 33178, "1, 5": 33178, "2, 5": 27435, "1, 2, 5": 33178}
(1 row)

6UlialjBaDa33178HXNANZIP480AGZIP480stOZIPA8+st+hemp*2(U
Ui-+%H$%+ZIP481&UM{C¥au#iif+&1C%:>IstoA+aDCa27435HXnA
31

deC?pp](Aa+RaDYNAA.OOru(UwUyl/+RED+dndistinctad|}2il
E[IANALYZER"CIN&[1

x4MCVRY

(IbR&S+C Y%, A0[#ERUL

BMXY2EHR¥T-&/°+r0l #2(KxHR*)adE+¢£IXOi(uda+O0ru
1

Uwa#0irilANALYZEXY[®RED*+MCVRU1 GNOTion-
distinctg.c12biXO+RAA¥TYBURHYVppu+1 )
K&jtusSICE{#"yINUMCVRucUNOIIMon-distinctg. Y *eadw»@(331
ny{[®K\Imcv¢, @-.+au2iU*OGE+WoRE+./1
O0;>+UAI'$480+MCVRUXO(Y5U-cO{jE+au|}Y*I&EB6Y%HH.
{6¢MCVU-é:

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),

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)
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GUkstc‘)A+sébé_1.D#%&'2nlbu®WgKMmUéEUO.3§%1
aD+'m®Wgy/|E+bR®Wu8e{i0.0027(I(UvH. y+Irl

de{KpuKSEU%A\]+B+aD*+dMCVali1X(56aDIOOruA. i(uuy
+xT0/1 E|ICIA[ANALYZE0&/O¢1

JéUJOINTELE/D

BUXYK%-ai*]élJOINAftL¢£E/D16koueHEG&IBUTAEG%01TY40
1

K%HJE+Y.%CEUIANT

SELECT * FROM a, b, c WHERE a.id = b.id AND b.ref = c.id;

8/DXY§ ?2Ebc§ Ya¥i-+U1AN&XYaeY%H\|WHEREGSEa.id = b.id%% A R B
+CE£0/126]CCUHWHERESEC C Y4¥:REHY2YULIE&XYAY2Y4 B 0 C 26a%2%4 A
ER*M+© 1 IEAXYY2¥% AR C 36c© (1 B %% N

YABHL~WY¥InGiizeYéé+ A 0 C
+)*AlIQKWHERETéUY4aX]8E{ufuv2¥aclvorySQLxTDU+fa¥%R*seKvHy
-0Ucl AY&IY86i1U%de© el

26+%0O#0Y*+12¥sXOMIGKA .f~+© | KxT2 *AXOa:3+SA1
nyl&/Di2&U¥TAVYHEGSC~+CEu/1

V%HEEC*NVHIUHUOIWHYEG 0{x%2%.81,#X0+v:%.8".P-U.A+C
QvYz.Cal

VOA[Hx, +UY6Ipp*ymYX02iaXOML%|aE °I¢E2-{HURE6IVA
+Oc¥Té/1

Vajx+y-00IlvorySQLE/DL4AE °VE1%i+%nW °I&CE6 oa". +X
OMcVo+iclgeqo_thresholdATO~.g&&1+% °]O{al #VY %-iéRs¥+U
1

Ve£E*NCY:%018/DEdA0AcUEY.Y:0Aa{U+8 1AM or

SELECT * FROM a LEFT JOIN (b JOIN ¢ ON (b.ref = c.id)) ON (a.id = b.id);

LABHCE+EQU>*0;%H-&101, &U+A.AY* nd™_ A 3abc%TYOU% B
0 C+¥%0U+TI&MINYG1nyd36/D2Y4¥:8 VaadH¢ 1r&1id%% B R
Cl26c A %¥%Ru©_*1

0% IBHCEE; >%HAaKE/*+Oc{81Kd&tu518/DCax0°-x%¥%8§ R
#2041 AN i-r

SELECT * FROM a LEFT JOIN b ON (a.bid = b.id) LEFT JOIN c ON (a.cid = c.id);

L A fa%2%R B | C R#a~+1V;ICaFULL gOINé°E91/23/4§"l3X.*NLEFT
JOINIRIGHT JOIN+putuRK}jal*XYN=OB31

&1%:%ATCINNER JOINGCROSS JOINIOUE+JOINEKA *0OFROMURGY-?g#%6M+|
ny&YE9Y~%:§"1

e\3x.¢cé+JOINVYE°E9Y2%48 1, YaXYzlilvorySQLE£E/DLARJOINTEVUa
Yo¥4§ EPg1ANB3+UHCEK. *#~+r

SELECT * FROM a, b, c WHERE a.id = b.id AND b.ref = c.id;
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SELECT * FROM a CROSS JOIN b CROSS JOIN ¢ 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);

/_B8UK&E/DUAJOIN+E ITWHBUHOGUH #6E@%HEKE/*+Oca1
OH~_?(CaUHu+4%:Qa#aY au+,2(.A, x+UIXOC#T&-.w1l

6E1&/DiiRélJOIN+Y%8"1 BUXYCATO~ join_collapse_limitaad
1(8&X03K5h64)1

EYTUwbN °Oc¢{e°E9%2348 InuXYK%HOAFROMRU3\[JOINGUI1AN
or

SELECT * FROM a CROSS JOIN b, ¢, d, e WHERE ...;

"_raéjoin_collapsermit = 1IWH6(;Eyé/Déc A ¥2%R Bl
36aY2¥R8&+U*,VYEQ&+¢ 11KOHATUIXO+Y:%48"+.Adaw 5 1

?EG;:fE9&/D+ °#%Ha]+a01Y a#2886/0¢ #2+(&/Dee Y ¥+C£ )
0/1 ~_&/D?E/0¢, 1w%HUY+Y5%:8 IEXYAAJOINAFEY& ¢ 1%H{¥+§" N
COEY2U%H{¥+§ 1608 ¥TPEL

%H-8uU+-®8/O¢+yz#cTtEabR&U+ACEULAN or

SELECT *
FROM x, v,

E (SELECT * FROM a, b, c WHERE something) AS ss
WHERE somethingelse;

0jtuXOK\|i7%2¥:+e80GE\uéé+SELECTE|LNa-R+]éé+"IERGI*h
-8(i°+¢£1 Aélé/DiyHcT¢EabRACESIERr

SELECT * FROM x, y, a, b, c WHERE something AND somethingelse;

dMA@izeY%HE&¢+TCE{¥O+U/cANouter +WHEREBEXOAC X %%R A
*IOMCcBw A U+NXTI

nyAZwiYTe¢E+e - yGel #0I15uCQwe/+Oq\

K&316U]X Y234y zrdwvHE ¢ +U-Y¥yz16M+SA#:3+InGXO+0/ .+

#?Ez.Ca+1

A adAfrom_collapse_limitHFROM@LIi(UA¢£EI&/DLYHAAOOFETE¢E{AZ*K:
3414, °yzU1EXYAAOCIOIBHATO~ Ké/Ogou/+R™ UgtEKQ1
from_collapse_limitdjoin_collapse_limit+&AiCING&UL+E3#*%EmMrY%HtE/DcO
LcT¢EOK>TOICC%HticOcé!¥4¥K>T1A&IE6HCjoin_collapse_limitgdYo
from_collapse_limit%Mc¢dMé|v2%0TEE+TUc el 6Hcjoin_collapse_limitgau
1¢” Elél1v%s¥utiysy.8 el
HEXYC&UBAYY*+3IBMECXYUOI"0U&/OcoATOcUc+KQ1

#$%H./0

@%|#$./00X0OE6A-3 +./1mUi7%06"cédHO0ALXOC~+del
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_189Fg

K\IXHINSERTOI?z89FaVWCKs6L%|FacKoA SQL
UI15i8-K23*GBEGINVWK©O©9O*GCOMMIT1}6°»Y40X0l-ECLWOOIKGj
tuSEE6°-KEE6LB6OU0°pIELWe1”r EPNb%HA-RNEC FallvorySQ
L6Gb%HNCQ+TL{XUU1K%HmM;ULAad-+%HAECY¥0#™ %HT+a-}h
|fiaU;a-+TRINOMIBMEYIN*K A6-+./U1

\|COPY

\|COPYK%6&2eU367iaOXIQY#%gRINSERTAze1 COPY&ae#136% TQUIA+

&YAINSERTWHZAI ,#K3_./36©£0+iT"{a°11
NUCOPY#EdazeIny\|6i:f#$u0Ui?z89F a1

~A_EYO\COPYIWH\|PREPARE{+d%H TINSERTA&"afiI@126y/E6\|EXEC
UTEx|16MGAZwavAPo&/INSERT+IT1Y*%0YY*+:IF1uNOI
X~U%:0hiu+0'1Ae01

:«iIK6-%" TONCOPY£S&#E\INSERTYI
e\WPREPAREVWcxHA-NY3 p-%HE%m;1

*M+m;UICOPYE{H+CREATE TABLEITRUNCATE&a{y1 K3jtu5IVE6«
WALInL'JK%l:IOO+tu5I|'706—|./-|:hEYéDMRLN/EGlYAICanaI_IeveIﬂé’l
UminimalgyOnia+aeeili« WALeOG6i%4]6; ol

A6+

~_EhK6-%HO=d+Ulsy+:f#=dut]COPY3 6-ul+./126+dUEG+
beo+1KYAK./+U*d°+6EKbY% TNE-OC  {O&{y1

A_EhK2EalCQ? +./1<6°+66-02600+d +XO#ts¥+:x1
VaIK28°£+qcl8&./0]»+./OMOLISIL B o
BUK<6$%°+U;'E6EU 0]SINUSWEIF1+006¢K28°++OyiA}l

/EBCIE9

0°+%MIOY3 O8¢CIEQE%TTOC~W{C1
nyla<6CiE966-./26adE9i{a]l
*MI6-./0E92}qcO06¢+A}Uc aKKQ1

{a6+#IVEKYaCIE9+tu500uU6-./0I
bHOTEG6%HK:;D+goae*DmEcn(#%He*D+e*i6¢ T+CIE9eR U+
A16-.2.Ti(ue*DmEBRIGX]UAI
iYYO¥2+g0IECE#Aze+/2th1nyK6—-3 . /OIXOE6CQY{{#q¢ e<
6VaO%]Cilr_UO/EBEY X¥2IW$%+308fXO#CHLE6-@UAOY{G+m
i1

CQ maintenance_work_mem

K6-3"./01uOC3maintenance_work_mem%a7  XYo¥MO13H~.AXYIZQ!C
REATE INDEXéa‘BGALTER TABLAE ADD FOREIQN KEYaal
&Yi2COPYm a{2U]IAY6HdeCaKE\*>+%HIvHa6006a]1

CQmax_wal_size

uOC3max_wal_size%a7 "XYé3 ./6-{y1

d#nG0lvorySQLUG-® +./L(106¢O+*seEKEG checkpoint_timeout%a7 z-é
{®°108cO*ae%H6¢O0Ifav=RIiN!«Ra)*1
AAK3™./6-000CQmax_wal_sizeliE+6¢0O.AXYNbaL
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_JWALIlioSwt

V\] WAL

TiISVi0%H23U6-3 ./OIKx-©96xT%|O+'11E0AS +C~ WAL

Hy1awO66-00xC ™
WALIAALwal_levelg&iminimal6Larchive_modegéaloffYNLmax_wal_sendersgad"{ ]
TioSvil E6«i+#lunddgadE6RSs:;1

dwAZIiDI WAL *UE0a WAL
J+OcUCIBMLLpp*\}odae{yIni®_wal_levekminimalVWV;Tm;cliy
m;e+diw&a{a+ul°+l|&aymY4« WAL1cAAKSBEx TY%HfsyncQY#«
WALI&UOY{i"40qi!§2°¢1

M6ATANALYZE

YaeHOyEéR a7wiU+./A96160REA&'ATANALYZE16ii00U3™ 6-3
~JIATANALYZEGIEVACUUM ANALYZEe&qié/Dau+sOau|}1

N Y,a40./IEAN./AOIWHE/DKEEE/OXOLG{S0O-I(UKbit*+M
OI51E6«i+#|*_8]w autovacuum "N¥al&XOi§9ATANALYZE1

?(pg_dump+%o«0

pg_dumpaeY+68am89%a]*>+NéHg,Y#° e&dl

61XOY 6-pg_dumpdsIEEGAUL%OEC+mIg:«il6660 (¥%HOSl
QY#+d&+0y1*M+60""](\]psql6-%Hhmo3I|pg_restore4%Hpg_dumpli
hE6-€e1

UY23S2pg_dump VCOPY2M9$6NafGreyZghé34°Fa2
6j+cpkaAe342eeAéimnecH_5<N(u23S2GUIGRSHACHO{
Z RefaZH&

Umaintenance_work_memomax_wal_sizegd V+ceEhé33+¢31

¥ "\ WAL
TiISViK6d0 o ]&01K6-63U;IXAALarchive_modegéioffoLwal_le
velgduminimalYNLmax_wal_sendersgaui"¢cKx-dump;e{pE_]1
UBIL&UZON°+3VxT%|O+11i1

¥ |lpg_dumpopg_restore+VTo80¥vaj¥ThEVWEGE\]+sfiV*b;. 1AA
\[-jc @+VT630¥v¥UOUES{E, TAICEX+MO1

¥ O#E¥UK%HEY%m;U¥veH68168MLIL-1IN single-
transactiondeeT¢ @%~ipsqllpg_restorel
V\]6ja!Ole\WW%H{u+OO0NOmeH¥vIXOIAAYZoaw{xHuO+U
Uly/./c+i?MI XOA9Ja{¥1" E\]%HE%m;VW?2zw WAL
lICOPY&aeLATEsy1

¥ ~_K./0:;D*axH CPU X]IXY o\]pg_restore+N
jobs¢ @1ODNVT./6-0°++d1

¥ UBATANALYZE1L

%HC*N./+68YL\]COPYI #&Yi<dlad°+IVW&ABYe&Ci1
nyV6-%HCa./+6801" E¥s¢ \|WOAAIEEGIi<dVed°+0CI1K6—
/OCQmax_wal_sizeYaa]l,#Y6aCQmaintenance_work_mem\YAjKY6AUrd®
+0CIOEYZLWo61VWYBCOKEY6xTANALYZEL

-itgd

[¢M#./0+%HaqiYFam;+Ox+2Mce\#*ae:;D!§lIce 1l
2Qli¢MikéCQ./0+iTiny” E+AOYEBG6H(illvorySQLXYN%AYAT{
Y1KituSIEXYO@5R%A{FCMO16w5>RG+IK./ODE!§+tu5"Oq
HitM1V662aN\|OICaba+@Uga0s6ioee./A}%&+601
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¥ L./0®w+./AxpK%HUalI+hEga*ceRAMa)e16¢dwiia+./0a)l/
0,,L./48"RX]+U4& ¢XOagdnel

¥ ?zfsync\ YE6L./!-a)1

¥ ?zsynchronous_commit\XOYE6Kb|FgOEcWAL«-2)16;g8X0iK./0}
80S{m;A}+0lc, #vaa./A&el

¥ 2zfull_page writes\ YE6&1 A=>«-1

¥ CQmax_wal_sizedcheckpoint_timeout\ 8ill6¢O+®WI,iCQ/pg_wal+ad661

¥ +dYLp>+U{AZWAL«-IYABiéUK!§OY201

A/EzI

A/Ena

JOAAE#zZL .1A%H./06 ERCY%H./0+A&IvYa+./0XO#PostgreSQL,
IvorySQL, MySQL, Oracle, SQL
Serverfl1AZEA&#%H)a./M+vsAAIEG2./0+ AYN §+2Mw zA1" ¥
IYZ 2Reed"#Vo(heATOcluwqii;YUIATIVWY *ee./A}.J0AE
BE¥TK\+¥4]A/E1

A/E6./00g434iDY560r

¥ A/6+./0ga%.€°%6 ./0ga+./1AZAAEAAU./A}UO+./0ga.
/Yeél1

¥ A/E6+./0ga%:e° % a./0+NO1AZAA6N./célAfon. +YIIIw
Or4:xI(uéHT;,ga+UfATIIOL

¥ AE6+./0% %eEHT;ga+*50! -Xé+q;8H1;ga+AT1

¥ A/6+./0 :>3DMOYOE( ./0IUéHT;gaF1MOqil

AZEU)Ora2Pg

Ora2Pg #%HZ[+U)I](L Oracle ./OAZR IvorySQL ,-+a!1&%%4 + Oracle
101890&VF28&+©1il./126aYXY36R IvorySQL ./0+ SQL d&m10ra2Pg
XYA4L0OU4 Oracle ./OR3éi1./0AZIIEJE L%06 Oracle ./V'R IvorySQL
./0U1&-é-1\JIVWYE6bc Oracle

J0%0IQYE6BF1%2¥%RO0racle./OAE+~.1

Ora2Pg ~%H Perl amcora2pgeYN%H Perl ayc

Ora2Pg.pmeaYI$%E6L+mtC#un&+%AahE ora2pg.conflgds¥: Oracle ./0+ DSN

0%HX¢+ SCHEMA

fi+1&YUBICE62a(G+cerTABLECGIHE90°+20VIEWOMVIEWOTABLESPACEGSE
QUENCEOGINDEXESOTRIGGEROGRANTOFUNCTIONOPROCEDUREOPACKAGEGOPARTITIONOTYPEGINSE
RT | COPY6FDWOQUERYOSOKETTLE YN SYNONYM1

/0tu510ra2Pg (G%H SQL hEIXYAA IvorySQL °»4U) psql
xT(G+SQLhE1V¥T./AEOIXYK%AhEUZA%HAS./0+
DSNIA%.L./40racle(=R IlvorySQL ./0U1

2 ora2pg#EIl

view #

trigger #}6tuSE6AUUREm
sequence #

function #

procedure #}6tuSE6AUUREm
type #}6tuSE6AUUREm
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materialized view #|}6tuSE6AUunam

AZEOracle./OElvorySQL
"

linux"# Oraclelm IvorySQLIm
Centos Stream 9 19.0.0.0 4.0

T"#23

23Perl

[root@localhost /]# dnf install -y perl perl-ExtUtils-CBuilder perl-ExtUtils-MakeMaker
[root@localhost /]# perl -v

This is perl 5, version 16, subversion 3 (v5.16.3) built for x86_64-linux-thread-multi
(with 44 registered patches, see perl -V for more detail)

Copyright 1987-2012, Larry Wall

Perl may be copied only under the terms of either the Artistic License or the
GNU General Public License, which may be found in the Perl 5 source kit.

Complete documentation for Perl, including FAQ lists, should be found on

this system using "man perl" or "perldoc perl". If you have access to the
Internet, point your browser at http://www.perl.org/, the Perl Home Page.

23DBlay

DBlIDatabase Independent Interfacel# Perl AdY2%4./0+%:0

56" https://mirrors.sjtug.sjtu.edu.cn/ cpan/ modules/ by-module/ Plack/TIMB/DBI-1.643.tar.gz

# tar zxvf DBI-1.643.tar.gz
# cd DBI-1.643/

# perl Makefile.PL
# make && make install

23DBD-Oracle

56 eerhttps://sourceforge.net/projects/ora2pg/
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https://mirrors.sjtug.sjtu.edu.cn/cpan/modules/by-module/Plack/TIMB/DBI-1.643.tar.gz
https://mirrors.sjtug.sjtu.edu.cn/cpan/modules/by-module/Plack/TIMB/DBI-1.643.tar.gz
https://mirrors.sjtug.sjtu.edu.cn/cpan/modules/by-module/Plack/TIMB/DBI-1.643.tar.gz
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https://mirrors.sjtug.sjtu.edu.cn/cpan/modules/by-module/Plack/TIMB/DBI-1.643.tar.gz
https://mirrors.sjtug.sjtu.edu.cn/cpan/modules/by-module/Plack/TIMB/DBI-1.643.tar.gz
https://mirrors.sjtug.sjtu.edu.cn/cpan/modules/by-module/Plack/TIMB/DBI-1.643.tar.gz
https://mirrors.sjtug.sjtu.edu.cn/cpan/modules/by-module/Plack/TIMB/DBI-1.643.tar.gz
https://mirrors.sjtug.sjtu.edu.cn/cpan/modules/by-module/Plack/TIMB/DBI-1.643.tar.gz

gd"#7 ; Q6"#7 ;n(1i- ORACLE_HOME"#7 ;mAKivorysql]»5%a"#7

export LD_LIBRARY_PATH=/opt/oracle/product/19c/dbhome_1/lib:$LD_LIBRARY_PATH
export ORACLE_HOME=/opt/oracle/product/19c/dbhome_1

# tar -zxvf DBD-Oracle-1.76.tar.gz # source /home/postgres/.bashrc

# cd DBD-Oracle-1.76

# perl Makefile.PL
# make && make install

230ra2pg

56 eerhttps://sourceforge.net/projects/ora2pg/

# tar -xjf ora2pg-24.0.tar.bz2
# cd ora2pg-24.0

# perl Makefile.PL
# make && make install

/023K/usr/local/bin/Ax5

OCDE"#r

# vi check.pl

#!/usr/bin/perl

use strict;

use ExtUTtils::Installed;

my $inst= ExtUtils::Installed->new();
my @modules = $inst->modules();
foreach(@modules)

{

E  my $ver = Sinst->version($_) || "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 -- 5.16.3
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'CEEUE
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

VIEW
11 rows selected.

ora2pg(Guoi
%aora2pg.conf:

/0tu5I0ra2Pgité/etc/ora2pg/ora2pg.conf%ahElN _hEAKI'CExTr/usr/local/bin
/ora2pg

cat /etc/ora2pg/ora2pg.conf.dist | grep -v # |grep -v *$ >ora2pg.conf
vi ora2pg.conf

# cat ora2pg.conf

ORACLE_HOME /opt/oracle/product/19c/dbhome_1
ORACLE_DSN dbi:Oracle:host=localhost;sid=ORCLCDB;port=1521
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ORACLE_USER system

ORACLE_PWD  oracle

SCHEMA SH

EXPORT_SCHEMA 1 # ®V.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. CO*OxT%jcé+(GInyTYPEz&eli#$%+1"_axHI
|CIKhEUéRs6%H1,6GHCXY*O(GxHgé+1

2. :«iI'XYAAOTYPEzaeF1Y08AY+(GeéRU{, ¥axH(
GI,K8itu5I"YOLCOPYIINSERT080(G¢é%A\]1

3. }6(G¢éYOIY¥uA¥QB6R IvorySQL
JOUIY2E6{a+A94, 1GRANTITABLESPACEITRIGGERIFUN
CTION|PROCEDUREITYPEIQUERY(‘)PACKAGE(GQéC#ﬁitUIZA
#7 “aPLSQL48I0racle?-SQL1

4. 2(TABLESPACE_.I‘|”|'°qgé1*éKhEﬂAIZ(SYNONYMI‘XY
°g?i+faEoa}2¥(O+PostgreSQL./Ogul

5. de(Gu©101%Hcé%Hcé+BUIAZ3&OOIN-®1

GHY:%a

@aOracle./ODSNG6I'XYxTora2pgY ¢ @&#Ea~r

# ora2pg -t SHOW_VERSION -c ora2pg.conf

Oracle Database 19c Enterprise Edition Release 19.0.0.0.0

A EYmar
r840racleRPostgreSQL+AEA&+YmMVY-11aw?E2yA/EYm+4¥0rlOra2PgLo¢
fia./0%iIfiafi.040A&IYOGHEYa%62ioPL / SQL48BUF Ora2Pgg§9651

Ora2Pg)aU-Apallualét¢Oracle./0YaeYa?Oracle./0i7+U-0Uf(G+U-
+hmJK1

# ora2pg -t SHOW_REPORT --estimate_cost -c ora2pg.conf
===>] 11/11 tables (100.0%) end of scanning.
===>] 11/11 objects types (100.0%) end of objects auditing.

[: = =

[: = =

Ora2Pg v24.0 - Database Migration Report
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Version Oracle Database 19c Enterprise Edition Release 19.0.0.0.0
Schema SH
Size 287.25 MB

Object Number Invalid Estimated cost Comments Details

DATABASE LINK 0 0 0 Database links will be exported as SQL/MED
IvorySQL's Foreign Data Wrapper (FDW) extensions using oracle_fdw.

DIMENSION 5 0 0

GLOBAL TEMPORARY TABLE 0 0 0 Global temporary table are not
supported by PostgreSQL and will not be exported. You will have to rewrite some
application code to match the PostgreSQL temporary table behavior.

INDEX 20 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 snapshot materialized views, they are only updated when fully refreshed.

SYNONYM 0 0 0 SYNONYMs will be exported as views. SYNONYMs do not
exists with PostgreSQL but a common workaround is to use views or set the PostgreSQL

search_path in your session to access object outside the current schema.

TABLE 11 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..
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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

E 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

E 2 = easy: no stored functions but with triggers, no manual rewriting

E 3 =simple: stored functions and/or triggers, no manual rewriting

E 4 = manual: no stored functions but with triggers or views with code rewriting

E 5 = difficult: stored functions and/or triggers with code rewriting

(GSHui

# ora2pg -c ora2pg.conf
[z======== =======>] 11/11 tables (100.0%) end of scanning.

—
1l
1
11
1

===>] 12/12 tables (100.0%) end of table export.

—
1
1
1
1

===>] 1/1 views (100.0%) end of output.

[F======== =======>] 0/0 sequences (100.0%) end of output.
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[F======== =======>] 0/0 procedures (100.0%) end of procedures export.

—
Il
I
Il
Il

===>] 0/0 triggers (100.0%) end of output.

—
1
1
1
1

===>] 0/0 functions (100.0%) end of functions export.

—
1l
11
11
1

===>] 0/0 packages (100.0%) end of output.

—
1
1
1
1

===>] 56/56 partitions (100.0%) end of output.

—
1
1
1
1

===>] 0/0 types (100.0%) end of output.

—
I
1
I
1

===>] 2/2 materialized views (100.0%) end of output.
===>] 0/0 dblink (100.0%) end of output.

—
1
1
1
1

—
1l
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....

(GSH»./

%aora2pg.conf +TYPE UCOPY | INSERT

# cp ora2pg.conf sh_data.conf

# vi sh_data.conf

ORACLE_HOME /opt/oracle/product/19c/dbhome_1

ORACLE_DSN dbi:Oracle:host=localhost;sid=ORCLCDB;port=1521

ORACLE_USER system

ORACLE_PWD  oracle

SCHEMA SH

EXPORT_SCHEMA 1

DISABLE_UNLOGGED 1
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SKIP fkeys ukeys checks

TYPE COPY

NLS_LANG AMERICAN_AMERICA.UTF8

OUTPUT sh_data.sql

(G./

# ora2pg -c sh_data.conf

—
1
1
1
1

===>] 11/11 tables (100.0%) end of scanning.

[F======== =======>] 5/5 rows (100.0%) Table CHANNELS (5 recs/sec)
[> ] 5/1063384 total rows (0.0%) - (0 sec., avg: 5

recs/sec).

[> ] 0/82112 rows (0.0%) Table COSTS_ 1995 (0 recs/sec)

> ] 5/1063384 total rows (0.0%) - (O sec., avg: 5

recs/sec).

[> ] 0/82112 rows (0.0%) Table COSTS H1 1997 (0 recs/sec)
[> ] 5/1063384 total rows (0.0%) - (0 sec., avg: 5

recs/sec).

[> ] 0/82112 rows (0.0%) Table COSTS_ 1996 (0 recs/sec)

[> ] 5/1063384 total rows (0.0%) - (0 sec., avg: 5

recs/sec).

—
1l
1
1
1

===>] 4500/4500 rows (100.0%) Table SUPPLEMENTARY_ DEMOGRAPHICS

[F======== ======>] 1061558/1063384 total rows (99.8%) - (45 sec., avg: 23590

—
1
1
1
1

===>] 1826/1826 rows (100.0%) Table TIMES (1826 recs/sec)
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—
I
1
I
1

===>] 1063384/1063384 total rows (100.0%) - (45 sec., avg: 23630

[= = = = ===>] 1063384/1063384 rows (100.0%) on total estimated data (45
sec., avg: 23630 recs/sec)

Fixing function calls in output files...

¢@(G+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.sql

-rw-r--r-- 1 root root 2026 Jul 2 21:21 TABLESPACE_sh.sql

-rw-r--r-- 1 root root 345 Jul 2 21:21 SEQUENCE_sh.sql

-rw-r--r-- 1 root root 2382 Jul 2 21:21 GRANT_sh.sql

-rw-r--r-- 1 root root 344 Jul 2 21:21 TRIGGER_sh.sql

-rw-r--r-- 1 root root 346 Jul 2 21:21 PROCEDURE_sh.sql

-rw-r--r-- 1 root root 344 Jul 2 21:21 PACKAGE_sh.sql

-rw-r--r-- 1 root root 345 Jul 2 21:21 FUNCTION_sh.sql

-rw-r--r-- 1 root root 6771 Jul 2 21:21 PARTITION_sh.sql

-rw-r--r-- 1 root root 341 Jul 2 21:21 TYPE_sh.sq|l

-rw-r--r-- 1 root root 342 Jul 2 21:21 QUERY_sh.sq|l

-rw-r--r-- 1 root root 950 Jul 2 21:21 MVIEW_sh.sql

-rw-r--r-- 1 root root 344 Jul 2 21:21 SYNONYM_sh.sql

-rw-r--r-- 1 root root 926 Jul 2 21:21 DIRECTORY_sh.sql
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-rw-r--r-- 1 root root 343 Jul 2 21:21 DBLINK_sh.sql

-rw-r--r-- 1 root root 55281235 Jul 2 17:11 sh_data.sql

Y*M+:fAA(GHRISCOTT]»./1

KlvorySQL"#U+dorclO
+dORCL ./0

# su - ivorysq|

Last login: Tue Jul 2 20:04:30 CST 2019 on pts/3

$ createdb orcl

$ psql

psql (17.0)

Type "help” for help.

ivorysql=# \I

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

Access privileges

+ + + + + + +
Eivorysql | ivorysgl | SQL_ASCII | C |C | | libc |
Eorcl  |ivorysgl| SQL_ASCII | C |C | | libc |
I?postgres | ivorysqgl | SQL_ASCII | C |C | | libc |
EtemplateO | ivorysqgl | SQL_ASCII | C |C | | libc |
=clivorysq|l +
E I I I | I |
iyorysqI=CTc/ivorysqI
Etemplatel | ivorysqgl | SQL_ASCII | C |C | | libc
=clivorysq|l +
E I I I | | |

ivorysql=CTcl/ivorysq|

(5 rows)
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ivorysql=#

éASH,HR,SCOTT V.&

$ psql orcl

psql (17.0)

Type "help" for help.
orcl=#

orcl=# create user sh with password 'sh’;

CREATE ROLE

A/Ep»
(-uot
"~ (alfeélKTABLE_sh.sql

3i7wiifeé++li=d}h1Ea+dulK+dufeéls6+d°+1

acifeéc+l6>Ee+dr
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);
CREATE INDEX fw_psc_s_mv_subcat_bix ON fweek_pscat_sales_mv (prod_subcategory);

CREATE INDEX fw_psc_s_mv_wd_bix ON fweek pscat_sales_mv (week_ending_day);

CREATE TEXT SEARCH CONFIGURATION en (COPY = pg_catalog.english);
ALTER TEXT SEARCH CONFIGURATION en ALTER MAPPING FOR hword, hword_part, word WITH
unaccent, english_stem;

psql orcl -f tab.sql

ALTER TABLE PARTITION sh.sales OWNER TO sh;
COMMENT
COMMENT
COMMENT
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COMMENT
COMMENT
COMMENT
COMMENT
ALTER TABLE
ALTER TABLE
ALTER TABLE

EEEEEEEEEEEE

i2ix!

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;

(~iifeeor

UTeBEBU?CE!",AY (-!",«iB368*]»

$ psql orcl sh -f MVIEW_sh.sql
SELECT O

SELECT O

CREATE INDEX

CREATE INDEX

CREATE INDEX
CREATE INDEX

(~eé

$ psql orcl -f VIEW_sh.sql
SET
SET

SET
CREATE VIEW

(—|Anl]

$ psql orcl -f PARTITION_sh.sql
SET

SET

SET

CREATE TABLE
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CREATE TABLE
CREATE TABLE
CREATE TABLE
CREATE TABLE
CREATE TABLE

EEEEEEEEEE

(-]

$ psqlorcl -f sh_data.sql
SET

COPY O
SET

COPY O
SET

COPY O
SHI}

COPY O
SET

COPY O
SET

COPY O
SET

COPY O
SET

COPY 4500
SET

COPY 1826
COMMIT

JEI

70,A0v482 12i2Er

SYS@PROD1>select count(*) from sh.products;
E COUNT(*)

Ecount
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(2 row)

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(*)

E 55500
orcl=# select count(*) from sh.customers ;
Ecount

E55500
(2 row)

eYAEa

\|OIvH¢ @K project_baseoN -
init_projectdOra2Pgukaii+d%H @AalldUi7UU.1%ahEo4Oracle./0(Gha
Zi+am1l eeYA]%ahE1l )
1.-da@mexport_schema.shY89xTha(G12.+damimport_all.shY8§9xTha(-1Ar

mkdir -p /ora2pg/migration

# ora2pg --project_base /ora2pg/migration/ --init_project test_project
Creating project test_project.
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/ora2pg/migration//test_project/

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/

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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lvorySQLae¢
PostGIS

na

IvorySQL 2e100%,-PostgreSQL,nyIPostGISXYe£ %lvorySQL1

23
yI2*"#]»X4 POstGIS23  =>¢1 D§A+:¥T23PostGIS231

7823

0PostGISMnF1+23:]YCllvorySQLmn F1w7823:117823"#0 CentOS Stream
9(x86_64)1

°q"#UY23w lvorySQL3.0NY*Im

¥ 230

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

¥ 23SQLITE

$ 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

¥ 23PROJ

$ wget https://download.osgeo.org/proj/proj-8.2.1.tar.gz
$ tar -xvf proj-8.2.1.tar.gz
$ cd proj-8.2.1

$ ./configure --prefix=/usr/local/proj-8.2.1
$ make && make install

¥ 23 GDAL

$ wget https://github.com/OSGeo/gdal/releases/download/v3.4.3/gdal-3.4.3.tar.gz
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$ tar -xvf gdal-3.4.3.tar.gz
$ cd gdal-3.4.3
$ sh autogen.sh

$ ./configure --prefix=/usr/local/gdal-3.4.3 --with-proj=/usr/local/proj-8.2.1
$ make && make install

¥ 23 GEOS

$ wget https://download.osgeo.org/geos/geos-3.9.2.tar.bz2
$ tar -xvf geos-3.9.2.tar.bz2
$ cd geos-3.9.2

$ ./configure --prefix=/usr/local/geos-3.9.2
$ make && make install

¥ 23 Protobuf

$ wget https://plug-neomirror.rcac.purdue.edu/adelie/source/archive/protobuf-
3.20.1/protobuf-3.20.1.tar.gz

$ tar -xvf protobuf-3.20.1.tar.gz

$ cd protobuf-3.20.1

$ sh autogen.sh

$ ./configure 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

¥ 23 Protobuf-c

$ wget --no-check-certificate https://sources.buildroot.net/protobuf-c/protobuf-c-
1.4.1.tar.gz

$ tar -xvf protobuf-c-1.4.1.tar.gz

$ cd protobuf-c-1.4.1

$ ./configure --prefix=/usr/local/protobuf-c-1.4.1

$ make && make install

$ export PROTOBUFC_HOME-=/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

¥ 23 PostGIS

$ wget https://download.osgeo.org/postgis/source/postgis-3.4.0.tar.gz
$ tar -xvf postgis-3.4.0.tar.gz
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$ cd postgis-3.4.0

$ sh autogen.sh

$ ./configure --with-geosconfig=/usr/local/geos-3.9.2/bin/geos-config --with
-projdir=/usr/local/proj-8.2.1 --with-gdalconfig=/usr/local/gdal-3.4.3/bin/gdal-config
--with-protobufdir=/usr/local/protobuf-c-1.4.1 --with

-pgconfig=/usr/locall/ivorysqgl/ivorysql-4/bin/pg_config
$ make && make install

+~dExtensionV°0PostGISIm

psql ¥2¥4R./01xT 5azer

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+\]I:~U PostGIS3.49:hi
pgvector
na

0 ./0#aeY'=UAO(GenAl)+?1aY AlpgvectorUuPostgreSQL+a64alY{O-li
Cp16000Di+0 U8I'FIWE3+0~ @U0°+NONEPostgreSQLO-A%6TGUC~+

0 ./01 (IvorySQL'(PostgreSQL)*I8\E&)iwlpgvectoradaUU®Y+0014Qu
[»F1w{AA+./040AP¢ @1KOracle,-a!5Ipgvectorad*MX]IduOracle]»
\J0./OF1wO3+aiNd0-+N"A/Eo0aa./IpE{C~+1;@U1

aka
IVFFLATOHNSW#PGVector+vH+8f

IVFFLAT

IVFFLAT+UU a#Lie+0" UcunKIVd¢%HiB°+ILbHNK'(R&0™ 16\E¢
EXY®UK./[+%HT®*I4QpEY! °1AAOERNu0AU~. livfflat
XYKQ./®+!{0/°MI\ PostgreSQL
a002vs./¥TYI+A.1PM ° 1AAJE+CEI34]a XYK.€. HCDO UéR

OCEQ sU+6512(82Raoas|jocfliviflat #%6HEZ¥+00:x Kd¢ ivfflat
°+OIEE6O-°+Ui7x&H listlbH list 40%H "U+"\86U+AA k-means

NGEPGXSJO, :y/"#UlvorySQL23-A, uaN with-pgconfig+~.31
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https://postgis.net/docs/manual-3.4

8fu8Q{1%U°-whiaU=livfflat

Ci°-bHO séUBHU+IVLOPQR°+U1VEGCEDN ./OIEXYO-66¢xa
HU=+IG6 ivfflat.probes ~.O-16C# ANN
MO/6OW+O_riy+U+QxI©_CQ0O°l,6#Y06MOG40+1

HNSW

HNSW (Hierarchical Navigating Small World)
#%;'(6+°+8flI& x«+OUBAYIny+iA«+ NSW
f1&10%76268|dYx«(08IVéQ*«+eQ89100¢+aecQU\Q5«+8Q:
1100¢+ae¢QUIHNSW
8f#%iZA+CcdOc+8fl&+ °R™ 0 °lIREZCI #&+U42 ~EZ3In
UY{E6LAa+0 RadKUaU1'E6DN%HE+ONMMEGAdL

23

! "#UYZ23wlvorySQL4.0NY*ImI23-Au/usr/local/ivorysql/ivorysql-4

7823
¥ @gaPG_CONFIG"#7~

export PG_CONFIG=/usr/locall/ivorysqgl/ivorysgl-4/bin/pg_config
¥ ¢%pg_vector78
git clone --branch v0.6.2 https://github.com/pgvector/pgvector.git

¥ 23 pgvector

cd pgvector

sudo --preserve-env=PG_CONFIG make
sudo --preserve-env=PG_CONFIG make install

¥ =+dpgvectoraa
[ivorysgl@localhost ivorysql-4]$ psql
psql (17.0)

Type "help" for help.

ivorysql=# create extension vector;
CREATE EXTENSION

Eylpgvectoraa23yey1 {x]Al:~ pgvectorhi

Oracle,-M

KlvorySQL Oracle,-a}5lpgvectorad*MXYh°AT
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https://github.com/pgvector/pgvector?tab=readme-ov-file#getting-started

I de]»\|152140¥TGHI psql -p 1521
Jcé

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

uny

ivorysql=# declare
i vector(3) :='[1,2,3]’;

begin

raise notice '%/, i;

end;

ivorysql-# /

NOTICE: [1,2,3]

DO
48A4cPROCEDURE®

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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fi.cFUNCTIONé

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)

216



Oracle,-NOf3u
166+au
A+

¥ K2 a+PostgreSQLe9s(+;F5IpE2Oracle,-18UE6PE(parser6d4006a;P
L/PGSQLpPEPL/ISQL+6+1pESaénsr

L PCGTA Qi Oracleli Al

Oracle SQL
BRATEE

PL/pgSQL PostGIS
PL/iSQL IvorySQL_ORA

PL/Python Postgres_fdw
PL/TCL Oracle fdw

PL/Perl pg_idx advisor

PL/R pg_logqueryid
PL/Java pg_stat_statements

PL/V8 pg_query_rewrite

e
B IR S

NO

04020

¥ qiwlvorysql 5432v:0,- apostgrestulny )
Ivorysql[]C%He&¢+%0ax1/001152114u0&x1/0[]Oracle,-aj1"_E6
45432Y,08xXW'6¥-,-a]l|[E6AAIvorysgl.compatible_mode~.¥T@al

parseraygu

¥ GwLOracleAftiPostgreSQLAfc+iuéilRslIngyOCparserayl](0aOracleii?
+Af1

OCPL/iISQLA&AA

¥ *MawaaOracle,-0PostgreSQLAfY*Q(UGH]AID+tulnyEéguweOracl
eR]+GH]JALuéGHJA PostgreSQL aGHO+£QueQ{1

20GUCO+
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ACGUCT™

Uw,-OraclelE6K a+GUC7 'lU*CQ%0](t:./0xTO©_+7 1YpRoOOracl
eTu%u+A+1

awY6{¥+PQ,-+guc~.lYNuw{a+a9pgUa78I8UE6@U%HE+LgucPQR
%HaY%+ "1

bE

PQ,-Im+guc~.OIBUE&%K ivy_guc.chEUPQ18U Ivy_ConfigureNamesBool
0 Ivy_ConfigureNamesint6 lvy_ConfigureNamesString6 Ivy ConfigureNamesReald
Ivy_ConfigureNamesEnum

AAU5;Y*¢é+guc~.IPQguc~.OlLguc+3PQR2¥4.8UeX1

OC7 cAe
7h aa
ivorysql.compatible_mode uav;,-éj ./ngg/oracleéIXYAAsbowéaect@Iset
dee{ou7” Iresetacend(y2%0+./0a}Ireset
alli-®u7
ivorysgl.database_mode uiV;./0+alcpg/oracleelXYAAshowazet @lset/re

set/reset alldseY-®u7

ivorysgl.datetime_ignore_nls_mas QiipqQ!#Ei@NLS~.-®I/000IXYAAsetdzeod

k Ireset daeradlreset alldseicau7
ivorysgl.enable_emptystring_to_N  2con/offé,u7” tonOliLA-+Cxi,6 YNULL34
ULL o}
ivorysgl.identifier_case_switch @axith«6da)
ivorysql.listen_address ud,-ajJj+ aelkKw3q ./00]4ivorysq|.conth§U
©2u%AalK%AhEUuaus|E6a8./02e~IXYAA
showazet@
ivorysgl.port Uil,-al5%%4+v4081Kw39 ./QOI4ivorysqI.confh
EU©U%AIK%&hEUunUE6R8./0ae~IXY
AAshowdaet@
nils_date_format 00/0+pqaiIXYAAshowéee¢@1/0GOYYYY-MM-
DDOIXYAAsetéaegdIXYAAresetdeerdO/0%Ireset
all deeindu7—
nis_length_semantics ,-Oracle+*fi~.1t1%HxifoUa+3
nis_timestamp_format ,-Oracle+*fi~.1ttSO¢+pqd!
nis_timestamp_tz_format ,-Oracle+*fi~.1ttSOn+pq(!
shared_preload_libraries Kw3i./00l14ivorysql.confhEU©2IXYAAshowaeet

@IK%AahEUurau3|a8./0se~1

A7\JUA
ivorysql.datetime_ignore_nls_mask

UGUCT7 +X¢300-15

X2 YZAnIsO!f+¢é

0 Y:;begélfiadcal2 nishl|
date

2 timestamp
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3 datedtimestamp

4 timestamptz

5 datedtimestamptz

6 timestampotimestamptz

7 datedtimestampotimestamptz

8 timestampltz

9 datedtimestampltz

10 timestampotimestampltz

11 datedtimestampotimestampltz

12 timestamptzo6timestampltz

13 datedtimestamptzotimestampltz

14 timestampotimestamptzétimestampltz
15 datedtimestampotimestamptzétimestampltz

¥ \J:f(YdateUA)

¢@nls date +0!Ndatetime_ignore_nls_mask3

ivorysql=# set ivorysgl.compatible_mode to oracle;
SET

ivorysql=# show nls_date_format;

Enls_date format

EYYYY-MM-DD

(1 row)

ivorysql=# show ivorysql.datetime_ignore_nls_mask;
Eivorysql.datetime_ignore_nls_mask

EO
(2 row)

+dGHu

ivorysql=# create table test_nls_date(a int, created_at date);
CREATE TABLE

a-./

ivorysql=# insert into test_nls_date values(1, '2024/04/05");
INSERT 0 1
ivorysql=# select * from test_nls_date;

Ea | created_at
T E—
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E1 | 2024-04-05
(2 row)

uanls_date format

ivorysql=# set nls_date_format to 'yy-mm-dd’;
SET

d-nist)./V¢@I&-YN

ivorysql=# insert into test_nls_date values(2, '24/04/15");
INSERT 0 1

ivorysql=# select * from test_nls_date;

Ea | created_at

e

E1 | 24-04-05

E2 | 24-04-15
(2 rows)

Ldatecén(YZAnIsoala-u*a;./1"aY 1
(3,5,7fRXY)1a~./LIOInIs(}fLY2date+¢£©_a~1

ivorysql=# set ivorysql.datetime_ignore_nls_mask to 1;
SET

ivorysql=# insert into test_nls_date values(3, '24/05/15");
ERROR: date/time field value out of range: "24/05/15"
LINE 1: insert into test_nls_date values(3, '24/05/15");
E A

HINT: Perhaps you need a different "datestyle" setting.
ivorysqgl=# select * from test_nls_date;

Ea | created_at

e

E1 | 2024-04-05

E2 | 2024-04-15

(2 rows)
3030«060
A+

¥ uwUAaPGoOracle++]06i3(«,-livorysqlatwUi+]06i+31«60a]1AA
guc~.Oidentifier_case_switchO¢ 1606a};
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NO
30«Hd+Ujalc/Odinterchangee

¥ A guc~.Oidentifier_case_switchO310OnormalO
1). xh'ni»nVZ|X-EZ#i ¢cb50_
¥ ~ guc~.Oidentifier_case_switchO30interchangeOr

1). I-"ni»nVZ|X-EZ#QiB b26® b°iBch_

2). 1-"ni»nVZ|X-EZ#iQUBcb28®c¢h°iB b _

3). 1V nIn-IZ|X-EZ#iH ¢hicZ2éxh|X-50_
¥ ~ guc~.Oidentifier_case_switchO3OlowercaseO

1). I-"nI»nVZ|X-EZ#QUB b26® b°iBch_

2). 1-V'nIn-1Z|X-EZ#iH ¢hicZ26xh|X-50_

w31./0ew0

¥ Kinitdba'UQ- -C¢ @@a30«060a}l-C2%,+30r

"normal”"  ------ "0"AE
"interchange" ------ "1
"lowercase" ------ "2"

N],~346ViZ1\E2® ¢b°ighxE+datalbZglobal/pg_controlAEE

ZAJA

normal

ivorysql=# SET ivorysgl.compatible_mode to oracle;
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SET

ivorysql=# SET ivorysqgl.enable_case_switch = true;
SET

ivorysql=# SET ivorysql.identifier_case_switch = normal,
SET

ivorysql=# CREATE TABLE "NORMAL_1"(c1 int, c2 int);
CREATE TABLE

ivorysql=# CREATE TABLE "Normal_2"(cl int, c2 int);
CREATE TABLE

ivorysqgl=# CREATE TABLE "normal_3"(c1 int, c2 int);
CREATE TABLE

ivorysql=# select * from "NORMAL_1";
Ecl|c2

ivorysql=# select * from "Normal_1";
ERROR: relation "Normal_1" does not exist
LINE 1: select * from "Normal_1";

ivorysql=# select * from "normal_1";
ERROR: relation "normal" does not exist
LINE 1: select * from "normal";

ivorysql=# select * from NORMAL_1;
ERROR: relation "normal_1" does not exist
LINE 1: select * from NORMAL _1;

ivorysql=# select * from "Normal_2";
Ecl|c2

ivorysql=# select * from "NORMAL_2";
ERROR: relation "NORMAL_2" does not exist
LINE 1: select * from "NORMAL_2";
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ivorysql=# select * from "normal_2";
ERROR: relation "normal_2" does not exist
LINE 1: select * from "normal_2";

ivorysql=# select * from Normal_2;
ERROR: relation "normal_2" does not exist
LINE 1: select * from Normal_2;

ivorysql=# select * from "normal_3";
Ecl|c2

ivorysql=# select * from "NORMAL_3";
ERROR: relation "NORMAL_3" does not exist
LINE 1: select * from "NORMAL_3";

ivorysql=# select * from "Normal_3";
ERROR: relation "Normal_3" does not exist
LINE 1: select * from "Normal_3";

ivorysql=# drop table "NORMAL_1";
DROP TABLE

ivorysql=# drop table "Normal_2";
DROP TABLE

ivorysql=# drop table "normal_3";
DROP TABLE

interchange

ivorysql=# SET ivorysql.compatible_mode to oracle;
SET

ivorysql=# SET ivorysql.enable_case_switch = true;
SET

ivorysql=# SET ivorysgl.identifier_case_switch = interchange;
SET

ivorysql=# CREATE TABLE "INTER_CHANGE_1"(cl int, c2 int);
CREATE TABLE
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ivorysql=# CREATE TABLE "Inter_Change_2"(cl int, c2 int);
CREATE TABLE

ivorysql=# CREATE TABLE "inter_change_3"(c1 int, c2 int);
CREATE TABLE

ivorysql=# select * from "INTER_CHANGE_1";
Ecl|c2

ivorysql=# select * from "Inter_Change_1";
ERROR: relation "Inter_Change_1" does not exist
LINE 1: select * from "Inter_Change_1";

ivorysql=# select * from "inter_change_1";
ERROR: relation "INTER_CHANGE_1" does not exist
LINE 1: select * from "inter_change_1";

ivorysql=# select * from INTER_CHANGE_1;
Ecl|c2

Ecl|c2

ivorysql=# select * from "INTER_CHANGE_2";
ERROR: relation "inter_change_2" does not exist
LINE 1: select * from "INTER_CHANGE_2";

ivorysql=# select * from "inter_change_2";
ERROR: relation "INTER_CHANGE_2" does not exist
LINE 1: select * from "inter_change_2";

ivorysql=# select * from Inter_Change_2;

ERROR: relation "inter_change_2" does not exist
LINE 1: select * from Inter_Change_2;
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ivorysgl=# select * from "inter_change_3";
Ecl|c2

ivorysql=# select * from "INTER_CHANGE_3";
ERROR: relation "inter_change_3" does not exist
LINE 1: select * from "INTER_CHANGE_3";

ivorysql=# select * from "Inter_Change_3";
ERROR: relation "Inter_Change_3" does not exist
LINE 1: select * from "Inter_Change_3";

ivorysql=# select * from inter_change_3;
ERROR: relation "inter_change_3" does not exist
LINE 1: select * from "INTER_CHANGE_3";

ivorysql=# drop table "INTER_CHANGE_1";
DROP TABLE

ivorysql=# drop table "Inter_Change_2";
DROP TABLE

ivorysql=# drop table "inter_change_3";
DROP TABLE

lowercase

ivorysql=# SET ivorysql.compatible_mode to oracle;
SET

ivorysql=# SET ivorysql.enable_case_switch = true;
SET

ivorysql=# SET ivorysgl.identifier_case_switch = lowercase;
SET

ivorysql=# CREATE TABLE "LOWER_CASE_1"(c1 int, c2 int);
CREATE TABLE

ivorysql=# CREATE TABLE "Lower_Case_2"(cl int, c2 int);
CREATE TABLE

ivorysql=# CREATE TABLE "lower_case_3"(cl int, c2 int);
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CREATE TABLE

ivorysql=# select * from "LOWER_CASE_1";
Ecl|c2

ivorysql=# select * from "Lower_Case_1";
ERROR: relation "Lower_Case_1" does not exist
LINE 1: select * from "Lower_Case_1";

ivorysql=# select * from "lower_case_1";
Ecl|c2
(0 ATD)

ivorysql=# select * from LOWER_CASE_1;
Ecl|c2
(0 ATD)

ivorysql=# select * from "Lower_Case_2";
Ecl|c2

ivorysql=# select * from "LOWER_CASE_2";
ERROR: relation "lower_case_ 2" does not exist
LINE 1: select * from "LOWER_CASE_2";

ivorysql=# select * from "lower_case_2";
ERROR: relation "lower_case_ 2" does not exist
LINE 1: select * from "lower_case_2";

ivorysql=# select * from Lower_Case_2;
ERROR: relation "lower_case_ 2" does not exist
LINE 1: select * from Lower_Case_2;

ivorysql=# select * from "lower_case_3";

Ecl|c2
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Ecl|c2

ivorysql=# select * from "Lower_Case_3";
ERROR: relation "Lower_Case_3" does not exist
LINE 1: select * from "Lower_Case_3";

ivorysql=# select * from LOWER_CASE_3;
Ecl|c2
(0 ATD)

ivorysql=# drop table "NORMAL_1";
DROP TABLE

ivorysql=# drop table "Normal_2";
DROP TABLE

ivorysql=# drop table "normal_3";
DROP TABLE

46030
A+

¥ wUaPGalo,-Oracled!l IvorySQLKinitdbOIXYz--
m~.l{?2PGa|./0l0racle,-a;./01

1. Yz--m~.0l/00Oracle,-a!

. 2. z--m~.UpgOI./0LYa,-OracleAf

NO

¥ Initdb -m w3TIE6UIY*+a!IdUOraclea!5IE6xTpostgres_oracle.bki+SQLAE;
¥ 890iy/w3fa!lU#Eloracle,-a!1

database_mode&VoJt],~gha

database_mode=DB_PG2PGgh295Iiia
database_mode=DB_ORACLE2Oracleghgha
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GH]A

1."PGgh&
Jinitdb -D ../data -m pg

],~oracleghgh&
Jinitdb -D ../data -m oracle

A~

0
Jinitdb -D ../data

50,-Oracle like

A+

¥ mhiiKa\] like &_¢£+=>F1%H!-wO,-Oracle
+a_CElikepE+Aal#like,-+pEhil

NOjk

J0R+ likea_¢£

oracle oracle+xi,gé#varchar2lliz.xépq
Oxi,x¢ce+R]Like?x%DA%Ii{p
Ea ¢f

IvorySQL IvorySQL+xi,'mgé#textliYlike#Ytext
u'*180lvorySQL+¢€006;00Ytextl
O6MY]+dopeartorCO8968

GHIJA

create table t_ora_like (id int ,strl varchar(8), datel timestamp with time zone,

date?2 time with time zone, num int, str2 varchar(8));
insert into t_ora_like (id ,strl ,datel ,date2) values (123456,'test1','2022-09-26

16:39:20','2022-09-26 16:39:20";
insert into t_ora_like (id ,strl ,datel ,date2) values (123457,'test2','2022-09-26
16:40:20','2022-09-26 16:40:20";
insert into t_ora_like (id ,strl ,datel ,date2) values (223456,'test3','2022-09-26
16:41:20','2022-09-26 16:41:20";
insert into t_ora_like (id ,strl ,datel ,date2) values (123458, 'test4','2022-09-26

16:42:20','2022-09-26 16:42:20");

select * from t_ora_like where strl like 'test%;
E id |strl | datel | date2 |num|str2

+ + + S R S
E123456 | testl | 2022-09-26 16:39:20.000000 +08:00 | 16:39:20+08 |
E123457 | test2 | 2022-09-26 16:40:20.000000 +08:00 | 16:40:20+08 |
E223456 | test3 | 2022-09-26 16:41:20.000000 +08:00 | 16:41:20+08 |
E123458 | test4 | 2022-09-26 16:42:20.000000 +08:00 | 16:42:20+08 |
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(4 rows)

select * from t_ora_like where datel like '2022%";
E id |strl | datel | date2 |num |str2

+ + + R R S
E123456 | testl | 2022-09-26 16:39:20.000000 +08:00 | 16:39:20+08 |
E123457 | test2 | 2022-09-26 16:40:20.000000 +08:00 | 16:40:20+08 |
E223456 | test3 | 2022-09-26 16:41:20.000000 +08:00 | 16:41:20+08 |
E123458 | test4 | 2022-09-26 16:42:20.000000 +08:00 | 16:42:20+08 |
(4 rows)

select * from t_ora_like where date2 like '16%';
E id |strl | datel | date2 |num|str2
+ + + S — frommeee
E123456 | testl | 2022-09-26 16:39:20.000000 +08:00 | 16:39:20+08 | |
E123457 | test2 | 2022-09-26 16:40:20.000000 +08:00 | 16:40:20+08 | |
I
I

E223456 | test3 | 2022-09-26 16:41:20.000000 +08:00 | 16:41:20+08 |
E123458 | test4 | 2022-09-26 16:42:20.000000 +08:00 | 16:42:20+08 |
(4 rows)

select * from t_ora_like where id like '123%";
E id |strl | datel | date2 |num|str2

+ + + S — +
E123456 | testl | 2022-09-26 16:39:20.000000 +08:00 | 16:39:20+08 | |
E123457 | test2 | 2022-09-26 16:40:20.000000 +08:00 | 16:40:20+08 | |
E123458 | test4 | 2022-09-26 16:42:20.000000 +08:00 | 16:42:20+08 | |
(3 rows)

select * from t_ora_like where id like null;
Eid | strl | datel | date2 | num | str2

—t + + S —  —
(O rows)

60,-Oraclelfiy

A+

¥ mhi#PLSQLUAycanonymous
blocke,-OracleAINO+guhilA+#XYKIvorySQLU,-Oracle+ufiyAé1

NOjk
¥ (fy#0-9¢ +doxTA&48+PLSQLONQYEGYIi¢T+:!L48U0./02

164KgaAxU1m|pEUIVorySQL56,-+#PLSQLUfY+Af(}161560a+
Aie»¥40)psgl65:;DOPSQLYAlIL
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GH]A

declare

i integer := 10;
begin

Eraise notice '%', i;
end;

/

NOTICE: 10
DECLARE

E grade CHAR(1);
BEGIN

E grade := 'B’;

E CASE grade

E WHEN 'A' THEN raise notice 'Excellent’;
E WHEN 'B' THEN raise notice 'Very Good';
E END CASE;

EXCEPTION

E WHEN CASE_NOT_FOUND THEN

E raise notice 'No such grade’;

END;

/
NOTICE: Very Good

Ve

76,-Oraclefi.0adAa
A+

¥ mhiiK,-Oracle PLSQLMA.048Aa+AfIKIvorySQLUBU+3UPLISQLAAL

NOjk

fi.cFUNCTIONe

CREATE FUNCTIONA(fIIEDITIONABLE/NONEDITIONABLE
CREATE FUNCTIONAfIIRETURN, IS?ixIYz-language
CREATE FUNCTIONAfA. Ysa~.If.A6>YS()

CREATE FUNCTION~.H.sx#32767

CREATE FUNCTIONAfUEND; KpsqlUY/©9

CREATE FUNCTIONAf7 "k;>Y4aDECLARE?ix

CREATE FUNCTIONAfIIOUT ~.NOCOPYNO

CREATE FUNCTIONAfiisharing_clause

CREATE FUNCTIONAfiiinvoker_rights_clausel/0!"aYDR¢DEFINERe
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CREATE FUNCTIONAfIIACCESSIBLE BY
CREATE FUNCTIONAfIIDEFAULTECOLLATION
CREATE FUNCTIONAfliresult_cache_clause
CREATE FUNCTIONAfliaggregate _clause
CREATE FUNCTIONA(flipipelined_clause
CREATE FUNCTIONAflisql_macro_clause
ALTER FUNCTIONAf

fi.0a0A4u?+eé

40A4cPROCEDURE)

CREATE PROCEDUREAfIIEDITIONABLE/NONEDITIONABLE
CREATE PROCEDUREA(ff.Ysa~.1.A6>YS()
CREATE PROCEDURE~.H.sx#32767

CREATE PROCEDUREAfUEND; KpsqlUY/©9
CREATE PROCEDUREAflisharing_clause
CREATE PROCEDUREAfIIDEFAULTECOLLATION
CREATE PROCEDUREA(liinvoker_rights_clause
CREATE PROCEDUREAfIIACCESSIBLE BY
ALTER PROCEDUREAf

adAavsa~.10]iiYSce

40A40]IIEXEC

KPL/SQL UOJ48AA&IXY<=CALLIA¥\]adA&fx

1IN o/*Ivj«o:f
GHJA

CREATE or replace FUNCTION ora_func RETURN integer AS
BEGIN

E RETURN 1;

END;

/

CREATE OR REPLACE FUNCTION test_nocopy(a IN int, b OUT NOCOPY int, c IN OUT NOCOPY

int)
RETURN record

IS
BEGIN
E b:za;
E ciza

END;
/
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CREATE OR REPLACE PROCEDURE ora_procedure()
AS

E pinteger := 20;

begin

E raise notice '%', p;

end;

/

call ora_procedure();

CREATE OR REPLACE PROCEDURE ora_procedure
SHARING = METADATA

DEFAULT COLLATION USING_NLS COMP

AUTHID CURRENT_USER

ACCESSIBLE BY ( FUNCTION A.B)

IS

E pinteger := 20;

begin

E raise notice '%', p;

end;
/

char

varchar

varchar2

number

binary_float
binary_double

date

timestamp

timestamp with time zone
timestamp with local time zone
interval year to month
interval day to second
raw

long
Uan.cé

sysdate
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systimestamp
add_months
last_day
next_day
months_between

current_date

current_timestamp

new_time
tz_offset

trunc

instrb

substr

substrb

trim

[trim

rtrim

length

lengthb
rawtohex
replace
regexp_replace
regexp_substr
regexp_instr
regexp_like
to_number
to_char

to_date
to_timestamp
to_timestamp_tz
to_yminterval
to_dsinterval
numtodsinterval
numtoyminterval
localtimestamp
from_tz
Sys_extract_utc
sessiontimezone
hextoraw

uid

USERENV
asciistr

to_multi_byte
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to_single_byte
compose

decompose

U&n.jk

16,-sysdatef.INOr¢ @2%+pqiO¢IGH]ANST ¢£V;ga+par

select sysdate() from dual;
E sysdate

E2023-07-06
(1 row)

CE<;&1A+pqr

select sysdate()-1 from dual,
E 2column?

E2023-07-05
(2 row)

26,-systimestampfi.INOrEOm$./0*V;gapqoOggiia+oOnelGH]A
ABr ¢£V;pg+pgoOgr

select systimestamp() from dual;
E systimestamp

E2023-07-06 10:18:31.674322 +08:00
(1 row)

36,-add_monthsfi.INOrfi.L%Ht.(n)PQ%HpgIVEQUY nt+*%Alli~.r
date, numben\GH]A"Sr ¢£V;pgc{t-pe+5Ht+*%Ar

select add_months(sysdate(),1) from dual;
Eadd_months

E2023-08-06
(1 row)

CEV;pg+*Ht+*%Ar

select add_months(sysdate(),-1) from dual,
Eadd_months
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E2023-06-06
(2 row)

40,-last_dayf.INOrEOz-pqfiKti+s6%Alli~.rdate, GH]A5r
CEVARKLI+s6%Ar

select last_day(sysdate())from dual;
E last_day

E2023-07-31
(1 row)

CE}%ARKLI+S6%Ar

select last_day(to_date('2019-09-01")from dual;
E last_day

E2019-09-30
(1 row)

56,-next_dayfi.INOrEOz-pg+5%Hpq1li~.:date, integer /date ,text,
jkrVi.U@UH~.%+3q. EEa%q. uOIIEO5%H3G+Pa\Vi.UBUH~.
%+pgEEa3q.3lIEOmMhU%¥3gpqlGH]ANST CEV;pg+5%Ar

select next_day(sysdate(),1) from dual;
Enext_day

E2023-07-07
(2 row)

CEV;pq+5SH3gXr

select next_day(sysdate(),'FRIDAY") from dual,
E next_day

E2023-07-07
(2 row)

60,-months_betweenf.INOrEOpqcé+datelodate2UciiS+tilli~.rdate,dat
elikr®_date1¥s(date2lEOh.\* datelH(date2EQI.\* datelodate2#}t3+
*HAIEQ© e\ Y#*%AlKbt31A+*EOSan. A+©_1GH]AM

5r CEY*tI*%AUGUS+HIr

select months_between(to_date('2023-07-06"),to_date('2023-08-06")) from dual;
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Emonths_between

CEY*IY*pqUcliS+tir

select months_between(to_date('2023-07-06"),to_date('2023-08-05")) from dual;
E months_between

E-0.967741935483871
(1 row)

76,-current_datefi.INOrEQV;On+V;pglGH]ANSr ¢£V;On+V;par

select current_date from dual,
Ecurrent_date

E2023-07-06
(1 row)

86,-current_timestampf.INOrEQV;On+V;pqaV;O¢li7V;On|}1li~
rinteger, jkrEO+O¢XO&0I1GH]ANSr ¢£V;On+V;pqlOcr

select current_timestamp from dual;
E current_timestamp

E2023-07-06 10:27:01.440600 +08:00
(1 row)

C£V;On+V;pqaOc(di0éu;uu.)r

select current_timestamp(3) from dual;
E current_timestamp

E2023-07-06 10:27:14.182000 +08:00
(2 row)

96,-new_timefi.INOrEO}HOCK}ON2%:+KC%HON+pglli~.rdate, text,
text ,GH]A"5r EOV;pgKC%HON2¥4+pqr

select sysdate() bj_time,new_time(sysdate(),'PDT','GMT")los_angles from dual;
E bj_time |los_angles
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+

E2023-07-06 | 2023-07-06
(2 row)

100,-tz_offsetfi.INOrEQi-Ontio/On+BA& " lii~.rtext, GH]A"5r
EOi-On00/OnBA r

select tz_offset('US/Eastern’) from dual;
Etz_offset

116,-truncfi.INOrXY@pglER!6+.21sltipIOIAlli~.rdate/dat
e,text, GHJANSr 12V;pqr

select trunc(sysdate()) from dual,
Etrunc

E2023-07-06
(1 row)

sIEQ3Cas#h +ItopY#/°3r

select trunc(sysdate(),'yyyy') from dual;
E trunc

E2023-01-01
(2 row)

RtIEQ3Cat#h°+IsOpY#/°3r

select trunc(sysdate(),'mm’) from dual,
E trunc

E2023-07-01
(2 row)

126,-instrbfi.INOrxi,¢éf.IEOxi,+Ualli~.r varchar2, text, number
DEFAULT 1, number QEFAl:JLT 1,Y5UGH]Ar EOCORPORATE
FLOORU/O¢%|GEOROXI',+U€U

SELECT INSTRB('CORPORATE FLOOR','OR") "Instring in bytes" FROM DUAL;
Elnstring in bytes
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EQcorporate floorU4@XHxi23¢£IB0|GEorOxi,+Uér

SELECT INSTRB('CORPORATE FLOOR','OR',5,2) "Instring in bytes" FROM DUAL;
Elnstring in bytes

130,-substrfi.INOrfxi, fi.l YxIGEUTIli~.rtext, integer, GHJANSr
PO<AA={¥OU4@XHXxi23I<6+xi,r

SELECT SUBSTR('6NN0+',5) "Substring with bytes" FROM DUAL;

ESubstring with bytes

E+j
(1 row)

146,-substrbfi.INOriaxi,i.1YxUGEUIIi~.rvarchar2,
number/varchar2, numberinumber,GH]A"Sr
PO<AA={¥OU4XHxU23I<6+xi,r

SELECT SUBSTRB('6RR®+i',5) "Substring with bytes” FROM DUAL:
ESubstring with bytes

ENo+j
(1 row)

2O<AA={¥OU4BXHxU231B-HxUO©9+xi,r

SELECT SUBSTRB('6RR®+i',528) "Substring with bytes” FROM DUAL:
ESubstring with bytes

E No
(2 row)

156,-trimfi.INOradz-xi,+x,Cal?%./lli~.rvarchar2
Ivarchar2lvarchar2IGH]AM5r 48" aaa bbb ccc "+x,Car

select trim(" aaa bbb ccc ')trim from dual;
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Eaaa bbb ccc
(2 row)

a60aaa bbb cccOU+aaar

select trim(‘aaa bbb ccc','aaa’)trim from dual;
E trim

160,-Itrimf.INOradz-xi,+xNCal2%./lli~.rvarchar2
/varchar2,varchar2,GH]A"5r 48" abcdefg '+xNCar

select Itrim(" abcdefg ")Itrim from dual;
E ltrim

Eabcdefg
(1 row)

40abcdefgOxN23C*1%UAKIXIGEKOfegabOUCAsIYAK|EQO© r

select Itrim(‘abcdefg’,'fegab")Itrim from dual,
Eltrim

1706,-rtrimfi.INOradz-xi,+ NCOIGH]AN5r 48" abedefg '+ NCar

select rtrim(* abcdefg )rtrim from dual;
E rtrim

E abcdefg
(2 row)

40abcdefgO N23C*1%UaK}xiGEKOfegabOUC4&8IYaK|EQ®© r
select rtrim(‘abcdefg’,'fegab")rtrim from dual;

Ertrim
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Eabcd
(2 row)

186,-lengthfi.INOré2z-xi, xi+ailli~.rchar/integer/varchar2GH]A"5r
¢£223+xialr

select length(223) from dual,
Elength

E 3
(1 row)

¢£2230+xialr

select length('223") from dual,
Elength

E 3
(2 row)

¢£0ivorysql./00+xialr

select length(‘ivorysql34¢") from dual;
Elength

E 11
(2 row)

196,-lengthbNOré?z-xi,xU+ailli~.rchar/bytea/varchar2GH]A5r
¢£0ivorysqglO+xUal:

select lengthb(ivorysq'::char) from dual;
Elengthb

¢£'0x2CO+xUal:

select lengthb('0x2C"::bytea) from dual;
Elengthb
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(1 row)
¢£0ivorysql./00+xUalr

select lengthb(ivorysql346'::varchar2) from dual;
Elengthb

200,-replacefi.INOrroz-xi,U+xil<xilli~.rtext, text, text/varchar2, o
varchar2, varchar2 DEFAULT NULL::varchar2, GH]A”5r roOjack and jueOU+OjOuObl'r

select replace(‘jack and jue',’}','bl") from dual,
E replace

Eblack and blue
(2 row)

<60jack and jueOU+0j":

select replace(‘jack and jue',j') from dual;
E replace

Eack and ue
(1 row)

2106,-regexp_replacefi.lyfi.(replacefi.+4a1NOr](AAh|up!{¥T0%r51
lI~.rtext, text, text /text, text, text, integer/varchar2, varchar2/varchar2, varchar2 varcharz,
GH]AMSr LU%R+.xro0*#r

select regexp_replace('01234abcd56789','[0-9]',*#")from dual;
E regexp_replace

EX - Hab CAXH # #*
(1 row)

4@0H.23LU%R+.Xro0*#r

select regexp_replace('01234abcd56789','[0-9]',*#',2)from dual;
E regexp_replace

EO*### HabCd #H# #H##
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<3'01234abcd567890U+'01'r

select regexp_replace('01234abcd56789','01")from dual;
Eregexp_replace

E234abcd56789
(1 row)

1OxxxOr601234abcd567890U+012r

select regexp_replace('01234abcd56789','012','xxx")from dual,
Eregexp_replace

Exxx34abcd56789
(1 row)

220,-regexp_substrii.INOr>2Dih|0plaa+xiT,lli~.rtext, text,integer )
Itext, text, integer, integer/ text, text, integer, integer, text /varchar2 ,varchar2,GH]A"Sr
¢£'012ab340U40%H.23+012x,r

select regexp_substr('012ab34', '012',1) from dual,
Eregexp_substr

¢£'012ab340U4@%H.P%&23+012x,r

select regexp_substr('012ab34','012',1,1) from dual,
Eregexp_substr

E012
(1 row)

¢£'012a012Ab340U4@%H.@%&23YnAG«+012X,r

select regexp_substr('012a012Ab34', '012A",1,1,'I") from dual,
Eregexp_substr

¢£'012a012Ab340U4@%H.@%&23nA0«+012X,r

242



select regexp_substr('012a012Ab34', '012A",1,1,'c") from dual,
Eregexp_substr

¢£0./00U " /OT,r

select regexp_substr('34¢', '34") from dual;
Eregexp_substr

230,-regexp_instrii.INOr](0-iDh|up!+xiT,+23Ualli~.rtext,
text,integer /text, text, integer, integer/ text, text, integer, integer, text/text, text, integer, integer, text, integer/
varchar2, varchar2,GH]A"5r ¢£OabcaBcabcOU4@%Hxi23IGEabcT,+Uar

SELECT regexp_instr(‘abcaBcabc', 'abc', 1);
Eregexp_instr

E1

(2 row)

¢£0abcaBcabcOU4@%HXi231BU|GEabcT,+Uar

SELECT regexp_instr(‘abcaBcabc', 'abc', 1, 3);
Eregexp_instr

E7

(2 row)

¢£0abcabcabcOU4@%HXxi231@0|GEabceT,6%ae+Uar

SELECT regexp_instr(‘abcaBcabc', '‘abc', 1, 2,1);
Eregexp_instr

E7
(1 row)

¢£0abcaBcabcOU4@%HXxi231@%)|GEabcT,6*ae+UagnAsl«er

SELECT regexp_instr(‘abcaBcabc', 'abc',1,2,1,'c");
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Eregexp_instr
E7
(2 row)

¢£0./00UO0DGE+Uar

SELECT regexp_instr('34¢', '6");
Eregexp_instr

24(’),-regexp_likeﬁ.INOrOIikeQOI](a_¢£1ii~.rvarcharz, varchar2 /varchar2,
varchar2 varchar2, fa+d%Hregexp_likeu](GH]JACEr

create table t_regexp_like
(

E id varchar(4),

E value varchar(10)

);

insert into t_regexp_like values ('1','1234560");
insert into t_regexp_like values ('2','1234560';
insert into t_regexp_like values ('3','1b3b560");
insert into t_regexp_like values ('4','abc";
insert into t_regexp_like values ('5','abcde);
insert into t_regexp_like values ('6',ADREasx');
insert into t_regexp_like values ('7','123 45%;
insert into t_regexp_like values ('8','adc de");
insert into t_regexp_like values ('9','adc,.de");

insert into t_regexp_like values ('10',"abcbvbnb’);
insert into t_regexp_like values ('11','11114560";

GH]A"5r ¢£t_regexp_likelUSaabc+Rr

select * from t_regexp_like where regexp_like(value,'abc’);
Eid | value

T

E4 | abc

E5 | abcde

E10 | abcbvbnb
(3 rows)
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C£t_regexp_likelUSaABC+R(YnA3(«)r

select * from t_regexp_like where regexp_like(value,’ABC','i");
Eid | value

U

E4 | abc

E5 | abcde

E10 | abcbvbnb
(3 rows)

2506,-to_numberf.INOr#L %60aA+?%-0j4BA+xi,70.3¢+0]lli~
rtext/text,textGH]ANGr Lxi,'-34,338,49200606U.3é0)r

SELECT to_number('34,338,492', '99,999,999") from dual,
Eto_number

E-34338492
(1 row)

Lxi,'5.01-'060.360!r

SELECT to_number('5.01-', '9.99S";

Eto_number

260,-to_charf.INOrL.xlpgoduxicélli~.rdate/date, text/timestamp/timest

amp,textGH]ANSr LV;gapqdduxialr

select to_char(sysdate()) from dual,
E to_char

E2023-07-10
(1 row)

LV;gapqodutl/pg/sxidlr

select to_char(sysdate(),'mm/dd/yyyy') from dual;
E to_char

E07/10/2023
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(1 row)
LV;pg+timestampQ;6daxiajr

SELECT to_char(sysdate()::timestamp);
E to_char

E2023-07-10 09:46:44.000000
LV;pg+timestamp(l66ati/pg/sxidlr

SELECT to_char(sysdate()::timestamp,'MM-YYYY-DD');
E to_char

E07-2023-10
(2 row)

276,-to_datef.INOrLxicé6dupqgélli~.rtext/text,textGH]A5r
L'2023/07/060660pqgér

select to_date('20230706") from dual;
E to_date

E2023-07-06
(2 row)

L'-44-02-010660pqgér

SELECT to_date('-44,0201','YYYY-MM-DD");
Eto_date

E0044-02-01
(1 row)

2806,-to_timestampfi.INOrXY&ds6topouO6AARG+*OXYad++i. A
1ll~.rtext/text,textGH]ANSr ¢£'2018-11-02 12:34:56.0250Y pqiyGr

SELECT to_timestamp('20181102.12.34.56.025");
E  to_timestamp

E2018-11-02 12:34:56.025000
(2 row)
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¢£02011,12,18 11:380Ypqi'yGr

SELECT to_timestamp('2011,12,18 11:38 ", 'YYYY-MM-DD HH24:MI:SS";

E to_timestamp

E2011-12-18 11:38:00.000000
(1 row)

2906,-to_timestamp_tzfi.,NOry/O¢¢£I0¢xi,aT,ZVa +IOn1GH]ANSr
¢£'2016-10-9 14:10:10.1230000YpgilyGr

ESELECT to_timestamp_tz('2016-10-9 14:10:10.123000') FROM DUAL;

E to_timestamp_tz

E2016-10-09 14:10:10.123000 +08:00
(1 row)

¢£10-9-2016 14:10:10.123000 +8:300YpqilyGr

ESELECT to_timestamp_tz("10-9-2016 14:10:10.123000 +8:30', 'DD-MM-YYYY HH24:MI:SS.FF

TZH:TZM') FROM DUAL;
E to_timestamp_tz

E2016-09-10 13:40:10.123000 +08:00
(1 row)

300,-to_ymintervalfi.INOrL%Hxi,cé6flsot+OgScélli~.:text,
GHJAMSr ¢£201101010Y6VHS"-Ht6+pqr

select to_date('20110101",'yyyymmdd')+to_yminterval('02-08") from dual;

E ?column?

E2013-09-01
(1 row)

316,-to_dsintervalfi.INOrL%HpgQ*%-+UOIEA.7YCC%Hpq,li~.:text,G
H]ANSr ¢£V;gaOcQ*9HANO6+pacV;012023-07-06118r00&r

select sysdate()+to_dsinterval('0 09:30:00"as newdate from dual;

Enewdate

E2023-07-07
(1 row)
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326,-numtodsintervalfi.INOrL.x66YOggY¢é+./1li~.:double precision,
textGH]A”5r 66100.00HUOUOCgCY cé. /r

SELECT NUMTODSINTERVAL(100.00, 'hour");
E numtodsinterval

E+000000004 04:00:00.000000000
(1 row)

60100AAUOcCYcé./r

SELECT NUMTODSINTERVAL(100, 'minute");
E numtodsinterval

E+000000000 01:40:00.000000000
(1 row)

3306,-numtoymintervalfi.INOrL. xooqugYQe+ /1 li~.rdouble
precision,text, GHJAM5r 661.00lyearipggYr

SELECT NUMTOYMINTERVAL(1.00,'year");
Enumtoyminterval

E+000000001-00
(2 row)

6d1ImouthipagYr

SELECT NUMTOYMINTERVAL(1,'month");
Enumtoyminterval

E+000000000-01
(1 row)

340,-localtimestampii. INOrEO||U+pqugIII~ rinteger,
fi.UCQ~.0uoIIGH]A5r EQV;iiU+pqoOcr

select localtimestamp from dual;
E localtimestamp

E2023-07-07 09:18:15.896472
(1 row)

EQV;iiU+pgoOccoiuler
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select localtimestamp(1) from dual;
E localtimestamp

E2023-07-07 09:18:16.100000
(1 row)

350,-from_tzA.INOrLOg4%HON68UC%HONIII~.;timestamp, text
,GH]A”5r L'2000-03-28 08:00:00', '3:0006080V;0Onr

SELECT FROM_TZ(TIMESTAMP '2000-03-28 08:00:00', '3:00") FROM DUAL;
E from_tz

E2000-03-28 13:00:00.000000 +08:00
(1 row)

360,-sys_extract_utcfi.INOrL%Htimestamptz66uUTCONO¢1li~.:timestamp with
time zone GH]A”5r ¢£66timestamp '2000-03-28 11:30:00.00 -8:0000UTCON6+0¢r

select sys_extract_utc(timestamp '2000-03-28 11:30:00.00 -8:00") from dual,
E sys_extract_utc

E2000-03-28 19:30:00.000000
(2 row)

3706,-sessiontimezonefi.INOr¢ @OnfU|JIGH]AMSr ¢@V;On+fU|}r

select sessiontimezone() from dual;
Esessiontimezone

EAsia/Shanghai
(1 row)

uatimezone6l¢@On(i|[}r

set timezone = 'Asia/Hong_Kong';
SHi

select sessiontimezone() from dual;
Esessiontimezone

EAsia/Hong_Kong
(2 row)

380,-hextorawfi.INOrLxi,Uii+0¥t.3680%Hraw.311i~.rtext, GH]A
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~5r Lxi,OabcdefOoduraw.3r

select hextoraw(‘abcdef')from dual,
Ehextoraw

E\xabcdef
(1 row)

396,-uidf.INOr?2./0+pAA1GH]ANSr 22V;./0+pAfir

select uid() from dual;
Euid

406,-USERENVA.INOrEQV;]»"#+[HGH]ASr
¢@V;]»#E#dbal™_#EOturer

select userenv(isdba’)from dual,
Eget_isdba

c@iio>r

select userenv('sessionid’)from dual;
Eget_sessionid

E1
(1 row)

416,-ASCIISTRA.INOr%-xi,IEQ2%+ASCIIxilGH]AN5r CaASCIIxir

Eselect asciistr('Hello, World!") from dual:
E asciistr

EHello, World!
(1 row)

-ASCIIxir
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Eselect asciistr('Aj") from dual;
E asciistr

E\4F60\597D

*Oi7ASCIIXid-ASClIxir

Eselect asciistr((ABACDE') from dual;
E asciistr

EAB\0OC4ACDE
(2 row)

426,-TO_MULTI_BYTER., NOrLxi,U+fiAxioducAxir
y-AAXil68UCAXir

select to_multi_byte('1.2"::text) ;
Eto_multi_byte

436,-TO_SINGLE_BYTER., NOrLxi,U+AAxi660CAxi
y-CAxilodunAxir

select to_single_byte('6606");
Eto_single_byte

446,—COMPO§Eﬁ.,I\{QrL'mxiC)éDOC)éD%HvDUnicodexi:
y-'mxiadaDo0768, EOfAa

select compose(‘a’||chr(768)) from dual;
Ecompose

(2 row)

456,-DECOMPOSER.,NOrLvDUnicodexi¢"Sarjl?’ ie+xieAOud' mxi
0aD00 y-fAé,EO'mxied0aDo0O301r

select asciistr(decompose('é")) from dual;
Easciistr
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Ee\0301

960COracle,-a!+%O0IP
A+

¥ OwLOracle¥4O06IPOPG+Y0IP¥TnA1EE6CQ20RAPORTOORAHOST+04;

NO

¥ OCivoryhostrE6KY2%00C~.ivoryhosteXz-IBNOg® host;

¥ OgivqryportrUZ(hostlport+NO[12vs%616U*NRXYKconfigure—g%éll/z%-
¢cz-Y40;

GHJAr

T

.configure --with-oraport=5555
Jinitdb ...
Ipg_ctl -D ../data start

m [Tp

m

Ipg_ctl -0 "-p 5433 -0 1522" -D ../data

100XMLA.

A+

KOracIeU'Iél'GESaXMLﬁ.+SQL48IIvorySQLKPostgreSQL+'I*IpEGOracIe
XM].F}_.+CI,-I°qW40racIeA/ERIvorySQL6+./0:()©T+%l‘JM16i,-M'|'6-]
»UE2Ea+XMLoa- ¥T3*¢aunl4Qqiw./+eéMo/°M1yCllvorySQL+6j
UKL+,-2MINwn(}S&S{+/AEC]»DNoeyYmI\E./680a&{QC~6
XéozAl
XMLgeXtended Markup B

l LanguageXaaoOAae#%;'(hm+1](©MbcXoOhi+ajAal
8&#%i+a+IXaa+lo/+W|BIC+qa./+Aal
bE &
IvorySQLKpE(Oracle 12cU11HE]XML )
SQL#A.+,-MOIPostgreSQLqiw%uI2«dai. *M|JwlibxmI20F 1+%0 166 XML

fi.Utivorysql_oradE+%HTAEF1I°qwiPostgreSQL./OKXMLOA:>+,-M0%UM
1

~(Oracle+xmlf.60}6~.cé# XMLTypelEA5>8Hexistsnode()f.r

ér EXISTSNODE(XMLType_instance, XPath_string [, namespace_string ])
UAr SELECT existsnode(XMLType('<a><b>d</b></a>"), '/a’) from dual;
nyaw,-IPQw%H XMLType

[céIUTHCI»F1+xi,66YU  +xmltypecélé]»+SQLA&4OracleA/£RIvoryS
QLY]L=9
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CClawAZaPostgreSQLUYa+*fi?ixOextractOdzeXYllvorySQLL a+*i?ixad
RUOPGEXTRACTOIY qA.O]+]yMd/°M1

KpEGllHOrnge,-+XMLﬁ.OII_yorySQL|]wviY*+pE::16UIQWUPDATEXMLﬁ.
Cl8610HMA.2AASQLA.+:¥TPEL (UPDATEXMLA.+~.." #Y°-+Iny]]
wup!:{pEI1666084«Rp+AfAP480xTD48IY°qdNO+h°MozAM

1

,-A.15
"é fi.f NOjk
1 extract(XML) uii.J(EOXMLUO-A5+
U%0-,
dU~.XMLType_instance](z
-XMLTypepAIlXpath_string]
(z-XMLUO-A
2 extractvalue ufi.F12XMLU-+6°NO
lextractvalueCOEO%HUO+
%H31
3 existsnode uf.J(6¢XMLU-#EID
z-+-Aup)l
4 deletexml ufi.](<6z-—=A+XMLU
o)
5 appendchildxml ufi.]J(KXML2iUa-TO
01
&%""%HXM L2'|'G%HXM LO
cUG~.IVLXMLOcUGT
UO&-RXML2U
6 updatexml ufi.]{O2-XML1¥4+0
C)—lA+U—
7 insertxmlbefore Uil J(KXMLU+2z-=A;
4-TUO
8 insertxmlafter ufl.J(KXMLU+z--A6
4-TUO
9 insertchildxml ufi.](z-+XML-AU&
-TUO
10 insertchildxmlbefore ufi.](0z-+XML-AU;
4-TUO
11 insertchildxmlafter ufi.](0z-+XML-AU6
4-TUO
12 xmlisvalid ufi.](6¢XMLO#ER®
XMLA.\UA
fua./

ivorysql=# set ivorysgl.compatible_mode to oracle;

SET

ivorysql=# create table inaf(a int, b xmltype);

CREATE TABLE

ivorysql=# insert into inaf values(1,xmltype('<a><b>100</b></a>"));
INSERT 01
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ivorysgl=# insert into inaf values(2, ");

INSERT 0 1

ivorysql=# select * from inaf;

Ea | b

e

E1l | <a><b>100</b></a>

E2 |

(2 rows)

ivorysql=# create table xmltest(id int, data XMLType);
CREATE TABLE

ivorysql=# insert into xmltest values(1, '<value>one</value>");
INSERT 0 1

ivorysql=# insert into xmltest values(2, '<value>two</value>");
INSERT 0 1

ivorysql=# select * from xmltest;

Eid | data

—

E 1| <value>one</value>

E 2 | <value>two</value>

(2 rows)

ivorysql=# create table xmlinstest(id int, data xmltype);

CREATE TABLE

ivorysqgl=# INSERT INTO xmlInstest VALUES(1, xmltype('<soapenv:Envelope
xmins:soapenv="http://schemas.xmlsoap.org/soap/envelope/"

xmlins:typ="http://www.def.com"
xmins:web="http://www.abc.com"><soapenv:Body><web:BBB><typ:EEE>41</typ:EEE><typ:FFF>42

</typ:FFF></web:BBB></soapenv:Body></soapenv:Envelope>");
INSERT 0 1

extract(XML)

ivorysql# SELECT extract(XMLType('<AA><ID>1</ID></AA>"), '/AA/ID") from dual;
E extract

E<ID>1</ID>
(2 row)

extractvalue

ivorysql# SELECT extractvalue(XMLType('<a><b>100</b></a>"),'/a/b") from dual;
Eextractvalue
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(1 row)

existsnode

ivorysql=# SELECT existsnode(XMLType(‘'<a><b>d</b></a>"), '/a/b") from dual,
Eexistsnode

deletexml

ivorysql=# SELECT
deletexmI(XMLType('<test><value>oldnode</value><value>oldnode</value></test>"),

‘ftest/value’) from dual,
Edeletexml

E<test/>
(2 row)

appendchildxml

ivorysql=# SELECT
appendchildxml(XMLType('<test><value></value><value></value></test>"), 'ltest/value’,

XMLTYPE('<name>newnode</name>")) from dual;
E appendchildxml

E<test> +
E <value> +
E <name>newnode</name>+
E </value> +
E <value> +
E <name>newnode</name>+
E </value> +
E</test>
(2 row)
updatexml

ivorysql=# SELECT updatexml(xmltype('<value>one</value>'"), '/value’,
xmltype('<newvalue>1111</newvalue>')) FROM dual,
E updatexml
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E<newvalue>1111</newvalue>
(2 row)

insertxmlbefore

ivorysqgl=# SELECT insertxmlbefore(XMLType('<a>222<b>100</b><b>200</b></a>"), '/a/b’,
XMLTYPE('<c>88</c>")) from dual;
E insertxmlbefore

E<a>222<c>88</c><b>100</b><c>88</c><b>200</b></a>
(1 row)

insertxmlafter

ivorysql=# SELECT
insertxmlafter(XMLType('<a><b>100</b></a>"),'/a/b', XMLType('<c>88</c>")) from dual;
Einsertxmlafter

E <b>100</b> +

E <c>88</c> +

E</a>
(2 row)

insertchildxml

ivorysql=# SELECT insertchildxmI(XMLType('<a>one<b></b>three<b></b></a>"), '//b',
‘name’, XMLTYPE('<name>newnode</name>")) from dual;

E insertchildxml

E<a>one<b><name>newnode</name></b>three<b><name>newnode</name></b></a>
(1 row)

insertchildxmlbefore

ivorysql=# SELECT insertchildxmlbefore(XMLType('<a><b>100</b></a>"), '/a’, 'b',
XMLType('<c>88</c>")) from dual;
Einsertchildxmlbefore

E<a> +

E <c>88</c> +
E <b>100</b> +
E</a>
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(1 row)

insertchildxmlafter

ivorysql=# SELECT insertchildxmlafter(XMLType('<a><b>100</b></a>"), '/a’, 'b',
XMLType('<c>88</c>") from dual;
Einsertchildxmlafter

m

<a> +
E <b>100</b> +

E <c>88</c> +

E</a>
(2 row)

xmlisvalid

ivorysql=# SELECT xmlisvalid(XMLTYPE('<a>"));
xmlisvalid

ivorysql=# SELECT xmlisvalid(XMLTYPE('<a/>"));
xmlisvalid

110,-Oracle sequence

A+

¥ mhi#lvorySQL,-Oracle sequencehilA+#XYKIvorySQLU\]Oracle+sequenceAé1l
NOjk

¥ R#%H./021000eE&¢0I&UUXY ™ °i./0aRCcU+bcuoeé\]+

€. BIXY\INEXTVALOCURRVALIy R31"RXY#& "

GH]A

ivorysql=# CREATE sequence seq;

CREATE SEQUENCE

ivorysql=# SELECT seq.NEXTVAL FROM DUAL,;
Enextval
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E 1

(1 row)

ivorysqgl=# ALTER sequence seq restart start with 10;
ALTER SEQUENCE

ivorysql=# SELECT seq.NEXTVAL FROM DUAL;
Enextval

(1 row)

ivorysql=# DROP SEQUENCE seq;
DROP SEQUENCE

120i

A+

IvorySQLF1w,-Oracle§-.i+NOlicpackagee#%H 3+U?a %(®DI66%ad
K./0U1a"2iiiA4a6Mn.67 6é 6600&€1

mhiJK\]=>F1%H!-wO8§-.ipE+A4l

NOjk

IvorySQLF1w,-Oracle§-.i+NOliiioié++dounoaalKPostgre SQLauuYa¢
psgleuCQwait?+azlOCw \dk azel

+diéod

\|CREATE OR REPLACE )
PACKAGEA&+dIr6%Hi+&01i#(1?7+adAa6n.60864 2i+@DIK./0U
UU%HE4481i86"kd62iIKigU-.562%i1
K&§A+a!5+dIr6%Higé6liaCREATE

PROCEDUREgA!"I"*_K&6]»+a!5+dIrd%Hil|E6aCREATE ANY
PROCEDUREga!"1

+dié

\|CREATE OR REPLACE PACKAGE
BODYA&+dIr6%Hié1+dieE6al+died%M+!"166ie0iedK*%HA!
5IWiediiaKlulé-.isourk+2i1

ViédUacursor TAAOIWHITAa%Higa-. &IE[ie#X ¢, +1

(O

\JALTER PACKAGEA&{n7i+AM1xTALTER
PACKAGEA&+!"60ri#i+iaEIIE)aALTER ANY
PROCEDURE!"60u=dg]»+il

DROP PACKAGEA&<6./0U+%Hadi16HAE*O<6i60ié61DROP PACKAGE
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BODY|C<5ié1

YO\lyA&<6iU+%HEE2i11"66r1TiK]»a!51[»aDROP ANY
PROCEDUREg4!"1

AAj
DISCARD PACKAGENO#Uw,-PostgreSQL+DISCARDNOQL+1

psqlUIi \dk[+] &se¢ @iti&+-.|}1

aee aa
\dk[+] RGV;0@R+[}
\dK[+] xxx RGxxxi+iedoieU-
GHIJA
+died

ivorysql=# create or replace package pkg is
ivorysgl-# varl integer;

ivorysql-# var2 integer;

ivorysql-# function test_f(id integer) return integer;
ivorysql-# procedure test_p(id integer);

ivorysql-# end;

ivorysql-# /
CREATE PACKAGE

+dié

ivorysql=# create or replace package body pkg is
ivorysql-# var3 integer;

ivorysql-# function test_f(id integer) return integer is
ivorysgl-# begin

ivorysqgl-# dbms_output.put_line('pkg test_f);
ivorysql-#  return id;

ivorysql-# end;

ivorysql-# procedure test_p(id integer) is

ivorysgl-# begin

ivorysqgl-# dbms_output.put_line('pkg proc";
ivorysql-# end;

ivorysql-# --privite function

ivorysql-# function test_pivl(id integer) return integer is
ivorysgl-# begin

ivorysql-#  return id;

259



ivorysgl-# end;

ivorysql-# --privite procedure

ivorysql-# procedure test_piv2(id integer) is
ivorysql-# begin

ivorysql-# dbms_output.put_line('privite proc');
ivorysgl-# end;

ivorysql-# begin

ivorysql-# varl :=1;

ivorysql-# var2 := 2;

ivorysql-# var3 = 4;

ivorysql-# end;

ivorysql-# /
CREATE PACKAGE BODY

{Oi

ivorysql=# alter package pkg noneditionable;
ALTER PACKAGE

ivorysql=# Drop package pkg;
DROP PACKAGE

ivorysql=# Drop package body pkg;
DROP PACKAGE BODY

AAi

ivorysql=# discard package;
DISCARD PACKAGES

ivorysql=# \dk

E  List of packages

ESchema| Name | Owner
+ +

Epublic | pkg | ivorysql
Epublic | test_pkg | ivorysq|
(2 rows)
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ivorysql=# \dk pkg
E List of packages
ESchema | Name | Owner

+ +

Epublic | pkg | ivorysql
(2 row)

ivorysql=# \dk pkgl
Did not find any package named "pkgl".

ivorysql=# \dk+
E

List of packages
ESchema| Name | Owner | Security | Editionable | Use Collation |

Specification | Package Body

Epublic | pkg | ivorysgl | definer | Editionable | default | varl integer,;

+
El | | | | | | var2 integer;
+

E | | | | | | function
tfest_f(id integer) return integer; +|

E | | | | | | procedure
test_p(id integer); +|

E | I I I I | end

Epublic | test_pkg | ivorysql | definer | Editionable | default | varl integer;

+] FUNCTION test_f(id integer) RETURN integer IS
E -
E | | | | | | FUNCTION
test_f(id integer) RETURN integer;+| BEGIN
- +
| I I I I | end
dbms_output.put_line('invoke function test_pkg.t
st_f);+
| I I I I |

™ — [mm
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E I

136YXPR

A+

mNO++-#0w,-Oracle+YXPRNOIL\./0s0{Qj?|./ad+zZAMERFCI
XY tR+XPM1

K¥JAZEAQUIYXPRMa]1\ORYXPid-&UYiNbcEavsa @RI, YaX
YNbcO¥]a +]14Q\¥]a +K-AAE{QJEL

NOjk

YXPRNO\»O-KxTUNSELECT * .
fAUO66%-BIXY\YXPR2¥T{alQYiéuu+¥s]a 120+bcA]
iyRYi€luYXP+RITTAARAE!+]YXPRICEOSOBUOOIYYXPR1
KOraclea!5lpsql+aaasadeec\d+eCQw2YXPR+Ii1

GHJA

+di7YXPR+0

ivorysql=# CREATE TABLE mytable (a INT, b INT INVISIBLE, ¢ INT);
CREATE TABLE

aYXPRE-3

CaKINSERTAEUE|z-YXPROIGOUYXPRE-310i7YXPR+1E-30YO<=
BRUIE[IJOL

ivorysql=# INSERT INTO mytable (a, b, c) VALUES (1,2,3);
INSERT 0 1

ivorysql=# INSERT INTO mytable VALUES (4,5,6);

ERROR: INSERT has more expressions than target columns
LINE 1: INSERT INTO mytable VALUES (4,5,6);

UYXPR+yG
\|SELECTA&CEOIN 6éuYXPR|}iié!z-uYXPRIE|LYéUuYXPR1
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ivorysql=# select * from mytable;
Ea|c

ivorysql=# select a,b,c from mytable;
Ea|b|c
R S S,

E1|2|3
(1 row)

KOraclea!5psqladdadsec\d+e2Y XPR+

ivorysql=# \d+ mytable

E Table "public.mytable"
EColumn| Type | Collation | Nullable | Default | Invisible | Storage |
Compression | Stats target | Description

+ + + + + + +

+ +

Ea |pg_catalog.int4 | | | | | plain |
| |
Eb | pg_catalog.int4 | | | | invisible | plain |
| |
Ec | pg_catalog.int4 | | | | | plain |

Access method: heap

Ill

¥ A;Ylimodify columnILK&{ImpE\

¥ KOracleU IYXPRORE a2A+«im@1V%HUi 7%HIXHYXPROIGEYXP
RYii7Ku+R§"U1A;6UPE206yLOAl
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@2%r ¢ 1E6#«+issuecé

16bug report

Title: |

## Bug Report
zbuguAro

\#H## lvorySQL Version
NIvorySQLzraa® Zuu

\##H#t OS Version (uname -a)
%&aa

\### Configuration options ( config.status --config )
ICE3

\### Current Behavior
$QZI-

\### Expected behavior/code
Aazi-

\### Step to reproduce

="+

\##H# Additional context that can be helpful for identifying the problem
£LOXT7UGZEGO01

26Enhancement

Title: |

## Enhancement
ZO6AGENZEBAGITO

30Feature Request

Title: |
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## Feature Request
roAAN)NZGre6

D3%rFo

O° submit new issue ?°, FgeX

;<48

@1%: Fork ivorysgl.org80
16A2ivorysql80 https://github.com/ IvorySQLAvorySQL

200° *Afork? IfgforkeY

@2%:Lfork+80;:aEm"

cd $working_dir # ® $working_dir -iBAG{C repo ZIb_°!2"cd
~/Documents/GitHub

git clone git@github.com:$user/lvorySQL.git # ® “$user’ ~iBAZ GitHub ID
@3%r+d%HO+Branch
cd $working_dir/lvorySQL

git checkout -b new-branch-name

@4%r4 hiluo4s

KOd+new-branch-nameUuo481

@5%raeYcommit

Git add <file>

Git commit -m Ocommit-messageO

@6%rLuc&UEUY,

Git push -u origin new-branch-name

D7%r+d%HPull Request

16/2E Fork +80r https://github.com/$user/lvorySQL ¢L $user rdUE+ GitHub 1Dé1
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260° Compare & pull request ?°eX+d PR1
FoPR
2(Fg%HPR%uqi%HNOIIE%HbugF2%]|1_6xHNO%|Fa1

@1%r+d%HPull Request

16/2E Fork +80r https://github.com/$user/lvorySQL ¢L $user rdUE+ GitHub 1Dé1

260° Compare & pull request ?°

B2%r#«PR|}

Fix test
¢6rd

leave a comment
ZZR#CBUA R)*Zro

B3%rFoPR

Oc°Create pull request ?'eXFg1l
A«hi

fivu
c¢le56MarkdownlETyporahi4, D1

c286¢780#Ea{OIn_a{O:4{OV*%R8A+8017a{O:~UY5%5I{O
EsOlmr

git remote
git fetch upstream

git merge upstream/main

git push
¢3eTUM,60cedjke

<
IvorySQLmnF10Ahi1DhhigaKIvorySQL/hiad0chiad0eUlUhhigak
IvorySQL/hi-i18nad0c¢hi-i18n A

a00eU1 XY Ubc%:hiLG;<IV&¥AXYUv:*OLG;<1
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(4) PQ2a+U-¢eTog 10N

(5) Lhi{n4bhidYUhII4UhizYDPh1

(6) FaoOvoOOhiyzlhi-il8nyz

(7) cCyec@006=+d+¢2:6

86jk
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# Heading 1
### Heading 3

We skipped out a 2nd level heading in this document
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> This is a blockquote with bad indentation> there should only be one.
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Another code block
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Here is some ** bold ** text.

Here is some * italic * text.

Here is some more __ bold __ text.
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Here is some **bold** text.
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More text.
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¥ Node.js 23
¥ Antora 23

"#23:~ Antora docsl

23YN6IKUY4*éi"5elYN231

[root@ivorysgl ~]# node -v
v16.19.1

[root@ivorysql ~]# antora -v
2.3.4
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|Q IvorySQL / ivory-doc-builder | pubiic | 2 EditPins ~ O Watch 3 ~ % Fork 1 - Starred 1 -

<> Code (© lssues 1) Pullrequests (@ Actions [ Projects @ Security [ Insights

# main ~ P 1branch ©0tags Goto file Addfile - [RENSTIR  About

Document Build Scripts

@ orantzhou Merge pull request #1 from DutMs/main . 835730¢ yesterday ) 14 commits
[0 Readme
[} LCENSE Initial commit 2monthsago | &b MITlicense
15t
[} READMEadoc Creats READMEadoc 2 months ago o star
® 3watching
antora-playbook-CNyml update antorayml 3 days ago
[} playt ¥ P y ys ag ¥ Tk
[} antora-playbook-EN.yml update antorayml 3daysago | Report repository

i

| Y uigyml 3 days ago
VRN
ER DTN ye—— ey Sdwssgo  Releases
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<> Code @ lssues 1) Pullrequests ) Actions [ Projects @ Security [ Insights

P main v P lbanch ©0tags Go to file Addfile~  [RENEEERE  About

Document Build Scripts

@ orantzhou Merge pul request #1 from DutMsn/main 83573a¢ yesterday D) 14 commits
M Readme
IR TR [ LICENSE Initial commit 2 months ago &8 MIT license
playbook.ymIsZff [} READMEadoc Create READMEadoc 2 months ago I astar
® 3 watching
antora-playbook-Chymi update antorayml 3 days ago
0O playt y! P ¥ ys ag @ ok
[J antora-playbook-ENymi update antorayml 3daysago | Report repository
[ cntemplateszip uidym! 3 days ago
[) entemplates.zip uiyml Sdaysago | Releases
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https://docs.antora.org/antora/latest/

1 site:

2 title: IvorySQL Document Site

3 # the 484 page and sitemap files only get generated when the url property is set

4 url: https://docs.ivorysgl.org

5 start_page: ivorysql-doc::v2.2/welcome.adoc

&  content:

[rE— . e—  EERRUHOINE, WREFK, T8
B - urll https://github. com/IvorysQL/ivorysgl_docs.git —

9 branches: [v2.*,v1.*] MEESUH
18 start_paths:
11 - CN
12  asciidoc:
13 attributes:
14 experimental: **
15 idprefix: "'
16 idseparator: "-*
Y page-pagination: XERuigfUithl, WMREN T, BBXBuriEsUh{REH
13 output: .
13 dir: ../docs/cn E"JUI‘@:EgimiJJZ
28 ui: “.l
21 bundle:
22 url:l https://github.com/DutMsn/ivory-doc-builder/raw/main/cntemplates.zip I
23 snapshot: true
24 runtime:
25 fetch: true
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git pull
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