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Introduction

AgensGraph Highlights

AgensGraph = ACID EHM NS H5H= 2| HO|H RS 7|Hte = BtE
| O| E{ | O] 2 O| C}.,
QLEAA HO|HH|O|AQl PostgreSQL 2| T2 7| s=2 &0 #+ L RULCE
T8 £EY2 Ch=1F 2Lt
e  Multi-model G| O] E{Hf| O] A
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2 O|& A Al SQL 1t Cypher =2 28t hybrid 22|& 2 7

- Vertex 2} egde index ‘8’3 7t
- JSON =A M2|Z ?lTt full-text Search X| .

R E=d

rio

- Unique, Mandatory, Check M| 2FZ= 74 X
e  High Availability

- Active-standby 722 47 7}S.
« ATt

ot Graph Traversal =22 2|3} Graph indexing X| &l.
=)

- Graph 22[E2| Z1 HIO|HE A3t E Sl 20 5.
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« A HOIS

- Kerberos 2t LDAP £ 0| 2%t QIS A|AH 2

ret

- SSL/TLS 12 &3 ¥= 3},
e  Connectivity
JDBC, Hadoop & E2t0|H XS

Graph Database Concetps

OfH HOoj M= 2= H[O| & 20| 2tslf 7} tCh.

AgensGraph Database

2= HO[HH|O| A0 A= e RO AKNSS D= YE = XMFot 2e|StCt,

- =

=
2t 24| (Vertex) 2HOfl EH7|(Edge) S R U1, RAFSH 24K 7|22 R3S 12 (Labe) 2 2

O|Z2 A= Hlo|H 222 1550 2ol & O AMI5| &OotE == ot 2Lt
ofzfof o Al= e =of 2ot +9RAE O L.

)

)
) ride
brand : Trigon since - 2016.01.10 name : HT

DB
DMTEB O P
work
> name : Bitnine
O Bik
D) Road | O Pers
nae
brand : Cannondale | < — — name : GT -
since - 2014.10.25 waork

Vertices

Vertices & 12| = H|O|Ef RRO|M 7}E 7| 20| &|l= @42 M 2 & M A 9
74 H| (entity) & LIEFLHT, £ 242l Properties & ZHEICH

2 Z 0| A= vertices 2t edges € 7| & T2 7HXICH AgensGraph Ol A= vertices 2F
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edges 25 Properties &
M E LIEtW = BR
AL}, 02 label 242

EZoteh 4= QUL E5 vertices 2 7HX|E LIEILY X[ 2t edges 2
oI},
AN

Edges, Properties 2t+= = 2| vertices = label 2f= 7t X[ X|

7H =+ ULk

7tE theot FEfo| dei T = tHY vertex 2 T EICH Vertex = 0 7H O| 42| property £

=
( title = 'Forrest Gump' )
7hE % Qrt,

=

CHS T2 02 vertices § = A =S o= Lt O™ BA2] A2 =0f 2 7Y

=
=
0| & 9| vertices & 375t 7| & vertex O StLt O| 42| property £ 3 7}otCt,

name = 'Tom Hanks' title = 'Forrest Gump' name = 'Robert Zemeckis'
born = 1956 released = 1994 born = 1951

Edges

Edges = vertices 3 A5I= A2 FHICE £ F 71| vertex & HZASH=0| &
vertex £ edge 2| 230 2} start vertex 2f end vertex Z Lt L. Vertices 2t
OrE7HX| 2 properties S 7HEIC.

Vertices AFO| 2| edges = JL2f & Cf| O| E{H| O] 20| M| SR HetS Sh=0l, £ HEE
HOIHE &7 ?IoHM BHEA| 225

Edges = & 712| vertex & HZSH=0| Z vertex & edge 2| &2 0] 2} start vertex 2F

end vertex £ Lt=IC}

= O }_
= EHE UHS0E —’F ULt 22|17t ”f'=017h_ A= X0 edges % F7tott M 02
£ LIEtE == AL
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name = ‘TomHanks' name = 'Robert Zemeckis'
born = 1956 born = 1951

ACTED_N
roles = ['Forrest']

DIRECTED

title ='Forrest Gump'
released = 1994

Of| M| 0| M= ACTED_IN 3t DIRECTED & edge
EtL =2 AHERUCE ACTED_IN 2| property Q! roles &= Hi € EF Q| /2 XN &SHCL,

ACTED_IN edge = Tom Hanks vertex & start vertex =, Forrest Gump vertex = end
vertex £ 7t 2IC} O| & CtE A A HSIH Tom Hanks vertex £ outgoing edge £ 7HX[ 11

U1, Forrest Gump vertex £ incomming edge & 7HA|10 QJUCHD Tob =& QICH

ot SO 2 edge 7t F G KO ULHH ZO| BT F O 2 S =M edge &

Fotg Hevt glen, Ol Graph 2L d51tz 20| UCH

etdE 7tR| 2 AUX| 2L AL SH= O Z 2 #0130 =2 STt
o

= ULt OFel &= vertex 7t A 7| AAZ 0| A edges E 7HX| 1 QU=
o
AN

name = 'Tom Hanks'

born = 1956 KNOWS

Graph =3|E HLCt G 8X O Z 3 35}7|

fSi A= 2E edges 7t edge type 2 7t X|= A 0| L},
Properties

Vertices 2} edges =5 properties £ 7t & 5= UL} Properties = £8 2 2 HEH2
string Et & @ 20 9|5 OF StCt.

Property 22 2 ALE 7} %t O|O|H EFR 2 Of2f ot Z L.
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e  Numeric Et &}

e  String EI &
e Boolean Et

o List EFQ (CHXSH OO E EfRYUE=2| &leh

NULL 2t-2 property {22 ALEE 5= SICH NULL O| Y= EICHH S property
A= Qe A2 ZHFSICE B List 0| M= NULL 242 AFE & 4= QUCH,

Type Description Value range
boolean true/false
byte 8-bit integer -128 to 127, inclusive
short 16-bit integer -32768 to 32767, inclusive
int 32-bit integer -2147483648 to 2147483647, inclusive
long 64-bit integer -9223372036854775808 to
9223372036854775807, inclusive
float variable-precision, inexact 15 decimal digits precision
char 16-bit unsigned integers u0000 to uffff (0 to 65535)
representing
Unicode characters
String  sequence of Unicod infinite
characters
Labels
Label & O| &3 vertex Lt edge 2| AZO|Lt E} S J2|e 5= ACL EFO| FALeH
vertex S0|Lt edge 52 A &2t i D1 F2| 0|52 e =+ AU=Hl 0| =
label O|2t11 BtCH & FALSH label 2 72 2= vertex E0|L} edge 22 &2t 1E0]

43+ LEERHCE,
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Vertex =01 label & AFESt= A2 AEIALZ 0|, label & 7HA|X| QAL 2 Z] StLEQ|
label 2H2 2 =Lt

LESt label & properties O constraints & § 2|5t Lt index & T/t Z2 0 =
AHEEICE,

Edge Ol = vertex 2F 7 AFSHlabel 2 X8 = =0, vertex 2b= 2| label O] Y=
edge = EXSHX| A =Lt B E edge =2 &4 StLE2| label 2 4 =Lt

7|Z 0| M| 12 = 0f|= Person 1t Movie labels & F7}E £ E SHZICE

name = "Tom Hanks' name = 'Robert Zemeckis'
born = 1956 born = 1951

ACTED_N
roles = ['Forrest']

DIRECTED

title = 'Forrest Gump'
released = 1994

Label names

Label H2 SAtet ALE ALESIOl Hole = el B = AFZXE Het 2| E T
Labels = int & 2| unique 2+id & X &otH, O = O
Ct.

E o
=2 T35S A o o -‘—
labels & Z2t = QS 2 2o|0|ot

©
n
=
o
N
-
b
[
==
N
[
[e)}
—_
~
o
Ul
ul
w
vl
L —
J
o )
10

Traversal

Y2 20| S| ?/5ll graph £ BASIH paths & HOH7t= A=

traversal O| 2t SFC} Traversal 2 A%} verticies | Al 2H& vertices S EHA1SHH

QFEr2 Holof CHet B S &Oot7t= IPI 0| &, A2 =& =3 =
vertices 2} IHH E| = edges & & &0 U2t &O0t7F= 242 2|O[ Lt
X277t X 2] ol M| 0| M Tom Hanks 7t =213t G2E A0 X} SLCLH Tom Hanks vertex
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AZEe 2 19t HZAE ACTED_IN edge £ WEFM Forrest Gump 2h= vertex 0| M S 2| =

N
HE M2 traversal £ & = QUL

o ——————————— -
Rg Person \ ( Person \

1 name = 'Tom Hanks' : name = 'Robert Zemeckis'
" born = 1956 J born = 1951
_______ x———
\
“ ACTED_IN
\\\roles = ['Forrest'] DIRECTED
n
g Movie ™\
L--------------1
I title = 'Forrest Gump'
\ released = 1994 ,I
J2f = OO B H| O] A0 A{ cypher & O 29| traversal 1t F7}AMQl 7|22 &-&HCHH

HCH O B HOIHE =5 5= AULCE AEM[BH AFZ2 Cypher Query Language &
5t FlCt

Paths
Path = & 2| Z0|L} traversal 2| 21} H|O|E{ 2 A{, Bt 7H O| & 2| vertices 2f 0|0ff HZ &l

edges = LtEFHACE

O[7H Of| MO A traversal 2| Z1t B|O|E{ QI path = Of2f{ 2t Z Tt

\ ACTED_IN
name = 'Tom Hanks' roles = ['Forrest'] ) title = 'Forrest Gump'
Person | porn = 1956 ) Movie | released = 1994
o
?| path 2|

Z 0|1 O|Ct Path & 7+& B2 Z0|&= 0 QIO Bt vertex 7| edges & 7HX[ 11 YKX| 2

(R

name = 'Tom Hanks'
born = 1956

Bt 0]0f off S etLt. k
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Vertex XtA12 7+2| 7| £ edge & 7t B path 2| 20|+ 1 O|LC,
( Person N\

name = 'Tom Hanks' NOWS
born = 1956
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Get Started

Install AgensGraph
Pre-Installation on Linux

Get the pre-compiled binary

Hu
nx
>t
N

AgensGraph £ Linux/Windows 0| A| &% 2L AgensGraph = &+ 7HX| &' 2

7}-&StE} StLt= Hio| 2| i 7| X| & Ch2 2 & of= W’ O| 1, &E CHE StLte AATAE S
Ct22ot mj 7| X| & 9"1_40' St= & O|C} Hio[H 2| mj 7| X| = H| E L2

Ct20| 7b&5tH, A2AA R E &= github 0| A 20| 7hSSIC Ao A|AE =td S 2
HCOHCOZ HES %%01 o = otrt.

uname -sm

Extract the package

Ct

nx

2 Y-S A5t= fIX0M & =2 X BHEL (e.g.: /usr/local/AgensGraph/)

Mo

tar xvf /path/to/your/use

Post-Installation Setup and Configuration

BT LT (MEHALSH

L

I
Q

4

A AZIYO CFS 3 &2 F712HCE (e.g. bash_profile)

I

export LD LIBRARY_PATH=/usr/local/AgensGraph/lib:$LD LIBRARY_PATH
export PATH=/usr/local/AgensGraph/bin:$PATH
export AGDATA=/path/to/make/db cluster

GIO/E H| O]~ Fe/2E Y

[

)

= Fd2 SOl GIO|HH|o|A S AHE
@—?—.bash

o
_profile O X| 3t aAGDATA E AHEDICE

initdb [-D /path/to/make/db cluster]
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http://bitnine.net/downloads/
https://github.com/bitnine-oss/agensgraph

A HA| R
otzflo] A E 0| 25}0] AgensGraph & A|ZHE == UL,
ag ctl start [-D /path/created/by/initdb]

LI O/ E/H O]~ 4 &
createdb [dbname]

HIO|EH| O] A O| 1 ALEX} O| & BAISHK| B 7| =g 2 27 &
S A+ At2| O 0|t

il
N
rhr
N
rlo

HOE &g

agens [dbname]

FIet Z0| HO| 8 2AA| CtS0t 2 =t

ru|o

2 4 9lct.

username=#

Kl

FHEXQ BL EZETEN “=4"C2 HA|L|D 2|9 S X = “=>"OF HA|=IC},
username=# CREATE

username-# (

username(# (

username(# )

username(# )

username-#

| Y2 FUQ Q= O HA[SHD BB LR0| Y2ots FO|BI(R EAIBIC
CHE 250l Z9E 10| X4 BN 4 UCk YUY TETES AHARDOIY B 4
oD MNSMS Che ZH0IM 2ol & 4 Uct

AgensGraph = 35 &= ?let MH 2780| 7hSOtCE A Bla= H[0[H 2| 37|
CPU, L|£3 37|t £&)SOf W2k MH Oj7) BS

2E5l= A2 de oS 28l il S50} S22l AMH #4352 AgensGraph 2|
dej= Heo| 40| 523t Y= 0| XICH $¢AGDATA/postgresql.conf L Y=
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https://www.postgresql.org/docs/current/static/app-psql.html#APP-PSQL-PROMPTING

HA O Z M MB 07 H-E HA 71-5SHC} $AGDATA/postgresql.conf Lt Y=
+’d5IH M E R A| 2} S OF BHLCL,

e shared buffers: HO|EH LEHME 7|42 2ot 22| 27|0|C}t, O] HE&= X E 2|
=t Z 0 O Of otCh HO|H el A 7|22 S XM O|CH SA| M4 2 ZF = o|of
St El M E2| 7|2 1245H0] MBS Aol of ot HE g2 22| 22|

A
T

X
I-E

e work mem: =2 HE22[t A= EO|9|

A

gof 2k 377 S 7+ et

e random_page cost: MO| X|XM3IZ |t 07 H4=0|Ct D2f= HO|E el 1 E=

0.005 2 Zf= = OfOF ShCf (M2 2|0f 2= OO E{ 7} 2HE 3| FHA| &l B2)
Get started with Cypher
O|HE 2 Cypher 2| 272t OF2 2| LH-&0f CiSHOf A7 SHLt.

. JefmobmE o thet 7|2 X0l o]s

Cypher 2271

AgensGraph = T2 = CJO|E1 S Z M7} 2/5H= T Cypher A 0| 91015 X 2BHCE
Cypher = SQL 2t FAtSH (4 24X Q1 2101 0| L},

o &

[

AgensGraph 2| 2} Z = vertex 2t edge 2 T3 =0 QULE Vertex 2F edge Ol = H2
L8452 7HE = ULk X HO[E = Eheoh 2=t I H 2 = O| F0{ M ULt

AgensGraph = cypher £ &df 1efZo| IjHo = AMI X 2| F =& TtCt,
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2 E Y

AgensGraph = CH H|O|E{H| O] A0f CFE 2 = XM &0| 7HsBLCE Cypher = CHE
e 2= giCt. AgensGraph = DDL ni; Cypher & A0 Jj=E MM,
=

=
= X| QoL O 22 network 2 2| = A2 ZE M50 o 7Y

CREATE GRAPH network;
SET graph_path = network;

|__I
i)
_l,—_
|
i)
Kl
mlru
ruln
N
ol
2

O| 0| X|Of| M graph_path B 4=& network 2 &L,
graph_path 7t &[0 UX| o™ OejZE otE

H0r =
Hu

i
Qt
o

MBI} Y
CREATE ROLE userl LOGIN IN ROLE graph_owner;
DROP ROLE userl;

AHE—‘?— AHEXHE 4 8ot0] O] B H| O] & RE”'EOH Choh &7 _ thel e
UCE A} AFEAHZ} 2 2HZOf| A label 2 A48t 4/ CHH BHEA| graph £ M4t
MRXHBP €2 150 Z&E O U OFSHL AFE R} *”’8 | 2ot XMt 582 A8

SENCI M=
ol ¥4E
2fz MoK E d-dot7| Tof 20| =& W d5t= A0| | A O|X| 2 cypher 2| CREATE
= THA| label & X|ZSIH Xts2 2 Ydo|F= HO| 7[s52 X[ &5t /UL
AgensGraph O| M= vertex 2} edge Ofl = StLI2| 2| 0| =& 714 OF BtC,
person Z}= vertex label 2} knows 2}= edge label = ‘4

CREATE VLABEL person;
CREATE ELABEL knows;
CREATE (n:movie {title:'Matrix'});
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https://www.postgresql.org/docs/current/static/sql-createrole.html

Vertex SfEdge &4/ &

O| HE O A| = cypher 2| CREATE B2 AMHE S person vertex 2F knows edge S 4 A StCt
CREATE B2 vertex 2t edge £ T8 E I &2 ML} (variable:label {property:
value, ...})= vertex 2| FEJO|11, -[variable:label {property: value, ...}]-=
edge 2| YEHO|Ct, 2|11 edge 2| 22 <2t >2 2 edge 2| WeF2 LIEH o= QUL
vertex 2} edge 2| FE[ 0| A variable 2| 2= U0 E &1, §I0| = EICH

3 2o

Note : AgensGraph = edge Il H0{| A --Z X|&ISHX| =L} --= &8
Mg o|o|siC},

S T+ 22 “Tom knows Summer”, “Pat knows Nikki” 12| 11 “Olive knows Todd” Iff E1 S

MM SH= Of| A O| Ct.

CREATE (:person {name: 'Tom'})-[:knows]->(:person {name: 'Summer'});
CREATE (:person {name: 'Pat'})-[:knows]->(:person {name: 'Nikki'});
CREATE (:person {name: 'Olive'})-[:knows]->(:person {name: 'Todd'});

AgensGraph O| A vertex 2t ed
JSON ZiK| 2 £d 53 HTICL
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Cypher Query Language

Introduction

Cypher is

Cypher = 12 Z H[O|E & &S = HO|E +l5t= A= HO[ AO{O|Ct =&

sxyozEtgnt 2t

e Declarative(MAH)
Cypher = O WO = 5{0f St= X|E |'EH-H7|E Ch a1
o 20| dlE L1125 S BASH=

E
rlo
Ral
i
nx
(ol=}
Ot
rir

MOIE 210{0|TtC, Java 9 20| MY %3 o
WEHQECWMr %E%%M@qﬁEﬂWﬂ%&8A%MWQQEEMI
RO AT NI ROl 0 TH3H T S HOjFCH

e  Pattern Matching(Ti & ¥ %)
Cypher = & 11Xt 5t= 2| = O|O|H & 2| X HE2dt=
Jefz of S ASCI Art M 222 LHA| S8 AHE SO
X5tz 1ef= HO[HE K|

= Il_ =
n X O o St A
HBHOZ Mo|Rg TN 4 YLk,

Cypher = H% OI %—?‘—i ZO| & ?lll Crfot M2| WAl 5= A5 UL
= SQL Of| A{, TH & 044! 2 SPARQL Ofl A,
collection 7i 'E-2 Haskell, Python 1} Z+-2 210{0f| A 2t e Al S 2 KHE S|
A=StHME ZHEHSHA HO|E Y 4= UCL
Elements of Cypher

Cypher 2| 7| & Q22 A{ vertex, edge, vlabel, elabel, property, variable O| {)LC},

e Vertex
Vertex = 2| ZE #4510 U= 71 7| 25 ¢l @ 20| entity & LIEHHLCE,
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2 22| 8% vertex = entity & LIEFLY =0 AR E[X|TH =X 0 M2} 1
MAME= HebE = UL
« Edge

Edge = Zf vertex AFO| 2| 27| & LIEIL M, edge TH=2 2 ZX & 4= GiCt

. Vlabel
Vlabel 2 vertex 2 =7 ot= 7|&0| £ =& AFEX7F &0t £E7 0| S0|LY,

e Elabel
Elabel 2 edge 2| O| £0|LC}, vertex 2 vertex AFO|2| A £ LIEtLf = H&2 DL,

e Property
Property & vertex S edge O 7HE&, XAHH o =2 202 = U= £40|Ct

e Variable
Variable 2 vertex L} edge Off 2|2 £ O k| = A HX}O|LC}.

Handling Graph

Cypher 5 XENI3| S B5H7|0) QM AHS WES 2SI ATECL Q=S Mot
5| H

JEimE hAo R MOIS o1, A TS ks W0 e CrRof £t

Creating Graph

£0
M
)
=
o
e

Agens Graph = TH G|O[E{H| O] & L{Oj| o2 =SS MY =

I
ez E 445t AH8e Qe =& MENS|Of cypher £ O 8o T = H 2|7} 7155t Lt.
e  Create Graph

CREATE GRAPH graphName;
SET graph_path = graphName;

She BROICH ST FYI B MY )z

CREATE GRAPH & 2 ZE 44

O|E2 &7H HA|SHO A2 SHCHv1.3. i ™ O| =2 E graphName O S8 AFEO|
7tSSHLh. graph_path = @A CHE 2| = & ©|0|St= H=0|C}, CHR X} St=
2= O O|E2 seT 2 AHE S0 ALt
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e Drop Graph
DROP GRAPH graphname CASCADE;
DROP GRAPH = 12l = E A1 X|St= BHO|C} D2 & MG A| vertex 2F edge Off CH B
77| label O| 49 |2 = proP GRAPH A| CASCADE & HFEA| ALE3H{Of SHCL,

e  C(Create Labels

CREATE VLABEL vlabelName;
CREATE ELABEL elabelName;

CREATE VLABEL childVlabelName inherits (parentVlabelName);
CREATE ELABEL childElabelName inherits (parentElabelNamel, parentElabel

Name2);
CREATE VLABEL 2 vlabel 2, CREATE ELABEL 2 elabel 2 A A 8t= HZ{0|C}|, 2t
H2 2 MMSEylagbel 22 elabel 2| 0|22 EH HA|SHO AR SHCE

inherits()£ CHE label 2 &% 5h= B YO|L Label 2 A4 d< | X4 label O| &
of S Sl 7| EQ SHH 22 label 2| O| 22 HA|SIH CHE Jabel S M&E
2= UCHL HEH0| MO Z B0 Jabel 2 02 747t & 4= QUL

e Drop Labels

DROP VLABEL vlabelName;
DROP ELABEL elabelName;

DROP ELABEL elabelName CASCADE;

DROP VLABEL 2 vlabel 2, DROP ELABEL 2 elabel 2 A X|5t= EHO|CH ZH HH2
AMHe viabel 2 elabel 2| O| E2 & HAISHO] AL HE52A 0 U=
viabel 2 XA O 2 AH| 7} £|X|2& S 2 2 CASCADE £ AHE3}0] o|ZE 279 2 &
Ol O|E{ & APK|BtCt.

e Create vertices and edges

CREATE (:person {name: 'Jack'});
CREATE (:person {name: 'Emily'})-[:knows]->(:person {name: 'Tom'});
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CREATE 2 vertex 2t edge £ M d5t= HO|CL ofjE HEH2 M
edge = pattern L= SHIEH| 2/d5t0| AL-E L} (CREATE B2
A1} vertex/edge & EH L pattern Off CHSHA{ = O| = 0f| XbA|S| A
Querying Graph
= E Ao 2 HO|E Bt AL 21X} 8= A2 Z E pattern 22 H7|E 310
Fl oS 22z Lo M St EEE FE5= AO|C

MATCH (:person {name: 'Jack'})-[:likes]->(v:person)
RETURN v.name;

MATCH B2 sl S HO| 7| =l pattern Ofl £2tSh= T2 = O|O| K & RHOFHHCH JH2
O = 0| M Bt2tS 0 Xt 5= 2 ATHS ReTURN & Off B A|SHCL

[

Manipulating Graph

7|20 A 2= H|O|E{-& +="5t7| ?I8H M = MATCH 22| pattern = #7[5t0{ 5§
Jef= 5 Aot Fof =78 2 &= i OF oL,

—
MATCH (v:person {name: 'Jack'})
SET v.age = '24°';

SET A2 0|85} vertex Lt edge 2| property X
Data Type

Graph Data Type Of| CH3t A B O|C}. Graph Data Type Ofl = graphid, graphpath, vertex,
edge 7t A2 type &M= Ot @F Z L,

Name Size Description

graphid 8 unique ID of vertex/edge

graphpath tuple Array of consecutive vertices and edges
vertex tuple A tuple that combines id and properties
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edge tuple A tuple that combines start vertex id,
end vertex id, edge id and properties

graphid

Vertex/edge 9| label ¥4 Al 20 &|= 117 ID O|LC}. graphid = ag_label 2| labid 2} vertex

5! edge 2| sequece 2/ 2 2 MM EICH
graphpath

AL = vertex 2F edge 2| array EHR! O| T},

Column Type Description
vertices vertex|]

edges edge[]

vertex

vertex id gl' —;‘EA k2l properties = = 7|-X| |:|-

Column Type Description

id graphid vertex id

properties jsonb vertex property

edge

vertex & AZSH= A2 SHH, edge id, start vertex id, end vertex id, properties & 7+ 2/ C}.
Column Type Description

id graphid edge id

start graphld start vertex id

end graphld end vertex id

properties jsonb edge property
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Syntax

Pattern

Pattern 2 J12fZE HE 3 0}= expression O|Cf. Pattern 2 StLt O] &F 2| vertex £ 2
edge 2| St 2 LIEILY 7| IfZ 0] vertex 2F edge = pattern 2L 2 OB A 2/ d5I=X|=
0 % S 25ICt.

Vertex

()

iDL} 9| O K| 2 0] 2= 20 vlabel O|Lt property = H7|SHA|
=

Vertex = ( )E &
er

242 pattern = vertex 2 9|0| 3L},

(:person)

Vertex Of vlabel =& E IS} 10X} SICHH (:vlabelName) 2 2 H7|BIC} Vertex £ LIEIL=
2 ot0| S 21 27| viabel 2| O| 52 H7|5H0] LIEFHEL 2| 0| X|= person O|2t=
vlabel 2 7}X| 11 U= vertex £ 20| BHLE,

(V)

(var)

(var_1)

(v:person)

Vertex Of| variable 2 F O S} 0 X} SHCHH (variableName) £ H 7| SHCL Variable =
alphanumeric(a~z, 0~9), underbar 2| Xt & HHS = QUCHEL X2 A|Zreh o= QICH.
Vertex Of variable 1f vlabel 2 SA|0| LIEIL} XX}t g [ = (variableName:vlabelName)
O Z ®7|SHC}

({name: 'Jack'})

(v:person {name: 'Jack'})
(v:person {name: 'Jack', age: 24})
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ful
]

Vertex Of property & E7|3}0 L= 71X 2t & 4= UL}, Property EH 35t 1A}
({propertyName:propertyValue})= H7|3tC}, ¢t0] string 2| ZR0= " 2 4%
OtC}. Property & 042 7 # &St X} SHCHEH | & O| 0L}

mo rot
0y
=
o

rl

Edge

Edge = 2 72| CHA| & O| 2510 EHSIH Edge & elabel, property, variable 1 27|
27| 5= ULk

>Z 0| 85tH HWakd S Hole = UL 2| ool M CHA|Z e =2
| 2E edge £ 2|0|2HC} 2t ES E
2= edge £ 2|0|HCL

~
2

Edge Of| CtE 2452 EHSIOALSICHA [ 1 LHRO| sHY 2452 HABHCEL Edge Off
elabel = HPISI 11X} SICHH -[:elabelName]-> S = it7|6._ Ct. @ 0| M| = knows 2=
elabel 2 7tX| 1L Q= edge E 2|0O| 3L,

-[e]->

-[e:1likes]->

Edge O variable 2 £ 0 St 0 A SFCHH -[variableName]->2 H 7| 3L Edge Off
variable 1} elabel 2 SA|Of| LIEFL] 20X} & [If = -[variableName:elabelName]-> S 2
H7|otCt,

-[{why: 'She is lovely'}]->

-[:1ikes {why: 'She is lovely'}]->

-[e:1likes {why: 'She is lovely'}]->

Edge Ol property & E St 11X} BHCFH -[ {propertyName:propertyvalue}]->&E
H 7|5t} 240] string @1 BR0f|l= <’ £ 0| &2tLt. Property & O{2f 7 oSt 01X}
CtCHH , & 0| 23tCt.
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Vertices and Edges

Pattern 2 vertex 2 edge £ 252}

O-[1->0)
(jack:person {name: 'Jack'})-[k:knows]->(emily:person {name: 'Emily'})
= (:person)-[:knows]->(:person)

kel
rot
ot
4>
|.|-|
ﬁ

THEPH | RN o = QUL

Vertex 2t edge 2| 22 £ =l pattern 2| 7| 2&2 ( )-[1->( )O|C} Vertex 2t edge Ol
property, label & %4*|5P01 pattern O 2|0| & £ 0{3t= Z 0| EL}. Variable 2 vertex 2t
edge 22 20{T =% UX[TF pattern MK E CHE 22 20| =% QULL. Pattern

M| 0] variable = § O St A} oHCHH =& O|- & BtC} | 0| [0l A p = variable 0|11, =&
O| 82 2 M pattern MM E CH& 2 2 X -ESHFLCY

?9

Path

Pattern LHOf| A{ vertex 2t edge 2| /i =& A|EH 2 S7te 4= UL Pattern L ZH
F 29| the|Z path 2f11 $HC}

(a)-[1->C )-[1->(c)
(a)-[*2]->(c)

(a)-[1->C )-[1->C )-[1->(d)
(a)-[*3]->(d)

(a)-[1->C )-[1->C )-[1->C )-[1->(e)
(a)-[*4]->(e)

Z20|7t 7l path 2| 8%, 7I=5d S =0/ 2o Ho|d 2 RIS HfEl YEf = HHY
gt = UCH Vertexn 7§ 7t edge & n-1 H HHA ZHCHH O 2 LHO| EH (%) 2t E7H| n-
12 ®7|5tH EICHRL| oA E &)

Flexible Length

(a)-[*2..]->(b)
(a)-[*..7]->(b)
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(a)-[*3..5]->(b)
(a)-[*]->(b)

2t path O] Z0[0f 3 Q WS F X oLt | & #7(5HH £lC} 2| o K=
X CH 2 edge 2| 7§5=Z 2 7 0|4} X| &l path, 7 7 O[5} X| H path, 3 7 0|4 5 7 O| St

X|'cl path, 9+ 20| 2| path & XL,

ol

Clauses
Read Clauses
MATCH

MATCH &2 database 0| Al & 11X} St= 2| = pattern 2 7|=5t= EO|LCL O|O|HE
MM 7tE 7|28 0l 2 O| T, pattern HA|Of| CHoE XHA| S LHE 2 A A F Dt
Pattern = &1L},

e  Mathing

MATCH (j {name: 'Jack'})
RETURN j;

MATCH (j {name: 'Jack'})-[l:knows]->(e)
RETURN 1;

MATCH (j {name: 'Jack'})
RETURN j.age;

MATCH p=(j {name: 'Jack'})-[1l:knows]->(e)
RETURN p;

Zt 10Xt SH= 2 & pattern & MATCH EOf 7|=3% F| RETURN B & 0|8&3510
H

. Various Notation

MATCH (j:person {name: 'Jack'})-[:knows]->(v:person)
MATCH (e:person {name: 'Emily'})-[:knows]->(v)
RETURN v.name;

MATCH (j:person {name: 'Jack'})-[:knows]->(v:person),
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(e:person {name: 'Emily'})-[:knows]->(v)
RETURN v.name;

MATCH (j:person {name: 'Jack'})-[:knows]->(v:person)<-[:knows]-(e:perso
n {name: 'Emily'})

RETURN v.name;

2l 3 7H2| HOl= Jack 2f X| 10| HAM Emily 2| X|210]7| = 3t ALRFE2| O| &
SHoH 25 520 215 S35 X| 2 MATCH 22| 7 4-Lf MATCH & LH
pattern H 7| & 0| EfEEf. A M Eol= MATCH B2 F H ALE5HR L, &+ BRY
29| 5tLte| MATCH 20| S0HS 0|85 F 7H 2] pattern & LIEILHRA LT, A|
A 22|= StLtel MATCH 2 Of| StLt2| pattern & 0| &5H0] LIEFLH ALt
MATCH 2 & CHESHA AFE510 22 Z21E =0l 2 + UL

T BI0IE 2 At S

LM 7

~-

4% S pattern 1t £¢5H= 12
CHCH=O|Ct. [t2k A MATCH B2 012 7

FI

|

BB

Agens O| A T 22| L|O| & 7} O 2] H|O|X| o 2™ M =32 7 =tHO0| S0 Chet

EEES?7|HEE 0|850 & & UL

Most commands optionally preceded by integer argument k. Defaults in b
rackets.
Star (*) indicates argument becomes new default.

<space> Display next k lines of text [current screen si
ze]

z Display next k lines of text [current screen si
ze]*

<return> Display next k lines of text [1]*

d or ctrl-D Scroll k lines [current scroll size, initially
11]*

g or Q or <interrupt> Exit from more

s Skip forward k lines of text [1]

f Skip forward k screenfuls of text [1]

b or ctrl-B Skip backwards k screenfuls of text [1]
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/<regular expression>
on [1]

n

I<cmd> or
v

ctrl-L

cl<emd>

Shortest Path

Single Shortest Path
Shortestpaths &f+5
Ah=r}

MATCH p =
son {name:
RETURN p;

A8

shortestpath( (j:person {name:
"Alice'}) )

Go to place where previous search started
Display current line number
Search for 'k'th occurrence of regular expressi

Search for 'k'th occurrence of last r.e [1]
Execute <cmd> in a subshell

Start up /usr/bin/vi at current line
Redraw screen

Go to kth next file [1]

Go to kth previous file [1]

Display current file name and line number
Repeat previous command

I 5 7H 2| vertex AFO| 0| A SFLF2| Shortest Paths &

‘Jack'})-[1:knows*..15]-(a:per

& 702 Vertex Jack I_'f Alice AtO|Of|A] 15 72| Releations Li (2H) 0| A{ StL}2|

Shortest Paths =

SEERCIpT Bt = 7|%6._ Ct. Edge = CHE

=CF 2= Q0| start vertex, edge, end vertex £ /3 = TH

edge @t OtEH7HX| 2 max hops H

direction = 7| &< = QUL

All Shortest Paths

72| vertex AFO|OM 2=

MATCH p =
son {name:
RETURN p;

& 712| Vertex Jack 1} Alice AO|O|AM R E

allshortestpaths( (j:person {name:
"Alice'}) )

Shortest Paths = &=L}

'Jack'})-[1:knows*]-(a:per

Shortest Paths & &=L}
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OPTIONAL MATCH

o
av}
.
o
Z,
o
=
=
=
—]
(@)
T

Ja

0
=
>
—]
(@)
T

by
=
=]
[a
N
>~
Hu

XA SHE Q= pattern 2
7|&35k= ZO|Ct OPTIONAL MATCH B2 Hhebet AntJt {2 42 NULL 2 Btetotnt
0| MATCH H 1t CtECE,

rir

e  Optional Matching

OPTIONAL MATCH (e:person {name:'Emily'})
RETURN e.hobby;

0
Iy

OPTIONAL MATCH EO| A2 22 MATCH &t ZFCt, & N X} 6= pattern 2
OPTIONAL MATCH = 0| 7|3t 5| RETURN 2 & £ AutE HtalstC} Btk =
Z 10| = NULL O] =& &|0f UE = QUL

MATCH ONLY

Only 7|} E& AFE5H MATCH 2| & AFE3HY] AtA] 2= X 2|
AAE|--

rot
my
it}
un
rx
rio
mot
>

e  Match only

MATCH (n:person ONLY) RETURN n;
MATCH ()-[r:knows ONLY]->() RETURN r;

Projecting Clauses
RETURN
RETURN ZE 2 cypher Z2[2| Z1}E FA|St= EO|Ct & 1At St= 12| = pattern 1t
UX|Sh= H|O|H & BtatSH=1| vertex, edge, property = Btetegt = UL,
e  Vertex Return

MATCH (j {name: 'Jack'})

RETURN §;

Vertex = Bt2tS 0 XF SHCHH MATCH B Of| & 10X} SF= vertex £ B7|5H0
variable = £ 0{3tC}. 0| RETURN ZEOf| A| S & variable 2 HA|SHH vertex &

dsrst 2 Qirt,

—_

1
§9
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e Edge Return

MATCH (j {name: 'Jack'})-[k:knows]->(e)
RETURN k;

Edge € 2t&tSt A} HCHH MATCH RO 2 11X} 5= edge & E 7|5t variable =
£ O{BHCL O] = RETURN 2O A 8l S variable 2 HA|SHH edge £ Hhatet 4= QUL

e  Property Return

MATCH (j {name: 'Jack'})
RETURN j.age;

Vertex L edge 2| property & HFetSt 0 X} oHCHH MATCH RO & 10X} 5=
vertex Lt edge & E 7|3l variable 2 £ 0{ 2L O|= RETURN & 0| A ol &
variable 1f property £ .1 &7H HA|SHH property E gtetet = QULCE

e  All Return

MATCH (j {name: 'Jack'})-[k:knows]->(e)
RETURN *;

MATCH MO 7|3t @ A5 S 0 E Hi38l DX} SHCFHH RETURN = Of| *2 wwrm
0

EIC} gtetr| = @ A~=2 variable O] 0 El 2 &= O|LC}, Variable O] £ |0 Q!
B2 aas2 drete|X| f=Ct

. Path Return

MATCH p=(j {name: 'Jack'})-[k:knows]->(e)
RETURN p;

k-

MATCH ZOf| 27| & pattern 2t YX|S}= path £ BHetSt AL & = pattern
X Of| variable 2 & &3l OF Ot Pattern ¥ 0 variable 2 =2t 74 E7|5tH
pattern T M| 0| variable 2 &8¢ == QIC}. 71 = RETURN E 0| 5l S variable 2

HAISHH path & Bhebet = QULCH

—_

mm

. Alias Return

MATCH (j {name: 'Jack'})
RETURN j.age AS HisAge;
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MATCH (j {name: 'Jack'})
RETURN j.age AS "HisAge";

Htel | = 21| 2 | alias
7| ¥ EQt &M alias &

AF2AE 30| K|, 8H ®7|5HH E7I§F Jdtj2 =30 =,
Function Return

MATCH (j {name: 'Jack'})-[k:knows]->(e)
RETURN id(k), properties(k);

MATCH p=(j {name: 'Jack'})-[k:knows]->(e)
RETURN length(p), nodes(p), edges(p);

MATCH (a)
RETURN count(a);

Vertex 2} Edge Of| CHSH A] id, properties Bt @2
CHSH A ?EIO|9<|7I--9-A=OII|'§:I'LOF¢ IEE T
PostgreSQL O| X| A St= aggregation 2 +8 AtET &= UL},
Constant Return

RETURN 3 + 4, 'Hello ' + 'AgensGraph’;
RETURN 3 + 4 AS lucky, 'Hello ' + 'AgensGraph' AS greeting;

M E0 0] chst AMKHE B Y 4= QUCE SQL SELECT 7120 & = U&=
expression S0 H|O| 2, 28 B3 2 M| 2|5l11 25 RETURN T+21}F &4 AtEE

= ULH G RbM|B LH& 2 PostgreSQL Expression = & &L,

Unique Return

MATCH (j { name: 'Jack' })-[k:knows]->(e)
RETURN DISTINCT e;

Htat £l = Z0C| ZSE & D EE NAHS D LT 400 CHsj M2 A0t
Z 2SO EHst = @A Q0| pIsTINGT 7| R EE B 7|5HH =ICt
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https://www.postgresql.org/docs/9.6/static/functions-aggregate.html
https://www.postgresql.org/docs/9.6/static/sql-expressions.html

WITH
WITH B2 02| cypher 22|52 AZ5t= HO|CL wITH B M Ho|o] ZutE wWITH &
2l Ho|Z2 MESICH = WITH 22 2 2 9|9| jnput 22 M3l 2 o|o| gt2 MESI=
RETURN HO|2t1 = %= UL}

« WITH

MATCH (j:person {name:'Jack'})-[:knows]->(common:person)<-[:knows]-(oth
er:person)
RETURN other, count(common);

WHERE count(common) > 1
RETURN other;

MATCH (j:person {name:'Jack'})-[:knows]->(common:person)<-[:knows]-(oth
er:person)

WITH other, count(common) AS cnt

WHERE to_jsonb(cnt) > 1

RETURN other;

M
=2
Hu
§
-]
T
nz
2
i’
OF
X
nx
(o]
rot
n
P
rE
A
Jal
10
rir
)
(@)
2
it}

EE
I
fa¢)
I-
rH
Ral
L
z
o NN
Of
rg
OH
olm
10
Ral
©
4 Hon

21371l &
other 0| 3&22 & 9;'\% X|QlE0] HH
= XA

HEZ|= other £ B2t}
glol, A H.."

IV

ZA7A F=WITH B2

variable, alias S Ef £ & 0L+ QULCH?
Ch olg{ot d*MEH o £ =

input 22 AME &= o= wWITH 22 AZA|Z|H =ICH WITH

variable O|L} alias HEf 2 S8 0 QJAO{Of SHC},

O

ok
=
rII

ro
Ral
i
|
(@]
+
>0
D
]
o
_ITI_

[kl
o

oo
[0 0F

= \d
= —1

Mr HD o
inl
e

Q
N
o
n
all
r
i
o T
n

n

h 2
ot

l

$ 0 40 =
Ju wjo
L2
o
4n
rE
=
11k}
10
N
10
p=
N
0=
N
rir
|

=
uA
10
o

s B TIr
o
o
o

o m
0w o un 4

N K lo
all
e
=

1L

nd o oY pX 40 opx oY rE
I
I'-|>I un i

10
lo

e  Partitioning

MATCH (j:person {name:'Jack'})-[:knows]->(common:person)<-[:knows]-(oth
er:person)
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RETURN other, count(common)
ORDER BY other.name
LIMIT 10;

WHERE count(common) > 1
RETURN other;

MATCH (j:person {name:'Jack'})-[:knows]->(common:person)<-[:knows]-(oth
er:person)

WITH other, count(common) AS cnt

ORDER BY other.name

LIMIT 10

WHERE to_jsonb(cnt) > 1

RETURN other;

WITH 2& ArESt= HI0f AN M X 22| E partitioning 5t= 0| S L5|L}.
WITH ZO| RETURN EO|2} 24 2t5t 11 RETURN 20| 2 %= /= ORDER BY,

LIMIT 77tX| & StLES| partition Of2f11 4 ZfSHH £l Cf, h2fA] 4 2 2|0 ORDER
BY, LIMIT B 50| Q2B 5T B== WITH 2 70 2deot 7 =8 ol E
X5t H &}

Reading sub-Clauses

WHERE

WHERE 22 CHE 0 2 AF8% 4= @111, MATCH, OPTIONAL MATCH, START, WITH 0|
MATCH 2} OP

S50 AHE Lt | OPTIONAL MATCH E 2| Ij HOf| M A=HS =715t AHLE
START X WITH 2| 22 212 ZH 3 3iCt,

Basic Usage
e Boolean operations

MATCH (v)

WHERE v.name = 'Jack' AND v.age < '30' OR NOT (v.name= 'Emily' OR v.nam
e ='Tom")

RETURN v.name, v.age;

AND, OR 1} Zf2 boolean operator = AFHE & &= UL}

. Filter on vertex label
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MATCH (v)
WHERE label(v) = 'person'
RETURN v.name;

"foo' L2 HAOZ vertex £ label 22 ZEE T 5= QUL

WHERE label(n)

e  Filter on vertex property

MATCH (v)
WHERE v.age < '30'
RETURN v.name, v.age;

vertex property & EHZ & == QUL
e  Filter on edge property

MATCH (v)-[1l:1likes]->(p)

WHERE 1l.why = 'She is lovely'

RETURN p;

edge property & ZE& &
String matching
STARTS WITH, ENDS WITH & 0|-&3}0f 2Xt&0f
22| = ULE TAE | K|t o 2Hgl0 S
CONTAINS E AtEY = ULCL /A AHE F+E5HH, 2 AHE 0|
ket el Ot

e  Prefix string search using STARTS WITH

MATCH (v)
WHERE v.name STARTS WITH 'Em'
RETURN v.name, v.age;

STARTS WITH GAt2 EXHE A2 2 20| CH/AZX T2 LX[E +=2SH=0|
AP EICEH

e  Suffix string search using ENDS WITH
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MATCH (v)
WHERE v.name ENDS WITH 'ly'
RETURN v.name, v.age;

ENDS WITH ¢ 4t2 EAtE 20| /&~ A 2 LA A St=0 AFE & L.
e  Substring search using CONTAINS
MATCH (n)

WHERE n.name CONTAINS 'il‘’
RETURN n.name, n.age;

CONTAINS A2 ZXAtE L of X[ of 2tA BLO| Ch/ 2~ =Xt =2 LX[E
TASt=0 AHE =L

ORDER BY

o

ORDERBY B2 Z1t Z}
HHS J|FToR Q2K

H2@5t= HO|C} RETURN ZO|LF WITH 1t &7 A+ £
JUEX=o 2 HE S & AKX Z2H3ICt,

O

B 0

e  Order by Property

MATCH (a:person)
RETURN a.name AS NAME
ORDER BY NAME;

MATCH (a:person)
RETURN a.name AS NAME, a.age AS AGE
ORDER BY NAME, AGE;

MATCH (a:person)
RETURN a
ORDER BY a.name;
ORDER BY B2 7|28 2 £ vertex L} edge 2| property € 7| =2 2 HE oLt
HEo| 7|F | | property 2| alias & ORDER BY HOf| BA|SIH =ICEH =
RETURN EO|AM HEHO| 7|F=0| & property 0| Al alias £ £ 0/t F/0l ORDER
Y HOM Sl alias & HAISHCH ORDER BY HOf 0{2] 712 7| =52 YAISIH A
R 7|22 M HES o 5l W HM 49| S k[= 2400 ool AT = SRy

— T— HA

_|_
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7|&20 2 HE 2 oLt SHX|2F RETURN = Of| property 7t BA| O] QUX| 4CHH
o

ORDER BY &0 alias 7} Ot'zl property € A EH o= HA|SH = EICL

e Descending Order

MATCH (a:person)
RETURN a.name AS NAME
ORDER BY NAME DESC;

MATCH (a:person)

RETURN a.name AS NAME, a.age AS AGE

ORDER BY NAME DESC, AGE;

ORDERBY E2 7[2XCo 2 EA=C 2 ES ot UK=L 2 YES
S Xt otCHH pesc 7|9 =& #7|5HH =Tk ORDERBY 20| O 7| 7| & 55
HASIRAE B8R0 = WAz e 2 §EE 7| A5t= 24 7|0 pesc & #7|5HH
= o}

MATCH (a)
RETURN a.name
SKIP 3;

MATCH E 0| E7|%l pattern S 52 [ SKIP =0 YA|E £XIRHE S ZL{F 1 HM
ALY,

o

LIMIT
LIMIT 22 result set 2| Z1 =& X|8t A|7| = & O|LC},
MATCH (a)

RETURN a.name
LIMIT 10;
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=85t A ot= Aot =& MetotnAp otCHEH LIMIT RO 2 =5 S AISHH EICE Result
set 2| 21 =7} LIMIT & 01I A2l AECH AL 203 2= 207 =8 E 40|
ACHH LIMIT 20| A&l =At2HE 2 = 35HA ElCt

Writing Clauses

CREATE
CREATE ZE 2 vertex Lt edge & 2| = 2452 Md5t= HO|LCY,
o Create Vertex

CREATE ( );

CREATE (:person);

CREATE (:person {name: 'Edward'});

CREATE (:person {name: 'Alice', age: 20});
CREATE (a {name:'Alice'}), (b {name:a.name});

Vertex & M5t 0K}t 2 [ = CREATE E 0 vertex £t pattern 2 H7|5H™ =ICf,

Vertex 4 Al DFX| 3} O H|©F 20| @A BAISH vertex 2 AHESH0] 4448 3+ Lk,
e C(Create Edge

MATCH (E:person {name: 'Edward'}), (A:person {name: 'Alice'})

CREATE (E)-[:likes]->(A);

MATCH (E:person {name: 'Edward'}), (A:person {name: 'Alice'})

CREATE (E)-[:likes {why: 'She is lovely'}]->(A);

MATCH (E:person {name: 'Edward'})

CREATE (E)-[:IS_PROUD OF]->(E);

Edge & F vertex AlO|E U ASt= A2 ot MEtM MATCH B & Sl &

vertex 2 X2 Fl edge & 4/J5l0F otCt T 1 E F vertex 2t= A2 ME CHE

vertex & 2|0|Sk= A2 OtL|CE 92| M| M| E2[M & self-edge &= 75 HCL

. Create Path

CREATE (E:person {name: 'Edward'})-[:likes]->(A:person {name: 'Alice'});

MATCH (E:person {name: 'Edward'})
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CREATE (E)-[:likes]->(A:person {name: 'Alice'});

MATCH (E:person {name: 'Edward'}), (A:person {name: 'Alice'})

CREATE (E)-[:likes]->(A);

AX|2H CREATE =0 path £ E7|5H {I5t=

t. Path £ SHHO| e M= F=2|siof & FO|

UCE R B HO|X & MATCH Bt 274 AFE5HA| 2 B20l= 'S pattern 1t

L£Z2 HOIE7F EXSIEH2E MEAH Aottt F, =250 2HE0{X[= AO|Ct
= B 2o M MATCH E 1t e/H| ALESHEtH Edward vertex & &2 5 ol
vertex Of likes edge 2 Alice vertex & M-S TH=Ct. BHeF 0|0 EXStD U=
Edward 2} Alice vertex Of| likes edge Bt2 A{EH| St 0K} SFCHH M| HFY
EO|ME ALESHH EICE

DELETE

DELETE & 2 vertex Lt edge £ M| 7{3}= = O|LC,

e Delete vertex

MATCH (m:person {name: 'Michael'})
DELETE m;

MATCH B2 Sl M| 5t LA} SF= vertex S & 11 DELETE & 0f variable &
H7|5H0] M ASCL B M 782 = vertex 7t CHE vertex 2t edge 2 S Z L0
ULHH Sl edge E T A X HSH0{OF vertex 7t Al| 4 =l Lt

e Delete edge

MATCH (m:person {name: 'Michael'})-[1l:1likes]->(b:person {name: 'Bella'})
DELETE 1;

MATCH B & Sl M| 5t2{= edge & 21 DELETE &0 variable & #7|5} 0]
S edge E M BHCL.

DETACH DELETE
e Delete a vertex with all its relationships
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MATCH (m:person {name: 'Michael'})
DETACH DELETE m;

ot

DETACH 7|9 EE
M| 7{ =ICt. X5}
HX MAHSH= g

tH O| 251H S| S vertex 2F HZ L0 U= edge = 7|

vertex 7 CtE vertex 2t edge 2 HZEE B2 6T edge

0

rulo r|r

Aepst 4 Qict,

SET
SET B2 property & £7I, 843, M E St7{ Lt vlabel 2 F7t5t= EO|LY,
e Add Property

MATCH (E:person {name: 'Edward'})
SET E.age = 20;

ey
—
nz
=2
%
N
ot

MATCH E 2 &8l property & F7I5t2{= vertex Lt edge E &1 S
property 2| O| St ¢t E7|SC} Property 2t AP S B7|S = 22 S H
Z MhZ 7 2f 2/H B 7| oHCt.

e  Modify Property

MATCH (E:person {name: 'Edward'})
SET E.age = 30;

MATCH E 2 Sl property & #2452 = vertex Lt edge E &1 SET HO|| HES
property 2| O| &1t 2f2 H7|SHCE Property 2t At S H7(|2 M= X2 B HE
2 S EL A ®7| 3tk

e  Remove Property

MATCH (E:person {name: 'Edward'})
SET E.age = NULL;

MATCH = I—Ig E_é_H property = = X'”7‘| _6|'E:1E vertex |_|- edge % ;Ccl'_Tl_ SET IIE-I().” x_" 7_I—5E|.
property 2| O] 1} NULL 2 #7|3tct.

e  Copy properties between nodes and relationships
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MATCH (at {name:'Edward'}), (pn {name: 'Peter'})
SET at = pn
RETURN at.name, at.age, pn.name, pn.age;

-

SET 2
== ULt at | properties 7t pn 2| properties 2 25 SALE|11 7| =2 at Q|
properties = 25 K| =IC}.

ILEO| vertex/edge & CHE vertex/edge 25 E &£ properties & SAIE

e  Replace all properties using a map and =

MATCH (p { name: 'Edward' })
SET p = { name: 'Edward William', position: 'Enterpreneur' }
RETURN p.name, p.age, p.position;

= HAKFE A S vertex/edge 2| 7|E properties & map Of 2|3 K|S &
properties = CHA|| & 4= QUC}.

e Remove all properties using an empty map and =
MATCH (p { name: 'Edward' })

SET p ={ }
RETURN p.name, p.age, p.position;

= AMXLE AHESHY vertex/edge 2| 7|E properties & 25 KA = QUL
e  Mutate specific properties using a map and +=
MATCH (p { name: 'Edward' })

SET p += { age: 38, hungry: TRUE, position: 'Enterpreneur' }
RETURN p.name, p.age, p.hungry, p.position;;

= AMXIE AFESHY vertex/edge 2| 7| = properties & HZASHAHLE 2R
properties & 7t = QUC} Ot} 20| Bl map 2 vertex H edge 2| properties

7t M7 E|X| =L

Lol_
MATCH (p { name: 'Edward' })
SET p += { }
RETURN p.name, p.age, p.hungry, p.position;

e  Set multiple properties using one SET clause
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MATCH (n { name: 'Peter' })

SET n.position = 'Developer’, n.surname = 'Taylor';

Ol 2{ properties = & H(,)E T=5+0] oHHO| A7 BHCL

REMOVE
REMOVE =2 property £ M| Hst= EO|LCY,
e  Remove property

MATCH (E:person {name: 'Edward'})
SET E.habit = NULL;

MATCH (E:person {name: 'Edward'})
REMOVE E.habit;

SET HZ 0|85} property € X|Hot= Y2
REMOVE & 2 0|3l A| = property E X|HE 5= UL

-—

MATCH E2 &9l property € X|HotH= 245 &0

property 2| O| &2 H7|2tCt
Reading/Writing Clauses

MERGE

O|0| SET Of| M A H ot HE QULF.

REMOVE HOof H A&

MERGE &2 HA|El pattern O graph LHOf| ZX{SHXA| 2 S ™ CREATE M EH i
pattern =& 37|51, graph LHOfl O|O| =X SHCFH Eh=35| MATCH B X & 3l S pattern O|

EMetCh= 2N 7 3= Z 0|t MERGE ZEO| 21A{5}= O o
HH|o|ct.

e  Merge
MERGE (:person {name: 'Edward'});
MATCH (p:person {name: 'Edward'}) RETURN p;

CREATE (:person {name: 'Edward'});

t2 ol 2ol Al pattern
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MERGE EO0f pattern 2 HA|S 1 Ml 2 5} S pattern O graph L Of|
ZEXMSH=X] Ot X|E & == QULt 0]0| graph LYOf| EX{SHCHH MATCH EA EH

7162 =Sk, graph LHOf| 2 CH™ CREATE X & S pattern 2 AM{EA|
A otCt,

e  Merge Path

MERGE (E:person {name: 'Edward'})-[L:1likes]->(A:person {name: 'Alice'})
RETURN E, L, A;

MERGE (E:person {name: 'Edward'})

MERGE (A:person {name: 'Alice'})

MERGE (E)-[L:1likes]->(A)

RETURN E, L, A;

MERGE EO| QI A Eh= O 42 S T pattern T M| O|Ct. B A| El pattern 2| LTt

graph L0l EX{otCt 6H/H EXoHA| = R0 MEH d-d5t= A0| OfL|Ct.
flo| Ho|E o2 =0 dHotCt A HA = 2= Edward, Alice vertex 7} 00|

graph LHO{| ZX{5} 1 likes edge 2 HAE|Of QK| RCHH edge TF MEH S8 ==

Z40| OFL|C}, Af-Z Al Edward, Alice vertex 7} /& E| 10 1 & vertex AHO| 0] edge 7}

- E

Graph = 0f pattern 2| €2 2450 0|0| Uq=X| R=X| = E5HAH LX| ZotCHH

TR 2N E 2 QA5 L+ 0{AM MERGE S AtEdH= A0 EL}

-

e  ON CREATE SET and ON MATCH SET

MERGE (E:person {name: 'Edward'})

ON CREATE SET E.lastMERGEOP = 'CREATE'
ON MATCH SET E.lastMERGEOP = 'MATCH'
RETURN E.lastMERGEOP;

T

ON CREATE SET, ON MATCH SET 22 &-83}™H MERGE 22| & HAlgf [HE
property 2’3 0| 7} 3Lt MERGE = O| CREATE 2 X H SE51% 2 4 20= ON
CREATE SET H 0| @A|$ Ab2t0] A E| 11 MERGE EO| MATCH 2N &

SXSIAS 4 20= ON MATCH SET ZOf HA|SH Atsto| BHA=ICE,

1o 0

.I.
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Set operations

UNION and UNION ALL

UNION H2 02 Zlo|o| A= S StLIE ZATHst= At

mjo
>
o
rot
n

e  UNION and UNION ALL

MATCH (a:person)
WHERE 20 < a.age
RETURN a.name AS name
UNION

MATCH (b:person)

WHERE b.age < 50
RETURN b.name AS name;

MATCH (a:person)

WHERE 20 < a.age
RETURN a.name AS name
UNION ALL

MATCH (b:person)

WHERE b.age < 50
RETURN b.name AS name;

o=

T =
UNION 2 S5 &= 7;{%% oF H
AESIH & ZIES
LOAD Clauses

LOAD FROM
LOAD FROM HE ALESHN H|O| 2 EH2| 2 data £ loading & = RALCH.
e  create vertex

LOAD FROM person AS v
CREATE (:person {id: v.id, name: v.name});

e create edge

LOAD FROM friend AS e
MATCH (a:person),(b:person)
WHERE id(a) = to_jsonb(e.start_id)
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AND id(b) = to_jsonb(e.end id)
CREATE (a)-[:friend {date: '2018'}]->(b);

Schema Clauses

CREATE and DROP CONSTRAINT

property Of X|2fAletS 28510 H|O|H & M O{5t= 7|52 MEeHH.

CREATE and DROP CONSTRAINT

CREATE CONSTRAINT [constraint _name] ON label name ASSERT field expr IS
UNIQUE

CREATE CONSTRAINT [constraint_name] ON label name ASSERT check expr
DROP CONSTRAINT constraint_name ON label name

CREATE CONSTRAINT ON person ASSERT id IS UNIQUE;

CREATE CONSTRAINT ON person ASSERT name IS NOT NULL;

CREATE CONSTRAINT ON person ASSERT age > © AND age < 128;

constraint name = M 2FSIH X5 O 2 X|H &0 24 M4BT UNIQUE = S &

ol O] = Ofl A %‘EE f0| R UG F H|HSICE check expr 2 M2 = E| 7Lt

MO R HAL|E property Of 3l & & A3 3 WSttt Zutt 7 50|

Sife &=/ B2 HIlTCE \day, \dc BB O Z O| &5} vertex 3 edge 2| &
Z 2| Al constraint £ &4 2Qlg 4= QUL

CREATE VLABEL people;
CREATE CONSTRAINT ON people ASSERT age > © AND age < 99;

MERGE (s:people {name: 'David', age: 45});

MATCH (s:people) return s;

people[24.1]{"age": 45, "name": "David"}
(1 row)

MERGE (s:people {name: 'Daniel’, age: 100});

ERROR: new row for relation "people" violates check constraint "people
_properties_check"

DETAIL: Failing row contains (24.2, {"age": 100, "name": "Daniel"}).
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MERGE (s:people {name: 'Emma‘', age: -1});

ERROR: new row for relation "people" violates check constraint "people
_properties_check"

DETAIL: Failing row contains (24.3, {"age": -1, "name": "Emma"}).

MATCH (s:people) return s;

people[24.1]{"age": 45, "name": "David"}
(1 row)

functions
Aggregation functions

XA G0l AHE 2 HIO|H & d-gSHCt,

—

CREATE (:person {name: 'Elsa', age: 20});

CREATE (:person {name: 'Jason', age: 30});
CREATE (:person {name: 'James', age: 40});
CREATE (:person {name: 'Daniel’', age: 50});

. avg()
avg 2&f =+ numeric 240l Ciot H# 2 BHelotCt,

MATCH (v:person)
RETURN avg(v.age);

e collect()

collect B4+ EHA|0f O[3 HHEHE 342 Hetote S22 visisir) 0| S42
AbEBHE Off B TC i 32 THY B2 02 YWHslol H0|E S WA}

MATCH (v:Person)
RETURN collect(v.age);

e count()

rlo

count &&= A1t row 2| =& YISHSILE count B vertex, edge 2| = =

o == S .
OAAS2| property 2| = 52 Y = A2 M alias & F 0O == UL

MATCH (v:person)
RETURN count(v);
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MATCH (v:person)-[k:knows]->(p)
RETURN count(*);

MATCH (v:person)
RETURN count(v.name) AS CNT;

e  min()/max()
min/max & numeric 582 QHEE ALY, ST SOl M A /E[CH gk

Hhekotot.

o

MATCH (v:person)
RETURN max(v.age);

MATCH (v:person)
RETURN min(v.age);

e stDev()
stDev B i= ERTALS BHSISHE 8H4-0|Cf, stDev B4 = EE K Er| ERHAIS
Ht2tSHH property & & 246l OF ©FLC

MATCH (v:person)
RETURN stDev(v.age);

e stDevP()

stDevP &t

HEHXE P25t property £ & B2HSH OF BHCY.

>
T rr
Hl
M
rkl
>t
i
rx
rio
Ot
o Tr
of
o
o
il
<
2
av]
oo
>
rir
H
rhe
it}
rn
10

MATCH (v:person)
RETURN stDevP(v.age);

e sum()
sum 2= numeric €0 Hi et & & HHebStCt numeric 2501 CHSE €10]7] T2 0

property = & H 25| OF oFC},

MATCH (v:person)
RETURN sum(v.age);

Predicates functions

e all()
Al e B AEY BE QAT EZHE MESIH true S HH2HSICL
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RETURN ALL(x in [] WHERE x = 0);

e any()
any &£ 2| AEL MO 2 ot QAT ZHZ BHESHH, true E BH2HSIC

RETURN ANY(x in [@] WHERE x = 0);

e none()
none &= 2|AEL| BE QAT RS TESHX| QIO W, true £ HHEHOICE

RETURN NONE(x in [] WHERE x = 0);

e single()
single 2t 2| A ELJO| A ot @ 20 =25 THERSHH, true S BHeHSHCE

RETURN SINGLE(x in [] WHERE x = @);

Scalar functions
e coalesce()

coalesce &£ FSE0| M HHW null 0| Ofl gt Ht=lolC},

a - —1 7 —

CREATE (:person {name: 'Jack', job: 'Teacher'});

MATCH (a)
WHERE a.name = 'Jack'’
RETURN coalesce(a.age, a.job);

. endNodeU
endNode &t =+ relationship 2| OFX|2F . E & HIStoIC}

CREATE vlabel Developer;

CREATE vlabel language;

CREATE elabel be good at;

CREATE (:Developer {name: 'Jason'})-[:be good at]->(:language {name: 'C
1)

CREATE (:Developer {name: 'David'})-[:be_good_at]->(:language {name: '3J
AVA'});

MATCH (x:Developer)-[r]-()
RETURN endNode(r);
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e head()
head &= FE| AEHM @

i

HhSHSHCY,

CREATE (:person {name: 'Richard', array: [ 1, 2, 3 ]});

MATCH(a)
WHERE a.name = 'Richard’
RETURN a.array, head(a.array);
e id()
id @<= relationship == = =2 id £ Bt=2t5tC) QIXLO| HA|SH 2 E 20| CHot
- Cid E Bretotrt

=
MATCH (a)
RETURN id(a);
° last()
last &= 2 20| OHX|Qt @ A S HhkSIC
MATCH (a)

WHERE a.name = 'Richard’
RETURN a.array, last(a.array);

e length()
length &= EALEO[L} path 2| Z0| 5 Hretottt, A2 ZAE0|Lt ZXAHE
EtRI2| property & BAISHEH 3l e ZAE 2| S At4-E HHEtotr}

RETURN length('string');

MATCH (a:person)
WHERE length(a.name) > 4
RETURN a.name;

e  properties()

properties 2t == QXIS

key/value & Ol 8ot 522 H2HGIC} QIX7}0|0]
key/value 7} Of & El = Z

FR0= HEEX| b Hhete

W
ro

CREATE (p:Person { name: 'Stefan', city: 'Berlin' })
RETURN properties(p);
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e startNode()

startNode 2 =& relationship 2| A| &} . EE HIStolLCt,

—_

MATCH (x:Developer)-[r]-()
RETURN startNode(r);

e toBoolean()

toBoolean &=+ =AIE 4f2 boolean 2 = HEOICH
RETURN toBoolean( 'TRUE'), toBoolean('FALSE');

e type()

type &= QA2 HEHE edge 2| elabel S string 2 2 BHEISHCE type B =0
QMEHHdMWE$gApm ICH MATCH 22 &9l Sl S pattern 1}
LX|SH= edge E variable 2 £ 02t F| S| S variable 2 QX2 A T & 5H{OF

-

ifM@MWEWWd*QQNE Shot = Q11 SH variable 2
™ 2510] OF ShCt,

CREATE elabel loves;
CREATE (:person {name: 'Adam'})-[:loves]->(:person {name: 'Eve'});

MATCH (:person {name: 'Adam'})-[r]->(:person{name: 'Eve'})
RETURN type(r);

o label() label &+ QIXIZ ™ EH =l vertex EE = edge 2| label 2 string 2 2
Ht2tSHEL Jabel ©H- T labels/type 2 =2t OFH7LX| 2 vertex 3 edge Off variable 2
—'T'—O:I st ':l OH Varlab]e O|X|‘§A‘I " I:I"6'|-|O|:0|'|:.|-

MATCH (:person {name: 'Adam'})-[r]->(p:person {name: 'Eve'})
RETURN label(p), label(r);

List functions
. keys()
key 5t4== node, relationship, map 2| 2 £ & 0|50 Ciet 2XtE 2 Z25t=

MATCH (a)
WHERE a.name = 'Jack’
RETURN keys(a);

Copyright © SKAI worldwide Co., Ltd. 2025. All rights reserved.



labels &= QX2 MEE vertex O B2 vertex 7HA| Z&SH B = ylabel 2
(@]

=52 UtetotC) label @ 0f QXE MBS AlO= F2| AF2 0| QUTEH MATCH
HZ &l ST pattern If LX[SH= vertex & &1 variable 2 0ot F sliE

variable 2 QIXt2 A T S OF BFC vertex AHM| & label € =2| QIALE TEE ==
ol 11 kAt variable 2 T &S0 OF SHCF
MATCH (a)

WHERE a.name='Jack"
RETURN labels(a);

e nodes()
nodes &&= QX2 MEEl path LHO| EXHSt= vertex & BHEHOICE nodes 20|
CIXtE MES A0 = F2| AtZO| ULk MATCH B2 &3l 5 S pattern 1t
2 X|St= path & 1 variable & F0{2t £ 8| variable 2 QIALZ A T S5} OF
3._ f path Xt M| Z nodes &f+2| QIXAIZE MEFE &= @110 &4 variable 2
= O} 04 OF Ot length =2t &7 AHESHH SIS path LHO]| vertex 2| 7H+E
O|'"E = ULE,

ﬂJQr

MATCH p = (a)-[r]->(b)

WHERE a.name = 'Adam’' and b.name = 'Eve'
RETURN nodes(p);

MATCH p = (a)-[r]->(b)

WHERE a.name = 'Adam’' and b.name = 'Eve'

RETURN length(nodes(p));

e relationships()

relationships &= QIAtE ™ & El path LHOf| EXHS}= edge & Hfﬂ?ﬁ:f
relationships & =0 QIXHE TEHE A0 = F2| AF2HO| QAT MATCH 22 Sl
Sl S pattern 1t € X|St= path E &1 variable & £ 02t 5| 5{ S variable 2
CIXtZ2 M T =3l OF BHLL. pa

th A} H| S relationships &2 QIAt2 MEst 4= gin
Of BEC}. count BH4=2F EHH| AR SHH S & path LY Of
AL,

gt Al variable 2

edge 2| 7H=

Rl

e rok
]It _O'_I- .
4 o

Qo

ﬂL-
-
r
=
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MATCH p = (a)-[r]->(b)
WHERE a.name = 'Adam’' and b.name = 'Eve'
RETURN relationships(p);

MATCH p = (a)-[r]->(b)

WHERE a.name = 'Adam’' and b.name = 'Eve'
RETURN count(relationships(p));
. tail()
tail 2= SE0M REHM AE X ot 2E QA8 XSt= 55
Hh kSO
MATCH (a)
WHERE a.name = 'Richard’
RETURN a.array, tail(a.array);
Mathematics functions
Number
e abs()
abs B4+ QXL 2 FEHE numeric 32 MO 2 BHSISICE A$HO
S

WMAIS IRt M| T EICH MATCH HS S| 5 R4S 81,3

I

2 AE9| property S 0| A numeric 2t Q! property =2| Al S QIXI=2

M50l T EICt
RETURN abs(-3.14);
RETURN abs(20-45);

MATCH (a {name:'Jack'}), (b {name:'Emily"'})
RETURN abs(a.age-b.age);

e ceil(), ﬂoorO round()
ceil 2= QAXHE M E numeric 245 25 WMAZ| oA S E

F= CIXTE MEHEl numeric 2442 258 AR X2 M LHES

>

|]0|-

floor

0|'

round

HhSHSHCY,

— -

D
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RETURN ceil(3.1);
RETURN ceil(1);
RETURN ceil(-12.19);

RETURN floor(3.1);
RETURN floor(1);
RETURN floor(-12.19);

RETURN round(3.1);

RETURN round(3.6);

RETURN round(-12.19);

RETURN round(-12.79);
e rand()

rand B4 0 £ Ef 1 AF0|2] Q0| £.5 A4 £XHE BHEBICE,

RETURN rand();

RETURN sign(25);
RETURN sign(-19.93);
RETURN sign(9);

Logarithmic

« log()
log &= =XO| A 21 (29| 20| e U)E HtslsiC]

RETURN 1og(27);
27 O| X}l 2 7} HiShEIC}

e logl0()
logl0 EH4== £XAFo| AL 2 (29| 20| 10 ) E Htslsict,

RETURN logl@e(27);

27 O| A8 Z 7} HESLE|C}
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exp &= A HYF(e)E B2 ot 1, QIXLE M E numeric 242 X2 5=
3t2tSHCE &, exp(1)2 el = 2.71828182845905 =, exp(2)2 e? =
7.38905609893065 =, exp(-1)= el = 0.367879441171442 = Bt2totLt,

X
ojn
=
ifd]
gv T
mjo
T
ot
Ot
[

o

RETURN exp(1);
RETURN exp(2);
RETURN exp(-1);

sqrt &= QALE MEE numeric 242| MlE 2= Btetotlh sqre e T8

— —
OIXt= Mg 5= Qo
RETURN sqgrt(25);

Trigonometric

e sin()/cos()/tan()

sin &£ QA2 M E numeric 24 2| sine 2/ 2, cos £ QAR M E
numeric 42| cosine {2, tan &+ QXIE ™ EH = numeric 42| tangent 4f2
Ht2bSECE sin(),cos(),tan()2 radians TH9 2 4f2 =201, degrees THRI 2 4/ 2
E St X 2 £ sind(), cosd(), tand() S AHESHCL

RETURN sin(©.5);
RETURN sin(-1.5);

RETURN cos(0);
RETURN cos(-1);

RETURN tan(0);
RETURN tan(15.2);

e cot()/asin()/acos()/atan()/atan2()

cot 2= QIALE ™ EEl numeric 24 2| cotangent %f(tangent 2| ==

- . . . o S
&= 2AE M H El numeric 242 arcsine 2f(sine 2| €)Z, acos &&= QALE
C

L —
o
e8]
21
o

—
F =l numeric 442 arccosine 4f(cosine 2| €)Z, atan, atan2 = QX2
. o A . .
= El numeric 22| arctangent #f(tangen 2| &)2 Br2tSIL} asin, acos 22|

—
QX HY=-1~1 AtO|2| numeric 44O|C}. atan2 = QIAF7t =71 Q10| O| = atan
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0|-

2 2 N USHA 87| QI8HAO|Ct 7§ EH X © & atan2(a, b)= atan(a/b) 2t ZCF,

StX| 2k atan(-5)+ atan(-15/3) 2t atan(15/(-3)) 2 X| &AM S| & =7} GICt
o Zret==0l| M QIXb= 2FC|QF 240[ 7] i 20| 2Had o 712 0| & QStCt. HEtA

2= atan2 & AHESHE A0 O F ¢f S &0t s =Lt

il

RETURN cot(1.5);
RETURN asin(1);

RETURN acos(0.5);
RETURN atan(-1);

RETURN atan2(-1.5, 1.3);

e pi()/degrees()/radians()
pi &= pi 8 AR BHEISICE degrees &= M=l QIANE EIC
OlAlstof C|d2|(Z )2 HEtstof HHEts|DY, radians B4 HEHE QIXIE

Cla2|(Z )= QIA510] 2tb|ete = Hetstof ghetotry,

—_

RETURN pi();

RETURN degrees(12.3);
RETURN degrees(pi());

RETURN radians(1890);

String functions
e replace()

o

replace &= TEHE2 X HAY QIXIO| M & HEWY QX7 EXE 42 1 B2
M |R QIALZ B = F =0l L},

RETURN replace( 'ABCDEFG', 'C', 'Z');

RETURN replace('ABCDEFG', 'CD', 'Z');

J

J
RETURN replace('ABCDEFG', 'C', 'ZX');
RETURN replace('ABCDEFG', 'CD', 'ZXY');

e  substring()
substring &= HE Y2 X HAY QIALE F BR QX M2 H Z=5t=

ﬂJI

Copyright © SKAI worldwide Co., Ltd. 2025. All rights reserved.



10
=
rT
=
0
>
N

et==O[CE Ml BiR] 1K= R SXAHE EHY K|S LEFACE T
= et AW ARt ZXt+=HLT 2 0= EMX| =2H0| ECt.
RETURN substring('ABCDEFG', 2);

RETURN substring('ABCDEFG', 2, 3);
RETURN substring('ABCDEFG', 4, 10);

left()/right()

left 84 K B OIXIS A ZOI A RE, right B4= Q20| LE & M|
OIX} SXl4: BHE Z 23t &t40|C} 01O} Hobl s SRR S A OIxfol
Z00| O AW HO[Q SXI4pHE 0 E2iBic)

RETURN left('AAABBB', 3);
RETURN right('AAABBB', 3);

ITrim()/rTrim()
ITrim gt W2 QXM AZ SHE, rTrim = LEZ

—
o === g0kt

OH
1=
mjo
I
all

RETURN 1Trim(" ABCD )

RETURN rTrim(' ABCD )

toLower()/toUpper()

toLower 2t M2 QXS 25 2EXZE, toUpper = 25 HHEAE
8k} Of Z 2Bt B40|C}

RETURN tolLower('AbCdeFG");
RETURN toUpper('AbCdeFG");

reverse()

>
rir
r>|
Il
nt
rlo
ro
Ral
i
19
P>
|0
Hu
M
Ju
Ot
rir
oo
+
o
im}

reverse &

RETURN reverse( 'ABCDEFG');

toString()
toString &

fot

= 8%, & £ £ boolean 242 EXIE 2 HEtoHC},

—

[

RETURN toString(11.5), toString('already a string'), toString(TRUE);

Copyright © SKAI worldwide Co., Ltd. 2025. All rights reserved.



e trim()
trim &= XS 22| SHO| MAHE JEf= #2] 2XE S dhgte

—

_

Ct.

RETURN trim(’ hello ")
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SQL Language
Introduction

AgensGraph & 2t A& G|O|E 22| E 2o sQL 2 X| & Tt Table, Column, constraints,

schema ‘& object & ‘&4, =7, A X|St= DDL (create, alter, drop )3 Data & & &, =78,

AFX| 5= DML(insert, update, delete &)= X| & oL},

SQL Syntax & PostgreSQL 2| SQL Syntax 2F & & SHH PostgreSQL-The SQL Language =

SECI I
Data Type

AgensGraph Of| M=

M22 EtlE Fote

EENCUES

OofgZfo| HEE 7| 2o 2 N& K

S
MEEIX| E=EtY &

A& E|= O[F0[L})

oF O|O|E EfY S M|S$HC}.
C}. CREATE TYPE Of| CH

EESHCREATETYPE HEHES Af% F
O

ot A H-2 User-defined Type &

& OO Ef EtO|O, LIF X2 = A Z[ ALt
& QUCE (“Alias” BB LY RO =2

O 71—

Name Alias Description

bigint int8 H3E ol g HIO|E M2~
bigserial A5 S5 8 HO|E B

bit [ (n) ] 16-bitinteger 71X ZI0|H|E AE 2]

bit varying [ (n) ] varbit Jt8 Zo| H|E AE2]

boolean bool 2| Boolean(true/false)

box Bolao| ALzt AR

bytea HFo|L{ 2| B|OJEf (“H}O| £ HY &)
character [ (n) ] char [ (n) ] O™ Z0o| 2XtAEE
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character varying [ (n) ]
cidr

circle

date

double precision

inet

integer

interval [ fields ] [ (p) ]
json

jsonb

line

Iseg

macaddr

money

numeric [ (p, s) ]

path
pg_lsn
point
polygon
real
smallint
smallserial

serial

varchar [ (n) ]

float8

int, int4

decimal [ (p,
s) 1

float4
int2
serial2

serial4

El A E jSON 0|

HFO| 4 2| JSON | O| &, 25l &

BEAr0| 231 A A
BEiAro| Mg

MAC(Media Access Control) =2~

Mey Ths ek B K240 Hetsh

— -

CHYE BE AST (4 Hlo|E
23 9l HiolE H4
AHS BE 2 HHolE H4
AHS ZE 4 HHO|E H4
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text 7hel 20| 2Rt AET
time [ (p) ] [ without time zone ] AlZH(AlZH 212
time [ (p) ] with time zone timetz A|ZE A|ZFCH Z B
timestamp [ (p) ] [ without time SHRF QA ZHALZECH 91 2)
zone |
timestamp [ (p) ] with time zone timestamptz LHRE O A|ZF A|ZHDY S
tsquery HYAE AM 32|
tsvector BIAE ZM ECAHE
txid_snapshot AL XF 2 ST M 1D A A
uuid HEAN N AMEHX}
xml XML G 0|
Numeric Types
=Xt EFR2 2/4/8byte 4, 4/8byte 2 4 Ol MEH JHs3E M| X222
T ELh
CHZ 2 Numeric Types 0| A A 75t EFRIO|LCH.
Storage
Name Size Description Range
smallint 2 bytes XtS B olo| KA -32768 to +32767
integer 4 bytes QIHFA O] & 4 -2147483648 to +2147483647
bigint 8 bytes = Holo| M4 -9223372036854775808 to
+9223372036854775807
decimal variable AL X RH XA A e X|CH 131072 A2, 2H
AtEl=, gt 0|5t %|CH 16383 Xt2
numeric variable At A ESpS|
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real 4bytes  Jpe MM Kt2l4, 6 Xp2| MA XpE

CEsE
double 8 bytes THH M| KpEl4, 15 At2| x| K==
precision A
CEsE
smallserial 2 bytes e =8 1to 32767
g4 (small)
serial 4 bytes NI =TS S 1to0 2147483647
bigserial 8 bytes e == 1t09223372036854775807
B4 (large)
Integer Types
smallint, integer 3! bigint type = &=F 7} gl= Chot H ol 8 MYotCE S &
HFE MO 4fS MYkl of H of| 2 7} Ll ohrt

o integertype: HE, M &AL 7| X d50M 1o #HHE HSSIE=

Ub o 2 Meysict

o smallinttype: PPH Q= C|AF F7H0| 2ot ZR0||TF AL EICH

SQL 2 == Et Y integer(EE £ int), smallint H bigint TF X[EBHC} (int2, int4 H int8 2=
A& 0| 7+535tLt)

Arbitrary Precision Numbers
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o

—

O

J|FEO R U= mEo| Xf2l4ol|Lt

| Xt = ==0]|C}. numeric 2| precision
4 O|Ct, ‘g == Scale 0

o

—

H o
T =

L AA
l= &

AN
6 0|11, scale

o

of

—

faray
=

Xt 23.5141 2| precision

Ao Q2 R340

A

==
A~

A

==
A~

4 1|
[chat A

numeric 2| scale 2 AxH QE
—

numeric 2 22| Z[C| TH| X}E

IS
= QUCL

olo

=l

EtQ numeric 2| ZH=Z M A5

StLt scale 240 HA[El numeric 2 &2

| -

=)

7t

=2
[S)

= QLO] of2i et ZOf X|'gotH, 0| A2 2 A&l 0 =

o 3712 MSFELO[ A

| -

=)

7t

=2
[S)

1

scale X0l X[ 2f= 2| ElCt. (GO E O 2tA[Of

-
O

ou

[

L

Precision, scale &t HA| 80| precision, scale
O

NUMERIC(precision, scale)
PSRN,

NUMERIC(precision)

NUMERIC

MM SHH, precision 2| Zi7HA| K&
o}

100
M

A A2 a=2f &= Xf2|

=
—

P 42 A|C) &8 F M| XF2l4=+= 1000 O|C},

ps k=]

oM BAH2Z X

ot
A A& 5 X F5HA| B2 NUMERIC 2 HO

.I

A
(i

otCtH)

XSt
o EtY

]
K0

ol

A

tO| Ofl Z|CHO|C}. O & 2| 0] 0| A numeric Et &2 char(n)& Et= varchar(n) 0l 7HZ Lt

o

ol A At

S

A& Z1totH 0] 2 7F

—

HH

A2
T =

=3
~

A2 X

=
—

o
it 8ol Ee[H e 2 MFEICH M2t M o

ShC
=

A
(L

.I

]

0l &

=)
~

f
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AN ML 2T A2 4 A2 A58 2 2 HIO[EOf, 8 HIO|E 2HF| =0 CHsH 3 =
ok 40| Ct.

—

Et 2 decimal ¥ numeric 2 & Y SICE & 74X| EF Y 25 sQL EF=O| Lt

Floating-Point Types

YO, UL A2 LR HAOR Yo Hey
20l MZ 9 ZA40] 247 B UX| S 4 QICH= ofjo|ct

o HastME A QA Ato] Ea st AL (0l 2, numeric EFY S CHA AL SHLY
- O{HZ2%0|/Z 0| EtYS AHESH0] S1H A4S 8oF & B2, £3] boundary

#7e
23 Z2 7S NB6HA o0 Bc,
. EHOl R5 A4 30| SSEROf e BTt B4 O AE Cf 2

—
% Qlch.

rir
bt
B

iR 22| E3HZ 0| M real EFRI2 X[ HR{7F 1E-37 ~ 1E+37 O| 11, TA| A} Sl ==
6 AF2[O|LCt. double precision Ef &l 2 EIH O = XA 15 A& =2| MA| Xt &l =2 1E-3
~ 1E+308 F o HR|O|Ch HF IAALE 212 442 Ol 7F Al oHCE 4 = Xte| A
A7t HE 2 3R U222 =2 Ut o 2 0tH AL = BAISH| 022 B =

b

A —
Z= X7t 0 Of 278 SHH underflow Of 2 7} A4 SHCY

oOT —=2=o=2T

Serial Types
Ol Ol B Et®! smallserial, serial ! bigserial & & X| EFl-2 OfL| X| 2 1013 A HX}
d-d5t= T HHQ #H7|O|CH( YR CHE H|O|HH| O] 20| M X| 2l &=

AUTO_INCREMENT &8 1t S Ah.

e

=5
=

o

ofeh £ 22 SUBHH SEreL

—

-- SERIAL
CREATE TABLE tablename (
colname SERIAL
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);

-- SEQUENCE
CREATE SEQUENCE tablename_colname_seq;

CREATE TABLE tablename (
colname integer NOT NULL DEFAULT nextval ('tablename colname seq')

)
ALTER SEQUENCE tablename_colname_seq OWNED BY tablename.colname;

integer Z = M 45}10] sequence O|M S E 7| 24/2 2 FEHOICE NOT NULL A| <
Z72 null 30| Y YEIX| Y= = 57| e X Ect (EHT-EEI 8 UNIQUE £
PRIMARY KEY M|} ZHQ 2 T= ¢f0| LAY LHE[X| A & = ULt X522
AGE|X| B =CF)

OrX|2F S 2, sequence = Z H “2AF At(owned by)’E OZE| 22 Z¥ E= H O[22

YH[OHA| B2 AH E[ K| =L

LS — =

=

sequence 2| CtZ €4S serial ZEHOf| &f 2SH7| [3H serial 28 7| 242 K|
INSERT =2| ZE = =0|A ZEZ M5t Lt DEFAULT 7|9 =&
7bs35trt.

>
ol
oot
0
HU
kS

e serial type 2 serial4 1t & SICt = Lt integer Z &= 4oL}

o o

o  bigserial type ¥ serial8 type < bigint Z &2 44 I 2|0 = &L 5tA &&= Lt
bigserial 2 H|O|2 =3 LYLH A EXIE 231 7§ O|& AHE S W2 E Of| 45t=
30| AFE5HOf otCt,

o smallserial type % serial2 type 2 smallint ZH 2 44 [ /0= & LSHA|
&S EICH
serial ’anﬂ CHSH MHE A BAE AR ZEO| MM EH XS 2 AMH| EICH ZES
AMHMSHK| RO AHAE AR £+ JAXTH - 2 2 7|2 EAHA 0| X 2 AFK| EICF

Character Types

C}&2 Character Types 0| Al AHE 7hs St EFRIO|CE
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Name Description

character varying(n), varchar(n) M| 9l = 7hH
character(n), char(n) T Zo| HIZtXS
text FH[etel 7HH ZO|

™
rlo

2 7H2| 7|2 character type < character varying(n)2t character(n)2 &2|2tChn 2
(CDDtOl K-|A0|D;| El:l' Xl [H n 7IO|O| —-—X|'(byte 7|. ol.l_|)E X—III-OI- A OI [:l-

IS
i=]
HT

n CHl &

L5, S O
character type 2| 4
N =P PS gl

character type _| 23 S
L2 7HE Hlm e Of

A EHAS ABIE B

= SQ5HK| 2 A2 2 XN 2| Z|H, character type 2
SH H
o

o
S -2 character varying, text 3! LIKE 22 I§ H 2X|

char(n) 2t varchar(n)& character varying(n)2} character(n)2| 2 & O|C} X[ E X7} Q&=

character = character(1)2t & 2 5tH, X|"d X7} Q1= character varying & 37| 0|

A2 0] ZALE S X ETICE EoH Z 0| RSt ZAHE 2 M5 | #1H text type 2
NS otet.

Character Type 2| At& 0= Of2jef Z Lt

create table testl (a character (4));

CREATE TABLE

insert into testl values ('ok');

INSERT 0 1

select a, char_length(a) from testil;
a | char_length

______ e

ok | 2

create table test2 (b varchar(5));
CREATE TABLE
insert into test2 values ('ok');
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INSERT 0 1

insert into test2 values ('good ');
INSERT 0 1

insert into test2 values ('too long');

Q2. character varying(5) At2J0 HE 72l XI2E
insert into test2 values ('too long'::varchar(5));

INSERT 0 1
select b, char_length(b) from test2;

b | char_length
_______ P
ok | 2
good | 5
too 1 | 5

Date/Time Types

C}=22 Date/Time Types 0| A AFE 75t EFRQIO|CH.

Storage

Name Size Description Low Value High Value Resolution
timestamp 8 bytes  bmt Ol A|ZF 4713 BC 294276 AD 1 microsecond
[(p)] / 14 digits
[ without time 2F (Al
zone | 92)
timestamp 8 bytes  hmt Ol A|ZF 4713 BC 294276 AD 1 microsecond
[ (p) ] with / 14 digits
time zone 25, Al

b der
date 4 bytes HRE(A] 2 4713 BC 5874897 AD 1 day

H=)
time [ (p) | 8bytes || 2R 00:00:00 24:00:00 1 microsecond
[ without time 01 O / 14 digits
zone | BAE)
time [ (p) | 12 bytes  A|ztot A|ZtcH  00:00:00 24:00:00- 1 microsecond
with time zone L +1459 1459 / 14 digits

=gt
interval 16 bytes  A|ZF 7+ -178000000 178000000 1 microsecond
[ fields ] [ (p) ] years years / 14 digits
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£ 11: SQL HEF 0| A = timestamp 2f timestamp without time zone

oto njo
_E

A8, timestamptz £ timestamp with time zone 2| 2FO{ £ A}

time, timestamp X interval 2 & HM BEQI AFE X
o
—

f =
Z|2H o= TH| At2|4=0f Chich BAIH QI M k2 GULt. p 212l 318 - ?l= timestamp &

interval type 2| 4<% 0~6 O|LC}.

time type 2| 22 8 HIO|E 5+ MYLE AMEL M=p 2/ 5{& HR7l0~6 0|1, RS
=

AT HYAS ARE

interval type 2 Ot =7 S otLE A dE 2N T & 2E HEs Metste 540

=72 ALY,

YEAR

MONTH

DAY

HOUR

MINUTE

SECOND

YEAR TO MONTH
DAY TO HOUR
DAY TO MINUTE
DAY TO SECOND
HOUR TO MINUTE
HOUR TO SECOND
MINUTE TO SECOND

Date/Time Input

set datestyle to sql, mdy;
set datestyle to sql, dmy;
set datestyle to sql, ymd;

2. = | M2 MEYSIE]{ ™ DateStyle Lt 2t0|E{E MDY 2 &5, Y-2-A M S
MEISI2{H pMY = 25t E-2- s A5 MEISt2{H ymMD = 2FotCt.
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. um
Date types O A{ At 7t& S EFRIO|LCE.

Example Description
1999-01-08 1S08601. P2 ZEOA 1 &8 L(HT H4)
January 8, 1999 datestyle &1 & 2 E0f| A{ Off O &t
1/8/1999 MDY ZEO0|A1 ¥8 2. DMY ZEOA g &1 &
1/18/1999 MDY ZEOfA 1 & 18 Y. OHE REO M= HEE
01/02/03 MDY 2 E0{A 2003 H1 &2 &

ol

DMY ZEO0|A 2003 H2 &1 ¢
YMD 2EO|AM 2001 H2 &3¢

m

1999-Jan-08 Aol ZEOA1 €8 Y
Jan-08-1999 Qo TEOM1 g Y
08-Jan-1999 Ao DEOA1 28
99-Jan-08 YMD ZEO|A 1 &8 .1 20& o
08-Jan-99 1 28 ¥ YMD 2 E0|A except Ofl 2
Jan-08-99 1 28 Y YMD 2 E0A except Ofl 2
19990108 1S08601. A2 HE0{A 1999 H1 &g Y
990108 1S08601. Y2l HEO|A 1999 H1 &8 &
1999.008 14 gl o= Ql
J2451187 go|eAs Uxt
January 8, 99 BC 99 W BC

o Al

AlZH EFY2 time [ (p) ] without time zone 3! time [ (p) ] with time zone O|LC}. time

— —
Ch= O = = time without time zone 1} S SICH O] EfR L 2 YHS A[HCE
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TSI, 2 Foi| A=A A[ZECH 7}

_l
without time zone O L3t =S

= 7 ALK (OF2h & & Z) A ZFCH 7} time

2 XYM BAECL ERE XN ES =
=

UAX|2H America/New_York Z O MHE}ut 2HE El A|ZICH O] §2 ArE 2

90 RAIEICE O] 2
9loh LAt X Z0| R HE3
7|2 Ect

H-[AZYa)

87, BT A E= MOELY A7} HEL =

SRSES

% PEDS| |.7|

= O
A2 @ A2 time with time zone 440l

Example Description

04:05:06.789 ISO 8601

04:05:06 ISO 8601

04:05 ISO 8601

040506 ISO 8601

04:05 AM 04:05 2 SYU. AM 2 740 Y2 =X %S
04:05 PM 16:05 2t S . Y3 Al= <= 12 0f0f

04:05:06.789-8
04:05:06-08:00
04:05-08:00

040506-08
04:05:06 PST

2003-04-12 04:05:06 America/New_York
B [AlZH 92

Example

ISO 8601
ISO 8601
ISO 8601

IS0 8601
o 2 K| Z = AlZHCY

MA o222 X E AlZtCH

Description

PST

America/New_York

0t01(EH Wk FF:A|9| Z —r)

HH AIZICH Ol F
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PSTS8PDT POSIX 2E+Y A|ZFCH AFQF

-8:00 PST Of Ci$t1S0-8601 2 Al
-800 PST Of Ci$t1S0-8601 2 Al
-8 PST Of Ci$t1S0-8601 2 Al
zulu UTC Of CHSE T AF 2FO

A|ZHH & X80tz B -2 Of2fl Time Zones & &L,

. EtYamm
EFQJ AT ERRIO) CHEH R Y2 WA U AIZHO| 17 E TAIE(D, 1 Flof

>
jul
ikl
N

H
CH, 2 S{0f| MES™ AD EE= BC 7F 2L} (£ AD/BC = A|ZHCH H O

)

LIEFLEX| 2 O] A2 M= &= A 7F OFL|Ct)

1999-01-08 04:05:06
1999-01-08 04:05:06 -8:00

0| 421508601 EES E4=5t= Q& 710|C} ESH O 2t 22 HH WA
K| A& Ct.

January 8 04:05:06 1999 PST

SQLEFT2 “+" L B9 EXY Bl o d AlZF O] = 0f A2t 2= Al0f 2|3

timestamp without time zone %! timestamp with time zone 2| E{E = 7+ & X =Ch

-- timestamp without time zone
TIMESTAMP '2004-10-19 10:23:54'

-- timestamp with time zone
TIMESTAMP '2004-10-19 10:23:54+02'

ot
L-é-g

timestamp with time zone £ X|’dSIX| ™ timestamp without time zone 2 £
2
o

o 39 YA EFYS X of BiCt,

=

X 2|52 £ timestamp with time zone & A}

TIMESTAMP WITH TIME ZONE '2004-10-19 10:23:54+02'

Copyright © SKAI worldwide Co., Ltd. 2025. All rights reserved.



E A 7t

e ST 4
HOf EMEl CHE2 ol E floi & 7HA] E+ 2Ri/AIZE &I E 4f= X2 oHo. 4k
infinity 3 -infinity = A28 R0 S5 #o1E|H, HE Q0| A= X[2H 1
Qofl= E= Al 7|2 ER/AIZE L2 2 BiRtE| = ZHERGE 5980 O[Tt (5], now 3
2 ZAE 2 HEE = =20 £ A2t e 2 BStEILH) O] 44 25 SQL
HAOM 2 AMESl= B2 HFIZ 2= HE AHESHOF St
Input String  Valid Type Description

epoch date, timestamp
infinity date, timestamp
-infinity date, timestamp

now date, time, timestamp
today date, timestamp
tomorrow date, timestamp
yesterday date, timestamp
allballs time

_|_
O
I:I

Ch= SQL 22t ef+=E5 ArEStE s E o

CURRENT_TIMESTAMP, LOCALTIME, LOCALTIMESTAMP Of &1 X} A|

Date/Time Output

1970-01-01 00:00:0
rtE 2 £ et

0+00 (Unix A| 28 A[ZH0)
ZHCHO|Z

A

AgHm O} O|
IONEL:

2= A
L & A+
O X+
00:00:00.00 UTC

|E{ E}Q! CURRENT_DATE, CURRENT_TIME,

o o
tas gs =& UCL

SW/AIZEEFRY Ll =3 P42 4 7HX| 2B 1S0 8601, SQL(Ingres), T X 2l
POSTGRES(Unix &M & 4l) &£ = German & StLEE - g 5= QUL 7| 242 1S0

& 4lo|ct,

Cr= #= 4 238 2B 2O 0| M £ 20 E L. date X time EFRI2| 232 M A&l O K[ 0f
e AP o = X £ = A[ZE 222 UL

Style Specification Description Example
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ISO ISO 8601, SQL &= 1997-12-17 07:37:16-08

SQL MEMO| AEY 12/17/1997 07:37:16.00 PST
Postgres Qe iEl'OEI Wed Dec 17 07:37:16 1997 PST
German x| AEFY | 17.12.1997 07:37:16.00 PST

DMY ZE =Mt A e 82 €€ =22 E8LH, A 20s €2 =22 ==&t
Otz = Of| & O|Ct.

datestyle Setting Input Ordering Example Output

SQL, DMY day/month/year 17/12/1997 15:37:16.00 CET
SQL, MDY month/day/year 12/17/1997 07:37:16.00 PST
Postgres, DMY day/month/year Wed 17 Dec 07:37:16 1997 PST

R/ A| 7 AEFY 2 SET datestyle @ &, postgresql.conf 74 I} ¥ 2| DateStyle Lt2f0| E
£ ML} 22t0| 1 E 9| PGDATESTYLE 2H8 H4~5 AE510 ALE X7t M

_l =
4| K| &4 to_char £ & O QI3 A0 2 UR/AIZH 3 HAS XIHY 4 Uk
Time Zones

Time Zone X H7| 82 X[AHQl A [0 = XN AFo| LS L=Ch THAL
AZti= 1900 ECHO| EE St 7(|':'._ MOEY 78 S0 2
AgensGraph £ IANA(Olson) A|ZFCH O O| E{H{| O] A O|%._Ef

XEE AlZroHof chof el 24 &2 H Ol2fo| = RI|ote 2 AL T2 A2
{hEEOCE Lt ERE A[ZHERRY R 7|52 £0|%t gag 20 QUL

2 71X FHot 22X = ChZat Z L.

o date EtRI2 AZE A[ZHCHZ QX2 time B} &2 74SSHEE & M A O Al Time
E

Fe BA7 2etel =S SO LEMO| F2tE = A2 = IR &
|
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e 7|2 Time Zone = UTC 2EFH & X} LEAMO Z X|J =L [h2tA], DST
BAE 7I2X 2= IR/AZE AL =3 A MO{ELJUO| HE517| 27tsE 5= QUL

Ol2{st XS S Z2SH7| 25l Time Zone 2 AHE R B2 R2l= IR L A|ZHO| 25
ZSHE ERE/AIZHELR | AFE S HEDICHZ 2HE 2[5 X| &2 SHA| 2 time with time
zone Et Y ALE 2 HSHA| QE=Ch. I E= A|ZHEF 2 olStn QU= EFROf O3 X| <
AZHCHE 7HE S Time Zone 2| EX A A|ZH2 LWEH 2 = yTC 2 MEEICL O[ A2
SCIO[AHEO| A HEA|E|7| O TimeZone 73 Lf2t0|E{ 0 2|3 X|H k= Time Zone Of| A{
X AZte 2 HEt=lnt 3 7HX| M2 CHE A9 2 Time Zone 2 A HE = U=
S5{&otCt

o A AlZtCH O] E. 0| 2 =™, America/New_York. 21 A1 &l A|ZHCH O] &
pg_timezone_names 7Ol LI E E L}, (5 Y A[ZtCH O] &2 7|E} l:f-|-9|
AZEQIO0| M= QA EICH)

2

=
10 M

§ J
r|r

mn
e

,PST. MTHELY Tt IRt 2] S Al =+ As TA

2,5 AFY2 Ct5| UTC Z28H £
|

>
]
fim)
o
o On <
it}
_>.'_

>
rn

g_timezone_abbrevs 70| L} &
log_timezone = A|ZtCH 2fO1 2 A7de 5= X T IR /A7 A S

AT TIME ZONE GAHXME AR S 4= QILCH

FHr
g orr J

TimeZone

2Ol A 2o

*

e A|ZICH O|2 Y 20§ Q|0]|, STDoffset EE = STDoffsetDST 2| POSIX AEFQ A| ZHCH
At S5ICt 07| M, STD = K| 2F0{0| 11, offsetUTC 2FE A ZF 2| A|ZH]|

[
=

QIEAO|T, DST & XIHE QEMO|A 8 AZH YN HO R ZHFE|
ol X| & 2£0{0|C}, 0 & S0f, ESTSEDT = OF| 014|&l X%} 0| 20|
H0| 853, 013 Seht A|ZH 7| SH o2 S YTt O
o

LN )
{0 = = A

=

m

°

o
-
=

o

rx
o rC 4@ ot o9

o

TE0AM, XS foj= S AL 2XE & HAEZ (<) AHES 2|9
ZATE Y = UCHL M ELY X[ 2F017F =X 5tH= B IANA A| ZHCY
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Ol O] E{H| O| A O] posixrules &S0 A2 &= b S Lot HENY Mzt &0
et AR k= A2 2 ZHFEICEH EFE AgensGraph & X[ 0| A{, posixrules =

US/Eastern 1t 5 232 2 POSIX AEFY A|ZHCH AFRF2 USA M HER] A S
TOCh ER0 R posixrules IS WHL O =M Of2{ot HSS 22L&
UL,
ROFSHH, 0| A2 2f0f & A O| & 7ke| AHO[O|C °f0j= UTC 2R E EFo M=
CHEotCt. BHH, M A| O| & Ciee XS MHELY Al S FAISHEZ 2 7§ 2| 7FsTHUTC
QIEME ZHELE O E &M, 2014-06-04 12:00 America/New_York 2 7& X[|Fo| Y E
LIEFLH =0, 0| A2 &3 EMe| 57 L& Ef A[ZHO|ATHUTC-4). [2FA 2014-06-04
12:00 EDT = & Lot A|Zt QIAHAE X

E
=4 = X| ™3t 18| L} 2014-06-04 12:00 EST = 8
SR MOHELQO| HEA LS LY =Xt FRSHA WL 55 EFEA|(UTC-5)2

K|’ etLt.

=M E S8 o7 /loh €& X992 M= CHE
o|0[5t= & Lot A|ZHH 20| &

UTC+3, 11 2|0 = UTC+4 & : % =
A (EE= 7HE Z[ 22| 2| 0))SHX| 2 22| EST O K| 0| A O] A2 3 %
HEE Al YX|Sh= A2 OFLICH POSIX AEHY A|ZHCH 7 FOj o 2ol Cifsi
AASHA| e B = 7H 82 =8| =25HA =t SHOF SHCE O & S5,

|0
=]
2o
[
0 T OF

o
[
rot

_9'_
<
i
>
ox

SET TIMEZONE TO FOOBARO = A|AEIO| UTC Of CHEE E72| U0 E AHESHA SHHA
A SEICH R ESoF & & CHE EX|=, POSIX A ZHCH X| S O| E0f| A 2| L|X|2] {X]
west Of| Ci3H o] L ZAMIO| AL EICh= Z0[Ct 1 2 X[
AIZHO| @ ZAIO| 2| L] X| Q] east 91 1S0-8601 E7| B2 &=
iAEXHE 2510 214 E L}

Ol M=, AgensGraph & ¥2|
=00k A|ZHD) O] & & 2f0l=

AlZtCH O] & == 20l = MHOf| L& E| K| g =C 2X| C|2 E2[Q| .../share/timezone/ H
.../share/timezonesets/ Of2jOf| A& & 14 oY 2 2 H L SHCEL TimeZone T8
np2to|E= postgresql confCl2 BEZE YO 2 MM 715310t 0|4 S Mt E4)

YO0l R 7HX] AL,
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e SQL B3 SET TIME ZONE 2 M| M0j| Ciot A|ZHCHE H7EBHCE sQL A0l & o
3tz = 29I SET TIMEZONE TO & CHAl AFREH 4= QILC},
o PGTZ %A B HZA| SET TIME ZONE H&HE MO M5517] 218H libpq
E20|AEN M AL EICE
Interval Input
interval {2 CHS 1t 22 XtA|ot 22 ARSI &g 715t

[@] quantity unit [quantity unit...] [direction]

Ol 7| A quantity & ZAH(F = AH&)O0| 1, unit & microsecond, millisecond, second, minute,

hour, day, week, month, year, decade, century, millennium == O] 2{2F FH{ 2| 2FO{L}

=580|0, direction 2 ago O| ALt H[O] S £ ULt at F2 (@)= MEH L O[=O0|LCt,

MEZ CHE CHR|o A2 X HT 23 01712 22 ALY AR 22 FILHEICE O 22

IntervalStyle O| postgres_verbose £ ™8 & 420 7t4 0| = AHE =L,

A AL 2 X RO A2 FHAIX CHe| Ot §10] X[ = ULCL Ol E 501,'112:59:1002 "1
L

day 12 hours 59 min 10 sec’dt & &St A| &= =

|2 &©,’200-10"2 ’200 years
| SQL EEO|A 3 8E|=

10 months'?t & Z5HA| EH=EICH (O] 2{0h B A2 A2

7 2ot A0|H, IntervalStyle O| sql_standard £ ™=l B2 =3 A| AHEEICH)

XEAE A8t FAI2 ot 20t

P quantity unit [ quantity unit ...] [ T [ quantity unit ...]]

ZAIE2 P B ZASHOF S, A2 EHRIE 27| RISHT & 22 &= AUCL AL 753t
THR| 9f0f = otz ol HOfl Lief QUL thel= Make = on, Jolol = ME X|FE =
UAX|BH1 & O|FkO| THe{= T F{0f| LIEFLIOF SFE £35], M 2| 2|0]= O| A 0| T ol A=X|,
OfL| ™ &0 A=X[0f [k H2tTICE

H [1SO 8601 7t TH2| 2F01]
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Abbreviation Meaning

zT T U = =2 <

bt

ChA AL

P [ years-months-days ] [ T hours:minutes:seconds ]

SRR FALet =Xt = X[ EICE fields AFF L 2 7t o5 2 d5t= 82 EE= fields

o |
AbRFO E HolEl 7t HEO| BXIYS BHOHE D OHYEX

N

0 £ =, INTERVAL ‘1 day 2:03:04’ HOUR TO MINUTE & ZMtH o2 X &
APK|SHA| 2F E R 2 E = AKX SHA| QE=C0F SQL B EOf et 7tA el B E HE= 237t
sgoljofstezs Ml B R = 2= HEON HEELCLOE S0, HH 2|HE -1
2:03:0400 M 22| F2= R A Al/Z2/2 220 EF HEECL HELMECOHE
B E A= AE &SN, MESHE HAE BAOM 4 HES| RS E SEECE
ME[SIE2 Al/2/X2 222 0| oHoM 22| 2t = 7+FEICE IntervalStyle Of
sql_standard £ @ YE|H MW E o= 2= ZEO| HEE|= AL 2 ZEFEICHEH =7t

2S4S ISR BET 201 Z2 YAHOR BB S HEsts A0 ELt EHoz
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interval = &, & S X2 NFEICL O
A HEFY Of it} 2 - , =B

e =
MZEe = QICE 2tHAL HE A4 EXHY £ = timestamp 2 A0 A M T2 2 O

NN

A
rr
)
w1
Rl
]

o
N
30
_['_|_
110 Il
g
ne
ME

INES
HH2 CHE 22| Z20| X 7F 2Lt &< justify_days X justify_hours = 2 2 H {0} A
CHERL|E= Y FAIEZHEY [ FESICE XbAITH Y3 YA Gl & O Ztefor =
ool dR HEGM EE U2 2R EJHE = UL O|E =T, 1.5 week =
‘01:02:03.45". O| ot YH2 M& 2 ?lslf MHoH &, Y A X == HSBEICH 0| A2
An8os EEE Yo AU F bt A1 =30 € 21 =24 A2

AL-E3SH0] o

Example Description

1-2 SQLEE wAl1 d270Y

3 4:05:06 SQLEZE HAL3 Y4 AlZts 26 X

1EH2 L3 Y A|Zts & MY X Ql postgres @A:1 A2 7HE 3 Y4 A|Zt5 2
6 = 6 =

P1Y2M3DT4H5M6S ISO 8601 “format with designators”: ?/2} 2|0 &
P0001-02-03T04:05:06 ISO 8601 “alternative format”: ¢/2} 2|0 &

Interval Output

2t EfQo| &3 A4 2 YA SET intervalstyle 2 AFE 010 4 7HX| AE}Y sql_standard,

postgres, postgres_verbose == iso_8601 SO A| SILIEZ AT 5= QUCH 7| 242
2

(L it — [ a— o_(ID_ Ll;'El_ 4
A-A|THSENOf 7tA 2|H & EXHEOf CHot SQL BFE ALY 2 Eots 282 A3ttt
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= 07| flof R=2 o7t HAH oz FItE[Dn #E H-2
2lHE ZAE 7o €-Al 2[HE ZXAE0| 2= AXNEH S50| 2QICt.

H[7t7 £ AEY O]

Style Year-Month

Specification Interval Day-Time Interval Mixed Interval

sql_standard 1-2 3 4:05:06 -1-2 +3 -4:05:06

postgres 1lyear 2 mons 3 days 04:05:06 -1 year -2 mons +3 days -

04:05:06

postgres_verbose @ 1 year 2 @ 3 days 4 hours 5 @ 1 year 2 mons -3 days 4
mons mins 6 secs hours 5 mins 6 secs ago

iso_8601 P1Y2M P3DT4H5M6S P-1Y-2M3DT-4H-5M-6S

Boolean Type

HZ SQL EtY boolean = M| SSFH, “true”, “false” & Ef X SQL null 422 EHE| = Al
HRY AEH Q! “unknown” &FEHE 4 =L}

Name Storage Size Description

boolean 1 byte True 5= False 2 Ef

« true JEiC| 7= 2|HE 72 Lt 2L

TRUE
'true’

'yES'
‘on'

« false JEHQ| BR CHZ 4= ALE

FALSE
s
'false'
N
"no"

Mot

4 U,
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'0

A e 2l SH2 FAIE L AR HE S0 BLE 7|9/ = TRUE & FALSE 2|
AH80| M EICE THZ O M= boolean 10| 2Att 3 f & ALY £ L= AS
2O =L}

boolean Et ) A& 0f|= Cr=1F Z Lt
CREATE TABLE testl (a boolean, b text);

INSERT INTO testl VALUES (TRUE, 'sic est');
INSERT INTO testl VALUES (FALSE, 'non est');

SELECT * FROM testl;
al|b

B

t | sic est

f | non est

SELECT * FROM testl WHERE a;
al|b

R

t | sic est

Geometric Types

Geometric Types 2 2 At S7F 7HH[E HA[SIH AFE 715 T Geometric Types 2 OF2f 2F

ZLCt.

Name Storage Size Description Representation
point 16 HIO|E oAl H (xy)

line 32 HO|E 23 A {ABCH

Iseg 32 HIO|E S5t ME ((x1y1),(x2,y2))
box 32 HIO|E AFZE AFR} ((xLy1),(x2,y2))
path 16+16n HIO|E  Etsl AZ(ChZdat S Ah (xLy1),..)
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path 16+16n HIO|E g2 Z= [(xLy1),..]
polygon  40+16n HFO|E  CIZt(2Hal A2 AR ((x1y1),..)

circle 24 HIO|E & <(xy)r> (B3 H EtE)

Points( %)

Point = Geometric Types Ol CH2F 7|2 & Ol 2 X}2l 2 & S FO|LC} point type 2| 4f= CHS
T & otLE A8 S0 X[ F EIC

(x,y)
X,y
H7IMx Ay =44 25 28 IHO|ICEL E2 A HWY 122 AHESHY &3 =i
Lines( )
Line 2 M &84 Ax+By+C=0 22 BEAHELCL 7| AS B == Cho O] OfL|C}
line type ©| 2+ CHg YAl2] 12 & F2o|ct
{A, B, C}
EE O EA ZILEE €30 AtE S &= ULt

[ (x1,y1), (x2,y2) ]
((x1,yl), (x2,y2))
(x1,y1), (x2,y2)
x1 , yl 5 X2 , y2

q71M (x1y1) H x2,y2)= M0 A= F 70| M= CHE FHO|Ct
Line Segments( 12)

Line Segment < Line Segment 2| £ 2 71 46t= Ho| 4O 2 HH EIC} Iseg type 2|
U2 LS 2 3 otLHE Argotof X[ g &l Lt

[ (x1, y1), (x2,y2) ]
((x1,y1), (x2,y2))
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(x1,y1), (x2,y2)
x1 , yl 5 X2 , y2

O 7| M (x1,y1) % (x2,y2)= Line Segment 2| &7 O|C}, Line Segment = & HRYY 122
AtE35H0] 23 EICL

Boxes( &/ Af)
Box = Box 2| 2 H 2 ME|E PASlE Ho| Ho2 EHEIC box type 2| 42 CHS
T S StLE AFESHO X EICE.

((x1,yl), (x2,y2))
(x1,y1), (x2,y2)
x1 , yl 5 X2 , y2

07| M (x1,y1) ¥ (x2,y2)= Box 2| 22 H 2 A 2| 2 7HO|C} Box = & M L 22
AHESH0 EHEICE X 2H ZME F I YHE MISEX| T2 2ER f ZAM2(Lt

2% ot 2M2|= Mot flol 2R Al Y EECL

Paths( & =)
Path = QZE He| S50 EHEICL FFo| A #Hmf ™1t OpX| g ™O| HAE[X| F2
A2 2 MZHE| B P2 path 0|1, X AT Tt OFX| 3t FO| ZE HO 2 W2Ag|B T3
Path O|C}. path type 2| 2f2 Ct& ++& & StLIE AFESHY X[F = CH
[ (x1, y1l), > ( xn, yn ) ]
( (x1,yl), > ( xn, yn ) )

(x1, y1), » ( xn , yn)

(x1,y1 , » XN , yn )

x1 , yl 5 . Xn , yn

o7|M, =2 BEE 7d%t= M2 EHO|ICL ZEZ ()= €8l path & LIEFLLD
223 (0))= 22l path & LIEFHCE A HR{EE CHAd R L 20| M 2 o H 2
22D YRl B ©Ol path 2 ZHFEICH path = F WM £+ 22 HESHA AHESHY
==t
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Polygons( L2 &)

Polygon = & =5 (Polygon HA| )2 2 HH EIL Polygon 2 B3l 222 O
FASHR| B CHEA| M E|H XM M 2 K|l &= FEl 0] UL polygon type 2|
U2 L& & & StLE AFESH0] X8 E L

((x1,y1), > (xn, yn ) )
(x1,y1), > (xn, yn)
(x1,y1r , »  Xn , yn )
x1 , yl 5 . Xn , yn

1
Mo
o

o 7| M, .:1%% Polygon 2| BA & +/d5t= M 22| EFO|LCt Polygon & X BN
X

A5t =3 E L
Circles( 2)
Circle 2 S Z 1t HHE O 2 HH EICE circle type 2| 4f2 CHS T+ 2 & OtLIE ARSI
e
<(x,y),r>
((x,y),r)

(x,y),r

X 3 y J r

o 7|M (xy)= Circle 2| SH0[| 2 r 2 BFZO|CE Circle = A B 7 &2 AFHE5H]]
=t
XML Type

XML Type 2 XML HIO|H & XM &g [ A+ BILL O] type 2| HH 2 HAE HEO| XML
HIOIE & X &Edt= ZdEEPé-”S' 2| =l (well-formed) @A 2 & gt2 AAISHH, ot o
AMZ THSHEF K| Y= =7} ULt O] T|O|H EtRS AHE35t2{ ™ configure -with-
libxml 2 ZEE X7} 5}t

EI

Creating XML Values

Z At HO[E O M xml R 2| £t & d-J5k2{ T otz 2]
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XMLPARSE ( { DOCUMENT | CONTENT } value)
A& 0= Cr=2 1t Z L.
XMLPARSE (DOCUMENT '<?xml version="1.0"?><book><title>Manual</title><chapter

>...</chapter></book>")
XMLPARSE (CONTENT 'abc<foo>bar</foo><bar>foo</bar>")

XML type 2 Q20| M Y M (DTD)Z X|HEH2H= DTD Of Chet L& gtS
SHOISHR| @=Lk XML A 7|0t ZH2 CHE XML A 7|0 A O{0f| T3t 252 =0Ist=
7= K| AsHX| A=LCt

xml Of| A 22X 72 M5t A A2 o2 9| at+=E AL SICE

XMLSERIALIZE ( { DOCUMENT | CONTENT } value AS type )

type = character, character varying, text((= 15 2| alias) ¥ == ULt SQL EZ0f [ =
XML I} At 2 Hetsl= g Yot A RHO|X| 0 gL S Thed| FHAE & =2 QUL

2 XY 20| XMLPARSE EE= XMLSERIALIZE & S3}X| 210 xml SO 2 I A El | AL}
XMLSARIALIZE € 1} & [If DOCUMENT 2t CONTENT 2| ME{2 BEE HHS AL 510
AP = s XML S M 7 Oi 71 H==0] 2|5 A7 =t

SET xmloption TO { DOCUMENT | CONTENT };

7| 2Zt2 CONTENT O| 22 XML H|O|E{ o] 2 & ¥@Al0| 5| 2 =IC}.

AN EXMLSM AHE AFESHH XML L EHEHO| HO| 7t XML 2 & 83}HX|
o7 [[H—r01| BEM S Moo Zgt Bl 2XE S XML YA 2 X Hat &
SICH XMLPARSE £ A2 AL XML &M 2 HZAS|OF BHC}

Encoding Handling

S20|AE0N B0 2Rt QAL S H2|E Z2t 0|2 S8 XML HlO|E 7t Mg
HQ Folsfor siot 2| S MB{of| st F2| A0S SeI0|AE M| 95

YAE BES ASOHE ZR(YY BC), 220| AL} B A0 HEE|= BE 2}
H0JE2 Wgtetn, 2120 BOIM Xt DY Qo2 g WL
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o
XY
>

1o

x o
10
o o

e

_>_
] r|r

| O

AN Y XML 242 Z2AtE Hoi S Z&otlh E& 0| A2, YH EE
D2 Z20|UER MH AtO|o] & SO 2At

ML G| O|E{0f| ZzgtEl QI M0 B2

SOl CiA SH7| sl xML EFR & = 0f| CH
2 A|E|10 CONTENT = S X M 213

ro
L
=)

>

(AT
ot o ol rlo
|0
Hu
mworE T

ro
ot

T

10
O
rg

Hl

gt &
il
iels

rot
02

0
o

Mot= EAFEAHE0]
3

ro
I o
ol
rx
e
r|o
on

i
T

=
I

|0 R |0
Im  Hu

Im Hu
Hu
Sl
or M r
Rl
>
m
L
=]
rot
I
1
3u
E
ITI
i
x
O
=2
>|
0}>
Of
N
r>|
o 2
r0|'
>
mju
]
o
re
|m

e ro my
(HT]
om ©

L)
°
e

o A & O|Cf. *E4O1IA1 Efo' XML 2| £t2 Q2 d 1o glon

SECIOIE7teix) S 2t0|AE QIR A= ZhaolLt,
Ho| ofefofH S MEof MEot HE| Z1HE SEHO0[UE ChA| HESH| 9{3
HIO|H 2| ZE & ArE5ts 4% EA e B0l ALK ez §&0| g =t

0| 22, XML HIO|E{ 9| Q12T M Q10| Z4E| 1, £Xf Al HlO|E 7} UTF-8 @ HO2
ZFEICHXML EE0| A R 75} B[O UTF-16 S K| 8HA] SH=Chs Hoj .o,
£20) A, Bl0|E{ = 2ato|ole QIR 0| UTF-8 7} Ot 3, Satoj 9l QA E S
A Yohe QDY MRS ZHoCh 1 FP MRE Y,

XML HIO|H & M2[stes A2 o2 & 71580 {1, XML HIO|H 212 E, EEI0[UE
I3 A MY 212 E0| 3Lt 40| & EH 2&X0|CL XML HIO|H& WEX 2 2 UTF-

8 2 M2|k|2= MH & UTF-8 &l 420 A 4t0| 7} =& X O|Ct.

A, AE XML A s TF-8 7} Ot 2 A2 non-ASCII

S| xpath()0A] =X 2 24X QUL

r
r

0
>
rir
x
o
ro
I-.U
é
c

i)
o
m
2
>

_?l_
0|ﬂ
E
o2
mjo
>
$0
il
o
g
rlo
lm

Accessing XML Values

XML O|O|Ef E} i 2 H|w HLAXLE N SSHXA| Ri=Ch= HO|AM E0|3Ct 0| A2 &

O (well-defined) | X| 0 HHMO =2 FE5t XML H|O|EHOf Cigh H| ¥12|F 0|
7| tfZO|Ct O| A2l ZE B otite xml Z I AM ZHS H| S0l WS HAgh =

Sltt= AOICt,
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[t2kA, ID 22 EIHe| 7| ZEZ 2 XML 1t W&} Of oLt XML 24 H| & ¢/ ot CiA|
SENM2 UK EXAEE Hetst= A0[X|2H ZX1E H| Wl &= F-89°F XML H| 1 B &t ot F
2HAH 7t giCH= Fof| F2|sHof et

XML G| O|§ EFRJOf Ciot H| i GHAMKLZL Gle o2 O] EfRie| A I HAE A
AHotE A= E7HSSHOE XML HIO|E{ Q| Al Z 0| Hast 40| 7tsot sl 220 =
HAAMZS EAAEY EIYO R WA ESHT QIEMSI AL XPath EFH A S QB M=
Q0| ZECEL Z2E, M HE|l= QAEHAAE HEHA0 oo ZHA0| RHE| =5 Sf{Of oLt

|
Iy
-
]
o 1
ot
[Ral
>t
u
Ral
Y
rlo
o
ikl
>
op
N
or
% g
SN
o
3
il

X&5t7| I8t ZAO0|Ch s 2 O|O| B = text 2= X &g == UAX| T, JSON Cf| O E Bt Y2 Z
X 240l JsoN A 0f W2t R=ot= S ZH o= SH0| UALE 0l2{¢ HIO|H Ete =
M E HOIHO AtES == A= o2] 7HX| JsoN EF &= & HAXtE AL

JSON H[O|Ef Ef &2 JSON R JSONB 2| F 7kX[ 7t QUEE O] 42 Aol 52t ¢t s
YYo=z 8ottt H2HU FR X0l 28
HAEQ ot AlZE A 2
JSONB H|O|E{ =, 7}l

E2LQSEE T2 MY A0

il r
k%)
o
Z
E
o
m
m
o
rlo
o
1

JSON Ef2 23 HAEQ| Jelot AlE 2 M YOIER EZ A0S 128 SOHA| H2
S SLJSoN A el 7] =AM E 2EESCE £, £ LIS 2l JSON 7H K| 7F 5 et 7| & o
H Ol Z2tote 8 BE 7|/ 80| RAlECh (Z2M Y g OHX| 8 gl S Rt
Ao 2 7tEotCh) BT 2, JSONB = S-S EESHA| o, 7 A 7|2 =AM & EEOHA|
Bol, 5 A 7| & FXISHK| =0t &= 7171 L0 X|7Z & H DEX|9f Zra
A E L.
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AutM o 2 THRE22| O{ZE|AHO|ME 7iH| 7|2 =M X720 Tt 7| =2 7HE I &2
E S 0| ] 7t 812 Z2 0= JSON H|O|E{E JSONB 2 X & ol OF SHCt,
Ol O|EfHf| O] AT 22Xt Tgt Q12 TS LT 5 &otCt. mH2tA GO B H| O] A 1A F O]
UTF8 7} Ot [ = JSON E} 0| & ZAStH JSON At S T5t= A 0| =7+ 5tCt.
CiO|EfH|O|A QIR Yo = LIEIH 4= Ql= BAtE 2T Zetdtaie Al = Aot

O 2 UTF8 E& Qt L[X|ZHHO|HHO|A QI B = HAHY 5= A= ZXhe

S Sl

RFC 7159 = \uxxxX & HEA|Zl LT E O|AH 0| A|ZAE JSON 2ALE0| Z&st=
A2 5{ETIC}E JSON EFY Q| &3 ot=0| A, G LI ZE O|AA 0| == G| O| E{ H| O] A&
QIZ LI FESHA S EEH, +2& SHHEX|Of CHSHA TF ZAFSIEHE, \u Tl 4 XI2]

16 7).

J12{L}JSONB Off CHot = gt=7}F I A4St O O| EfH| 0| A QI HO| UTF8 Of Ot

Ij = O 242 H| ASCII 2XH(U+007F O| &0 CHSt R L|ZE O|AH O|ZE 5| &5tHX| Y=Lt
JSONB Et 2l 2 f£5H \ueeee & HESI D (text EFUOZ HEHE 4= Q17| &), KLIZE
BMT(Basic Multilingual Plane)= 20t EALE X|’d5t= RLIZE CH2[ 42| AHEO|
Mool OF i} R &5 QLA E O|AFH 0| Z0j| AHS38l= ASCII &= UTF8 242
HSte[O] M EICE Ol A2 EX|= 2| 42 tHY EXt= Zehotrt,

0. Ch2JSON Z2 MY e FL

St t2tA 20| jsonb f0|'|_|]son1-r3 ol 40|z 024 E 2[H
dutH o = JSON 0| M R L|ZE O|AHH0|=F UTF8 H|O| H H| O] A 213 T}
7ts5tH =2 8&3HX| Qf= 20| Z[40|Ct

E
| M
_>
)
o
1=
un
ne
rc
Mo
Pl
Hu

8-23 O LIEF CH 2 RFC 7159 Of| A| R A}E

Bl A E JSON 222 JSONB 2 HetslH E 8
2tM o = Of & = CF h2kA, JSON EFRI0f &8 & X|

7|2 Et 2 2IA| AgensGraph EF O]l
U FAMAMOZ SON O = HEE[X| %= 2 JSONB OO 7t T MEE[= X GH O K| <k
ZH A IR 7t F7tE| =0, 0|42 7|2 HIO|H EIY e 2 HEAHE == J=X|0f CHH Mot
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S| & =L £95], JSONB = AgensGraph numeric C| O| E| Ef o] 19| HO{L}1D JSON &
| %= +E HESCE s T#240| ol & M eF =2 RFC 7159 = 5 & E L

TF JSON 2| number 7|& Et 22 IEEE 754 double £& 28 (RFC 7159 O A HA|H 2
o5 L)z gl I YPHHO|EZ 2 HA 2 0|22 XM= CHE T2 EN
HIHHSICE JSON S Sl A|A B0t 2 et HA o 2 AL82 42 AgensGraph O K& &

Al O
= HO[Het | n WS I At JEE7t 242 (" S 440 2of SHCt.

9

Ol M EA|=l CH2, S S AgensGraph EfO'Oﬂ HMEE|X| = JSON 7|2
EfQIol &1 Ao Ciot X[ G & QI Hjef =740] &R 7HX| QULCH.

[JSON 7| Et &} & 8| & AgensGraph Ef &)

JSON primitive

type Type Notes

string text G| O] EfHi|O| & 21 A E O] UTF8 O Of &l &< H| ASCII
CARER=
O|A7|0|ZO0|2 2 \ueeee = S| 2| X| %S

number numeric NN 3! infinity 242 S LA %S

boolean boolean A B X} ATE| e U false DF 22 E

null (912) SQLNULL 2 7HE 40|

JSON Input and Output Syntax

—_

JSON Cl|O|Ef EtQlo| 9124 /&8 2122 RFC 7159 Of X| Y&l 2 O|Ch e R & 5l
JSON(EE= JSONB) E 4|0 Ct,

-- Simple scalar/primitive value
-- Primitive values can be numbers, quoted strings, true, false, or null
SELECT '5'::json;

-- Array of zero or more elements (elements need not be of same type)
SELECT '[1, 2, "foo", null]'::json;
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-- Object containing pairs of keys and values
-- Note that object keys must always be quoted strings
SELECT '{"bar": "baz", "balance": 7.77, "active": false}'::json;

-- Arrays and objects can be nested arbitrarily

SELECT '{"foo": [true, "bar"], "tags": {"a": 1, "b": null}}'::json;
AN RS XO[,JSON 2t 2 YHO| L =7 == A Q0| QI E= BF,JSON 2
YN Lot HAE S S350 JSONB & SN T2 S| F2 82
B ESHA| R=C}

ol E =T, AHO|H2 L2t 2Lt

SELECT '{"bar": "baz", "balance": 7.77, "active":false}'::json;

{"bar": "baz", "balance": 7.77, "active":false}
(1 row)

SELECT '{"bar": "baz", "balance": 7.77, "active":false}'::jsonb;

jsonb

{"bar": "baz", "active": false, "balance": 7.77}

(1 row)
TEo S25HK| YA Folg A F StLt= JSONB Off U= A2 2, =XAt= 7] 2 numeric
Et@iol QA0 2t Q14 & T,
HHZ, 0| A2 E HEAIZ YHE A= QUM E I =2 ECt= AS Q0[S0 o & =
Ct=ar Z L.
SELECT '{"reading": 1.230e-5}'::json, '{"reading": 1.23@e-5}"'::jsonb;

json | jsonb
_______________________ +_________________________
{"reading": 1.230e-5} | {"reading": ©.00001230}

(1 row)
2L}, O] o M| off LIEFLE AXO|, +E4 SSHA| EX| Tt & BAHE 2 282
JSONB 2 £Xt2| 0 2 EEBHCY,
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Designing JSON documents effectively

Al 2tF oM ZHISHA =l =
o] o
AN

Ct. & & ]0] S & oS 2[A0[ Y0 M

o, 2| CHgko] S 91440| TR S O Z2|H 0| M0 CHef A = JSON = FHET} %7he
TAE 2t 0| AWECH PEE YUHOE HGE|X| 4X|BH (MHOo = Uk
HIELIA FAS HE 845 9U8) 05 7H5e RES ALS OF B E0]2 O “2 AP

s
o —
(Hloleh s 780t Rt HelS A-ddte A0l H OlsTILt.

JSON H|O|EH & H|O| 20| & 2 [fi CtE HIO|H 7t 22 SAIE MO L2 Ao
Tes Bl g ERHES MYohs A0 2 7hsotH et YH 0| E= A Ao
et = e s & Setthe Jol F2lsioF ohrt

YOoE EAM M ZHo e B2 =017] /o JSON ERHES #e| 7tset 27| =
Hote Ne{ste E ot} J A% C 2 JSON A= H| =LA &[0 X[A|St= X}
HOHE 44 S22 +8e + A= H A2 HOIH2Z MZ2st 2 + 8t AS
LtEHH C

Hl
r oo
A

Y

a

o

=

-t

=

]

=

D

=

=
mjo
in)
| >

[m

Ot

Ir

paxi
rm o

wn

o

Z

we]

1o

ol

0]

N

or

o

_ITI_

=

@]

]

m

oo

it

40

>

rot

-- Simple scalar/primitive values contain only the identical value:
SELECT '"foo"'::jsonb @> '"foo"'::jsonb;

-- The array on the right side 1is contained within the one on the Lleft:
SELECT '[1, 2, 3]'::jsonb @ '[1, 3]'::jsonb;

-- Order of array elements is not significant, so this 1is also true:
SELECT '[1, 2, 3]'::jsonb @ '[3, 1]'::jsonb;
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-- Duplicate array elements don't matter either:
SELECT '[1, 2, 3]'::jsonb @ '[1, 2, 2]'::jsonb;

-- The object with a single pair on the right side is contained

-- within the object on the Lleft side:

SELECT '{"product": "PostgreSQL", "version": 9.4, "jsonb": true}'::jsonb
@> '{"version": 9.4}'::jsonb;

-- The array on the right side is not considered contained within the
-- array on the left, even though a similar array is nested within 1it:
SELECT '[1, 2, [1, 3]]'::jsonb @> '[1, 3]'::jsonb; -- yields false

-- But with a layer of nesting, it 1is contained:
SELECT '[1, 2, [1, 3]]'::jsonb @ '[[1, 3]]'::jsonb;

-- Similarly, containment is not reported here:
SELECT '{"foo": {"bar": "baz"}}'::jsonb @> '{"bar": "baz"}'::jsonb; -- yield
S false

-- A top-level key and an empty object is contained:
SELECT '{"foo": {"bar": "baz"}}'::jsonb @ '{"foo": {}}'::jsonb;

UBHE ol Y% E3} Bl 2K 7L RE L C0|E LSO Tl 3 B AN o AX|BHL,
UR|SHR| = BHZ W2|BE i 2N 7]/3E A4S T AN O M B2 20f 7H5 e
RUCH d2fLt EB RS HID S O Y BRHEQ| M7t HRX Y20 F2E
B Wa|HES MR B #ot D E

TZIF UR[SOFSICHS U Ql K| i3t SHH o 224, B P2 Z2|0jEE S
Z3 8 4 ot

-- This array contains the primitive string value:
SELECT '["foo", "bar"]'::jsonb @> '"bar"'::jsonb;

-- This exception is not reciprocal -- non-containment 1is reported here:
SELECT '"bar"'::jsonb @ '["bar"]'::jsonb; -- yields false

JSONB & Z 2 H|Ot0f| CHo #HE 91 =Y (existence) HAXIE JLEO| A2 EXHE (text
L= X|78)0| 7HM| 7| == B E A2|HE 2 JSONB 24 2| Z| & 2| 2| 20f| LIEfLI=X]E
B~ EStCt,

O] oAl = gl % 20= true 2| HOHE
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-- String exists as array element:
SELECT '["foo0", "bar", "baz"]'::jsonb ? 'bar';

-- String exists as object key:
SELECT '{"foo": "bar"}'::jsonb ? 'foo';

-- Object values are not considered:
SELECT '{"foo": "bar"}'::jsonb ? 'bar'; -- yields false

-- As with containment, existence must match at the top Level:
SELECT '{"foo": {"bar": "baz"}}'::jsonb ? 'bar'; -- yields false

-- A string 1is considered to exist if it matches a primitive JSON string:
SELECT '"foo"'::jsonb ? 'foo';

JSON 7il M| =, Bi €1t E2| LI REHo = HMEO 2 XML of Yl e B A5HK|
= ger

Hoo=Z A I A|HETVE g =kl
Hetsirt
JSONB Indexing

GIN QIElA = Ct=O| JSONB =FHE (H|O| &) LHe| 7| E£= 7| /4 &
ZMSHE O AHEE = UL Hsit AN EZO|E ET ME T

L ES R =1

rIﬂJ o
ot
o
il
|0
Hu

JSONB Of Clijet 7|2 GIN &4t

LA SR A E @>,7,7& 7| BLUAE AFES HE| S KRBT,
Of LAt Z e A LHOf A I E A S

d-d5t= O M= Ct=ar Z L.
CREATE INDEX idxgin ON api USING GIN (jdoc);

7| GIN HLERE 22 A7t Ot jsonb_path_ops = @> A LHAHEHS| Q1B A2 X| R BtCt,
Of Habxf S LM AH A S H-F5H= oM = Cha

i
my

CREATE INDEX idxginp ON api USING GIN (jdoc jsonb_path ops);
ERHESHE 27|02 S AHESHO] EfAL & MB| A0 M HME JSONERHES
XEot= HO|= KX & 2o 2 AL

QHtMOo| m HHE L= Cf2 1} ZC}

== 1
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"guid": "9c36adcl-7fb5-4d5b-83b4-90356a46061a",

"name": "Angela Barton",
"is active": true,
"company": "Magnafone",

"address": "178 Howard Place, Gulf, Washington, 702",
"registered": "2009-11-07T08:53:22 +08:00",
"latitude": 19.793713,

"longitude": 86.513373,

"tags": [
Ilenimll,
"aliquip",
Ilquill
]
}
O| EFHEE api 2t= HIO|Z0] jdoc 2t= JSONB ZHO 2 X &SHCL,
O| ZEHO|M GIN QHAT MM = 32 L1 €2 #Hel= QEAE 28t

-- Find documents in which the key "company" has value "Magnafone"

SELECT jdoc-»>'guid', jdoc->'name' FROM api WHERE jdoc @> '{"company": "Magnaf
Onell}l;

JBfLf, AR 2E Qe 4= A ete QY E ZE jdoc 0| HE HEEX|=
BoOZ Chai #2 FHE oA &

-- Find documents in which the key "tags" contains key or array element "qui"
SELECT jdoc-»>'guid', jdoc->'name' FROM api WHERE jdoc -> ‘tags' ? 'qui';

Ogfe, #HA QM AE HEDS| AFESHH 9/ H2|= QYA S AEY o= UL “tags” 7|
LiFoM &8 =0 tiet HE|7t SSE 8% 0|4 22 UYL Fo|= mEodIH

CREATE INDEX idxgintags ON api USING GIN ((jdoc -> 'tags'));
WHERE & jdoc -> ‘tags’ ?'qui'e= @/ Hl A 7H5 8 GIALXL 29| O{ZE|AH|0|MO 2, Ol H A K
HHA jdoc -> "tags’Ofl CHSH Q1A =ICH

3|0f Th3t £ ChE WS HEHS AT & BR3H= 0T O 2 S jdoc 2

ZHERSHGIN 21 A= O] 2

i
Ral
rio
et
1
£0
n
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-- Find documents in which the key "tags" contains array element "qui"
SELECT jdoc->'guid', jdoc->'name' FROM api WHERE jdoc @> '{"tags": ["qui"]}';

2|t 0] 2f3t QAL jdoc ZE O RE 7] 9F 40| AHES MABHE BHA, O|F Of K9]
EHA] QT AL tags 7| OFZYOfl A W74 =l GO EJ Rt K AIBICH ZHEH Ol A M2 HM
O S OIBHX| B olo] 7]0f T3t 2| S AUt a &), EF210] Tl EHA| olH AL 7tet
OlE Ak M &1 HAIO] 2L,

jsonb_path_ops HAHA} S A

222 jsonb_ops O| & 2| =

jsonb_path_ops ¢! &l H

2 R}

CIOIE Of BIHSIA S&5t= 7|7F k& F 2l g
A

[m=| =
QMo 2 7| = AR S A E AESHE AL

jsonb_ops 2} jsonb_path_ops GIN QI EIA ALO[Q| 7| =5 K}O|=, K= O|O|E{ 2| 7|2}

w22 SN0 A YRS IS Chs A0[L, = XAt= H|O[H 2| ZLOf Tl A 2t

—

>\I

mo
0=
0x T.
ot
_I'_I_
rir
S
o
il

i — |
StE
- o T
7|28 2 = Z} jsonb_path_ops 21 HA @52 0| A2 2 O|0|X|= ¢f1}f 7| 2| SfA[O|CL.
Bl A (“foo”: {“bar”: “baz’}} 2 O 2 S, EHY OIEA S22 (o0 bar U baz ©| 3 7HX]
=

=]
BE oA G2 SEotHAM Y

hERA, Of 23 RES S M £ s AIEO R JEHK QI S oI A HMo|
gict.
J8{Lt foo 7H 7|2 LEEFE: ZQIX| O TS| ob B#O| GiCt,

HICH 2, jsonb_ops 21 E A= foo, bar A baz £ 22} LIELL = 3 7HX| QIEIA =53
d-Gotth O3 O, Mef =4 FHE| & ddotH O|2fot Z == M 7HX| &+ Z85t=
WS ZOICLGIN A= SHE AND AN S R BE8X o2 Y 5= A= HHH, 55
3702 QA oS T OtLHE E5ts 0| =7t O 2 B2 B2 5S¢t jsonb_path_ops
Z4 AH [

[ == R | f—
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‘@' () 22 g3 ZeBIK| 2 JSON RO T3

jsonb_path_ops ©'H 2| THE 2 { 4
t= A0|Ch oY a7 ZotEl EFHE HAMO| R L=

Ol A S22 WA YL ETE
A2 A QYA AHO| BRSO 2|t
[THEFA jsonb_path_ops = S 2 A4S BIHISHA S8ots 0fB 2|7 0| Mo RHBBIC

JSONB &= btree 5! hash QIEHIAE X|IBICEH O| A2 ™K JSON ERFHES| 552
AASHE 4202 YHtX o 2 R 8 S|Ct JSONB H|O| E{ 2| btree =A X2 ALCHX|
S QS| YR TH = E f|siA 2ROt

Object > Array > Boolean > Number > String > Null
Object with n pairs > object with n - 1 pairs

Array with n elements > array with n - 1 elements

ol 7t =Lt /i L2t 22 =A 2 B[ W EICE

key-1, value-1, key-2 ...

WM 7= M =M2 Bl &0, E35| B2 7= 2 7] %ol S22 0= Cr=1t 20|
HEHOIX| 2 212 0|017‘._|Ef.

{ "aa": 1, "c": 1} > {"b": 1, "d": 1}

HI2OHA, EE|HES| 7t S Lot B €2 CHS 0t 22 A 2 H[W & T

element-1, element-2 ...

2 AlJSON gt2 7| = GOl & Ef0f| CHot 24t = ot H]
=AE2 7[= HIO|EHH| 0| &~ =204 5 AHESH0] B[

Arrays

ZY EfRO0[ 7HH ZO| At A BiE 2 Folkl= A=

= AFEXARILE OB 7|2 EtY, enum EH Y = XX E BRI HIES
2

Ct. =0 Q1o B €2 OF X X[ E|X| =L

Lol_
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Declaration of Array Types
Hi S ErRIC| AtES 23| 2[5l Of2ljiet 22 HIO|25 d-doi 2 AL

CREATE TABLE sal emp (

name text,
pay_by_quarter integer[],
schedule text[][]

)s
HEAE CHE B € HIO|H EtY 2 CHEZ ([ 7H B E ¥ 2|HEL| G|O|F EtY O] S0
F7tE|of HHEEICE,

?|o] HH2 EtY text (name)2| ZH 2 4= sal_emp 2t= HO|22 dd5t=0|, EtY
integer (pay_by_quarter)2| 1 X}& H{E2 22| 27|8 552 LIEILH 1, text

(schedule)2| 2 Xt3l B E 2 A Q| FZt AF|ES LIEHHLY.

CREATE TABLE Of Chgt 7122 X[°de B G of F&tot 37| 8 5| &L
Ol & =T ofeiet 2Lt

CREATE TABLE tictactoe (
squares integer[3][3]
)

CHE el o2 MSE B 37| Mets AR 5, S5 2 XEE K| 2 20[2
Hi St S LSt} A Felof M e Ut & AHE =8 MK HELh 58 d2|HE
T 22 37| £ AHE 0| A G0 25 St H2 2 ZhFEIL.

[CF2FA CREATE TABLE 01I AeElg 37| L= X =5 MASH=E A2 Ch=5| A 3tot
40| HEIY S2H0] FeF= 0| X|X| &=Lt

7|/ E ARRAY & AHE5H0f sQL BEES

ALt pay_by_quarter = CH&1F 20| H2|&[f
pay by quarter integer ARRAY[4],
B 37|7} XY EIX| @42 Qe ChS Tt 2

pay by quarter integer ARRAY,
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ChOolH 3= 37| Mets ZHSHA| E=E

HiE 2iS 23 g2 A g0t SE2 Uo ¢i2 @0 HEE ettt YL HFI=
= U2 = B0 o|Z | 5 OF ohrt.

S Al

o 1

'{ vall delim val2 delim ... }'

O 7| M delim £ pg_type =0 7|5 & EFYOf LSt 712 EX+O|Ct AgensGraph Hif 2 0f| A
MSEkl= 82Z OO[H EIY S0 MO|ZE()S AHE5t= EfY box 2/0l= EF 2 B#E
AHEBICH Zhval 2 HYE AE|HE EFY EE= A E Hy S 2| A==0|LC},

Hi € A<= Of| K| = CHS 1t Z Lt

'{{1,2,3},{4,5,6},{7,8,9}}'

Ol 4=E=3 Mo E+ MEHIEE 74 El 2 A 3x3 HHO|CH | € Ao 2| HEE
NULL 2 8Ydl2{™ Ade|HE ZHoj| CHsH NULL S 2 $HCE (NULL o| CHEAL E= A E X}
HESO0| 7sotCh) A 2XHE 4F “‘NULL S 8 42 A5 0 2GS EE ArESHCL
(= MS0 2XNEe2 M| D i E Y Het FEIOZ MEEICH HAIX EHY

AbeO| BaE 4 9UCh)

_

INSERT & 0| M| & =2 Auf= Ch-Sat 2L}

INSERT INTO sal _emp
VALUES ('Bill',
‘{10000, 10000, 10000, 10000}',
"{{"meeting", "lunch"}, {"training", "presentation"}}');

INSERT INTO sal _emp
VALUES ('Carol’,
‘{20000, 25000, 25000, 25000}',
"{{"breakfast", "consulting"}, {"meeting", "lunch"}}');

SELECT * FROM sal emp;
name | pay_by quarter | schedule
_______ +___________________________+_________________________________________
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Bill | {10000,10000,10000,10000} | {{meeting,lunch},{training,presentation}}
Carol | {20000,25000,25000,25000} | {{breakfast,consulting},{meeting,lunch}}
(2 rows)

Ef*f% Hi 2 ofl= 24 XHA o Cisll 2 XI5k= & 9171 QLOJOFSHH, = 2 X7+ 2S5t ChZat
= LRI 2oty

—
INSERT INTO sal _emp
VALUES ('Bill',
‘{10000, 10000, 10000, 10000}',
"{{"meeting", "lunch"}, {"meeting"}}');
ERROR: multidimensional arrays must have array expressions with matching dim
ensions

ARRAY ©| # 4} TRE AL 4= QL.

INSERT INTO sal _emp
VALUES ('Bill’,
ARRAY[10000, 10000, 10000, 10000],
ARRAY[[ 'meeting', 'lunch'], ['training', 'presentation’']]);

INSERT INTO sal emp
VALUES ('Carol’,
ARRAY[20000, 25000, 25000, 25000],
ARRAY[[ 'breakfast', 'consulting'], ['meeting', 'lunch']]);

HiE FE|HE= SEHQISQL & e= HOA S22 ZAE E|[HE 2 B E
c|E{ Aot 20| 2 & M A2 28 E F=C
Accessing Arrays

FloiIA S G E HOISOIM HIHX| HE| & 2l 4= ALEL HA HfEL
BN B LRI oFgiof H2|= 2 = 7|0 S =7t BiE X 22|05 HA LY.

rm
ne
ne
u
rg
|m
2
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SELECT pay_by quarter[3] FROM sal emp;

pay by quarter

10000
25000
(2 rows)

HiE = ME H{Eo| Uolo| At S2t0| A0 HMAS == QUCHLHE S2l0|AE
StLE O] Ato| HY 2 Xt Ol CHSH lower-bound:upper-bound £ AHESHA{ LIEFLHCE
& E0{,0| H2=F 5 X 2 YO Bill 2 AHZEA A HIY e =S HAMSICL,

SELECT schedule[1:2][1:1] FROM sal emp WHERE name = 'Bill’;

schedule

(1 row)
X2 S2o|AR 2ot 2 (0: 28 =gh) 2= AH20| £2l0|A 2 M| &L T
o It A= K21 2 X[HE =X7kK|Q AL 2 Xe2| =Lt o E &8, Of

SELECT schedule[1:2][2] FROM sal emp WHERE name = 'Bill’;

schedule

{{meeting,lunch},{training,presentation}}
(1 row)

O}
o
=

|5H7] I8 A= [2][1:1]0] OFLl [1:2][1:1]20F &2 2= K} O

non-slice 430 =252
AESH= A0| 71 L

CHSH slice ==
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£2t0| A X3 X2 lower-bound 5= upper-bound E 4 &F & = UL} CHS 0| 20|

F2 2l HHR2 E & HiE 2| lower S & upper 2 A =ICH,

SELECT schedule[:2][2:] FROM sal emp WHERE name = 'Bill’;
schedule
{{lunch}, {presentation}}
(1 row)
SELECT schedule[:][1:1] FROM sal emp WHERE name = 'Bill’;
schedule
{{meeting), {training}}
(1 row)
B HXF AL B XRA| = MAHESAO| null 9 B null S 2| HBHCL EH

0
Al
null 2 MAZHEIE BAE HolLt= &% 2|EHE CHOl B0 0217} LiX|= @ &). ol E
= 01, schedule O| X X}l [1:3][1:2] 2 B & ZXSt= schedule[3][3]2 NULL =
S EOICE RARSHA, AL =7t 2R E i E EZx= of|2{ 7} Ot L2t null & EH St

Hi € S2t0|A B4 2 HIoHA|, Bl € AtA| EE= FA 20| null 2/ BF null S

o EHotCh D 2Lt A B € BA & 2t 0| SOl Bl @ S2t0| A5 dEist= A 22 T E
A oA SE2t0[A EHA 2 null Bl B Rl=(0 AHH) HIE S S=otth 2 8=
SCO|2 EEHO = HIE A& LMot 49 null S 2|Eot= W 2HH

Foo=z SO{=C}

Hi 2 ghol T A2 array_dims &2 AMRSIO] ZME £ QICt
SELECT array_dims(schedule) FROM sal emp WHERE name = 'Carol’;
array_dims

[1:2][1:2]
(1 row)
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S
m]

array_dims 2 text 21E &/d5t=0|, 0| A2 AHEO|A = 7t5d& =0

o —
ZEOH0= 2HS otk A2 XS E v E Kt 2| Aot S StHotA E 22
| 74 AHSH

2| ®St= array_upper 2 array_lower & AHESH0] AMot =& QUL

SELECT array_upper(schedule, 1) FROM sal emp WHERE name = 'Carol’;

array_upper

(1 row)
array_length = X|J & Hi &€ Xt 22| ZO|E 2| H L.
SELECT array_length(schedule, 1) FROM sal emp WHERE name = 'Carol’;

array_length

(1 row)

i

cardinality £ 2 #}8l2] 0| Yelei 2o 5 4

SELECT cardinality(schedule) FROM sal emp WHERE name = 'Carol’;

cardinality

(1 row)
Modifying Arrays

Hi 2 242 T HA 2 2 update 7} St

UPDATE sal emp SET pay_by quarter '{25000,25000,27000,27000} "

WHERE name = 'Carol’;

IC = ARRAY 2! 128 A3}

UPDATE sal _emp SET pay by quarter = ARRAY[25000,25000,27000,27000]

WHERE name = 'Carol’;
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Hi € 2

EL

U A2|HEE update & 5= UL

UPDATE sal emp SET pay by quarter[4] = 15000
WHERE name = 'Bill’;

£ = Y20 ypdate 7HSSHCF.

UPDATE sal emp SET pay by quarter[1:2] = '{27000,27000}"
WHERE name = 'Carol’;

o
RCIOIE e T ALE = == UL

= O o
2~7 2 i€ 2 4452 ™ myarray[-2:7]0l & = QUL

=
=
ne
£
rlo
Q

Z (concatenation) 4L || B AHESHY Mgt == QUL

SELECT ARRAY[1,2] || ARRAY[3,4] as array;
array

SELECT ARRAY[5,6] || ARRAY[[1,2],[3,4]] as array;
array

{{5,6},{1,2},{3,4}}
(1 row)

™ Z (concatenation) S AXIE AL
OIN

20 = 5 UCL o[A2 2 742
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ChS o2t 20 1 A B Ee| Mg E= 87X HE EE|HEE BOM €5 87 E2it=
x

Hi E | A LEXQE & 2ok SHokA| " A= A T B EO|Ct.
SELECT array _dims(1 || '[@:1]={2,3}'::int[]);
array_dims

SELECT array_dims(ARRAY[1,2] || 3);
array_dims

>t
rHo
4>
N
ofn
ne
rot
N
-
10
=
ne
o
re
Y
a
o
=
(@)
Q
o
=
=
=
2
Ot
rir
ox
Ho
1IN
i}
rir
ro
o[
H
re
rx
Ral
|0

ChZ ol ef Z0[ At
OGIabRte| 2= A2 HETH 2= ZAO|Ct

r=
Pal
10
gu!
rin
ne
u
rg
[m
i
-
0x
Ot
rir
=
ne
_I'_I_
0o
=2
o
M
IR

SELECT array_dims(ARRAY[1,2] || ARRAY[3,4,5]);
array_dims

SELECT array_dims(ARRAY[[1,2],[3,4]1] || ARRAY[[5,6],[7,8],[9,0]1]);
array_dims

[1:5][1:2]
(1 row)
N+1 A2 HiEo| S5 E E7HA N A2 HfE 2 20l @2 42 Zif= fIQ A2 HE

Hi 2 Ab2f|2F 7 AFSEEL.
ChS Oflet 20l ZI NAHE MEHIE2 22X 2 2 N+1 At Hi B 2| 2| F X3 9
A2|HEO|CE

SELECT array_dims(ARRAY[1,2] || ARRAY[[3,4],[5,6]1);
array_dims

Copyright © SKAI worldwide Co., Ltd. 2025. All rights reserved.



[1:3][1:2]
(1 row)

8= array_prepend, array_append === array_cat = AF&5I0 gt+E Mg
o
c

15 2 /= 1 AH& B @2 X[ & SHXI 2 array_cat & CHAHR B 25 K| & SHEL.

>

0| M =2| = AHZ (concatenation) HAHAL= O| 2Tt gt X AL 2 ML AL,
Ol et+52 7|28 2 2 HZ(concatenation) AMAIE LT [ AFESHY| Q| =BT

J2{Lh AFEAH OB FASE g Mol HEHe R R8T + UL
22| AHE2 Otaj et Z L.

SELECT array_prepend(1, ARRAY[2,3]);
array_prepend

SELECT array_append(ARRAY[1,2], 3);
array_append

SELECT array_cat(ARRAY[1,2], ARRAY[3,4]);
array_cat

SELECT array_cat(ARRAY[[1,2],[3,4]], ARRAY[5,6]);
array_cat

{{1,2},{3,4},{5,6}}
(1 row)

SELECT array_cat(ARRAY[5,6], ARRAY[[1,2],[3,4]11);
array_cat

{{5,6},{1,2},{3,4}}
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{HESH 32, RI0|AM B0t HE ALK Ol 2fot &5 2 AtE5te AELH MZ EICE
JejL 8 AMXILM 7HK| B8R 258 ME2|5t7| 23 RHZEE B2 g4 F 5tLHE
ArESHH 22 d 2 Oldt= Ol 20| 2 =& UL
SELECT ARRAY[1, 2] || '{3, 4}' as array; -- the untyped Literal is taken as
an array

array

{1,2,3,4}

SELECT ARRAY[1, 2] || '7'; -- so is this one

ERROR: malformed array literal: "7"

SELECT ARRAY[1, 2] || NULL as array; -- so is an undecorated NULL
array
{1,2}
(1 row)
SELECT array_append(ARRAY[1, 2], NULL); -- this might have been meant
array_append
{1,2,NULL}
22| O Oof| A parser = HZ ALKXIL| otZ 0| H= HE S E 0 CHE ALK = =2
7o H+E 2Lt g5 7S 24| RIS A8 St AN HE 2 ALK OHE
P st 7 (0l 82 5 Hi€)0l2t2 7HE 5= A O|Ct
e HZ ALXL= array_append 7+ OtLl array_cat S 2 ZHF$HCE DA 222 MEH O
AL, A42 B Yol Ya|HE RHOR Ao £HE 4 ULt

2Lt array_append & A+ESt=Z0| HHE X ot SfAM Y == QUCE
Searching in Arrays

Higol 2t AMSH B 242 2| gh= HASHOF otLh i E 27| & €1 = ER0=
TSR Jhsotnt o & S8 L1t 2L

10000 OR
10000 OR

SELECT * FROM sal emp WHERE pay_by quarter[1]
pay by quarter[2]
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10000 OR
10000;

pay by quarter[3]
pay by quarter[4]

CHOIY B S U= el X| R X| 2, 8 E 27| & & = 8le 820 = ==20] &|X]|
U=Ch fe Hel= a2z tiNE 5= UL
SELECT * FROM sal emp WHERE 10000 = ANY (pay by quarter);

CC
o

, B € 2£0[ 10000 2t S Lot = H= LS 20| &= & UL

rot

SELECT * FROM sal emp WHERE 10000 = ALL (pay by quarter);
If =, generate_subscripts 28 AFEE 5= QUL

SELECT * FROM
(SELECT pay_by quarter,
generate_subscripts(pay by quarter, 1) AS s
FROM sal emp) AS foo
WHERE pay by quarter[s] = 10000;

215 ORI L EF | A AR et R - K[ =X| HALSHE && BLALE AHESHY
HIE S A == AL

array_position 2} array_positions &f+5 A5t Hi €2 4
HXh= HI GO A HRY 2L HALE Etetstd S X= Qo A= 2=
Bl BRsbsiCE

SELECT array_position(ARRAY[ 'sun', 'mon', 'tue','wed', 'thu', 'fri','sat"'], 'mon
)
array_positions

SELECT array_positions(ARRAY[1, 4, 3, 1, 3, 4, 2, 1], 1);
array_positions
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Array Input and Output Syntax

B2 2ol o) HAE EHL Y Wa|BIE EFRU0| T3 /0 BB A L BT TXE
LIEHLY= T 32 0] Mof ufet s A5l 3B o2 T EICE B0 Y 2t YFIo
TS U AT B2 A0 TEAFE 7Y
FRIHE 28 BE(OIXY, T AL 4 IC Wl 42INE E1Y0] e ypedelin
M70j oo ZHEICH EE H0|E EFY F0| MOIZE()S AL OH= EHY box 20l

MR

gIC

_

}.

Q5 TS AFRSITE ChAHE B0 ZH XFI(H, BB, 72 S5)S xhH| 2o
ST 200 YO, TEAE S Wl QRS S AE|E] AFO|0f M AL 3 Of
shct

HiQ £ 2EIS H|Of s EXIHO|ALL ETS, LA} 20 HE, S T
Zuo| mHE|0f U7ILE EHO| NULL Tt QX & H0| Ha|ME 7t Y50 20SHS

AL L,

Az e Zhof YHSE MBS E U AL Al HLEA|Z O] AH[O|ZEICE 21}
0|} EtRlo| A 2@ 7 H O LIEFLIX| QH=Chn ZHE8Hs 40| QHHSHR| Tt

S A E O 0|Ef Bt 0| A9 QIRES o ZX| i SYOf XS OF SHCk.

J|=Eo® HiEo| XHI0| A SF3HA| QB A ZtS 1 B A EIC) CH2 8|31 AFR SO
Hi S LIEF 249 Y MR 9l i E REXS XA Mo YA Mo X HY &

UL,
0|23t O| 20| ML ZH Hi Y X} QIO BHSHA D AFSHA

SELECT f1[1][-2][3] AS el1, f1[1][-1][5] AS e2
FROM (SELECT '[1:1][-2:-1][3:5]={{{1,2,3},{4,5,6}}}"'::int[] AS f1) AS ss;

—

€ =3 RE2 M= CHE StetAI7t otLE o] Qs 202 Zatof A H XHRI0]
S
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C

2| HEOf T

al

ot 2|H & A2 4f “NULL"2)

off 2 M3 A NULL O] NULL 2

,array_nulls 74 It2t0|H =

B~
ot

C}. &=

ojnu

ojnu
R\
4

<r

ol

QL0 A= CHZ, HY

ojo
<

(=)

—

jol

Yol = A, 2

| E(E = O|o|E Ef

=2, &

il

=
) S

gl
Ujnu
Ul

(=)

%0l ZO{0F

TE2 A8 GEaAE

o]
=

U2HE g0 222 O|AH 0| = ZX}

—

-
o

—

HlO|E BXIE B5517| 9Jo) Qg RsE

i

tH

At

2 Al O] 27 0] E

{In
8r

B

=

|5t

J

ojnu

Ho

u-

o]
il
Kto

Kir
|

A/
oH
1of
il
Klo

KIr
o

At o A

=
—

= ACL ol 2

ABLE 2hza A2HE LY

FA|E L,

<

ol
T

Mo
i[K

Range Types

H[O|Ef EfO|Ct.

oiot=

I

ol

mujru

Ujnu

o
—

O] Z2 HIO|E Et Y2 tsrange(“timestamp range”2| TH=01)0| 11 timestamp

MEEFO|LY,

QIX| 7t & 2| (well-

O QIX|, OfL|H O] %

)

Of gt <l OILH X

AL
(L

defined) | ==
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= — [
BAEY = 7| IZ0 He| EfU0| RESICEL AAHEE S =
Ar&ot= A2 71 2o oM 7 &l T 2L 7h ' 9l 7|1 +1el 578 |
% et
AN

int4range - Range of integer

int8range - Range of bigint
numrange - Range of numeric

tsrange - Range of timestamp without time zone
tstzrange - Range of timestamp with time zone

daterange - Range of date

EESH AHA| Q| EFY 2 Folg o= UCH AbM| Tt L& 2 User-defined Type
Examples
CREATE TABLE reservation (room int, during tsrange);
INSERT INTO reservation VALUES
(1108, '[2010-01-01 14:30, 2010-01-01 15:30)');

-- Containment
SELECT int4range(10, 20) @> 3;

-- Overlaps
SELECT numrange(11.1, 22.2) && numrange(20.0, 30.0);

-- Extract the upper bound
SELECT upper(int8range(15, 25));

-- Compute the intersection
SELECT int4range(10, 20) * int4range(15, 25);

-- Is the range empty?
SELECT isempty(numrange(1, 5));
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Inclusive and Exclusive Bounds
HIO] UK %2 2E HR[=2 712 BA, ototA 2t &5HA E 4 =L
O gt AFO|o| E= H2 HeO =et=ICH A 22 ZA & AHKl= Heo 2 EICh=

A& ol0stH, BA Al B4 Hol glol 22 &K 8= 2lo[ettt.

to

10
1o
| >
m
09
1=
2
>
Ot
o
X
Hl
Qt

oot
>
)
=

D

I"':

=
(@]

pasl
c

o

g

D

I"‘:

=
(@)

rir
0x
-0
N
10
Ot
rot
il
panl
0z
rot
)
i
N
N
il
|>
[m
rot
il

HR|o| StotA = dafe 4= U0, &4otA D2t 2 & HS0| "o ZetE = AS
O[0|otCt Hl==otA|, Hel 2| ot A 7t A EFEl 3% otetA Ol &2l 2= FE0[ Ee(of
ZOtEICE SFobA S ot B 5 e[ W2 HE EfYC| B = 0] Helof Zetkl=
Ao 2 7hFEIC

O| A2 otetA 7t “&2| Fob EE= AohA 7L g o ol A2 2 7t33t= At & YSIL}
JgjLh olg{et Fot gf2 Helo Al HE ErRIol £10| ZOj ofLHH, Helo| 2R &
GiCt= Holl w2lstet. (et 7ot A Zg 22 J7t QUL o 74X & 2f-dote{ 2 5t H
Ao 2 A M e 2 HelEc)

Lol YR AZ|HE B2 “Fo HA| S &30 AKX T He| ErY WAL S0 2ok o
O| A2 E CHE #4OICL O E S0, Et Y 2 = HLR{0| M [today,] = [today,) 2t STt AS
o|0|gtCt, A 2{Lt [today,infinity] = [today,infinity) 2t 2|0| 7t CHE M = QUCH Xt E

timestamp @/ infinity 7} K| 2| =l C}.

-

ok

t= lower_inf & upper_inf = 22} H2|2| Fot 5ot & &otA & H A E ST}
Range Input/Output
2 0fl CH

(lower-bound, upper-bound)
(lower-bound, upper-bound]

ol 24

(=}
[ H =

rot
rlo

Ct5 I & & StLHS [CHatof Shf.

d40
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[ lower-bound, upper-bound)
[lower-bound, upper-bound]

L2ED EEUE2E WA 2o U2 otohA 3L JotA7E el E= 222X S

IT o [
12 empty O|H, O| A2 H[O] A= He|S LIEHHTH(OFFE FHO|

lower-bound &= A EER0 CHot R 2 R ZXHHO|AHLL SotA 7 gl S 3% HIYE
2= QUC} H[Z=5} A, upper-bound £ A EEF 0

s 4% Hl®l= + bt

2 3 U2 (EUZE) = AHE AFESHY Q18 4 RULE B/ 0 222, &2, EH,
SMEE & ALAITF EHE F2,012(3 2R HY 72O AR 2 HR A5
=k ooz o|AH2 0|0t

ZhtZ8 L= dedfi S AEE B 2ol 22T GS2AIS H0i| FO{of Hrt
(eoh 2MZH2 AEE At Ue EMZE 82 sQLElHE ZAE L] X 2MZHO
Choh &l 0 H| 5k 228 242 ZHFEH)

= P22 22X Ml = UAe Z= HO|H 2XHE 2257 2ls 2182
Ojstn HEefAl O A 0| HE AFEE 4= AULH Eoh B0 A= 2A B FA 42
Y 4R, 0tF A= o A H S5t A& 2|0[5HA &[22 5 Yt

e Wl NSO SISERIB 2TS EE RS AL0|2] B L S22 Ei 431
2ol YRR ZIREIC (W2 ME EFQI0) W2t $RE £ 5 U1 SREK| ¢S & UCh)
Examples:

-- includes 3, does not include 7, and does include all points in between
SELECT '[3,7)'::int4range;

-- does not include either 3 or 7, but includes all points in between
SELECT '(3,7)'::int4range;

-- includes only the single point 4
SELECT '[4,4]'::intdrange;
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-- 1includes no points (and will be normalized to 'empty')
SELECT '[4,4)'::int4range;

Constructing Ranges

N
no
rot
o
Ol
10

=
0z
Ral

9."

(Y
m
=

ZF HR| B2 & Ut S | oL ot=5 2t =0 WXL g8 AFESH=
A2 BA UL FIAES S LRI QoD Z ¥R 2|HE 42 245t ALELCHE
O ®2|StCt

ARt &= 2E=3 702 QI8 =83 3 71 Q1= A2 M| HEY Qa0 A X|7H =
UYAO| BAHE HRE M HSI=1tH, 2 7| Q1= LA 2 BEFE YAIO HRE
Motk A 2, oA M. bl 'R Q== 2XLE“0”% 0% D" Ee S
StL}Of OF BHL,

Examples:

-- The full form is: Lower bound, upper bound, and text argument indicating
-- inclusivity/exclusivity of bounds.
SELECT numrange(1.0, 14.0, '(]');

-- If the third argument is omitted, '[)' is assumed.
SELECT numrange(1.0, 14.0);

-- Although '(]' is specified here, on display the value will be converted to
-- canonical form, since 1int8range 1is a discrete range type (see below).
SELECT int8range(1, 14, '(]');

-- Using NULL for either bound causes the range to be unbounded on that side.
SELECT numrange(NULL, 2.2);

Discrete Range Types

=L HR = A2|HE EtR 0| integer EE= date 20| & 2| &l (well-defined) “EHA| &~
EtRO|Ct. of2{5t EFRIOIA, 2 7He| H2|HE ALO|0]| 72 20| giS 2% ¢/ Tsictn Tt
T UCL A HeA= U xHe=E, O|7‘|% S (EE AL HER) 2 M F=O T gk
ALO[Of| M CHE HE|HE ZtE 21A5H= A 0| 7hsStLt.

0| £ &, timestamp S H O |2 |9|' Df K7L K| 2 numeric EFYIS HOH B Q=
HZLO0|C} (timestamp = Z X0 MTHO| AN M O|2X 2 EHE = XNE|E £
UX| Tk EEA ] A 7[7F 2 AL O E M= &2 = 7hFSHE A0] R*Lt)
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=A% He| EFO CHO A Z2tStH= = CHE SR 2 2 Ae|HE 2fof ofsh “Ct3” =
“O|” 2tof| CHot =t 2hoto| Ql= AO|CH =07l Jefe| A Cf Al CHZ == o™
W2|HE gt MEit e 2 M 22| BAE Z=&tdtes o1l M| e[5t= B AtO|2
Het0| 7ts5thh= HE 10 A 0{OF otrt

OE =8 8+ H? EtQ (48] X (3,9)= st of &2 LIEHACE DL =X[ 4
HR Y Z20l= 1 K| YLt

=% He B2 He|HE EFY O Cfsh &st= BHA 27| 2 Q1A=
‘d1t2l(canonicalization) & +& 7} M OF oFL},

81t 2}(canonicalization) 2= 59| L2t 2ok E= Ko 2 & BYS A=
HR EtUCE 442 &SSOt Hatet M 0| ULt 8112} (canonicalization) B =7}
KNS X R W A Y S0t o 2 LHEHWEEtE YAO| ME CHE Hel=

HIS7t= Me| &l Ch,

7|2 NS H 2| EtY int4range, int8range 3 daterange = 25 o}oHA £ Z& st
ASHAE M elstes, T D2 ™ (canonical) YA S AFESHCE T 2{L, AFE X7 H o3t
M| EfY2 CHE H7|E S AL S == QUL

Defining New Range Types

ALE Rz AR ROl Q| Bt S Fo|e o= ULt O A St= 7t 28 0| /= 7|2 HS
Hel EtRC 2 NS EX| e MEERC He[E ALESHY| 2I3l A O|Ct A EEFY float8 2|
M E el Bt = 2|5t 0f O] Lt.

CREATE TYPE floatrange AS RANGE (
subtype = floats,
subtype diff = float8mi

)
SELECT '[1.234, 5.678]'::floatrange;

float8 = 2|0|7} L= “EHA" 7t otL| 2 2 22|+= O] O M| 0| A| "1+t (canonicalization)

25 ZOI5HA| Bt
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E

MEEFO| A& 20| Ot EH=% 4fE 2= &% CREATE TYPE B &2 canonical 2+E
= x

AAO| MR CHE 2 7o S7t U0 e =
S A

o
HHZ2 H+< (canonica) 2 £ MEASE

o H
Qof, MEEIRO| MF Zrs¢et 27|20t |ot= BHA 27|17t 2 820
1t 2H(canonicalization) = A ¢tS & M| == ACt
O £ =, timestamp £ HO{ T H | EtR2 THA A7|7H AR Ao = Fo|g 4= UL,
O]t °Y 1#2t(canonicalization) &= A|Zte| Hi =7} Ot Z 2 HF2 20| Ed = UALL

ol of 27 2 lE 4 QUL

7 EfY S ZolotEH, =0T & elof O £L0] £5t=X& 2¥ot= 82
[¢]

? = o
3517 ®I5H M2 CHE M E EFY B-tree HAAL S| A EE= AFEE 20|

R e
SkEEE

EEOh, GiST EE= SP-GiST 2/ H A0 M AFESHY| 9ot 8ol EtY2 MEERRY KO EE=

subtype_diff, & =& 73 2[5} Of BtCt. (21 H A= subtype_diff §10| = %5 & X[ 2 X}O]

STt ST BREIH B 80| MTO| WOITICk) A EENY X0] 4= A HEH 0| 2
22 7S #5H floats 202 FH T X0| S 2| HSHCHO: X 7] v).

H
22| Of| M| of| M Lt floats b 7| G14FXLO| HEEO| &

27K E2olH S
MEHEl ALK 222 S 22 0|0 & Aot F 2 =AM 0| 2|3 OF oL,

=, 0|12 Z2it= 8 =0 mhap A

rE

W Ql=7F &+ A Q2L 2 ol = & &2l

CREATE FUNCTION time subtype diff(x time, y time) RETURNS float8 AS
"SELECT EXTRACT(EPOCH FROM (x - y))" LANGUAGE sql STRICT IMMUTABLE;
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CREATE TYPE timerange AS RANGE (
subtype = time,
subtype diff = time_subtype diff
)
SELECT '[11:10, 23:00]'::timerange;
HL| EFY D0 CHSE XEM|BE LH- 82 User-defined Type = & = HfZHC},

Indexing

GiST % SP-GiST Q1HIA = H| EIQO| HO|= ZHZ MM 4= QL GiST 21 H
M 5H= 0f ot

NW

CREATE INDEX reservation_idx ON reservation USING GIST (during);

GiST =+ SP-GiST QI Bl A = O| 2ot H | ALK =, &&, <@, @>, <<, >>, -|-, &< H &>2}
A E 2| E 7St = UL

Lo B-tree L SHA| QH A= P EHRUQI HIO| 2 ZH S ddY =+ AUCL 0|2 A A
EtRol B 72X 22 RUSHH &8¢ el A2 ZS0ICholE < A > HUAE
ALE35E | ZHofl THE Y2 k| = B-tree B A7 AKX, =M 7t M H O 22k
HMAMME B2 FEHX| 5L} YR EFR 2| B-tree S SHA| K| &2 2 X HAS
dgot| Bhte T2 HE| LHREH 2= FE Aol = o1 &dt7| flet AO[Lf

Constraints on Ranges

UNIQUE & A 2t2} 210l Tl K eiA2|2 RIof ZZ10|XI 2 89| EfQlo = YBtH o2
TSR] QT ChAL T2 M@l Mof £210| & O HTCh Ml Hof £ L
EFQIOIA “H| QIR 22 KIS E740) ALYS B BBHL

Examples:

CREATE TABLE reservation (

during tsrange,

EXCLUDE USING GIST (during WITH &&)
)
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oS Mot A2 LH B = 20| HIO| =0 A0 ZX5HA| ZotA Shet.

INSERT INTO reservation VALUES
('[2010-01-01 11:30, 2010-01-01 15:00)');
INSERT 0 1

INSERT INTO reservation VALUES

('[2010-01-01 14:45, 2010-01-01 15:45)"');
ERROR: conflicting key value violates exclusion constraint "reservation duri
ng_excl"
DETAIL: Key (during)=(["2010-01-01 14:45:00","2010-01-01 15:45:00")) conflic
ts
with existing key (during)=(["2010-01-01 11:30:00","2010-01-01 15:00:00")).

btree_gist S AFE0I0 LR AZE} HO[H EFUOIM M Mot =HS Zofd =+
A=, 18 g2 2tite RAd2 =z Hel Melet 20| 7SStk

Ol & S0, btree_gist 7t 2X[&l = CHZ M ef =2 2|9l & =7t S Lot B0 T
LHEL = HPE HEe

CREATE EXTENSION btree gist;
CREATE TABLE room_reservation (
room text,
during tsrange,
EXCLUDE USING GIST (room WITH =, during WITH &%)

);

INSERT INTO room_reservation VALUES
('"123A', '[2010-01-01 14:00, 2010-01-01 15:00)');
INSERT 0 1

INSERT INTO room_reservation VALUES

('123A', '[2010-01-01 14:30, 2010-01-01 15:30)');
ERROR: conflicting key value violates exclusion constraint "room reservation
_room_during excl"
DETAIL: Key (room, during)=(123A, ["2010-01-01 14:30:00","2010-01-01 15:30:0
0")) conflicts
with existing key (room, during)=(123A, ["2010-01-01 14:00:00","2010-01-01 15:
00:00")).

INSERT INTO room_reservation VALUES

('123B', '[2010-01-01 14:30, 2010-01-01 15:30)');
INSERT © 1
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User-defined Type

CREATE TYPE & ALESH0] Mf22 Et Y S 712 == UCh CREATE TYPE 2 Of2fi 2|
T=1 20| Composite Type, Enum Type, Range Type, Base Type, Shell Type 2| LA 7HX|

40| rt.

Syntex :

CREATE TYPE name AS
( [ attribute_name data_type [ COLLATE collation ] [, ... ] 1)

CREATE TYPE name AS ENUM
([ 'label' [, ... 11)

CREATE TYPE name AS RANGE (
SUBTYPE = subtype
[ , SUBTYPE_OPCLASS = subtype operator_class ]
[ , COLLATION = collation ]
[ , CANONICAL = canonical function ]
[ , SUBTYPE_DIFF = subtype diff function ]

)

CREATE TYPE name (
INPUT = input_function,
OUTPUT = output_function
[ , RECEIVE = receive function ]
, SEND = send function ]
TYPMOD_IN = type modifier_ input_ function ]
TYPMOD_OUT = type modifier_ output function ]
ANALYZE = analyze function ]
INTERNALLENGTH = { internallength | VARIABLE } ]
PASSEDBYVALUE ]
ALIGNMENT = alignment ]
STORAGE = storage ]
LIKE = like type ]
CATEGORY = category ]
PREFERRED = preferred ]
DEFAULT = default ]
ELEMENT = element ]
DELIMITER = delimiter ]
COLLATABLE = collatable ]

mrmrrerrerrrereerrearrerrerrerere e

L T S O O O o T o o L S %)

)

CREATE TYPE name
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Examples :
Composite Type & 2-dot1 0| & g F 2|0 A+E3H= Of M O|Ct.
CREATE TYPE compfoo AS (f1 int, f2 text);

CREATE FUNCTION getfoo() RETURNS SETOF compfoo AS $$
SELECT fooid, fooname FROM foo
$$ LANGUAGE SQL;

Enum Type = =1 H|O| = F 2|0 AH&3St= O K| O| Ct.
CREATE TYPE bug status AS ENUM ('new', 'open', 'closed');

CREATE TABLE bug (
id serial,
description text,
status bug status

)s

Range Type = TH=+= O X|O|Cf.

CREATE TYPE float8 range AS RANGE (subtype = float8, subtype diff = float8mi);
Base Type = 2t= CHS HIO|= 2|0 €4S Ar&dt= O K| O[Tt

CREATE TYPE box;

CREATE FUNCTION my box_in_ function(cstring) RETURNS box AS ... ;
CREATE FUNCTION my box out_ function(box) RETURNS cstring AS ... ;

CREATE TYPE box (
INTERNALLENGTH = 16,
INPUT = my box_in_function,
OUTPUT = my box_out_ function
)

CREATE TABLE myboxes (
id integer,
description box

)s
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functions

Comparison functions
e num_nonnulls(VARIADIC “any”)

Null ZfO| OfLl QIX}E 0| 22 2|ESIC},

—

SELECT num_nonnulls(1, NULL, 2);

Result:
num_nonnulls

. num_nulls(VARIADIC “any”)
Null Zf= 7tX|= Q1A= 2| =8 2| EHotrt,

— —

SELECT num_nulls(1, NULL, 2);

Result:
num_nonnulls

=0f SHAE oot S M-S0k, dp 2t FA[E[Of Rl= 2IXH= double precision =
SSotCE
e abs(x)
abs() &= QAR EOighS Bhetoiy

SELECT abs(-17.4);

Result:
abs
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e cbrt(dp)
cbrt() g AR MM &2 245 Hhetetot.

—_

SELECT cbrt(27.90);

Result:
cbrt

o ceil(dp or numeric) EE= ceiling(dp or numeric)
ceil) &= LAECH AL €2 7HE 712 Foi S Bttt

SELECT ceil(-42.8);

Result:
ceil

-42
(1 row)

e degrees(dp)
degrees() &< radian 4f= degree A2 Z HEIGH0] HESHolCL,

SELECT degrees(0.5);

Result:
degrees

28.6478897565412
(1 row)

e div(y numeric, x numeric)
div() &= y/x 42 = X|+=& dtghotrt,
SELECT div(9,4);
Result:

div
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e exp(dp or numeric)
exp() B RIS B 2hS graisict

— -

SELECT exp(1.9);

Result:

2.7182818284590452
(1 row)

e floor(dp or numeric)
floor() 4= QIRHECE B7{LL 22 7H IR 4t
SELECT floor(-42.8);

Result:
floor

-43
(1 row)

e In(dp or numeric)
In() B QIRFC| XU 2 T 42 Hhststrt,

SELECT 1n(2.90);

Result:

0.693147180559945
(1 row)

e log(dp or numeric)
log() &£ 20| 10 ¢ =gt 2 distsict,

SELECT log(100.9);

Result:

2.0000000000000000
(1 row)
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e log(b numeric, x numeric)

O] gt QIXtb & WO ZE 8= L=t 2 Batsirt,

o

SELECT log(2.0, 64.90);

Result:

6.0000000000000000
(1 row)

e mod(y, x)
mod() &= y/x 2| LIHX| £t& Hhatotet,

SELECT mod(9,4);

Result:
mod
1
(1 row)
« pi0)
pi() e [18 &S gtetstit

SELECT pi();

Result:

3.14159265358979
(1 row)

e power(adp, b dp) EE= power(a numeric, b numeric)

power() &= 2lAta & 21Xtb BHF M& ¢ 44S dhetotrt,
SELECT power(9.0, 3.9);

Result:

729.00000000000000
(1 row)
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e radians(dp)
radians() & 5 degree 4= radian 22 E H2ISI0] HE2ISHC]

SELECT radians(45.0);

Result:
radians

0.785398163397448
(1 row)

e round(dp or numeric)
round() &= AL 7HY 7h2 F4-= BhE o 4L S ghehetrt

SELECT round(42.4);

Result:
round

42
(1 row)

e round(v numeric, s int)

O B4 QIxby O QIRf s MY ASKIE| 2 B S 2L BHBIBCE

SELECT round(42.4382, 2);

Result:
round

e  scale(numeric)

scale() &= QAKX A=XtEl=F Eretotot,
SELECT scale(8.41);

Result:
scale
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. sign(dp or numeric)
sign() &= QX 35 (-1, 0,1)E BhatstCt,

SELECT sign(-8.4);

Result:

sign
-1

(1 row)

e sqrt(dp or numeric)
sqrt() g AR MEZ S Hhatottt.

—_

SELECT sqrt(2.9);

Result:

1.414213562373095
(1 row)

e  trunc(dp or numeric)

trunc() g AXAUM 2-HE HE LU

mjo
rt
riot
rot
il

SELECT trunc(42.8);

Result:
trunc

42
(1 row)

e  trunc(v numeric, s int)
O] gh=r= ARty 20N ARl s 25X} El =2 A}

M
N
mjo
r

SELECT trunc(42.4382, 2);

Result:
trunc
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o  width_bucket(operand dp, b1 dp, b2 dp, count int) EE= width_bucket(operand
numeric, bl numeric, b2 numeric, count int)

width_bucket() &= B2 b1 0| A b2 O 2ZX U= 5L Zo| HZIZ 7% Bty
T O A I HAXI 7 SE 2 K7l Hs £ HistsICH HQ|E HOojLH= Q20| TS =

0 EE= count+1 = EH=HSICH

sql
SELECT width_bucket(5.35, 0.024, 10.06, 5);

Result:
width_bucket

e  width_bucket(operand anyelement, thresholds anyarray)
H 212|515t LIEot B EO| O X| M Hm H ALK 7t S E H 2l HS B ghetsirt,
KR Shoterh 22 = 0f| CHsH 0 S YHetotCt thresholds B €2 7+ 22
WS U EA] HEE|OfotCY,

SELECT width_bucket(now(), array['yesterday', 'today', 'tomorrow']::tim
estamptz[]);

Result:
width_bucket

String functions
e  ascii(string)
ascii() &= QIXto| A EX}o| Ascll R E S ettt yTF8 o] AL 2Xt2

SQUIAC ACHOIES HisksiCh
CHE HE[BIO|E Q1A 0| AL QIXHE ASCI 201 OF BHC

sql
SELECT ascii('x");
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Result:
ascii

e  btrim(string text [, characters text])
btrim() &< string 2| A|Zt 0t E0{| A characters(7| 28 2 2 S )0 EAL= T

T3 7t U EAEE MATH 4t Eretettt

SELECT btrim('xyxtrimyyx', 'xyz');

Result:
btrim
trim
(1 row)
e  chr(int)
chr() 4= Y AE S 71X X5 hetsict uTF8 o 4L QlAte SL R E
IEZEOQOIEZ NZ|=ICt
CtE HE[HIO|E QAL O] AL CIXt= ASCII 2XAHE X| S| Of SHC} Bl A E | O]
FY20|2{st HIO|EE MEe 4= 87| I 20f NULL(0) EXt= & & X| 2L,

e  concat(str “any” [, str “any” [, ...] ])
concat() B4 DE QXIS MAE HHS HABH Y

FA|E L,

o

HtsSCEH NULL Q1A=

—_

SELECT concat('abcde', 2, NULL, 22);

Result:
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b

SLO
Hal2
=N —Ne)
71—

“sql
SELECT

Result

X7465

abcde222
(1 row)

concat_ws(sep text, str “any” [, str “any” [, ...] ])
concat ws() &= X BHW CIXIE Moot 2HE QIKE #2722 Ot 42

HtetotCt M QUKL 7 L EXHE AR E Ch NULL Q1K= FA| E L.
SELECT concat ws(',', 'abcde', 2, NULL, 22);

Result:
concat_ws

abcde, 2,22
(1 row)

convert(string bytea, src_encoding name, dest_encoding name)
convert() &= ZAFE 2 dest_encoding S £ HEI5H0] Hr=tohCt, {2 Q1A T

src_encoding Of| 2[5 XA|"§ ElCt. A E 2 0] 212 0| A 725K OF oHEt.

rlo

CREATE CONVERSION 2 2 7go|gt 4= QUCH EESH AH Ho| =l M=o e, 1
20 A =telgh = QUL
convert('text _in utf8', 'UTF8', 'LATIN1');
convert
78745f696e5f75746638

(1 row)

convert_from(string bytea, src_encoding name)
convert_from() &£ ZAE S HO|EH|0[A QAT 2 = SISO BhghotCt,
g Qage src_encoding of 2|sH ngE“}I, =XtE 2 0| QIAYOA F=3l O}

ohCt.

SELECT convert from('text in utf8', 'UTF8');

Copyright © SKAI worldwide Co., Ltd. 2025. All rights reserved.


https://www.postgresql.org/docs/9.6/static/functions-string.html#CONVERSION-NAMES

Result:
convert_from

text_in _utf8 (®X| O|O|HHO|A QIFECo=Z H
(1 row)

H%

= =AHE)

e convert_to(string text, dest encoding name)

convert_to() &= =ALE 2 dest_encoding L 2 HEHSH0] Hr=boIC
SELECT convert _to('some text', 'UTF8');

Result:
convert_to

x73616d652074657874
(1 row)

e decode(string text, format text)

decode() &£ string 2 HIAE HH 0| A| HIO|LH2| 4|O|HE C|2 Yot

HESHSECE format Of CHSH &M 2 encode 1F & € S}CL
SELECT decode('MTIZAAE=', 'base64');

Result:
decode

X3132330001
(1 row)

e encode(data bytea, format text)

encode() &= HIO|H 2| H|O|HE HAE HAQ = Q1A Tt 7h3 Htetotrt,
K| ¥ == dA 2 base64, hex, escape O|Ct escape & 0 HFO|E 2 high-bit-set

H
HO|ES 8 T4 Al B2 (\nnn) A 0| A+ = HESHTL
SELECT encode(E'123\\000\\001', 'base64');

Result:
encode

MTIzAAE=
(1 row)
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format(formatstr text [, formatarg “any” [, ...] ])
format() B A ZAE 0| L2} QXS YA elot i S Bhetottt, O] gt

C == sprintf 2 FAFSHL|CH
SELECT format('Hello %s, %1$s', 'World');

Result:
format

Hello World, World

(1 row)
initcap(string)
initcap() &= Zf £H0{ Q| 2,

HBkS}S] BESRSICE CHOj =
SELECT initcap('hi THOMAS');

Result:
initcap

Hi Thomas
(1 row)

length(strhlg)
length &=+ string 2| 2At=E Bt2tsiC)

SELECT length('jose"');

Result:
length

length(string bytea, encoding name)
0| gt== X|d &l encoding 2| string =& BI2SHLE string 2 O Q13 EH 0| A

T+ 2ol OF SHLF.

SELECT length('jose', 'UTF8');
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e Ipad(string text, length int [, fill text])
lpad &= AL fill(7| 2H 2 )2 20| 71510 ZO| 1ength O

string S M & gt BHBHSICE string O 0|0| length HCH 2P ZH2ICH
SELECT lpad('hi', 5, 'xy');

Result:
1pad

e ltrim(string text [, characters text])

Itrim &£ string 2| M| M2 22 H EXtLE characters Bt et =l 71 71

RASCHT | 23ke B4

-—

AHE

Mo
mjo

— HA T
SELECT ltrim('zzzytest', 'xyz');

Result:
1trim

e  md5(string)
md5 2 == string 2| MD5 S§A| S A[LH5H Z21HE 16 T2 HHehotCt

SELECT md5( "abc');

Result:

900150983cd24fb0d696317d28e17172
(1 row)
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e  parse_ ident(qualified identifier text [, strictmode boolean DEFAULT true])
parse_ident &t qualified_identifier & A EXASO| HIE 2 2510, 7i &
MEXte| 28 B35 Mt k= gretotLt.
7|20 R OFX| 3 AR C}S 0| £7t 2XHe @ B2 ZFECE

SR O4 7 H==Tt false B O] 243 =7+ E A= FA|EICE O

SRR Ef’é>'5P=E1I & 3Hif

SELECT parse_ident('"SomeSchema".someTable');

Result:
parse_ident

{SomeSchema, sometable}
(1 row)

e pg_client_encoding()
pg_client_encoding &= 21X 22I0[HEQ| 212 T H

mjo
e
e
rot
n

SELECT pg_client _encoding();

Result:
pg_client_encoding

SQL_ASCII
(1 row)

e quote_ident(string text)
quote_ident &£ HO|E ZALE 0 A EA= A0 | 2l HESHA & &l
XY BT
=

Lo Z20|
L

=5 TH FIHEICHES, ERFE Ol A X2} O EAE7t
ZSE| AL &AL 2etE B9). WEE TE#s HE5HA 2 7N 0|Ct

SELECT quote_ident('Foo bar');

Result:
quote_ident
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e quote_literal(string text)
quote_literal &= H2|E ZALE0M ZXAtE 2|HEZ AFESH| 2lo] HESHA

Q2= EXE S Btetott LY EHEl &2 Mg EF A Al= HESH 2 ZHAO|Ct,
quote_literal 2 null & HA| null & BtetotCh QIXI7FNULL € = A= 8%

=
quote_nullable O| & X gStLY,
SELECT quote_literal(E'O\'Reilly');

Result:
quote_literal

‘0" 'Reilly"
(1 row)

. quote_hteral(value anyelement)
o| e # e FS HAEZ X BalstCFE 2| HE 2 Q125 S Bt=tsirt,

&HEl 5He nhe mot WA )AL M| 2 Jf4o|ct

J>l rir
r|o |I

SELECT quote_literal(42.5);

Result:
quote_literal

'42.5"
(1 row)

e quote_nullable(string text)

quote_nullable B == | 22| ZXIEO|M 22X 2|HEHE AL S| 2/l
HMAESIA OIRE BXISS HISSICE e = OIXF7} NULL Q1 Z< NULL S 2| EsiC},
L El 2F2 3 E et S efAl= B ESHA 2 7§ 0| T,

SELECT quote_nullable(NULL);

Result:
quote_nullable

Copyright © SKAI worldwide Co., Ltd. 2025. All rights reserved.



NULL
(1 row)

e quote_nullable(value anyelement)
O| St olads| 7S HIAE 2 ZbN| Bi3ts OIS 2|E 2 2 o
L= QX7ENULL Q1 B9 NULL & 2| Hottt, LIEE A2 s aet MEiA=
== 2 7)ol ct.

SELECT quote_nullable(42.5);

Result:
quote_nullable

'42.5"
(1 row)

e regexp_matches(string text, pattern text [, flags text])
regexp_matches 2= ZALZ 0l Ci3H PoSIX E 4l 0t LX|SH= Zot= A =

SELECT regexp_matches('foobarbequebaz', '(bar)(beque)');

Result:
regexp_matches

{bar,beque}
(1 row)

e regexp_replace(string text, pattern text, replacement text [, ﬂags text])
regexp_replace 2= POSIX A1} YX|St= &2 EALE S CX|SHY BHetotot,

SELECT regexp_replace('Thomas', '.[mN]a.', 'M");

Result:
regexp_replace
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e regexp_split_to_array(string text, pattern text [, flags text])
regexp_split_to_array & == POSIX A& 712 7|2 2 AtE510] 2AtE 2

TS5 HretotLt,
SELECT regexp_split to array('hello world', E'\\s+');

Result:
regexp_split to_array

{hello,world}
(1 row)

e regexp_split_to_table(string text, pattern text [, flags text])
regexp_split_to_table &= POSIX d 1142 TFEALE AFESI0] 2AE 2

TS5 HretotLt,
SELECT regexp_split to table('hello world', E'\\s+');

Result:
regexp_split to_array

e  repeat(string text, number int)

repeat = A got S 0HE ZXAHE HR5H0]

r
i
o
n

SELECT repeat('Pg', 4);

Result:
repeat

PgPgPgPg
(1 row)

e replace(string text, from text, to text)

HHO] ghghotLy,
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SELECT replace('abcdefabcdef', 'cd', 'XX");

Result:
replace

abXXefabXXef
(1 row)

e reverse(str)

o

reverse 2= Ao AL S dtalolry,

SELECT reverse('abcde');

Result:
reverse

e right(strtext, n int)
right &= EAHE 2| OHX| 8 22X} n 7H S BHEOtCE n O] S50|H A |n|2XAHE

M elet B= ZAtS Ehehotrt,
SELECT right('abcde’, 2);

Result:
right

de
(1 row)

. rpad(string text, length int [, fill text])
rpad & ==& string ¥ Ol 20| length 7t X| fill(?|
i 2 Bt=HSLLE string O O|0| length 2. Ct 2™ EFE_IEf_

>I I'HI
r|o
Okl
1=
Mo
Ral
mn
mjo
panl
M
i*]
R
Mo

SELECT rpad('hi', 5, 'xy');

Result:
rpad
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e rtrim(string text [, characters text])
rtrim &=+ string 2| 2525 H characters O Y= SXAFEH Z o= 7HE 71

=X ES MASE (7| 242 SH).
SELECT rtrim('testxxzx', 'xyz');

Result:
rtrim

e  split_part(string text, delimiter text, field int)
split_part & =& delimiter £ EAIE S 225t 1, Y E field HM EALE S

drekehCl(1 2E 7H2 E).

SELECT split part('abc~@~def~@~ghi', '~@~', 2);

Result:
split _part
def
(1 row)

e  strpos(string, substring)

strpos & =& X|’3 El substring 2| || X|Z Bttt Ch(position(string 2| substring) 1t

ZOLL QIRLO| &= A7} HiLH Q.
SELECT strpos('high', 'ig');

Result:
strpos

e substr(string, from [, count])

substr 2= from "M O A count TH2 2| substring 2 FE5H0

rt
rior
rot
0

SELECT substr('alphabet', 3, 2);
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e  to_ascii(string text [, encoding text])
to_ascii &&= CHE QAT O 22 H string & ASCII 2 H2H5I0 BSHSHTHLATINT,
LATINZ, LATIN9 % WIN1250 QI 0| B3} Tt X| 2).

SELECT to_ascii('Karel');

Result:
to_ascii

e  to_hex(number int or bigint)
to_hex &= TAHS 16 T HEPIQ 2 H2tohof Hhatolhnt,

SELECT to_hex(2147483647);

Result:
to_hex

VARRERnET
(1 row)

. translate(string text, from text, to text)

translate 2= from 2| 2 At EX|St= EAME S| E = EAt= to M2
SiY 2ALE HHY O] BESHOILE from O] to B L} 71 B2 from 2| 22| EXt=
XA E Cf.

SELECT translate('12345', '143', 'ax');

Result:
translate
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Binary String functions

CIxtE T=ot7| ?lo F &7} Ol 7| =& At

op
Ot
rir
ne
qr
Mo
Pal
ne
g_l-
>
mjn
oz
1o
Ot
iml

e octet_length(string)
octet_length 2f == HO|H 2| X 22| HIO|E £5 HhatotLy.,

SELECT octet length(E'jo\\@@Bse'::bytea);

Result:
octet length

e overlay(string placing string from int [for int])

overlay &= substring =2 CHA|SHO] B 2T}

SELECT overlay(E'Th\\@@0@omas'::bytea placing E'\\002\\003'::bytea FROM
2 for 3);

Result:
overlay

x5402036d6173
(1 row)

e  position(substring in string)
position 2= X|’3 & substring 2| ¢/ X|E Bt=2totCt,

SELECT position(E'\\@00om'::bytea in E'Th\\@00omas': :bytea);

Result:
position

e  substring(string [from int] [for int])

substring = substring 2 & 4/ 2 Bt2totC}

SELECT substring(E'Th\\@00omas'::bytea FROM 2 for 3);
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Result:
substring

x68006f
(1 row)

e trim([both] bytes from string)
trim &= ALE 2| A2t 20{ A HIO|EZ LtEfLt= HIO|ERF ot El 7HE 7

a — O -
=X ES M A5 Hhetotr),
SELECT trim(E'\\000\\001'::bytea FROM E'\\000Tom\\001': :bytea);

Result:
trim

x546f6d
(1 row)

e  btrim(string bytea, bytes bytea)
btrim &= A 2| A1} 20| A BIO|E 2 L{EfLI= HIO| ERF ot &l 74 ¢
ZALE S M50 Hhehotrt,

r

SELECT btrim(E'\\000trim\\001'::bytea, E'\\000\\001'::bytea);

Result:
btrim

x7472696d
(1 row)

e decode(string text, format text)
decode &= string 2| ¥|2~E #H0| M HHO|H 2| HIO|E & T|2 Z5t0] Hhehotrt,

Sajof Cfet S 42 R D SALtCE
SELECT decode(E'123\\000456', 'escape');

Result:
decode

X31323300343536
(1 row)
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e encode(data bytea, format text)
encode &= HIO|LH 2| G|O|H & H|AE HIO=Z Q
K| == dA 2 base64, hex, escape O|Ct escape &0
HIO|[EE 8 Tl A2 A (\nnn) B 0|5 H=eli¢ 2 Hetol

0| 3 3t 74 S wketsiLY,
=

| Iy "

HFO| E Sl high-bit-set
Ct.
SELECT encode(E'123\\000456'::bytea, 'escape');

Result:
encode

123\000456
(1 row)

e  get_bit(string, offset)
get bit &= ZALE 0| M HIEE FE5H0 Hretotrt,
SELECT get bit(E'Th\\@00omas'::bytea, 45);
Result:

get bit

e get_byte(string, offset)
get byte et== Z AL E 0| M HIO|EE F=E5H0] Hretotrt,
SELECT get byte(E'Th\\@00omas'::bytea, 4);
Result:

get byte

e length(string)
length &= BFO[H{ 2] ZAtE 2| 20| & Hhatotrt,

SELECT length(E'jo\\000se'::bytea);

Result:
length
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e  md5(string)
md5 B == string 2| MD5 S§A| S AlLt5H0 Z21HE 16 T2 BHehotC)

SELECT md5(E'Th\\@00omas': :bytea);

Result:

8ab2d3c9689aaf18b4958c334¢c82d8b1l
(1 row)

e  set_bit(string, offset, newvalue)

set bit &= EXHZ0| HHEE Aot 3tS Bhatsiot,
SELECT set_bit(E'Th\\@00omas'::bytea, 45, 0);

Result:
set bit

x546800616d4173
(1 row)

e  set_byte(string, offset, newvalue)
set_byte &= £ AL 0| BIO|ES 27FT 4= Hgtotrt,

SELECT set _byte(E'Th\\@00omas': :bytea, 4, 64);

Result:
set byte

x54680061406173
(1 row)

Date Type Formatting functions

Formatting function 2 CF2ot O|O| B EFR(EM/AIZE B, B85 AH, = hH2
AAGtE ZALE = HetSt 0 Ao E ZAME S £7 MO H EtR 2= Hetstr| @[t
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0| g4 BE BEXQ S5 FAIZ TF20Y, B W AXHE HAISH 2 3O
QIR £ i 92 WA Folohs YE2S T2

e to char(timestamp, text)

O| 4= timestamp E 2AIY 2 WHslS} 742 HistsiC)
SELECT to_char(current_timestamp, 'HH12:MI:SS');

Result:
to_char

04:56:02
(1 row)

e to_char(interval, text)

O| &=+ interval 2 EXIE E H2tOH 4f

ru|o

ShSHSHCY,

— -

SELECT to_char(interval '15h 2m 12s', 'HH24:MI:SS');

Result:
to_char

15:02:12
(1 row)

e to char(int text)

Of &= integer & ZAE 2 B2t gL 5 Hhetotrt

SELECT to_char(125, '999'");

Result:
to_char

e to_char(double precision, text)

O| @ ==+ real/double precision = =AtE =2 H2tt gf

o

SELECT to_char(125.8::real, '999D9");

Result:
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e  to_char(numeric, text)

> . O o
O| &=+ numeric 2 =Xt E 2 H2loH 4}

mjo
e
e
rot
n

SELECT to_char(-125.8, '999D99S');

Result:
to_char

e  to_date(text, text)
to_date &= EALES ENE H

fot

sk 4

—

mm

HHSHSHC

—

r

SELECT to_date('@5 Dec 2000', 'DD Mon YYYY');

Result:
to_date

2000-12-05
(1 row)

e to_number(text, text)

to_number &= AL S numeric S 2 H3I5H {f S BH2tSICt
SELECT to_number('12,454.8—', '99G999D9S');

Result:
to_number

-12454.8
(1 row)

e to timestamp(text text)

to_timestamp &+ =ALE 2 timestamp £ HEtot g2 BHlSHCL

SELECT to_timestamp('05 Dec 2000', 'DD Mon YYYY');
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Result:
to_timestamp

2000-12-05 00:00:00+09

(1 row)
Date/Time functions
time &£ tlmestamp 23 gh= ofgfofl HHE 2 E =0l = 5 7HK| B F (time with
time zone 5= timestamp with time zone 1} time without time zone EE+ timestamp

without time zone)O| QUL},

UAES RISl Ol2fot HAE2 HE 2 BA|Z[X| oD, EOh+2b * AMA = gt 5=
U= 4 (: date + integer X integer + date) 2 2 LIEFHCE 2ok 2F 4 T %] SFLIEH
7| =t

age(timestamp, timestamp)
ge 2t QAP 2| o WS Solf € ofL 2t Hit FS Argot= 2itE

o
HhEHSHCY,

— -

<)

SELECT age(timestamp '2001-04-10', timestamp '1957-06-13');

Result:

43 years 9 mons 27 days
(1 row)

e age(timestamp)
O] = Six ERH(AFE 7| F) 0| M QIXIZLS i ZfS Histsirt

— — -

SELECT age(timestamp '1957-06-13');

Result:

60 years 3 mons 15 days
(1 row)
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e clock_timestamp()

clock_timestamp &= A ENL A[ZH(PEE 2H S H

SELECT clock_timestamp();

Result:
clock timestamp

2017-09-28 17:47:31.208076+09
(1 row)

. current_date

current_date & == AKX ERE tStotC}
SELECT current_date;

Result:
date

2017-09-28
(1 row)

. current_time

current_time &t == XY A|ZH

mjo
r
%
%
n

SELECT current_time;

Result:
timetz

17:53:23.972231+09
(1 row)

. current_timestamp
current_timestamp 2= A WL} A|ZHS BHetotrt,

SELECT current_timestamp;

Result:

2017-09-28 18:01:43.890977+09
(1 row)
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e date part(text timestamp)
date_part &t text Off BA|E oI EEZHS EHetotrt,

SELECT date_part('hour', timestamp '2001-02-16 20:38:40');

Result:
date_part

20
(1 row)

e date_part(text, interval)
date_part B4 rext Of| HA| 2 SF T EZHS whakeict

SELECT date_part('month', interval '2 years 3 months');

Result:
date_part

e date_trunc(text, timestamp)
date_trunc &= K| HE YU 2 Fetl 442 BHatstirt,

— -

SELECT date_trunc('hour', timestamp '2001-02-16 20:38:40');

Result:
date_trunc

2001-02-16 20:00:00
(1 row)

. date_trunc(text, interval)
date_trunc &= A G E SR 2 HEf 452 gHetstc)

SELECT date_trunc('hour', interval '2 days 3 hours 40 minutes');

Result:
date_trunc

2 days 03:00:00
(1 row)
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e  extract(field from timestamp)

extract &= Aot HEE FE510] ghatotrt.
SELECT extract(hour FROM timestamp '2001-02-16 20:38:40');

Result:
date_part

20
(1 row)

o extract(field from interval)

extract &= Aot HEE FE510] ghatotrt,
SELECT extract(month FROM interval '2 years 3 months');

Result:
date_part

e isfinite(date)

isfinite 4+ Q2 E| QX7 SSIBHX|S Bl AES AIHS HrEketTH /- Rk

OFE).
SELECT isfinite(date '2001-02-16");
Result:

isfinite

e isfinite(timestamp)

isfinite 4+ Q2 S| QX7 SSIBHX|Z Bl AES AIHS HrEketTH /- Rk

Ot ).
SELECT isfinite(timestamp '2001-02-16 21:28:30');

Result:
isfinite
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e isfinite(interval)
isfinite &£ Y E ARIL 7K S HAE

rot

Iy

i

HhetohCt,
SELECT isfinite(interval '4 hours');

Result:
isfinite

e justify_days(interval)
justify_days &£ I 45 7010} 30 LS 2 HAHSHO] HHetotLy.,

SELECT justify days(interval '35 days');

Result:
justify days

1 mon 5 days
(1 row)

e  justify_hours(interval)
justify_hours &= 7t S 7510 24 A|ZtS L2 EISHO] Hhatolnt,

SELECT justify hours(interval '27 hours');

Result:
justify hours

1 day 03:00:00
(1 row)

e justify_interval(interval)

=

justify_interval 2t justify_days @} justify hours & O| 25 A2

ZYotn FItR 7|2 & 780 ¢S Hhetotry.

SELECT justify interval(interval '1 mon -1 hour');
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Result:
justify interval

29 days 23:00:00
(1 row)

. localtime

localtime &= SR A|ZH

o

Hhetotrt,
SELECT localtime;

Result:
time

11:27:04.72722
(1 row)

e localtimestamp
localtimestamp B+ S W U A[ZHR] ETHTM A|Z)

o

MBS}
SELECT localtimestamp;

Result:
timestamp

2017-09-29 11:29:52.230028
(1 row)

e make_date(year int, month int, day int)

make_date &= H/3 /€ HEO|M SRE 4-d510] Bretotrt,
SELECT make_date(2013, 7, 15);

Result:
make_date

2013-07-15
(1 row)

. make_interval(years int DEFAULT 0, months int DEFAULT 0, weeks int DEFAULT 0,
days int DEFAULT 0, hours int DEFAULT 0, mins int DEFAULT 0, secs double
precision DEFAULT 0.0)

Copyright © SKAI worldwide Co., Ltd. 2025. All rights reserved.



110
e

make_interval &f== H/&/F /L /Al /2 X = HEO| A interval = ‘44510

Uk
SELECT make_interval(days => 10);

Result:
make_interval

e make_time(hour int, min int, sec double precision)
make_time &= Al/2 /2= EEO| M AZHS 4-d5tH0] BHgtotrt

SELECT make_time(8, 15, 23.5);

Result:
make_time

08:15:23.5
(1 row)

e make_timestamp(year int, month int, day int, hour int, min int, sec double precision)
make_timestamp &£ H/H/L/Al/2 W = EEO M AZHS 49510

Uk
SELECT make_timestamp(2013, 7, 15, 8, 15, 23.5);

Result:
make_timestamp

2013-07-15 08:15:23.5
(1 row)

. make_timestamptz(year int, month int, day int, hour int, min int, sec double precision,
[ timezone text )

make_timestampz == /2 /L /Al/2 R HEO|A AZICH7 U=
EfQAMIE BtatotCh A ZHIH b XZ 2| K| QE ™ A XY A|ZHCH b ARS EICF

SELECT make_timestamptz(2013, 7, 15, 8, 15, 23.5);
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Result:
make timestampz

2013-07-15 08:15:23.5+01
(1 row)

e now()
now &= X WL Al ZH(S A EHAM A AE

o

HhskstCt
SELECT now();

Result:

2017-10-11 16:09:51.154262+09
(1 row)

e statement_timestamp()
statement_timestamp &£ X SR} A|7HS BiStotC

SELECT statement_timestamp();

Result:
statement_timestamp

2017-10-11 16:08:59.641426+09
(1 row)

e timeofday()
timeofday &= S A 2Rt A|ZFHS Bretotrt,

SELECT timeofday();

Result:
timeofday

Wed Oct 11 16:09:26.934061 2017 KST
(1 row)

e transaction_timestamp()
transaction_timestamp &t == 21X Rt A|7HS BtetotC}
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SELECT transaction_timestamp();

Result:
transaction_timestamp

2017-10-11 16:10:21.530521+09
(1 row)

e  to_timestamp(double precision)
to_timestamp & =+ Unix epoch(1970-01-01 00:00:00+00 £ H =X)E
timestamp £ H2t510] Bheloho)

SELECT to_timestamp(1284352323);

Result:
to_timestamp

2010-09-13 13:32:03+09
(1 row)

Enum Support functions

=]
5| &dt= R 7HA| gt=7t AL
220 L= O[M S 2dot7| ?lof Of2iet 20| HX enum Ef S g otLt.

CREATE TYPE rainbow AS ENUM ('red', 'orange', 'yellow', 'green', 'blue',
ple’);

enum_first(anyenum)

enum_first &= & &l enum EF YL HHR 2= BtetotC}
SELECT enum_first(null::rainbow);

Result:
enum_first
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e  enum_last(anyenum)

enum_last 2= Y El enum EFY Q| OFX[ 2} gt BFHetotC)
SELECT enum_last(null::rainbow);

Result:
enum_last

e  enum_range(anyenum)
enum_range &= S E H{EO0|M 23 enum EHYS| 2 E ¢f2 BtelotLt,

SELECT enum_range(null::rainbow);

Result:
enum_range

{red,orange,yellow, green,blue,purple}
(1 row)

e enum_range(anyenum, anyenum)
Of Z= A E 2 7h2] enum S AO|2] & 7S =AH Q HiE 2 HietotLt,

— -

2 =Lt enum EFR2[ £L0[O{OF SHLY,

KR 07 =7} null 2 %, Z20= enum EF 2| REIW| 21O = 2B A|XFEICH,

SR 071 =7t null O| ® A= enum EFY Q| OpX[S gto = BLICE
SELECT enum_range('orange'::rainbow, 'green'::rainbow);

Result:
enum_range

{orange,yellow, green}
(1 row)

SELECT enum_range(NULL, 'green'::rainbow);
Result:
enum_range

{red,orange,yellow,green}
(1 row)
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SELECT enum_range('orange’::rainbow, NULL);
Result:
enum_range

{orange,yellow, green,blue,purple}
(1 row)

Geometric Functions
e area(object)

area = g4

ru|o

HhEHEhCY,

— -

SELECT area(box '((0,0),(1,1))");

Result:
area

e center(object)
center &£ YHE AN W ZtES Hratottt,

SELECT center(box '((0,0),(1,2))");

Result:
center

e diameter(circle)
diameter &£ YL HE 9| X|E 2 Bt2tsiCt

i =

SELECT diameter(circle '((0,0),2.9)");

Result:
diameter
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e  height(box)

height &+ box 2| =0|E Bt2tstC}
SELECT height(box '((0,0),(1,1))"');

Result:
height

e isclosed(path)

isclosed &£ B E path 7+ B0l = QIX|0f Lot =2|gtS ghetotLt.,

SELECT isclosed(path '((90,0),(1,1),(2,0))");

Result:
isclosed

e isopen(path)

isopen &£ Y E path 7t 2l 2 QIX|0f Lot =2[gkS ghetotLy.

SELECT isopen(path '[(0,0),(1,1),(2,0)]");

Result:
isopen

e length(object)

length &t== Z 29| 40| E Btetotrt
SELECT length(path '((-1,0),(1,0))");

Result:
length
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e  npoints(path)
npoints &= YHE H29| point =& BHEHoHCE
SELECT npoints(path '[(0,0),(1,1),(2,0)]");

Result:
npoints

e npoints(polygon)
O B4 Ch2ted Ho| 48 Hhatsict

SELECT npoints(polygon '((1,1),(0,0))");

Result:
npoints

e pclose(path)

pclose &= | E path 2 &

rot

AEE Btstsirt
SELECT pclose(path '[(0,0),(1,1),(2,0)]");

Result:
pclose

((0,0),(1,1),(2,0))
(1 row)

e  popen(path)
popen &= Y El path E 2l 2 Htetotrt,

SELECT popen(path '((0,0),(1,1),(2,0))");

Result:

[(0,0),(1,1),(2,0)]
(1 row)
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e radius(circle)

radius &= &

SELECT radius(circle '((0,0),2.0)");

Result:
radius

e  width(box)
width £ box 2| 7}2 37| E gtetotrt,

SELECT width(box '((0,0),(1,1))");

Result:
width

e box(circle)

box &£ YHE 20| 2/ ™SH= box E BI2SHCY

SELECT box(circle '((90,0),2.0)");

Result:

(1.41421356237309,1.41421356237309), (-1.41421356237309,-1.414213562373
09)
(1
row)
e  box(point)
O] &= L= & point & FH2 2 St §0[740 @l box & HHeHSCE

SELECT box(point '(9,0)");

Result:
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(0,0),(0,0)
(1 row)

e box(point, point)
O Bk 2l £ S RO SH box S KL

SELECT box(point '(0,0)', point "(1,1)");

Result:
box

(1,1),(0,0)
(1 row)
e box(polygon)

0] gt = U El polygon Ofl 2T SH= box S HieHtC,
SELECT box(polygon '((90,0),(1,1),(2,0))");

Result:
box

(2,1),(0,0)
(1 row)

e  bound_box(box, box

Nl

bound_box &4+= U El F hox E EESt= %[ A H0|2| box & HHESHTY,

SELECT bound_box(box '((©,0),(1,1))"', box '"((3,3),(4,4))");

Result:
bound_box

(4,4),(0,0)
(1 row)

e circle(box)

circle &= 21 H E box 2| 2| F 2= gretotLt.

SELECT circle(box '((0,0),(1,1))");
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<(0.5,0.5),0.707106781186548>
(1 row)

e circle(point, double precision)
O = Y E Ao Y 7t HHX| 55 0| 8510

0=

‘A=l circle & BtetotLt

SELECT circle(point '(9,0)', 2.0);

Result:
circle

e circle(polygon)
O = EHE XY Buus 2ol SH2=2
H

ZtE YK S| HE| BrE BIX| S22 St= 3l S Hhetotrt.
SELECT circle(polygon '((0,0),(1,1),(2,0))");

Result:
circle

<(1,0.333333333333333),0.924950591148529>
(1 row)

e line(point, point)
line == M 2| gf= Bretotrt,
SELECT line(point '(-1,0)', point '(1,0)");
Result:
line

e Iseg(box)

Iseg 2 box 2| i AM S M2 L2 = B2ttt
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SELECT lseg(box '((-1,0),(1,0))");

Result:

[(1)0))('119)]
(1 row)

e Iseg(point, point)

Ol gt ==l = HS A|Z™HIBEOZ o}

T - a O AI_

rir
Ar

SELECT lseg(point '(-1,0)', point '(1,0)");

Result:

[(1)0))('119)]
(1 row)

path(polygon)
path &= CHE 42

i

HhEHSHC

— -

SELECT path(polygon '((0,0),(1,1),(2,0))");

Result:

((0,0),(1,1),(2,0))
(1 row)

e  point(double precision, double precision)

point &£ HS 75t U= Eretettt.

SELECT point(23.4, -44.5);

Result:
point
(23.4,-44.5)
(1 row)

e  point(box)
O] &= box 2| SHUS EIE?

9T = | Iy .

_

Ct.
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SELECT point(box '((-1,0),(1,0))");

Result:
point

e  point(circle)

SIAL O = o 5ls
O g ol Seits Hhetst

_

Ct.
SELECT point(circle '((0,0),2.0)");

Result:
point

e point(lseg)

ol e A
SELECT point(lseg '((-1,0),(1,0))");

Result:
point

e  point(polygon)

O gtr LAY ol Sl ats Hhetettt.

SELECT point(polygon '((0,0),(1,1),(2,0))");

Result:

(1,0.333333333333333)
(1 row)

e  polygon(box)

polygon &&= 4 12| 2 71T A H 2 = box ¢L S Bretol
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SELECT polygon(box '((0,0),(1,1))");

Result:
polygon

((0,0),(0,1),(1,1),(1,0))
(1 row)

e polygon(circle)
o= 12702 HE I HHAYHe =

rio
o
L
%
%
n

SELECT polygon(circle '((0,0),2.9)");

Result:

((-2,0),(-1.73205080756888,1), (-1,1.73205080756888), (-1.22464679914735
e-16,2),

(1,1.73205080756888), (1.73205080756888,1), (2,2.44929359829471e-16),

(1.73205080756888, -0.999999999999999), (1,-1.73205080756888), (3.6739403
9744206e-16,-2),

(-0.999999999999999, -1.73205080756888), (-1.73205080756888,-1))

(1 row)

. polygon(npts circle)
O| &==& npts-point Lt F 2 2 29| g} S Htetotly

SELECT polygon(12, circle '((©,0),2.0)");

polygon

((-2,0),(-1.73205080756888,1), (-1,1.73205080756888), (-1.22464679914735
e-16,2),

(1,1.73205080756888), (1.73205080756888,1), (2,2.44929359829471e-16),

(1.73205080756888, -0.999999999999999), (1,-1.73205080756888), (3.6739403
9744206e-16,-2),

(-9.999999999999999, -1.73205080756888), (-1.73205080756888,-1))

(1 row)
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e polygon(path)
0 B4 @I2{El path 2 C}2HH 0 2 HiBidH 2}

— -

ru|o

HhSHSHCY,

SELECT polygon(path '((0,0),(1,1),(2,0))");

Result:
polygon

((0,0),(1,1),(2,0))
(1 row)

Network Address Functions
e abbrev(inet)

abbrev &+ HAE

ogt

29| ofof

SELECT abbrev(inet '10.1.0.0/16");

Ml

Hekotot.

Result:
abbrev

10.1.0.0/16
(1 row)

e abbrev(cidr)

O] B4 B AE HA| 40

i

ShSHEHCY,

— -

SELECT abbrev(cidr '10.1.0.0/16");

Result:
abbrev

10.1/16
(1 row)

e  broadcast(inet)

broadcast() network 2| broadcase 45 BH2tICY,
SELECT broadcast('192.168.1.5/24");

Result:
broadcast
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192.168.1.255/24
(1 row)

e family(inet)
family &= T29| family X (IPv4 & Z % 4,1Pv6 &

dhststLt,
SELECT family('::1");

Result:
family

e  host(inet)

host 2= text A 2| IP FAE FE5HY gretotrt,
SELECT host('192.168.1.5/24");

Result:
host

192.168.1.5
(1 row)

. hostmask(inet)

hostmask 4=+ network 2| host mask = Bt=tSHL}
SELECT hostmask('192.168.23.2@/3@');

Result:
hostmask

. masklen(inet)
masklen 2t = netmask 2| Z0| & Bt2toHLY

SELECT masklen('192.168.1.5/24");

Result:

Copyright © SKAI worldwide Co., Ltd. 2025. All rights reserved.



. nennaskﬁneﬂ

netmask 2=+t network 2| netmask & Ht=tSHCY
SELECT netmask('192.168.1.5/24");

Result:
netmask

255.255.255.0
(1 row)

. nehNorkUneﬂ

(@) o =
network &&= FA9| network £ £ =510

E:
@
o
i

SELECT network('192.168.1.5/24");

Result:
network

192.168.1.0/24
(1 row)

e set_masklen(inet, int)
set_masklen &+ inet 4£0 L 3t netmask Z 0| A Zt2 B2t}

SELECT set_masklen('192.168.1.5/24", 16);

Result:
set _masklen

192.168.1.5/16
(1 row)

e set_masklen(cidr, int)
set_masklen &= cidr 2Y0f| Ci 3t netmask 20| A ZfS Bt=ISICH

SELECT set_masklen('192.168.1.0/24"'::cidr, 16);
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Result:
set _masklen

192.168.0.0/16
(1 row)

o text(inet)

text &= IP address 2} netmask 20| & HIAE ZtO 2 HISISICH

SELECT text(inet '192.168.1.5');

Result:
text

192.168.1.5/32
(1 row)

e inet_same family(inet inet)

inet_same_family gt FA7F 22 family 2f Q1 X[ 0f| Cf

ot =3|ghe Hhekstt,

=

SELECT inet_same family('192.168.1.5/24"', '::1');

Result:
inet_same_ family

(1 row)

e inet_merge(inet, inet)

inet_ merge &= YHE HERI ZFE XA /MY H2 U EHI U=

Ct.

SELECT inet_merge('192.168.1.5/24', '192.168.2.5/24');

Result:
inet_merge

192.168.0.0/22
(1 row)

e trunc(macaddr)
trunc 2f~£ OFX|2f 3 HIO|ES 0 2= &F510 Hhatot
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SELECT trunc(macaddr '12:34:56:78:90:ab");

Result:

12:34:56:00:00:00
(1 row)

Text Search Functions

array_to_tsvector(text[])
array_to_tsvector &£ 2| 2| B 2 2 tsvector 2 H 2oL}

SELECT array_to_tsvector('{fat,cat,rat}’'::text[]);

Result:

array_to_tsvector

cat' 'fat' 'rat’
(1 row)

get_current_ts_config()

H

get_current_ts_config &+ HIAEE AMS= 7|2 {144k

o

dketSiCE

rir

SELECT get current_ts config();

Result:
get current_ts config

english
(1 row)
length(tsvector)

length 2= tsvector Of U= 02|+ ElatolLt,
SELECT length('fat:2,4 cat:3 rat:5A'::tsvector);

Result:
length
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. Iunnnodeﬂsquery)

numnode &=+ tsquery 2| O Z|+HLX}=E HESIOIC]
SELECT numnode('(fat & rat) | cat'::tsquery);

Result:
numnode

e plainto_tsquery([ config regconfig, | query text)

plainto_tsquery & =+ 75 & (punctuation)=2 FA|St1 tsquery & BtEtoh

SELECT plainto_tsquery('english', 'The Fat Rats');
Result:

plainto_tsquery

e phraseto_tsquery([ config regconfig, | query text)
phraseto_tsquery &+ 7573 (punctuation)= FA|SI1 22 ZMSI=

tsquery £ "ietoti},
SELECT phraseto_tsquery('english', 'The Fat Rats');

Result:
phraseto_tsquery

e querytree(query tsquery)

querytree & == tsquery 2| 2 Q10| 7t5ot £ &2 HIEotCt
SELECT querytree('foo & ! bar'::tsquery);

Result:
querytree

Copyright © SKAI worldwide Co., Ltd. 2025. All rights reserved.

Ct.



"foo'
(1 row)

. setweight(vector tsvector, weight “char”)
setweight & =& vector 2| 2} &I 20 weight & 21| ghetotrt,
SELECT setweight('fat:2,4 cat:3 rat:5B'::tsvector, 'A');

Result:
setweight

‘cat':3A 'fat':2A,4A 'rat':5A
(1 row)
e setweight(vector tsvector, weight “char”, lexemes text[])
O| gts== lexemes Of| LI 2 = vector Of weight & & &St BH=toHLt,

SELECT setweight('fat:2,4 cat:3 rat:5B'::tsvector, 'A', '{cat,rat}');

Result:
setweight

‘cat':3A 'fat':2,4 'rat':5A
(1 row)

e  strip(tsvector)
strip &=+ tsvector O Al K| & weight & XS0 Br=totC}

SELECT strip('fat:2,4 cat:3 rat:5A'::tsvector);

Result:

e to_tsquery([ config regconfig, | query text)
to_tsquery &= CHO|E HZE2I5I 11 tsquery = HEHSI0] Hh2totrt,

SELECT to_tsquery('english', 'The & Fat & Rats');

Result:
to_tsquery
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e  to_tsvector([ config regconfig, | document text)

to_tsvector &+ document ¢f= tsvector 2 S0 A BI=ISICH

SELECT to_tsvector('english', 'The Fat Rats');

Result:
to_tsvector

'fat':2 'rat':3
(1 row)

e ts_delete(vector tsvector, lexeme text)

ts_delete &= vector O| M lexeme O| 2 S E 242 M A5t Ehetotrt,
SELECT ts_delete('fat:2,4 cat:3 rat:5A'::tsvector, 'fat');

Result:
ts_delete

'cat':3 'rat':5A
(1 row)

e  ts_delete(vector tsvector, lexemes text[])
Of &= vector Ol M lexeme O 22 &l 2452 M5t gretotrt,

SELECT ts delete('fat:2,4 cat:3 rat:5A'::tsvector, ARRAY['fat','rat']);

Result:
ts_delete

o ts_filter(vector tsvector, weights “char”[])
ts_filter &£ vector | M weights Off & 2=l /A0 MEISHO] HhstotCt,

SELECT ts_filter('fat:2,4 cat:3b rat:5A'::tsvector, '{a,b}");

Result:
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ts_filter

cat':3B 'rat':5A
(1 row)

e ts_headline([ config regconfig, | document text, query tsquery [, options text |)
ts_headline B+ LA[SH= HE| S EA[SHO EretotLt.,

SELECT ts_headline('x y z', 'z'::tsquery);

Result:
ts_headline

X y <b>z</b>
(1 row)

e ts_rank([ weights float4[], ] vector tsvector, query tsquery [, normalization integer |)
ts_rank & == query Of Lot &M &= A & BtetotC)

SELECT ts_rank(to_tsvector('This is an example of document'), to tsquer
y('example'));

Result:
ts_rank

0.0607927
(1 row)

e ts_rank_cd([ weights float4[], | vector tsvector, query tsquery [, normalization
integer ])

ts_rank_cd &= 7H B & AFE0I0 A =A & Eretetrtt

| I gy .

A

SELECT ts_rank_cd(to_tsvector('This is an example of document'), to tsq
uery('example'));

Result:
ts_rank_cd

0.1
(1 row)

e  ts_rewrite(query tsquery, target tsquery, substitute tsquery)

ts_rewrite 2f == query O| M target 2f= substitute 2X 2 2 W K|S0 Hr=botC
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SELECT ts_rewrite('a & b'::tsquery, 'a'::tsquery, 'foo|bar'::tsquery);

Result:
ts_rewrite

e  ts_rewrite(query tsquery, select text)
O €=~ SELECT 22| MM Z & ¢f= seLecT 2Lt FHIM 2™ ¢ =2
WA SO koL,

create table aliases (t tsquery primary key, s tsquery);
insert into aliases values ('a', 'foo|bar');

SELECT ts_rewrite('a & b'::tsquery, 'SELECT t,s FROM aliases');

Result:
ts_rewrite

e tsquery_phrase(queryl tsquery, queryZ2 tsquery)

tsquery_phrase & =& queryl & A ot L3 query2 £ BM5H= el E TS0
HESESHCH (<> QAR 9 5 2).
SELECT tsquery phrase(to tsquery('fat'), to tsquery('cat'));

Result:
tsquery phrase

e tsquery_phrase(queryl tsquery, query2 tsquery, distance integer)
O| &= distance a£2| HE| 2 queryl 2 BM ot CHS query2 E AMSH= #HE|E

OF=S0] ghetotrt
SELECT tsquery_phrase(to tsquery('fat'), to tsquery('cat'), 10);

Result:
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tsquery phrase

"fat' <10> ‘'cat’
(1 row)
e tsvector_to array(tsvector)

tsvector_to_array &=+ tsvector £ O{2[2| H{ E 2 B2t Hr=toirt
SELECT tsvector_to array('fat:2,4 cat:3 rat:5A'::tsvector);

Result:
tsvector_to _array

{cat,fat,rat}
(1 row)

e  tsvector_update_trigger()
ttsvector_update_trigger & T+ XIS 22 tsvector ZEH 2 Y H|O| E 517|235t
7| sS N|&S3tLC}.
CREATE TRIGGER tsvectorupdate BEFORE INSERT OR UPDATE ON messages
FOR EACH ROW EXECUTE PROCEDURE
tsvector_update trigger(tsv, 'pg catalog.english', title, body);
INSERT INTO messages VALUES ('title here', 'the body text is here');

SELECT * FROM messages;

Result:
title | body

title here | the body text is here 'bodi':4 'text':5 'titl':1

e tsvector_update_trigger_column()
tsvector_update_trigger_column &= A& 2 E tsvector ZH S YH[0|E
st7|flet 7| &2 MSetot

CREATE TRIGGER ... tsvector_ update trigger column(tsv, configcol, title,
body) ;
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e unnest(tsvector, OUT lexeme text, OUT positions smallint[], OUT weights text)

unnest &= rows 2| O Z tsvector & 2SI HHEHSICT
SELECT unnest('fat:2,4 cat:3 rat:5A'::tsvector);

Result:
unnest

(cat,{3},{D})
(fat,"{2,4}","{D,D}")

(rat,{5},{A})
(3 row)

e ts_debug([ config regconfig, | document text, OUT alias text, OUT description text,
OUT token text, OUT dictionaries regdictionary([], OUT dictionary regdictionary, OUT
lexemes text[])

ts_debug &&= 732 HAEDIC
SELECT ts_debug('english', 'The Brightest supernovaes');

Result:
ts_debug

(asciiword, "Word, all ASCII",The,{english stem},english stem,{})

(blank, "Space symbols"," ",{},,)

(asciiword, "Word, all ASCII",Brightest,{english stem},english stem, {br
ightest})

(blank, "Space symbols"," ",{},,)

(asciiword, "Word, all ASCII",supernovaes,{english stem},english stem,
{supernova})

(5 row)

e ts_lexize(dict regdictionary, token text)

ts_lexize &t == dictionary £ HIAESHLL,
SELECT ts_lexize('english stem', 'stars');

Result:
ts_lexize
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{star}
(1 row)

e  ts_parse(parser_name text, document text, OUT tokid integer, OUT token text)

ts_parse &f =+ text Z parser & H|AESIC
SELECT ts_parse('default', 'foo - bar');

Result:
ts_parse

(1,fo00)
(12," ll)
(12,"_ Il)
(1,bar)
(4 row)

e ts_parse(parser_oid oid, document text, OUT tokid integer, OUT token text)

O| &=+ oid E parser & HAESICL
SELECT ts_parse(3722, 'foo - bar');

Result:
ts_parse

e ts_token_type(parser_name text, OUT tokid integer, OUT alias text, OUT description
text)

ts_token_type & & text = parser Of| 2| & EZ Et QS Btatotrt,
SELECT ts_token type('default');

Result:
ts_token_type

(1,asciiword, "Word, all ASCII")

(23 row)
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e ts_token_type(parser_oid oid, OUT tokid integer, OUT alias text, OUT description text)
O] &= oid = parser O ‘H2| &l EZ Ef &S Htghotrt,

SELECT ts_token type(3722);

Result:
ts_token_type

(1,asciiword, "Word, all ASCII")

(23 row)
e  ts_stat(sqlquery text, [ weights text, | OUT word text, OUT ndoc integer, OUT nentry
integer)
ShA L

ts_stat 8= tsvector Z HO| EA E Ht2tSIC}
SELECT ts_stat('SELECT vector FROM apod');

Result:
ts stat

(fo0,10,15)
(4 row)

JSON Functions
e to_json(anyelement), to_jsonb(anyelement)

to_json(), to_jsonb &£ 2t= json EE= jsonb E 2| HSHH, B Eof EoHA| =

Hi S 10F 24| 2 Hekokot,

OFEX B json 2= o HBO[YU=E B2 Het eta5 AAESHY HEH0|

Tl | AL AZ2) 240] I
number, Boolean, null O| O}l BE AZet 30| AL K2 B json EE= jsonb 4f

4rAlo 2 BAE HHO| AFBECE
SELECT to_json('Fred said "Hi."'::text);

Result:
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"Fred said \"Hi.\""
(1 row)

e array_to_json(anyarray [, pretty_bool])
array_to_json 2t~ Hi €2 JSON Hi &€ 2 BtSHOILE pretty_bool O] true O™
Y Eof Xt -1 2o Y400 EHE 0| F=IHEICY,

—

SELECT array_to json('{{1,5},{99,100}}"'::int[]);

Result:
array_to_json

[[1,51,[99,1001]
(1 row)

SELECT array_to json('{{1,5},{99,100}}'::int[], true);

Result:
array_to_json

[[1,5], +
[99,100]]
(1 row)
e row_to_json(record [, pretty_bool])
row_to_json &=+ 2 JSON 2 K| 2 Bt2SHEL pretty bool Of true O] H Hi € 9|

K@ -1 2HE ol A ADOCH EHEE 0| = 7HE O,
SELECT row_to_json(row(1, 'foo'));

Result:
row_to_json

{ll_Flll :1, II_F2II : II_FOOII}
(1 row)

e json_build_array(VARIADIC “any”), jsonb_build_array(VARIADIC “any”)
json_build_array &= 7' CIAt S E 0| =28 7h50t @419 JSON HIE 2

2H=Ct

SELECT json_build array(1,2,'3',4,5);
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Result:
json_build array

e json_build_object(VARIADIC “any”), jsonb_build_object(VARIADIC “any”)
json_build_object &= 7tH CIX} ZZ0f| A JSON 2 M| S BH=CF, 2ty &, Q1AL
=52 7(2 (0] ntf= 4 ElCt.

™ 71—
SELECT json _build object('foo',1, 'bar',2);

Result:
json_build object

e  json_object(text[]), jsonb_object(text[])
json_object gt== EHIAE HYHO| M JSON 24K E ZH=C B S 2 Br== 712
HH 7t U= J25] StLtel At S 74 OFSHH, O 32 key/value ¥ O] Wl LH 2
AEE[ALE 2 LY 5 HY H O key/value ¥2 2 AL E[= RIAT F I RUA= F
K20l ArE I L

SELECT json _object('{a, 1, b, "def", c, 3.5}");
SELECT json_object('{{a, 1},{b, "def"},{c, 3.5}}");

Result:
json_object

{llall : "1"’ Ilbll : ”de-F") IICII : II3.5II}
(1 row)

e json_object(keys text[], values text[]), jsonb_object(keys text[], values text[])
json_object &+ json_object A0 A F 7HS| JHE HIEO| M 7|2t 2f2 W2

VM 2L CHE 2= SHO|M 0| A2 StLte| QX A0 5 YIS},
SELECT json_object('{a, b}', '{1,2}");

Result:
json_object
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{"a" ¢« "1", "b" : "2"}
(1 row)
e json_array_length(json), jsonb_array_length(jsonb)

json_array_length Et4== 7}& HFZH Z JSON HI QO Q= 29| 5=

i

HhSHSHC

SELECT json_array length('[1,2,3,{"f1":1,"f2":[5,6]},4]");

Result:
json_array_length

e json_each(json), jsonb_each(jsonb)
json_each &=+ 7% HHZ Z JSON K| E key/value & 2 2 &L,

SELECT * FROM json_each('{"a":"foo", "b":"bar"}');

Result:
key | value
_____ +_______

a | "foo"
b | "bar"
(2 row)

e json_each_text(json), jsonb_each_text(jsonb)
json_each_text &= 7+ HFZ Z JSON 24N & key/value ¥ 2 2 25110 HishEl

W2 text type O| =L,
SELECT * FROM json_each_text('{"a":"foo", "b":"bar"}"');

Result:
key | value

e json_extract_path(from_json json, VARIADIC path_elems text[]),
jsonb_extract_path(from_json jsonb, VARIADIC path_elems text[])
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json_extract_path =+ path_elems 7} 7}2|7|= JSON 4/ 2 Br=2toC) (#>
O LEREQEZ L)

SELECT * FROM json_extract path('{"f2":{"f3":1},"f4":{"f5":99,"f6":"foo
"1}, AN

Result:
json_extract_path

{II_F5II :99, II_F6II : II_FOOII}
(1 row)

e json_extract_path_text(from_json json, VARIADIC path_elems text[]),
jsonb_extract_path_text(from_json jsonb, VARIADIC path_elems text[])

json_extract_path_text 2t5== path_elems 7} 7} 2|7|= JSON 4t 2 text £ Bt=tSHC},
(#>> ALERIREZ L)

SELECT json_extract path text('{"f2":{"f3":1},"f4":{"f5":99,"f6":"foo"}}
','f4', 'f6');

Result:
json_extract _path_text

(1 row)

e json_object_keys(json), jsonb_object_keys(jsonb)

json_object_keys &= json 24 M| 2| 7}E HEZ 20| U= 7| M EE Bretotrt

SELECT json_object keys('{"f1":"abc","f2":{"f3":"a", "f4":"b"}}");
Result:

json_object keys

(2 row)

e json_populate_record(base anyelement, from_json json),
jsonb_populate_record(base anyelement, from_json jsonb)
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json_populate_record &

2= from_json LEHE S pase 2 HO|El 2 AL EHY 1}
UKt Wo = 2stof o

ettt

—

CREATE TABLE myrowtype (a int, b int);
SELECT * FROM json populate record(null::myrowtype, '{"a":1,"b":2}");

Result:
al|b
e -
1] 2
(1 row)

e json_populate_recordset(base anyelement, from_json json),
jsonb_populate_recordset(base anyelement, from_json jsonb)
json_populate_recordset &t == from_json LEME O| H}Z'Z HH 2 base 2
Jolel o2 E Efur XSt E MER 250 gretotrt.

SELECT * FROM json _populate recordset(null::myrowtype, '[{"a":1,"b":2},
{"a":3,"b":4}]");

Result:
al|b

e json_array_elements(json), jsonb_array_elements(jsonb)
json_array_elements 2f<== JSON H €= JSON 22| M| EZ 2tE 50 ghetotrt,

SELECT * FROM json_array elements('[1,true, [2,false]]");

Result:
value

true
[2,false]]
(3 row)
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e json_array_elements_text(json), jsonb_array_elements_text(jsonb)
json_array_elements_text 2=+ JSON Hi € 2 text 42| M EE =510 Br2totr)

SELECT * FROM json_array elements_text('["foo", "bar"]');

Result:
value

e json_typeof(json), jsonb_typeof(jsonb)
json_typeof &£ 7H& HFZ Z JSON 42| Et R S Htetotl}, Bt 7tsot 2

object , array , string , number , boolean % null O|LC},

SELECT json_typeof('-123.4");

Result:
json_typeof

e json_to_record(json), jsonb_to_record(jsonb)
json_to_record & JSON 21 X0 A Q|| 2| EE BH=C} record £ BHEISHE
DE St OMXIIX| 2 S EXH= As HO| Y= | ZEQ| XS HA| Moz
ool oot

Ul

SELECT * FROM json_to record('{"a":1,"b":[1,2,3],"c":"bar"}") as x(a in
t, b text, d text);

Result:

a | b d
___+ _________ +___
1 [1,2,3] |

e json_to_recordset(json), jsonb_to_recordset(jsonb)

json_to_recordset 2 == JSON H E 2| ZiX[0]| A Q2|9 2| ZE MEZE Bt=L}

rin
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record = D= ot OAIIX 2 S5 X= as HO| A=A ES

TZE A Ho = FOlo|{Of oL,

SELECT * FROM json_to recordset('[{"a":1,"b":"foo"},{"a":"2","c":"bar"}]
")

as x(a int, b text);

Result:

e json_strip_nulls(from_json json), jsonb_strip_ nuHsUTonxjsonjsonb)

json_strip_nulls 2= from_json O A null 2/0| l= 25 QEME HEES
El EI_-IOI_H:‘l-- null HA% [l o |X| 9:::

SELECT json_strip nulls('[{"f1":1,"f2":null},2,null,3]");

Result:
json_strip nulls

R i)
(1 row)

e jsonb_ set(targetjsonb path text[], new_value jsonb|[, create_missing boolean])
jsonb_set &+ target 2| path O SHESt= F 22 new_value 2 EHXﬂEl 7{Lt,
create_missing 24 0| true(7| 242 true)O| A path QIAI7t
A2 new_value 7t 7} =ICH Z 2 7|8F ALXLQF OFEZEX| 2 path O'|| LIEfLt=
=2 Y= JSON Hi 2| B0 M2 & AL L Tt

SELECT jsonb _set('[{"f1":1,"f2":null},2,null,3]', '{0,f1}','[2,3,4]"', f

jsonb_set

[{"f1": [2, 3, 4], "f2": null}, 2, null, 3]
(1 row)
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SELECT jsonb _set('[{"f1":1,"f2":null},2]"', '{@,f3}','[2,3,4]");

Result:
jsonb_set

[{"f1": 1, "f2": null, "f3": [2, 3, 4]}, 2]
(1 row)

e jsonb_ 1nsert(target]sonb path text[], new_value jsonb [insert_after boolean])
jsonb_insert <+ new_value 7| &€ 5._| target = HFEtotCEpath Of 2|5 X|7H =

target MM 0| JSONB B & LHO| RIS ™ insert_after 7t

true(7| 24/ false) 2 new_value 7t EFZI £ Of 2= &[0 OFL|2FEH Oy

2 HEIC

path off o8l X[ ™= target M 0| JSONB 2| Lol /L2 target O] =X{3}HX|
U= 202 new value 7} UHEICEH AZ 7|8 HMXEQ} OFELZLX| £ path Of
LIEILHE 22| == JSON Hi E 2| B 0| MEFE A LtE L CF

SELECT jsonb_insert('{"a": [0,1,2]}', '{a, 1}', '"new_value"');

Result:
jsonb_insert

{"a": [0, "new_value", 1, 2]}
(1 row)

SELECT jsonb_insert('{"a": [0,1,2]}', '{a, 1}', '"new_value"', true);

Result:
jsonb_insert

{"a": [0, 1, "new_value", 2]}
(1 row)

e jsonb_ preuy(ﬁxnnjsonjsonb)
jsonb_pretty 2t== from_json & =0 27| =l JSON H|AE 2 HiSoIC}

SELECT jsonb _pretty('[{"f1":1,"f2":null},2,null,3]");
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Result:
jsonb_pretty

{ +
"f1": 1, +
"£2": null+
s +
2, +
null, +
3 +
]
(1 row)

Sequence Manipulation Functions

Sequence Of| A A&35t= & =0 C{fet A HO|LE CREATE SEQUENCE £ Sequence £ “-d
2 = AL

CREATE SEQUENCE serial increment by 1 start 101;

e nextval(regclass)
nextval &= A[E 20| OHS gL S dhehotrt,

—_

SELECT nextval('serial');

Result:
nextval

e currval(regclass)
currval 2= X3 E Al B A0 nextval E X[FEl 7+ X[ 242 BtetstC)

SELECT currval('serial');

Result:
currval
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e lastval()
lastval &= O A| & A9 nextval & K| H =l JHE x| 2 4fS Bt=SHCt

SELECT lastval();

Result:
lastval

e setval(regclass, bigint)
setval 2t Al B 20| BiXl{gfE X[FetCt

SELECT setval('serial', 101);

Result:
setval

e setval(regclass, bigint, boolean)
Of tsris A&l A B A FA0 SR gt is_called flag & A SHEL.

=

-- true
SELECT setval('serial', 101, true);

Result:
setval

SELECT nextval('serial');

Result:
nextval
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SELECT setval('serial', 101, false);

Result:
setval

SELECT nextval('serial');

Result:
nextval

Array Functions
e array_append(anyarray, anyelement)

array_append &3+ Hf € 9| 20 anyelement & F7tBHCL.
SELECT array_append(ARRAY[1,2], 3);

Result:
array_append

e array_cat(anyarray, anyarray)
array_cat &= F H{ @2 Xl 210 gtetstoy,

— | ey

SELECT array_cat(ARRAY[1,2,3], ARRAY[4,5]);

Result:
array_cat

e array_ndims(anyarray)

array_ndims &= Hi € 2| X} &l S Htehotrt,
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SELECT array_ndims(ARRAY[[1,2,3], [4,5,6]]);

Result:
array_ndims

e array_dims(anyarray)

array_dims &= HI E 2| Xt==0f| Clict B A E 591 S Hretet L Ot
SELECT array_dims(ARRAY[[1,2,3], [4,5,6]]);

Result:
array_dims

[L:2][1:3]
(1 row)

e array_fill(anyelement, int[], [, int[]])
array_fill 2= MEAH O 2 M SE ¢t XS AFESHY =7|=t E {2 S

dhskstCt
SELECT array_fill(7, ARRAY[3], ARRAY[2]);

Result:
array_fill

[2:41(7,7,7)
(1 row)

e array_length(anyarray, int)
array_length &= 27 & Hi € X+ 2| Z0[E Btetotrt,

M

SELECT array_length(array[1,2,3], 1);

Result:
array_length
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e array_lower(anyarray, int)
array_lower &£ 20 H| G AHA 9| 2|27k HhetotLt.

SELECT array_lower('[0:2]={1,2,3}"::int[], 1);

Result:
array_lower

e array_position(anyarray, anyelement [, int])
array_position &= Al A QA0 XS &l flAFE, Ee R HR /20
AIESHO] B GO 7 R QX7 HZ L2 ©H k= o 5o Q™A S
SESHSHCHHAE 2 1 X110] OfOFHCH).
SELECT array_position(ARRAY[ 'sun', 'mon', 'tue’,'wed', "thu', 'fri','sat'],

‘mon’);

Result:
array_position

e array_positions(anyarray, anyelement)
array_positions 2= SR QIXHQl HY S Of| A TR QXG0 3f &St B 22
QlHAE dHatSChH 2 1 A}2I0|0fOF SHE,

SELECT array_positions(ARRAY['A',"'A",'B',"'A"], 'A");

Result:
array_positions

e array_prepend(anyelement, anyarray)

array_prepend &=+ Hf EO| A| R E 20f| anyelement & F=7tSLLL,
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SELECT array_prepend(1, ARRAY[2,3]);

Result:
array_prepend

e array_remove(anyarray, anyelement)

array_remove &t == 2 E 0t 242 RS G0l 25 XAt
SELECT array_remove(ARRAY[1,2,3,2], 2);

Result:
array_remove

e array_replace(anyarray, anyelement, anyelement)
array_replace 2= A& ¢t S Lo E B = JAS M a2 2 A5

dhskstCt
SELECT array_replace(ARRAY[1,2,5,4], 5, 3);

Result:
array_replace

e array_to_string(anyarray, text [, text])
array_to_string &= A JE & 7|22 null XS (B oA X|E7t5)2

ALE5H0 B B A A5 HZET text S HHetotCt,

—

i

SELECT array_to_string(ARRAY[1, 2, 3, NULL, 5], ',', "*");

Result:
array_to_string
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e array_upper(anyarray, int)
array_upper &= A3 Hi @ XL O M 2| e otgtS ghetotLy.,

SELECT array_upper(ARRAY[1,8,3,7], 1);

Result:
array_upper

e cardinality(anyarray)
cardinality &£ Bl 22| & | 5 BI2tSHALE 0| B Q2B o0 &

HE2toHC},
SELECT cardinality(ARRAY[[1,2],[3,4]1]);

Result:
cardinality

e string_to_array(text, text [, text])
string_to_array & == NS E & 7|22 null XS (B oA X|E7Is)2
AESHH ZXHES HIE B A2 Lt

SELECT string to_array('xx~"~yy~~t~zz' "~Ax' 0 yy '),

Result:
string to_array

{xx,NULL,zz}
(1 row)

e unnest(anyarray)

unnest &= HiE S Ao Hgte =z HEICL
SELECT unnest(ARRAY[1,2]);

Result:
unnest
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unnest(anyarray, anyarray |, ...])
O Z= O HiE(MZ LHE type = 7h5)= &2 2= 2Hotr} 0| A2
FROM Z 0| A 2F 5{ & EI T},

SELECT * FROM unnest(ARRAY[1,2],ARRAY[ 'foo', 'bar','baz']);

Result:
unnest | unnest
________ I
1 | foo
2 | bar
| baz
(1 row)

Range Functions and Operators

lower(anyrange)

lower &£ YU =l =XHHLQ| Q| S}t 4t

o

dhetSHCE

SELECT * FROM lower(numrange(1.1,2.2));

Result:

upper(anyrange)

- AL P~
upper &= Y= E AHY || oot 4t

o

dketSHC)

SELECT * FROM upper(numrange(1.1,2.2));

Result:
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2.2
(1 row)

e isempty(anyrange)
isempty &£ Y E <AL ?7F I ZLIX|Off THet =2[gtS hetotLy.

SELECT * FROM isempty(numrange(1.1,2.2));
Result:

isempty

e lower_inc(anyrange)
lower_inc &£ Y E <A (2| 5tek 20| ZX{st=X[0f CH

dhetSHCE

F

Ot
fir

2|

e
o

r

SELECT * FROM lower_inc(numrange(1.1,2.2));
Result:

lower_inc

e upper_inc(anyrange)
upper_inc &= YHE AH (2| ot 20| EXBt=X[0f tict =2| ¢S

HEBESHCY
SELECT * FROM upper_inc(numrange(1.1,2.2));
Result:

lower_inc
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e lower_inf(anyrange)
lower_inf &= YH &l A (2| 51etgr0| £t (infinite) 21 X|Off TS =2[gtS

HE2toHC},
SELECT * FROM lower inf('(,)'::daterange);
Result:

lower_inf

e upper_inf(anyrange)
upper_inf F=£ &= £l <A@ P2 TtEl0] FSH(infinite) 20 X|Off BTt =2[ZE

HEBESHCY
SELECT * FROM upper_inf('(,)'::daterange);
Result:

upper_inf

Ul

range_merge &= Y HE F <A HQ|E Z&5t= E| 29| =X RS Erehott.
SELECT * FROM range merge('[1,2)'::int4range, '[3,4)'::int4range);
Result:

range_merge

Aggregate Functions
e array_agg(expression)

array_agg &t null 2 £t Y HUS S array = BHEHOHCH
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QIXt EtR s any non-array type
Ht2t EFQ! : array of the argument type

e array_agg(expression)

array_agg &= YHE|= array 52 1 A S7HEl array O AZ5H0] Btetotrt
(2| Y= El array = 5L A S 242, null £= empty O|H QHEICH

QIXFELY s any array type

Htzt EFQY : same as argument data type

e avg(expression)
avg B BE QIXfo| S TRIS BhEkoiCt

IR} EFR! : smallint, int, bigint, real, double precision, numeric, or
interval

Htst EFR : numeric for any integer-type argument, double precision for a
floating-point argument, otherwise the same as the argument data type

e bit_and(expression)
bit_and 2= null 0| Ot 2 &

= Y| AND HIE A4t
(LHgL0] EXBHA| B2 82U null S Hhetetth

I
L— HA

o

HE2hotCt,
QX EF :smallint, int, bigint, or bit
Htzt EFQY : same as argument data type

e  bit_or(expression)
bit_or =+ null 0| Ottl 2= Y= ¢fO| OR H|E ALgtS Hhehotrt,
(GIAFZHO| EXYSHR| &2 A2 null S wheksich
QX EF :smallint, int, bigint, or bit

Htzt EFQY : same as argument data type

* bool_and(expression)
booland &£ 2 E YL 0| true 2 A2 true, 11 2|0 = false E Br2HoHLY
CIX}EFY @ bool

':.'_fé.i EH’:I : bool
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e bool_or(expression
bool_or &++&= Y4 B StLIZEE true 2£0] Y2 true, 1 2|0l = false £
Ht2hotCt,
CIX}EFY @ bool

':.'_fé.i EH’:I : bool

e count(anything)

count 2= I H £ AO| 745 Betotrt,
QIXHEFY : any
Ht2t EFQ) : bigint
e  count(expression)
count &= YHE S S null 0| Ot AO| 7 =F Hretotrt

OIXFEFY : any
Hh2t EFQ) : bigint
e every(expression)
every 2t bool_and H4HALRL & Lo HALS =R BHCY,
CIX}EFY @ bool
HESh EFR : bool
e json_agg(expression)
json_agg &= YHE 2f=S 2O} JSON array £ EH2totrt,
OIXFEFY : any
HEShEFR] : son
e jsonb_agg(expression)
jsonb_agg &= Y E 24 =2 2 OLSON array = BHeotCt
OIXFEFY : any

Htzh EFQ : jsonb

r

e json_object_agg(name, value)

=\l

json_object_agg &= Y= & 0|5 /2L &S JSON M| 2 Hhatotrt,
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QIXFELRY : (any, any)
HtStEFY @ json

e jsonb_object_agg(name, value)
jsonb_object_agg &= YU E O|F /4t &S JSON 2| = Hretotrt,
QIXFELY : (any, any)

Htzt EFQ : jsonb

e  max(expression)

- o Uisls
max &£ 2= YHU S XS BHetotrt

QX EF :any numeric, string, date/time, network, or enum type, or
arrays of these types

Htzt Bt : same as argument type

e  min(expression)
min &£ 2= YU T 29SS oty
QIXFEFY :any numeric, string, date/time, network, or enum type, or
arrays of these types

Htzt EFQY : same as argument type

e string agg(expression, delimiter)
string agg 2t LHE 4/ 2 delimiter £ T-=0l H AT SILIC| EAIE 2
Ht2hotCt,
QIX}EFR! : (text, text) or (bytea, bytea)

Htzt EFQY : same as argument types

e sum(expression)

" e o e | de
sum B4 BE 92 30| 312 gL,

IR} EFR! : smallint, int, bigint, real, double precision, numeric,
interval, or money

Htsh EF Q) : bigint for smallint or int arguments, numeric for bigint
arguments, otherwise the same as the argument data type
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e xmlagg(expression)
xmlagg 2t == & HEl XML 24 =S StLte| XML 2 Phetotrt,
IR} EFY : xml
HESh EFR] : xml

e corr(Y,X)

corr &£ YHE F 42 |

>

2 2HA| 2= (correlation coefficient) S BH et
QIX} EFRL : double precision
Bt EFY : double precision

e covar_pop(Y, X)
covar_pop &+ LHE F =2 3 =2t (population covariance) = EtetSHLL,
QIX} EFRL : double precision
Bt EFQ : double precision

e covar_samp(Y, X)
covar_samp &= YHE F 2| HE S ZLt(sample covariance)= BHetotC
QIX} EFR! : double precision
Bt EFY : double precision

e regr_avgx(Y,X)
regr avgx & == 2 = El = & B ==(independent variable) X 2| B¢t =
BFSSECH(sum(X)/N).
QIX} EFR! : double precision
Bt EFQ : double precision

e regr_avgy(Y,X)
regr_avgy & T 2 HEl S5 (dependent variable) Y 2| B4/ S
BFSSECH(sum(X)/N).
QIX} EFR! : double precision

Bt EFQ : double precision
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e regr_count(Y, X)
regr_count &= Y E 0| 25 null Of Ot 4O +=F Br2toHCE
QIX} EFR! : double precision
Hh2t EFQ) : bigint

e regr_intercept(Y, X)
regr_intercept == YHE (X, Y) WO 2lsH 6T =2 M=
M ud Al (least-squares-fit linear equation)2| y B Hgt 2 BH=tSHTL
QIX} EFR! : double precision

Bt EFY : double precision

e regrr2(Y,X)

regr r2 &= YHE F =Bl & EAH 2= (correlation coefficient) 2| M| & 4f2
HFSHSHC}

QIX} EFR! : double precision

Bt EFY : double precision

e regr_slope(Y, X)

regr_slope &= Y| E (X, Y) W0l 2I5H 7o T £ A M58 ML 2] (least-
squares-fit linear equation)2| y B H = Ht&totCh 7| 7|t = Etetotrt

QIX} EFR! : double precision
Bt EFY : double precision
e regr_sxx(Y, X)
regr_sxx & == sum(X"2) - sum(X)2/N (= & == (independent variable) 2| X| & 2|
eh2 Btetstry,
QIX} EFR! : double precision
Bt EFY : double precision
e regr_sxy(Y,X)
regr_sxy & sum(XY) - sum(X)sum(Y)/N (= & 8 <= (independent variable) 2}

3% B4 (dependent variable) 2| X|& 2| €2 BtetotLt,
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QIX} EFRL : double precision
Bt EFY : double precision

e regr_syy(Y,X)
regr_syy & = sum(Y”2) - sum(Y)2/N (5% 'H <=(dependent variable) 2| X =2
ghS dtetotrt,
QIX} EFR! : double precision

Bt EFQ : double precision

e stddev(expression)

stddev &+ stddev_samp 2| historical alias 2] stddev_samp 2 & oS
Htst St

IR} EFR! : smallint, int, bigint, real, double precision, or numeric
Ht2t EFY : double precision for floating-point arguments, otherwise
numeric

e stddev_pop(expression)
stddev_pop &= BEHE ¢S RHRFHALS Hrgtotrt,
IR} EFR! : smallint, int, bigint, real, double precision, or numeric
Ht2t EFY : double precision for floating-point arguments, otherwise

numeric

e stddev_samp(expression)
stddev_samp &= YHE IS0 BEHETHAIZS UhasiCt,
IR} EFR! : smallint, int, bigint, real, double precision, or numeric
Bt EFY : double precision for floating-point arguments, otherwise
numeric

e  variance(expression)

variance &< var_samp 2| historical alias 2A{ var_samp 2 & 2ot
Htst St

IR} EFR! : smallint, int, bigint, real, double precision, or numeric

Ht2t EFY : double precision for floating-point arguments, otherwise
numeric
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e var_pop(expression)
var_pop &= YHE US| B MU (ZETHAL H&)S kot

—_

IR} EFR! : smallint, int, bigint, real, double precision, or numeric

Ht2t EFY : double precision for floating-point arguments, otherwise
numeric

e  var_samp(expression)
var_samp &= YEHE US| EE2 MU (BRERT WAL M&)S gretotot,
QX EF :smallint, int, bigint, real, double precision, or numeric

Ht2t EFY : double precision for floating-point arguments, otherwise
numeric

e mode() WITHIN GROUP (ORDER BY sort_expression)
mode &= YA T L[ RS BretotCh(Tef 2| RIgo] o272 B2, 0 &
o|o|o| 7|- 1 7H|:||- XE=15l_|[:|-)_
QIXtEFRY s any sortable type
Ht2t Et Q! : same as sort expression

e percentile_cont(fraction) WITHIN GROUP (ORDER BY sort expression)

percentile_cont &= & & &l fraction 0| 3 ESt= FH S PretorCh(THf &
LHR X X| b2 82, E7HR- S 0| 831 gfS ghetoti).

QIXtEFY : double precision or interval

Ht2t EtQ! : same as sort expression

e percentile_cont(fractions) WITHIN GROUP (ORDER BY sort_expression)
percentile_cont &=+ & & =l B S 0j| CHSH ZFZH 9| fractions Ol SHESt=

- Mo

dEUs2 dteteth
OI X} EFY : double precision or interval
f% EtQ! :array of sort expression's type

o percentile_disc(fraction) WITHIN GROUP (ORDER BY sort_expression)
percentile_disc &= 2 = &l fraction Ofl F & o| M Zgtat ZAHLE Z1t5H= 9|2

O _I__L
ol = Hhetotot.
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ro
>

FEFR :any sortable type

rII
fot

¥

[

FEIR! : same as sort expression

e percentile_disc(fractions) WITHIN GROUP (ORDER BY sort_expression)
percentile_disc &= 2 =l By 2 Of| CHSH Z+Z2F 2| fractions A2t O & k| =
ZA719o| H € & Hi=zlstC},

| Iy "

—
Zf null O] Ot Rla= Y| W 2{0f s Fot= ¢t = HE LY.

rir

2!
QIXtEFRY s any sortable type
Htzt EFQl : array of sort expression's type
e rank(args) WITHIN GROUP (ORDER BY sorted_args)
rank &= AL (S=E= A5 AAE Z80h rank ¢fS BHehetrt,
OIX} EtY : VARIADIC "any”
Ht2t EFQ) : bigint
e dense_rank(args) WITHIN GROUP (ORDER BY sorted_args)
dense_rank 2t QALS[ (FFE= A 52 4AHE XM Qleh rank £4S EretotLt.
OIX} EtY : VARIADIC "any”
Hh2t EFQ) : bigint
e percent_rank(args) WITHIN GROUP (ORDER BY sorted_args)
percent_rank == 2Xt2| 4 LHA rank ¢f= 0~1 AFO|2| gL = HISIGHTL
OIX} EtY : VARIADIC "any”
Bt EFY : double precision
e cume_dist(args) WITHIN GROUP (ORDER BY sorted_args)
cume_dist &= QXIS| HCHA rank 442 1/N~1 ALO|Q| £f 2 E HiStoICY
OIX} EtY : VARIADIC "any”
Bt EFY : double precision

e  GROUPING(args...)
GROUPING &= M gzt oM O™ args 7t S5HA| Gf=X| LIEfLY =
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F Y H|E OtA 3 (bit mask) S BHetetCt,
HtStEFR! : integer

Window Functions
e row_number()

row_number 2= X 2|S QI LHE|M L0 M| tiX & D S dFtotCt(count &
| S| AIRHBICh,
Hh2t EFQ) : bigint

e rank()
rank &£ AXSS TS SR WO rank 2t S BHEHSICE &, first peer 2
row_number 2} & 2 StLC}

Ht2t EFQ) : bigint

e dense_rank()

&2
rir
rot
=
0%

dense_rank &= gap 2 ZSHA| Of rank ¢t2 Pt2totCt &, peer

>

group = AL},
Hh2t EFQ) : bigint

e  percent_rank()

—

percent_rank 2f£ A} B SN =2 ((rank-1)/(TH E-1))= EretetCh

Bt EFQ : double precision
e cume_dist()

cume_dist - ST SO ATHN 29| (HH Y HZ)/(HH L2l $))2
F=tSECT
=}

rc
rtot
rok

rII
rtot
rr|

F2 : double precision

e ntile(num_buckets integer)

ntile 2= 1 FE Y E AKX 2] 717t2 7tsot S LS Lis 2ot E
i
HtstEFY : integer
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e lag(value anyelement [, offset integer [, default anyelement ]])
lag &= 2 Y 7Y (partition) L 0| A= B S SO A, AXY HELC} offset THE A0
A= Ho|2t HIHE|= giS Hhetotet.

S l= Ol QUCHH default £ BHEFSICE offset 1F default 7 2f | H, offset =
1 £ default = null O] =L},
B2t EFQ! : same type as value

e lead(value anyelement [, offset integer [, default anyelement |])
lead &&= &Y 7Y (partition) L 0] A= WS SOI|A, AKX & E L} offset THE
FlOf A= AO[2t1 FIte|= 2k ghetotLt.
S| = MOl RACHH default E BHEHOICE, offset 1F default 7F A 2F | ™, offset =

1 £ default = null 0| &IC},

Htet EFQ : same type as value

e first value(value any)

first_value &< window frame LH2| = &, A HR| M2l ZHo 2 HIIL| = 4t
tatsiLy,
F

rII rII
riot riot

FEIR! : same type as value

e last value(value any)

last_value &t == window frame L{2| &= &, OtX|Bf Ol Ao 2 HIIE|[&= 442

HFSoHCE
HtStEFR! : same type as value

e nth value(value any, nth integer)
nth_value &+ window frame LH2| = &, n HI| &2l Ao HWItL| = 42
HESISHOHZA2 1 £ 8 M0, BHefn B 40| 812 Al null = BtetotC).
HtStEFQ! : same type as value

System Information Functions
e  current_catalog

current_catalog() B4 31T} BO|E{H|0| A0] 0|22 HIBIT (squ EZ O/
ual_EEI-EJ_n El_ |.)
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SELECT current_catalog;

Result:
current_database

e current_database()
current_database() &= X H|O|E{H| 0| 22| O| 55 Hhatotrt,

SELECT current_database();

Result:
current_database

e current_query()
current_query() &£ S2I0|AET7I QHSI0] AX| MU F 0l FH2 o HHAEE
o
=

=

=
Ht2}SHCF (-',:- 7 O| Mo HEHE
SELECT current_query();

Result:
current_query

SELECT current_query();
(1 row)

. current_role

o
T
i
rot
o

current_role() &=+ current_user 2} &2 4/
SELECT current_role;

Result:
current_user
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e current_schema[()]

current_schema &= WX A7|0t2| O| &2 Htatotrt,
SELECT current_schema();

Result:
current_schema

e current_schemas(boolean)
current_schemas() &= AMEG 20

o
SAIN A7|0+2 ZEER Meys 4

>

{ 27|0t0| 0| E2 HratotCh(MEi oz

Ch.

39

SELECT current_schemas(true);

Result:
current_schemas

{pg_catalog,public}
(1 row)

L current_user

current_user() &= S =AY ALEX} 0| F S HretotLy.
SELECT current_user;

Result:
current_user

. inet_client_addr()

inet_client_add() &= ®4 HAE2| F4

i
e
i
rot
n

SELECT inet_client_addr();

Result:
inet_client_addr
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3 8dl
(1 row)

e inet_client_port()
inet_client_port() &= A4 HZ 9| port E BratotLY,

SELECT inet_client port();

Result:
inet_client_port

. inet_server_addr()

inet_server_addr() &= 22 ¢

SELECT inet_server_addr();

Result:
inet_server_addr

(1 row)

e inet_server_port()
inet_server_port &= HZ L0 U= AH port HZ E HILIOICE

SELECT inet_server port();

Result:
inet_server_port

e  pg_backend_pid()
pg backend_pid &&= X ME0| HEE M ZEMAL ZE2MAID E

dhststLt,
SELECT pg_backend pid();

Result:
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pg_backend pid

61675
(1 row)
e  pg blocking_pids(int)
pg blocking pids &4+ XIHE At T2 HA 1D & HEFSHE TRA 2 D &

dhskstCt
SELECT pg_blocking pids(61675);

Result:
pg blocking pids

(1 row)

e pg_conf load_time()

pg_conf_load_time &= 7 load 2| A|7HS BtStolLt
SELECT pg_conf_load time();

Result:
pg_conf load time

2017-10-18 13:36:51.99984+09
(1 row)
e pg_my_temp_schema()
pg_my_temp_schema & =& MM 2| QIA[ A7[02| OID

U= EF 0 = gttty

i

HrebokCt QIAl 27| 0kt

SELECT pg_my temp schema();

Result:
pg_my_ temp schema
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e pg_is_other_temp_schema(oid)
pg_is_other_temp_schema &=+ A 7|07} CHE M4 Q| YIA| AZ[OFQIX]

2hQIsto] gt Hhetottt.

SELECT pg_is _other temp schema(61675);

Result:
pg _is_other_temp_schema

(1 row)

e  pg_listening channels()
pg_listening_channels &= M0 M 2AX) =41 C{7| S X2 0| ES

SELECT pg_listening channels();

Result:
pg_listening channels

e  pg_notification_queue_usage()

pg_notification_queue_usage &= A 7 E H|57|A L& queue 2

Ht=tSHEH0-1).

SELECT pg_notification_queue_usage();

Result:
pg _notification_ queue usage

e  pg_postmaster_start_time()

pg_postmaster_start_time 2= A{H 2| A|& A|7HZ BheloiO)

SELECT pg_postmaster start time();

Result:
pg_postmaster start time
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2017-10-18 13:36:52.019037+09
(1 row)

e pg_trigger_depth()
pg_trigger_depth &= EZ|H2| 9 SH == EH&totCi(EC|A LHFROAM
o
=

AH =M MOR2 SELX| QYoH

r

SELECT pg_trigger depth();

Result:
pg_trigger depth

. session_user
session_user 2t== MM AR X} 0| E8 HizlsiC}

SELECT session_user;

Result:
session_user

agens
(1 row)

L user

user &£ current_user 2t &t 4t = Ht=olC}
SELECT user;

Result:
current_user

e version()
version & =+ AgensGraph 2| H{Td HE E Ht=totrt

_

SELECT version();

Result:
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version

PostgreSQL 9.6.2 on x86_64-pc-linux-gnu, compiled by gcc (GCC) 4.4.7 2
0120313
(Red Hat 4.4.7-17), 64-bit

(1 row)

e has_any_column privilege(user table, privilege)
has_any_column_privilege 2= user 7} table 2| 2= Z &0 CHd}| CHE A St

S & Heots 7HX| 1 JA=A] =2| ¢S ghehetot.

SELECT has_any_column_privilege('agens', 'myschema.mytable', "'SELECT');

Result:
has_any column_privilege

(1 row)

e has_any_column_privilege(table, privilege)

Of &= X ALEXH7 L table 2| 2= Z &0 tiet Mohs 7HA| 1 U= =2l S
Hhekotot.

SELECT has_any_column_privilege( 'myschema.mytable', 'SELECT");

Result:
has_any column_privilege

(1 row)
e has_column privilege(user table, column, privilege)
has_column_privilege 2= user 7} table 2| Z & 0j Lot #ot2 7HX| 1 Q=X

=2| gt S ghehetoy.

SELECT has_column_privilege('agens', 'myschema.mytable', 'coll', 'SELEC
)5
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Result:
has_column_privilege

(1 row)

e  has_column_privilege(table, column, privilege)

0| B4 = BIX AL2 A7} table ©] ZZOl ChE WSHS 74X| D QYK =2]2H2
dhetSHCE

SELECT has_column_privilege( 'myschema.mytable', 'coll', 'SELECT'");

Result:
has_column_privilege

(1 row)

e has_database_privilege(user, database, privilege)
has_database_privilege &=+ user 7| database Of CH3t #eHS 7HX| 0 Q=X|

=2|gf= gretott,
SELECT has_database privilege('agens', 'test', 'connect');

Result:
has_database privilege

(1 row)

e has_database_privilege(database, privilege)

O gt== X ALE X7} database Of Cii et #ok= 74X 2 =X =E[4tE
Ht2hotCt,

SELECT has_database privilege('test', 'connect');

Result:
has_database privilege
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e has_foreign_data_wrapper_privilege(user, fdw, privilege)
has_foreign_data_wrapper_privilege =+ user 7} foreign-data wrapper Of CH3t

Hots 74X UA=R| =2|gS grerott,

CREATE EXTENSION postgres fdw;

SELECT has_foreign data_wrapper_privilege('agens', 'postgres fdw', 'usa
ge');

Result:
has_foreign _data wrapper_privilege

(1 row)

e has_foreign_data_wrapper_privilege(fdw, privilege)
O| &t SR AFE X7} foreign-data wrapper Off CHSH #HoHS 7HX| 0 /J=X|

SELECT has_foreign data_wrapper_privilege('postgres fdw', 'usage');

Result:
has_foreign _data wrapper_privilege

(1 row)

e has_function_privilege(user, function, privilege))

has_function_privilege & =+ user 7} function O L et HotZ 7HX| 1 Q!

=2| gt S ghehetry.

N

rir

SELECT has_function privilege('agens', 'getfoo()', 'execute');

Result:
has_function privilege
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e has_function_privilege(function, privilege)

0| &= B AL2 X7} function Ofl CHSH H3HE 74X| T QK| =2|2t 2
dhetSHCE

SELECT has_function privilege('getfoo()', 'execute');

Result:
has_function privilege

(1 row)

e has_language_privilege(user, language, privilege)

has_language_privilege 2=+ user 7| language Of| CH3t #oHS 7HX| 0 Q=X|
=2| gt S grehotrt.
SELECT has_language privilege('agens', 'c', 'usage');
Result:
has_language privilege
t
(1 row)
e has_language_privilege(language, privilege)
O gt== X ALEX}7} language Off CHSH #oHS 74X 1 J=X| =24 S
HE2totC},
SELECT has_language privilege('c', 'usage');
Result:
has_language privilege
t
(1 row)
e has_schema_privilege(user, schema, privilege)
has_schema_privilege 24>+ user 7} schema Ol CH$H #$H2 74X 0 J=X]

=2| gt S ghehety.
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SELECT has_schema privilege('agens', 'myschema', 'usage');

Result:
has_schema_privilege

(1 row)

e has_schema_privilege(schema, privilege)
O g4== WY ALE X7t schema Off CHEH #BHS 74X

—

=

A=A =2[%k

o

HE2toHC}
SELECT has_schema privilege( 'myschema', 'usage');

Result:
has_schema_privilege

(1 row)

e has_sequence_privilege(user, sequence, privilege)
has_sequence_privilege < user 7| sequence O Lot #oHS 7HX| 1
= 2| S gretotLt.,

A=A

SELECT has_sequence privilege('agens', 'serial', 'usage');

Result:
has_sequence_privilege

(1 row)

e has_sequence_privilege(sequence, privilege)
O g4== B} ALE X7} sequence Off TS HTHS 7HX| 1
Hhgh St}

—_

UA=A| =2[2k

o

SELECT has_sequence privilege('serial’, 'usage');
Result:

has_sequence_privilege
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e has_server_privilege(user, server, privilege)

has_server_privilege &t =+ user 7} server O Ci{ ot HBH2 7HX| 1D JQ=X| =2| 42
Htst St

CREATE SERVER app _database_server
FOREIGN DATA WRAPPER postgres fdw
OPTIONS (host '127.0.0.1', dbname 'agens');

SELECT has_server privilege('agens', 'app database server', 'usage');

Result:
has_server_privilege

(1 row)

e has_server_privilege(server, privilege)
O 2= B ALE A7t server Off CHSE HoHE 7HA| X QU=X] =2[ 2k

o

HhSHSHCY,

SELECT has_server privilege('app_database server', 'usage');

Result:
has_server_privilege

(1 row)

e has_table_privilege(user, table, privilege)

has_table_privilege 2=+ user 7} table O CH2F #otS 7HX| 1D J=X| =242
Htst St

SELECT has_table privilege('agens', 'myschema.mytable', 'SELECT');

Result:
has_table privilege

(1 row)

e has_table_privilege(table, privilege)
O 2= S} ALE X7t table Off CHSE HotS 7HX| 1 J=X] =2[ 2k

— —

o

dhetSHC)
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SELECT has_table privilege('myschema.mytable', 'SELECT');

Result:
has_table privilege

(1 row)

* has_tablespace_privilege(user, tablespace, privilege)
has_tablespace_privilege &<+ user 7| tablespace O Cii ot H2HE2 7HA| 1 Q=X

=2|gf= gretottt,
SELECT has_tablespace privilege('agens', 'pg default', ‘'create');

Result:
has_tablespace privilege

(1 row)

e has_tablespace_privilege(tablespace, privilege)

O &= X AFE X} tablespace O CHRF #oHS 74X J=X| =242
Ht2tSHO

SELECT has_tablespace privilege('pg default', 'create');

Result:
has_tablespace privilege

(1 row)
e has_type_privilege(user, type, privilege)
has_type_privilege 2t 5= user 7| type Of Lot #otS 7HX[ 0 JU=X] =2| 2k

e

o

SELECT has_type privilege('agens', 'rainbow', 'usage');
Result:
has_type privilege
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(1 row)

e has_type_privilege(type, privilege)

Of = X ALEXH7 type Off Tt HotE ZHA| 2 Q=A] =2[2k S ghetottt

SELECT has_type privilege('rainbow', 'usage');
Result:
has_type privilege

(1 row)

e pg_has_role(user, role, privilege)
pg_has_role & 5= user 7 role Off St Hots 7hA[ 1 Q=X =2|gfE HHetettt.

SELECT pg_has role('agens', 'agens', 'usage');

Result:

pg _has_role
t
(1 row)

e pg_has_role(role, privilege)
O 2= S| ALE Xt role Off CHEF #EHE 74X 1 A=X| =2| 8k

— - -

o

dhetsiCt,

SELECT pg_has role('agens', ‘'usage');

Result:

pg _has_role
t
(1 row)

e row_security_active(table)
row_security_active & == 21Xl AL X} 7} table O CHSH row level 2 H H0| 2 2}
f

E|0 A=A =2| gt S ghgtetr

SELECT row_security active('myschema.mytable");

Result:
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row_security active

(1 row)

. pg_collation_is_visible(collation_oid)
pg_collation_is_visible &&= A A 20| collation O EX{SI=X[0f| Cliet HEE

dhskstCt
SELECT pg_collation is visible(100);

Result:
pg collation is visible

(1 row)

. pg_conversion_is_visible(conversion_oid)
pg_conversion_is_visible & 5+ search path O conversion X 0| & YEE
Htst St

SELECT pg_conversion_is visible(12830);

Result:
pg_conversion_is visible

(1 row)

. pg_function_is_visible(function_oid)

pg_function_is_visible 2t =+ search path Of function =X 0| & H & & Ht=t5HC,
SELECT pg_function_is visible(16716);
Result:

pg_function_is visible

(1 row)

e pg_opclass_is_visible(opclass_oid)

—_

pg_opclass_is_visible 2= search path Of| opclass =X O £ H E E Ht=lotC}
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SELECT pg opclass is visible(10007);

Result:
pg _opclass is visible

(1 row)

e  pg_operator_is_visible(operator_oid)

pg_operator_is_visible 2t~ search path Ol operator =X 0| & H &

i
rt
rtot
rot

SELECT pg_operator_is visible(15);

Result:
pg_operator_is visible

(1 row)

e pg_opfamily_is_visible(opclass_oid)

pg_opfamily_is_visible <=+ search path Of opfamily =i O} £ HE E dt=

SELECT pg opfamily is visible(421);
Result:

pg_opfamily is visible

(1 row)

. pg_table_is_visible(table_oid)

pg_table_is_visible =+ search path Of| table =X O & HE E Ht=totCt

—_

SELECT pg_table is visible(16553);

Result:
pg_table is visible
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e  pg_ts_config is_visible(config_oid)
pg_ts_config_is_visible 2t~ search path O] text search configuration =X O &

ZHE gretotrt,
SELECT pg_ts config is visible(3748);

Result:
pg ts config is visible

(1 row)

. pg_ts_dict_is_visible(dict_oid)
pg_ts_dict_is_visible 2=+ search path Of| text search dictionary =X 0| & JEE

dhskstCt
SELECT pg_ts dict is visible(3765);

Result:
pg _ts dict is visible

(1 row)

e  pg_ts_parser_is_visible(parser_oid)
pg_ts_parser_is_visible 2+ search path O text search parser =X & HEE

dhskstCt
SELECT pg_ts parser is visible(3722);

Result:
pg _ts parser_is visible

(1 row)

e  pg_ts_template_is_visible(template_oid)
pg_ts_template_is_visible & <+ search path O text search template =Xl O{ &

JE & gretetrt
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SELECT pg_ts template is visible(3727);

Result:
pg ts_template is visible

(1 row)

e  pg_type_is_visible(type_oid)

pg_type_is_visible 2t~ search path O type &= = domain =X 0| & HE

Hhekotot.

i

SELECT pg_type is visible(16);

Result:
pg_type is visible

(1 row)

o format_type(type_oid, typemod)
format_type 8=+ G|O[E Et QI E S Hhetotrt,

SELECT format_type(16, 1);

Result:
format_type

boolean
(1 row)
e  pg_get_constraintdef(constraint_oid)

pg_get_constraintdef 2f =+ constraint 2| H2| & Y=ot}
SELECT pg_get constraintdef(13096);

Result:
pg_get constraintdef

CHECK ((VALUE >= 0))
(1 row)
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e  pg_get_constraintdef(constraint_oid, pretty_bool)

0| 4=+ constraint 2| Ho|E Bt2tGHC}
SELECT pg_get_constraintdef (13096, true);

Result:
pg_get constraintdef

CHECK ((VALUE >= 0))
(1 row)

e pg_get functiondef(func_oid)
pg_get_functiondef & 5=+ function 2| Ho|E Bt=tsotLY,

SELECT pg_get functiondef(16716);

Result:
pg_get functiondef

CREATE OR REPLACE FUNCTION public.getfoo()+

(1 row)

e pg_get function_arguments(func_oid)

pg_get_function_arguments &=+ & Ho|9| Q1K £F (7|

SELECT pg_get function_arguments(16739);

Result:
pg _get function_arguments

double precision, double precision
(1 row)

e pg_get function_identity_arguments(func_oid)

pg_get_function_identity_arguments &t+= &

OO HISLS
Sle) ghetetrt

+

SELECT pg_get function_identity arguments(16739);

Result:
pg_get function_identity arguments
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double precision, double precision
(1 row)

e pg_get function_result(func_oid)

pg_get_function_result &= =2 RETURN 7= = HH2totCt
SELECT pg_get function result(16739);

Result:
pg_get function_result

float8 range
(1 row)

e pg_get_indexdef(index_oid)

SFA L

pg_get_indexdef &= index Of TSt cREATE INDEX B O BH2HOHCE
SELECT pg_get indexdef(828);

Result:
pg_get indexdef

CREATE UNIQUE INDEX pg default acl oid index ON pg default acl USING b
tree (oid)

(1 row)

e pg_get_indexdef(index_oid, column_no, pretty_bool)
ShA L

pg_get_indexdef =+ index O CH St cREATE INDEX & HO{ & HI2HSILE column_no

20| 0 O] O}l B EhotLto| QI A HS HO| oL,
SELECT pg_get indexdef (828, 1, true);

Result:
pg_get indexdef

e pg_get keywords()
pg_get_keywords €= SQL 7| Y E°| S 20|L} 7HH| D 2| S Htetsirt,
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SELECT pg_get keywords();

Result:
pg_get keywords

(abort,U, "O| L[ X ASZ")
(absolute,U, "0 2FE[X| AZ™)
(433 row)

e pg_get ruledef(rule_oid)
pg_get_ruledef &= 12| 0f| C{2F CREATE RULE == 2

MM
Il

SELECT pg_get ruledef(11732);

Result:
pg_get ruledef

e pg_get ruledef(rule_oid, pretty_bool)
O| gt~ 15| 0f| CH cREATE RULE B H O E BtatsiLt,

SELECT pg_get ruledef(11732, true);

Result:
pg_get ruledef

CREATE RULE "_RETURN" AS

(1 row)

e pg_get serial_sequence(table_name, column_name)
pg_get_serial_sequence 2t =+ serial, smallserial, bigserial Z &2 AI&5I=
A @22 0| 55 Hhetotrt.

o= -1

SELECT pg_get serial sequence('serial t', 'coll');

Result:
pg_get serial sequence
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public.serial t coll seq
(1 row)

e  pg_get triggerdef(trigger_oid)
pg_get_triggerdef & === trigger Ol Ci 2t CREATE [ CONSTRAINT ] TRIGGER &&=
2o =L

SELECT pg_get triggerdef(16887);

Result:
pg_get triggerdef

CREATE TRIGGER tsvectorupdate BEFORE INSERT OR UPDATE ON messages
FOR EACH ROW EXECUTE PROCEDURE
tsvector_update trigger column('tsv', 'configcol', 'title', 'body")
(1 ro
w)

e  pg_get triggerdef(trigger_oid, pretty_bool)

O| &£ trigger Ofl CH$ CREATE [ CONSTRAINT ] TRIGGER == EO|&CL.

M

SELECT pg_get triggerdef(16887, true);

Result:
pg_get triggerdef

CREATE TRIGGER tsvectorupdate BEFORE INSERT OR UPDATE ON messages
FOR EACH ROW EXECUTE PROCEDURE
tsvector_update trigger column('tsv', 'configcol', 'title', 'body")
(1 ro
w)

e pg_get_ userbyid(role_oid)
pg_get_userbyid &+ X3 = 0ID £ role 2 BtetotLt

SELECT pg_get userbyid(13096);

Result:
pg_get userbyid
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agens
(1 row)

e pg_get viewdef(view_oid)

O] 2+ view EE£ mview Of TSt 7|2 seLecT 25 20 &Lt
SELECT pg_get_viewdef(17046);
Result:
pg _get viewdef
SELECT pg_class.relname, +
pg_class.relnamespace, +
FROM pg class;
(1 row)
. pg_get_viewdef(view_oid, pretty_bool)
O] 2t~ view EE£ mview Of TSt 7|2 seLecT 25 20 =Lt

SELECT pg_get viewdef (17046, true);

Result:
pg_get_viewdef
SELECT pg_class.relname, +
pg_class.relnamespace, +

FROM pg class;
(1 row)

. pg_get_viewdef(view_oid, wrap_column_int)
O| et== view EE &= mview Of| Lot 7| 2 sELecT 2= EOFLCEL EE7H QY=

A8e € w2 & &R0 gelE gis 20 =Ct

oF
rlo

SELECT pg_get viewdef(17046,50);

Result:
pg _get viewdef

SELECT pg_class.relname, pg class.relnamespace, +
pg _class.reltype, pg class.reloftype, +
pg class.relowner, pg class.relam, +
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pg class.relfilenode, pg class.reltablespace,
pg _class.relpages, pg class.reltuples,

pg class.relallvisible, pg class.reltoastrelid,

pg_class.relhasindex, pg class.relisshared,
pg_class.relpersistence, pg class.relkind,
pg_class.relnatts, pg class.relchecks,

pg class.relhasoids, pg class.relhaspkey,
pg_class.relhasrules, pg class.relhastriggers,
pg_class.relhassubclass,
pg_class.relrowsecurity,

pg _class.relforcerowsecurity,

pg class.relispopulated, pg class.relreplident,

pg_class.relfrozenxid, pg class.relminmxid,
pg class.relacl, pg class.reloptions
FROM pg class;

+ + + + + + A+ A+ A+ +

(1 row)

e pg_index_column_has_property(index_oid, column_no, prop_name)

pg_index_column_has_property &= QI1EH#A Sof| X|HE £40| J=X| O & E

THEHSHG] gt ghetottt.

SELECT pg_index_column_has_property(17134, 1, 'orderable');

Result:
pg_index_column_has property

(1 row)

e pg_index_has_property(index_oid, prop_name)

pg_index_has_property 2= A Q10| X| g &l &40 A=K
HFSoHCE

SELECT pg_index_has_property(17134, 'clusterable');

Result:
pg_index_has_property
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e pg_indexam_has_property(am_oid, prop_name)
OIEA MM A HMETZXEE £8S 7H

U] O F& LEHSHY gt gttt

- =

pg_indexam_has_property & T+

SELECT pg_indexam_has_property(403, 'can order');

Result:
pg_indexam_has_ property

(1 row)

e pg_options_to_table(reloptions)
pg_options_to_table &&= A E2|X| M 2| name/value set = HHetotCt,

SELECT pg_options _to table(reloptions) FROM pg class;

Result:
pg_options_to table

(security barrier,true)
(1 row)

e pg_tablespace_databases(tablespace_oid)

pg_tablespace_databases & =& H|O| & A O| A 0f 24 K| 7} = G| O E{ H| O] A

Herg it
SELECT pg_tablespace databases(1663);

Result:
pg_tablespace _databases
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e  pg_tablespace_location(tablespace_oid)
pg_tablespace_location & =& H|O| & S 710| {[X[ot It A|[AHIO| A2 E

HE2toHC},
SELECT pg_tablespace location(1663);

Result:
pg_tablespace location

/home/agens/AgensGraph/db_cluster
(1 row)

*  pgtypeof(any)
pg_typeof &=+ O £ 2| data type = EFetotCt.

SELECT pg_typeof(1);

Result:
pg_typeof

integer
(1 row)

e collation for (any)

collation for gH== AX2| H|O|E Y& S gretotrt.

—_

SELECT collation for ('foo' COLLATE "de DE");

Result:
pg_collation for

. pg_describe_object(catalog_id, object_id, object_sub_id)

pg_describe_object 2 = database object 2| & HZ "tetotCt,

SELECT pg_describe object(1255, 16716, 9);

Result:
pg_describe_object
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getfoo() &=

e pg_identify_object(catalog_id oid, object_id oid, object_sub_id integer)
pg_identify_object 2f<== database object 2| A|'H M & E "IStolLCt,

SELECT pg_identify object(1255, 16716, 9);

Result:
pg_identify_object

(function,public,, "public.getfoo()")
(1 row)
. pg_identify_object_as_address(catalog_id oid, object_id oid, object_sub_id integer)
pg_identify_object_as_address 2= database object 2| FA-0f| Lot A/ HXt2

dhskstCt
SELECT pg_identify object as_address(1255, 16716, 0);

Result:
pg _identify object as address

(function, "{public,getfoo}",{})
(1 row)

e pg_get object_address(type text, name text[], args text[])
pg_get_object_address &= A EXA2Z 2 E H|O|E{H| O] & Z4H| 9| =2 F Hhghotrt,
SELECT pg_get object address('type', '{public.comp}', "{}");

Result:
pg_get object address

(1247,17063,0)
(1 row)

. col_description(table_oid, column_number)

col_description & H|O| = ZE2| =45 Hhatotrt,

SELECT col description(17064, 1);
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Result:
col description

code_number
(1 row)

e obj_description(object_oid, catalog_name)

obj_description 2=+ database object 2| A4 2 Ht=}ot
SELECT obj description(16887, 'pg trigger');

Result:
obj description

comment on trigger
(1 row)

e obj_description(object_oid)

O| @<=+ database object 2| =412 HI2totLt (0| & AL E[X|

SELECT obj_description(16887);

Result:
obj description

comment on trigger
(1 row)

e shobj_description(object_oid, catalog_name)
O| &+ &5 database object 2| =42 Ht=tSIC

SELECT shobj_description(1262, 'pg database');

Result:
shobj description

(1 row)

e txid_current()
txid_current &= A ETHMSE D S 7M1, HAX|
=

EUYMID S
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SELECT txid _current();

Result:
txid current

txid_current_snapshot()

txid_current_snapshot &= AN AHAF 21

o

—_

SELECT txid_current_snapshot();

Result:
txid current_snapshot

2062:2062:
(1 row)

txid_current()

txid_current &= X ETHAM Ip E 7L, HX| E
EZi™MM p E STt

SELECT txid _current();

Result:
txid current

txid_current_snapshot()

txid_current_snapshot &= M AHAF Zf

o

— -

SELECT txid_current_snapshot();

Result:
txid current_snapshot

2062:2062:
(1 row)
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e txid_snapshot_xip(txid_snapshot)

txid_snapshot_xip &£ 2 WA A TS EHAM D

i
r
i
ot
n

SELECT txid _snapshot xip('2095:2095:");

Result:
txid snapshot_xip

(1 row)

e txid_snapshot_xmax(txid_snapshot)
txid_snapshot_xmax &£ AP AFO| X|CH LS Bhetotl,
SELECT txid _snapshot xmax('2094:2095:");

Result:
txid_snapshot_xmax

2095
(1 row)

e  txid_snapshot_xmin(txid_snapshot)

txid_snapshot_xmin &&= AP AFO| XA FS HiStolC

SELECT txid _snapshot xmin('2094:2095:");

Result:
txid _snapshot_xmin

2094
(1 row)

e  txid_visible_in_snapshot(bigint, txid_snapshot)
txid_visible_in_snapshot &£ AHAFO| EGHAMM D 7t HEA|Z|=X| R E

SISCE(MEEHMM D E AFESHA| 2Lt
SELECT txid visible in_snapshot(2099, '2100:2100:');

Result:
txid visible in_snapshot
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(1 row)

e  pg_xact_commit_timestamp(xid)
pg_xact_commit_timestamp &= EH MO FHOIE A|ZF

o
=
Ht2tSHEL (track_commit_timestamp Zt2F0[E{ 7} on 2 2 A E|0{OF BIC})
SELECT pg_xact_commit timestamp('2097'::xid);

Result:
pg_xact commit timestamp

2017-10-18 13:38:09.738211+09
(1 row)
e pg_last_committed_xact()
pg_ last_committed_xact &=+ X4 HO =l EGHM MO EZAM 1p o 7Ol =
AlZ+e BreistLt,
(track_commit_timestamp Lf2t0|E{ 7} on S 2 A7 |0 OF BHLL)
SELECT pg_last committed xact();

Result:
pg_last committed xact

(2097,"2017-10-18 13:38:09.738211+09")
(1 row)

e  pg_control_checkpoint()
pg_control_checkpoint &= AKX HIAZQIE HEf HEE HLtotC}

SELECT pg_control checkpoint();

Result:
pg_control_checkpoint

(0/1D4BoD0,0/1D4B038,0/1D4B0D0O, 000000010000000000000001 ,
1,1,t,0:2063,24576,1,0,1751,1,0,1,1,0,0,"2017-10-16 16:26:21+09")
(1 row)
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pg_control_system()

pg_control_system &= A HEE

_F_l
o
i
oA
HT
i
L
%
o
n

SELECT pg_control system();

Result:
pg_control_system

(960,201608131,6469891178207434037,"2017-10-16 16:26:21+09")
(1 row)

pg_control_init()
pg_control_init &= S AH =7(9t SE YE S Hretotot,

SELECT pg_control init();

Result:
pg_control init

(8,8192,131072,8192,16777216,64,32,1996,2048,t,t,t,0)
(1 row)

pg_control_recovery()
pg_control_recovery &= =1 AEf HEE Hr=toHO},

SELECT pg_control recovery();

Result:
pg_control_recovery

(0/0,0,0/0,0/0,f)
(1 row)

System Administration Functions

current_setting(setting_name [, missing ok |])
current_setting &+ AH =l HXY 442 BHetSHC}

— -

SELECT current_setting('datestyle');

Result:
current_setting
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1SO, YMD
(1 row)

. set_config(setting_name, new_value, is_local)

set_config & Of7H S X|"JStD M2 2 ¢S BHetotrt

SELECT set _config('log statement stats', 'off', false);

Result:
set _config

off
(1 row)

e pg_cancel_backend(pid int)
pg_cancel_backend &= backend 2| P1Xl| 2| E FATICL O| A2 2&E5H=
role O| backend 7} F A E|= role 2| WHO|HLt 2 &5t=
role O pg_signal_backend 7} £ 0| £l A0 = &{-& =ICt D 2{Lt superuser
backend + superuser 2t 2 g = UL}
SELECT pg_cancel backend(30819);
RF: AEA o#Ho o5 AUS FATLICH
e pg_reload_conf()
pg_reload_conf &+ 2& A ZEMA0|M /9 Tt S CHA| 2 EBICE,

SELECT pg_reload conf();

Result:
pg_reload conf

(1 row)

e pg_rotate_logfile()
pg_rotate_logfile &£ FA| MER 21 OtYUE MaItssIEE 21 0t
ZE[XOA M2 S EHCHLUE 23 SHE7 2 S M2 SEStCh.

SELECT pg_rotate logfile();

pg_rotate logfile
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(1 row)

e pg_terminate_backend(pid int)
pg_terminate_backend &<~ backend & & E 2L} O| A2 =St role O]
backend 7} Z R &< role 2| M O|HLt T ZE5}+= role Of pg_signal backend 7}
20 & 220 = 5{8=ICt. d2{L} superuser backend £ superuser 2t S & & =+

ULt
SELECT pg_terminate backend(30819);

Result:
KNEHF: 2[Xt 2F0 2siM dZ2S E-LL
MEZt A2 HES =H/UAS
Og M2|l= Z20|UES 2+F Nldts |
Melstz| ©ofl M7t 24X SrERSS 2folg
MHZRE AZO| BORSLICH. CHA| HAS AlZgLCh: 43,

e  pg_create_restore_point(name text)

pg_create_restore_point 2t == & =S 2o Y =H X[FS
UB=ChUIEH2 2 o1 7N 2 Mot=|X| 2 CHE AFEALZHO] 7|55 2ot H

EXECUTE #ot £07t 2 g == UCt)
SELECT pg_create restore point( 'important moment' );

Result:
pg_create restore_point

0/1D72DCo
(1 row)

e pg_current_xlog flush_location()
pg_current_xlog_flush_location &= EHUM M 271 E2{A| X E gtatotCt,

SELECT pg_current_xlog flush location();

Result:
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pg_current_xlog flush location

©/1D72EDS8
(1 row)

e pg_current_xlog insert_location()

pg_current_xlog_insert_location 2&t-= S EHMM 215 A= K[ E
HEeHokLY,
SELECT pg_current _xlog insert location();

Result:

pg_current_xlog insert location

©/1D72EDS8
(1 row)
e pg_current_xlog location()

pg_current_xlog_location &=+ X EHMM 2T E M= @ X[ E gtetoltr}

SELECT pg_current _xlog location();

Result:
pg_current_xlog location

0/1D72EDS8
(1 row)

e pg_start_backup(label text [, fast boolean [, exclusive boolean |])
pg start_backup Bt= 220 Y £ 93 FH|E SCLIIRZH SR T
M 2 MetE|X| 2 CHE AFEALZE O] 7| 55 2 &t B EXECUTE #eh £0{ 7t

e = Ah)
SELECT pg_start backup('my backup', true, false);

Result:
pg_start_backup

0/2000028
(1 row)
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e pg_stop_ backup()
#2 FRICLIEHOR 4T

AlSHSE{ M EXECUTE & o 207}

pg_stop_backup & T+ exclusive =2} &H
M2 Mo X| 2 CHE AFE ALV O] 7|5
Zag 4 ULt

m°m
1

SELECT pg_stop_backup();

Result:
NOTICE: pg_stop_backup X ®0| EXSLICH. 25 EHRoh wAL =Z1=0| Of7f0|E

pg_stop_backup

(0/50000F8, ,)
(1 row)

e pg_stop_ backup(exclusive boolean)

pg_stop_backup &£ exclusive = Y5 22t Y +=HZ

SROLL(ZIEHL R £I R 2 Mot X2 CHE AFE XL O] 7|52

AlSt2{ ™ EXECUTE Het 207t 2og =+ L}

SELECT pg_stop backup(false);

Result:

NOTICE: WAL archiving is not enabled; you must ensure that all require
d WAL

segments are copied through other means to complete the backup

pg_stop backup

(0/3000088, "START WAL LOCATION: ©/2000028 (file 0000000100000000000000
02)+
CHECKPOINT LOCATION: ©/2000060
+
BACKUP METHOD: streamed
+

BACKUP FROM: master
+

START TIME: 2017-10-17 10:00:18 KST
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+

LABEL: my_ backup
+

","17060 /home/agens/AgensGraph/db cluster/data
+

")
(1
row)

e pg_is_in_backup()

pg_is_in_backup &= =22}Ql exclusive H 2 O| 21 Z O|2tH true 4/ 2 Br2totCY,

SELECT pg_is_in_backup();

Result:
pg_is_in_backup

(1 row)

e  pg_backup_start_time()
|S# =501 22191 exclusive 2 & 0| A|ZH A|ZHS

+
r
0

pg_backup_start_time 2
Htst St

SELECT pg_backup_start time();

Result:
pg_backup start time

2017-10-17 10:29:26+09
(1 row)

e pg_switch_xlog()
M2 EHME 20 otz ZH Hetotth (7282

= =
CHE AMBXEIEO| 7| 52 @52 ™ EXECUTE #ot 207t Eag == QULCt)
SELECT pg_switch xlog();

Result:
pg _switch xlog

0/9000120
(1 row)
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e pg_xlogfile_name(location pg_lsn)
pg_xlogfile_name 2= EHA M 20| 2|X| 2XIE 2 T YO 2 TetotLCt,

SELECT pg_xlogfile name('0/9000028");

Result:
pg_xlogfile name

000000010000000000000009
(1 row)

e pg_xlogfile_name_offset(location pg_lsn)
pg_xlogfile_name_offset &= EHM N 29| |X| ZXE 2 ot Fop ot

LHOj A Al XI4= HIO|E @ I AI-S BiStstC}

— -

SELECT pg _xlogfile name offset('0/9000028'");

Result:
pg xlogfile name_offset

(000000010000000000000009,40)
(1 row)

 pg_xlog_location_diff(location pg_lsn, location pg_lsn)
pg_xlog location_diff &= M= CHE FIHS| ERMAM =11 |X| & A LtotCt,

SELECT pg_xlog location diff('0/9000120', '0/9000028');

Result:
pg xlog location_diff

e pg_is_in_recovery()

+
rir
i
-1
N
al
o
oA
ne
=
c

D

gy
mjo
rc
rio
rot
im}

pg_is_in_recovery 2f
SELECT pg_is_in_recovery();

Result:
pg _is_in_recovery
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e pg_last_xlog_receive_location()

pg_last_xlog_receive_location &£ 2 E2|U EXE Soff C|AIZ 4 B

7|2t &l O X9 E2HA A 21 R[] & gtgtotCh AE2[Y 5X| & ot= SO[2HH
RA=dAHLoR SItotth 77t 225 L A3 2 S5t S 4 &
DFX| 9 WAL H| 2 29| Zt0f| A F & C| 232 7|t gltt AEZ| Y =X 7t
AE & X| REALE OFE] AR E[X] B2 42 &= NULL = 2Hehotrt

SELECT pg_last xlog receive_ location();

Result:
pg last xlog receive location

(1 row)

e pg_last_xlog_replay_location()

>
rir
i
-1
of
>
0z
i
a
Ral
=
|m
it}
2
g
HU
|
-0
Ras
i

pg_last_xlog_replay_location &
HtetotCt AE 2| =X E St=
22E|HO| g2 57 TS0 HEE

2l
=790| 4K O AISHE Z 2 NULL S BHEIBICE
SELECT pg_last xlog replay location();

Result:
pg_last xlog replay location

(1 row)
e pg_last_xact_replay_timestamp()
pg_last_xact_replay_timestamp &= ST & A4 E OFX|2F E2HZ N O| EF Q)

HtStotCE O 24 2 i

oo
|0
HU
o
Ral
rn
o
x
[
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SELECT pg_last xact replay_ timestamp();

Result:
pg last xact replay timestamp

e pg_export_snapshot()
pg_export_snapshot &= WX A HAFS Mot O| 42| A EHSl= ZAES

dhskstCt
SELECT pg_export_snapshot();

Result:
pg_export_snapshot

00000816-1
(1 row)

e  pg_create_physical_replication_slot(slot_name name [, immediately_reserve
boolean ])

pg_create_physical_replication_slot & =+ slot_name 2| ME22 =2|& ZX| slot &

A dotCE MERA = HHEY DHet0|E 7t true © IHO| S X X2/ LSN 2 SA|
Ol ofSt= & X[7gotct A" X| gt ™M AE2[W X Set0|UES X HARY
HAZAO| M LSN Of O L E2|H sR0M 2EE|Y HE 2 streaming-
replication ZEEZS SSH Mt 7tSSC} (230 XHM3] 7|=)0] &&= =H|
T ZEZ Y3 CREATE_REPLICATION SLOT ... PHYSICAL Of S SHCt.

SELECT pg_create physical replication slot('test slot', 'true');

Result:
pg_create physical replication_slot

(test_slot,0/D000220)
(1 row)
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e pg_drop_replication_slot(slot_name name)
pg_drop_replication_slot 2t== slot_name 2| E2|& EE= =2|H 2l EXf slot =

S|
AbX|stCt. S x| = 2 EZ DROP_REPLICATION_SLOT & 21 ZfCt,
SELECT pg_drop_replication slot('test slot');

Result:
pg _drop replication_slot

(1 row)

e  pg_create_logical_replication_slot(slot_name name, plugin name)

pg_create_logical_replication_slot 2== & & plugin 2 ALE 510 slot_name 2|

ME22 =2|H(C|2Y) X slot 2 HMCLO| S B ZEEZ HY
CREATE_REPLICATION_SLOT ... LOGICAL 1} St & 1t7} QICt,

SELECT pg _create_logical replication slot('test slot', 'test decoding');

Result:
pg _create logical replication_slot

(test_slot,0/D000338)
(1 row)

e pg_logical_slot_get_changes(slot_name name, upto_lsn pg_lsn, upto_nchanges int,
VARIADIC options text[])

pg_logical_slot_get_changes &£ OFX|2f 0 2 HH 0| H-E =l 0|25 E slot_name
S2 0| HZAARZ BtSHSITE upto_1sn 2 upto_nchanges O] NULL O|2tH =2|H
C|2 2 WAL 2| 27HX| ZI- =T} upto_1sn O] NULL O| OtL|&H C|R 2 X|H =

= O
Cl2Eez ¥y &l row 2 =7t X F &l 245 =115t H |2 0| SX| &l ALt
Of Miot= M ERHMM AHOS CIRT & I SEE AS =7t 22 0] 2 =22l & 7|
20 etz = dX d == O 2 UCL

SELECT pg_logical slot get changes('regression slot',null, null);

Result:
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pg logical slot get changes

(0/F000190,2079, "BEGIN 2079")
(0/F028360,2079, "COMMIT 2079")
(2 row)

e pg_logical_slot_peek_changes(slot_name name, upto_lsn pg lsn, upto_nchanges int,
VARIADIC options text[])

pg_logical_slot_peek_changes &&=
)

HEAY
pg_logical_slot_get changes() &2t & Lot =AFHLL.
SELECT pg_logical slot peek changes('regression slot',null, null);

Result:
pg _logical slot peek changes

(0/F028398,2080, "BEGIN 2080")
(0/F028468,2080, "table public.data: INSERT: id[integer]:1 data[text]:'
3Ill)
(0/F028568,2080, "COMMIT 2080")
(3

row)

e pg_logical_slot_get_binary_changes(slot_name name, upto_lsn pg_lsn, upto_nchanges
int, VARIADIC options text[])

pg_logical_slot_get_binary_changes &f =+ HZ A2 0| bytea 2 HISHEICH= H S
X elstn

pg_logical_slot_get_changes() &2} & LStA SZBtHCL
SELECT pg_logical slot get binary changes('regression slot',null, null);

Result:
pg logical slot get binary changes
(0/F028398,2080, "\\x424547494e2032303830")
(0/F028468,2080, "\\x7461626C65207075626C69632e646174613a20494e5345
52543a2069645b696e74656765725d3a3120646174615b746578745d3a273327")
(0/F028568,2080, "\\x434f4d4d49542032303830")
(3 row)
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e pg_logical_slot_peek _binary_changes(slot_name name, upto_lsn pg_lsn,
upto_nchanges int, VARIADIC options text[])

pg_logical_slot_peek_binary_changes &f =+ HZ A2 0| bytea 2 Hr2tE| 1 HZ
A0 A £ K| $ =Lt B2 M| 2|SHD pg_logical slot_get changes() &2t
& YSHA ST

SELECT pg_logical slot peek binary changes('regression slot',null, nul

(0/F028398,2080, "\\x424547494e2032303830")

(0/F028468,2080, "\\x7461626C65207075626c69632e646174613a20494e5345
52543a2069645b696e74656765725d3a3120646174615b746578745d3a273327")
(0/F028568,2080, "\\x434f4d4d49542032303830")

(3 row)
e  pg_replication_origin_create(node_name text)
pg_replication_origin_create & == FO T 0| S22 S/ AES 1 2 H

L& D £ dtatstCy,
SELECT pg_replication origin create('test decoding: regression slot');

Result:
pg_replication origin create

e  pg_replication_origin_drop(node_name text)
pg_replication_origin_drop* Bt X &l T AfetE Zeot0] O Hof| 4 &
=X HH = A ALt

o= T
SELECT pg_replication origin_drop('test decoding: temp');
Result:

pg_replication_origin_drop
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e  pg_replication_origin_oid(node_name text)
pg_replication_origin_oid &= FBFE =& AHES &0t LHF id E ettt

Agole 29 AN RX 2EH Q7 I LML
SELECT pg_replication origin oid('test decoding: temp');

Result:
pg replication_origin oid

e pg_replication_origin_session_setup(node_name text)
pg_replication_origin_session_setup &= X MM S FO{ T AT O A XH -l Tl A
Art2 BAISH0] O| & A g &= UCL E|=2| 7] fI3HA
pg_replication_origin_session_reset & AFESICE O| M Q| | O| M E[X|

Ao A0t AFR0| 745 SiCt.

LS —

SELECT pg_replication origin _session setup('test decoding: regression_ s
lot');

Result:
pg _replication origin session_setup

(1 row)

e  pg_replication_origin_session_reset()

pg_replication_origin_session_reset St

pg_replication_origin_session_setup()2| 22 F A THCY.
SELECT pg_replication origin_session reset();

Result:
pg _replication origin_session_reset
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e pg_replication_origin_session_is_setup()
pg_replication_origin_session_is_setup &= A X} MO SX A =20| L&
A=K 6| &5 ghetotet,

SELECT pg_replication origin_session_is setup();

Result:
pg replication_origin_session_is setup

(1 row)

e pg_replication_origin_session_progress(flush bool)
pg_replication_origin_session_progress == A X MM A S| 22| XH 4
XS retetCh flush TfEf0|H = ol d 22 EMMMA0| |23 2 flush E A=K

22 Ay

SELECT pg_replication origin_session progress(false);

Result:
pg_replication origin_session_progress

0/AABBCCDD
(1 row)

e  pg_replication_origin_xact_setup(origin_lsn pg_lsn, origin_timestamp timestamptz)
pg_replication_origin_xact_setup &= S X EHA M Z X[ =l LSN 1}

EHYABITR HOlE EHYMS TMoHe HOZ HA[SICL O[O 28l YHS

—
AESHO /gt B0 Tt pg replication_origin_session_setup()= AHE S]]
2510 =5 & 5= ULk
SELECT pg_replication origin xact setup('0/AABBCCDD', '2017-01-01 00:00
s

Result:
pg replication origin_ xact_ setup
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e  pg_replication_ oﬁghlxactreseﬂ)

pg_replication_ ongnlxactreset t==£ pg_replication_origin_xact_setup()2]
2EE F a0t

SELECT pg_replication origin_xact reset();

Result:
pg _replication origin_ xact reset

(1 row)

e pg_replication_origin_advance(node_name text, pos pg_lsn)
pg_replication_origin_advance & & T2l = 20| Ciet SX| 2 S =07

X2 @FSACL O] 7|52 F2 7| RIX £+ HE = M /K& 285t
SOl #&3tL}. 0] 7| 55 F32|5HA A+ESHH HIO|E 7t L2Hd 80| =A & =+

A
UL,
SELECT pg_replication origin_advance('test decoding: regression slot',
'8/1');

Result:
pg _replication_origin_advance

(1 row)

e pg_replication_origin_progress(node_name text, flush bool)
pg_replication_origin_progress &= X| F & X &2 M /X Z gretotct,

flush OI2t0|H = oS 22 ETHMMO| C|ATE flush &R =X 0 EE 2oL,
SELECT pg_replication origin_progress('test decoding: temp', true);

Result:
pg _replication origin_ progress
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e pg_logical_emit_message(transactional bool, prefix text, content text)
HAE =2|H O HMXIE EHCL O] A2 WAL € 83l =2/ C|2 T

E2{000] Lt HMXE THSH=0 AL 5= ULCE transactional It2t0|E =
M| X[7F A ER M O] AL OIKX|, =2| C|ZYO| 2| ZEE HKXIOLKL FA|

7|Z x| C| A Y| O OF St=X| 0| £ & THEFSHCE,

prefix = =28 C|2Y SIS AEXIZL A elAle = AR F =2[H
C|2 Y E 10| AtESt= HIAE A 9| prefix O|Ct. content = A X| 2]

B A E0|C}

SELECT pg logical emit message(false, 'test', 'this message will not be
decoded');

Result:
pg_logical_emit_message

0/FO5E1D0
(1 row)

e pg_logical_emit_message(transactional bool, prefix text, content bytea)
Ol =2|H C|2Ed HAMX| S ML} O] A2 WAL & &3l =2| L2 Y S22 20
et HMXIE EESt=0 Ar&E == QUL transactional LH2H0|E = M A X| 7}
AT ETHMEOl YR QIX|, =2| LR ZO0| HREZS XD FA| 7| FE[
C|2 S| 0fOF St=X| O] &£ & THEHSHCE,
prefix = =2|H C|2F YIS AFEAL A QA = AEE =2|H
Cl2d S2{3210] A+E = HMIX[2]
HHO|H 2| 2 HIZO0|L},

OF
rir
Inl
| >
[m
o
1=
lo

| prefix O|C}. content

SELECT pg_logical emit message(false, 'test', '0/FO5E1DO');

Result:
pg_logical_emit_message

0/FO5E2C8
(1 row)
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e  pg_column_size(any)

pg_column_size &= £7 448 M50l AHE & byte 2 +=F Ht2totrt,
SELECT pg_column_size('SELECT fooid FROM foo');

Result:
pg _column_size

22
(1 row)

e pg_database_size(oid)
pg_database_size & == X['d &l 0ID & 7%! H|O|E{H| O| A 0f| M AFE Tt disk S7HS
ShSHSHCY,

SELECT pg_database size(16482);

Result:
pg_database_size

9721508
(1 row)

e pg_database_size(name)
0| 4= XM E 0|52 7HE G| O|Ef 4| O] A0 M AFE 3t disk B2+ BHeketCt,

- =

SELECT pg_database size('test');

Result:
pg_database_size

9721508
(1 row)

e pg_indexes_size(regclass)
pg_indexes_size &£ K| HE HO| 20| F7tE QAAATLALESH E disk STH=

dhskstCt
SELECT pg_indexes size(2830);

Result:
pg_indexes size
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e pg_relation_size(relation regclass, fork text)

pg_relation_size &+ X| Y&l HO|& £= AHA9 £E7 fork(‘main’, ‘fsm’, ‘v,
or ‘init") 0| 2|8 AL El disk 7t Hhetotrt.
SELECT pg relation size(16881, 'main');
Result:
pg_relation size
0
(1 row)
e pg_relation_size(relation regclass)
O| &= pg_relation_size(..., 'main')2| Et=O|LC},

SELECT pg _relation size(16881);

Result:
pg_relation size

e  pg_size bytes(text)

pg_size_bytes &£ ALRO0| & o= U= 27| T2 byte B = BI2HOILY,

SELECT pg_size bytes('100");

Result:
pg_size bytes

100
(1 row)

e  pg_size pretty(bigint)

pg_size_pretty & = 64 H E 78—’,*—% HAE HO|E EHe

A= HAlog F7| LS biel
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SELECT pg_size pretty(10::bigint);

Result:
pg _size pretty

10 bytes
(1 row)

e  pg_size_pretty(numeric)
O

Zs AZ BoE HIO|E BHR(e] 37| S AFFO| 812 &= U= A2z 37|
THRI S ghetotry

SELECT pg_size pretty(10::numeric);

Result:
pg _size pretty

10 bytes
(1 row)

e  pg_table_size(regclass)
pg_table_size &= 2 HA S K 2lot £ HO| 20| M AE¢ disk St

Ht=tSHEL(TOAST, 0158 7t map, visibility map = Z &)
SELECT pg table_size('myschema.mytable");

Result:
pg table size

8192
(1 row)

e pg_tablespace_size(oid)
pg_tablespace_size &= 57 0ID & 7} tablespace M| A| AtE St disk SZt=
Hhetotrt,

SELECT pg_tablespace size(1663);

Result:
pg_tablespace_size
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40859636
(1 row)
e  pg_tablespace_size(name)
pg_tablespace_size &= 57 O| &5 717! tablespace O M AL& 2t disk S

HE2toHC},
SELECT pg_tablespace size('pg default');

Result:
pg_tablespace_size

40859636
(1 row)
e pg_total_relation_size(regclass)
pg_total_relation_size <= E £ index 2 TOAST L|O|E{ & = &tot

AF3H 3 disk 2742 BHEISICE

OL-_=2 -1 =

g H0]=0]

dm

SELECT pg total relation size(16881);

Result:
pg_total relation_size

8192
(1 row)
e pg_relation_filenode(relation regclass)
pg_relation_filenode &=+ X|d & S X filenode H 2 & Bt=tSHL

SELECT pg_relation_filenode('pg database');

Result:
pg_relation_filenode

1262
(1 row)

e pg_relation_filepath(relation regclass)
pg_relation_filepath & X|'J & SH Lt Z 2 0| 5= HretotLy.
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SELECT pg_relation filepath('pg database');

Result:
pg_relation_filepath

global/1262
(1 row)

e pg_filenode_relation(tablespace oid, filenode oid)

pg_filenode_relation &= FO{ X H|O| S AL 0| A S7F 2 filenode 2

A& H=C.

SELECT pg_filenode relation(1663, 16485);

Result:
pg_filenode relation

test.ag label seq
(1 row)

e  brin_summarize_new_values(index regclass)

brin_summarize_new values &= O| M0 @ 2L X| A2 HO|X| HYE 2

SELECT brin_summarize new_values('brinidx');

Result:
brin_summarize new_values

e gin_clean_pending_list(index regclass)
gin_clean_pending list ¥ +=GIN EF =5 52 7|2 ¢

SELECT gin_clean _pending list('gin test idx');

Result:
gin clean_pending list
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e pg_ls_dir(dirname text [, missing_ok boolean, include_dot_dirs boolean])
pgls_dir &e= ZEO| LHES LIESHCL

SELECT pg_1ls dir('.");

Result:

(28 row)

e pg_read_file(filename text [, offset bigint, length bigint [, missing_ok boolean] ])
pg_read_file & HIAE IO LY &S UhetotC,

SELECT pg _read file('test.sql');

Result:
pg read file

e pg_read_binary_file(filename text [, offset bigint, length bigint [, missing_ok
boolean] ])
Qlo

pg_read_binary_file &= I} 2| L&

o

HhSHSHC

—_

SELECT pg_read binary file('test');

Result:
pg_read_binary_file

X6161610a
(1 row)

e  pg_stat_file(filename text[, missing_ok boolean])
pg_stat_file Bf<== Lt U0 Lot {25 HHghotrt,

SELECT pg_stat file('test');

Result:
pg _stat file

Copyright © SKAI worldwide Co., Ltd. 2025. All rights reserved.



(4,"2017-10-18 11:05:09+09","2017-10-18 11:04:55+09","2017-10-18 11:04:
55+09", ,f)

(1 row)

e pg_advisory_lock(key bigint)

pg_advisory_lock & 5=+ exclusive M| 2i| & 2| advisory lock = 2| StC},

SELECT pg_advisory lock(1);
SELECT locktype, classid, objid, mode FROM pg locks where objid=1;

Result:

locktype | classid | objid | mode
—————————— e e e
advisory | 0 | 1 | Exclusivelock

(1 row)

e pg_advisory_lock(key1 int, key2 int)

O| &=+ exclusive M| 2|2 2| advisory lock = 2| 53t}

SELECT pg_advisory lock(1,2);
SELECT locktype, classid, objid, mode FROM pg locks where objid=2;

Result:

locktype | classid | objid | mode
—————————— e e e
advisory | 1 | 2 | Exclusivelock

(1 row)

e pg_advisory_lock_shared(key bigint)

pg_advisory_lock_shared & <=+ shared M| 2{|'& 2| advisory lock = 2/ 5 2tLC,

SELECT pg_advisory lock shared(10);
SELECT locktype, classid, objid, mode FROM pg locks where objid=10;

Result:

locktype | classid | objid | mode
—————————— e T
advisory | 0 | 10 | Sharelock

(1 row)

Copyright © SKAI worldwide Co., Ltd. 2025. All rights reserved.



e pg_advisory_lock_shared(key1 int, key2 int)
O| @<=+ shared M| 2{|'# 2| advisory lock 2 2| 5otLCY,

SELECT pg_advisory lock shared(10,20);
SELECT locktype, classid, objid, mode FROM pg locks where objid=20;

Result:

locktype | classid | objid | mode
—————————— e T
advisory | 10 | 20 | Sharelock

(1 row)
e pg_advisory_unlock(key bigint)
pg_advisory_unlock &%= exclusive M| 2{|'# 2| advisory lock = S| A| 2HCt.

SELECT pg_advisory unlock(1);

Result:
pg_advisory unlock

(1 row)
e pg_advisory_unlock(key1 int, key?2 int)
O| &=+ exclusive M| 2|2 2| advisory lock = Sli M| BHCL.

SELECT pg_advisory unlock(1,2);

Result:
pg_advisory unlock

(1 row)

e  pg_advisory_unlock_all()
pg_advisory_unlock all &&= 2 MMO|M E/SI0 U= 2E MM 2HQ

advisory lock = Sl A 2L,
SELECT pg_advisory unlock all();

Result:
pg_advisory unlock all
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(1 row)

e pg_advisory_unlock_shared(key bigint)
pg_advisory_unlock_shared <= share M| 2{|® 2| advisory lock = SH | StCF,

SELECT pg_advisory unlock shared(10);

Result:
pg_advisory unlock shared

(1 row)

e pg_advisory_unlock_shared(key1 int, key2 int)
O| &t share MM 2| 2| advisory lock = S A| L},

SELECT pg_advisory unlock shared(10,20);

Result:
pg_advisory unlock shared

(1 row)

e pg_advisory_xact lock(key bigint)

pg_advisory_xact_lock &&= exclusive ETH™M M 2|*# advisory lock & 2 5Lt
SELECT pg_advisory xact lock(1l);

Result:
pg_advisory xact_ lock

(1 row)

e pg_ advisory xact_lock(key1 int, key?2 int)

O| &=+ exclusive ETHH M 2| advisory lock 2 & 5oL,
SELECT pg_advisory xact lock(1,2);

Result:
pg_advisory xact lock
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(1 row)

e pg_advisory_xact_lock_shared(key bigint)

pg_advisory_xact_lock_shared &<+ share M| 2{|®& 2| advisory lock & 2 5oL},
SELECT pg_advisory xact lock shared(10);

Result:
pg_advisory xact lock shared

(1 row)
e pg_advisory_xact_lock_shared(key1 int, key2 int)
O| &=+ share M| 2{|*# 2] advisory lock = 2| St

SELECT pg_advisory xact lock shared(10,20);

Result:
pg_advisory xact lock shared

(1 row)

e pg_try_advisory_lock(key bigint)

pg_try_advisory_lock &+ 7t 8% exclusive ETHM M 2| & advisory lock =
2| SotC,

SELECT pg_try advisory lock(100);

Result:
pg_try advisory lock

(1 row)

e pg_try_advisory_lock(key1 int, key2 int)

O] &= 71t B2 exclusive EH M 2| advisory lock & 2l St

SELECT pg_try advisory lock(100,200);
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Result:
pg_try advisory lock

(1 row)
e pg_try_advisory_lock_shared(key bigint)
pg_try_advisory_lock_shared &= 758t B share M4 2| 2| advisory

lock = 2| S3tC},
SELECT pg_try advisory lock shared(1000);

Result:
pg_try advisory lock shared

(1 row)

e pg_try_advisory_lock_shared(key1 int, key2 int)
O| gt 7}5t B share M| 2f|'H 2| advisory lock & = SHCt.

—_

SELECT pg_try advisory lock shared(1000,2000);

Result:
pg_try advisory lock shared

(1 row)

e pg_try_advisory_xact_lock(key bigint)
pg_try_advisory_xact_lock &£ 758t % exclusive ETHA M 2|’ advisory

lock = 2| S3tC},
SELECT pg_try advisory xact lock(1000);

Result:
pg_try advisory xact lock
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e  pg_try_advisory_xact_lock(key1 int, key2 int)

Ol gt=&= 7ttt 8% exclusive ETHE M 2| advisory lock = 2| St
SELECT pg_try advisory xact lock(1000,2000);

Result:
pg_try advisory xact lock

(1 row)

e pg_try_advisory_xact_lock_shared(key bigint)
pg_try_advisory_xact_lock_shared &+ 752t G2 share ETH™M M 2|*H advisory

lock = 2| S3tC},
SELECT pg_try advisory xact lock shared(100090);

Result:
pg_try advisory xact lock shared

(1 row)

e pg_try_advisory_xact_lock_shared(key1 int, key?2 int)
O| gt=&= 7ttt 8% share ETHA M 2f|'H advisory lock = 2 S 2HCL

SELECT pg_try advisory xact lock shared(10000,20000);

Result:
pg_try advisory xact lock shared

User-defined function

AgensGraph 0| M= AFE AL RISt = &4

0=
0%
el

o A&

ot

& e 715 S BB,

AgensGraph = SQL 2f Cypher H2|E& A0 AR 7H535H7| Ij20]| 0| Z 0| 8510] & Al
f )

S8 Mg = o, M =l Function = \df 3 H 2= &Q10| 7tsSIC} EEoH MG &l
8t~ SELECT == RETURN 7122 0| 83l0f =& & = ULt
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AHE XL ol = M Sl - S 2 PostgreSQL = A1 0| A AtA| Bt LHE2 Zolgt == QUL
e  User-defined function
CREATE FUNCTION func_name (integer, integer) RETURNS integer
AS 'SELECT $1 + $2;°
LANGUAGE SQL

IMMUTABLE
RETURNS NULL ON NULL INPUT;

SELECT func_name (1, 1);

Result:
add

RETURN func_name (1, 1);

Result:
add

DROP FUNCTION func_name (integer, integer);
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Hybrid Query Language

Introduction

Ol Ho| M= otz 2| o M| ef 20| sQL 2| =2f Cypher HE|ES & AHESH= HRS
Aot

RDB Of| A ALE3SH= SQL &= Sl HIO|21t A E Thele] TA, SA X 2|2t A

GDB 0| M AFE 3= Cypher T == S5 RDB 2| Join ¥4H2 CHA|SIY & o &0 2
Hiole fe|E X| &St

CREATE GRAPH SKAI worldwide;

CREATE VLABEL dev;

CREATE (:dev {name: 'someone', year: 2015});
CREATE (:dev {name: 'somebody', year: 2016});

CREATE TABLE history (year, event)
AS VALUES (1996, 'PostgreSQL'), (2016, 'AgensGraph');

Syntax

Cypher in SQL

1184 DB Of MEE vertex = edge 2| GO|E A2 sQL & QLA 2| Hj0|Ef Zg
Mo = 2t8517| 2|3 FROM & L{E0f Cypher 7+=& AHE 0| 7S SILY

Syntex :

SELECT [column_name]
FROM ({table_name|SQLquery|CYPHERquery})
WHERE [column_name operator value];

Cr=2| 0N 2F 20| AHE 7hsotLt,
SELECT n->>'name' as name

FROM history, (MATCH (n:dev) RETURN n) as dev
WHERE history.year > (n->>'year')::int;

someone
(1 row)
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SQL in Cypher

Syntex :

MATCH [table name]
WHERE (column_name operator {value|SQLquery|CYPHERquery})
RETURN [column_name];

Ct=Z ol Ol M| 2F 20| AHE 7+ 3tL
MATCH (n:dev)

WHERE n.year < (SELECT year FROM history WHERE event = 'AgensGraph')
RETURN properties(n) AS n;

"name": "someone", "year": 2015}
(1 row)
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Drivers

Introduction

AgensGraph & client driver £ O| &%t DB H & & X| 25, SKAI worldwide Of| A 54
M| &5tz E2t0|H 8 7|E PostgreSQL E2FO|H S 0| &5}0f Lt ¢10] ALEO|

7t StLf.

AgensGraph + JDBC % Python E2t0|H & &4 M| St}
Usage of the Java Driver

AgensGraph 2| 12§ I | O| E{ & Java application 0| Al O A| X 2|5t CHR=X| 0| CHSH
2}

AgensGraph 2| JDBC E2}0|H{ £ PostgreSQL 2| JDBC E2}0|HE 7|82 2 5}, Java
application Of| A| AgensGraph database Off M 256t= & = J =& SHC} AgensGraph Java
E 2tO|H{ 2} Postgres JDBC E2t0|H{ 2| API = Of H|==S}Ct, T SH74X| XHO| - 2
AgensGraph JDBC E2}0|H{ £ SQL £ T+0| OtL| 2} Cypher 22| 10| E At S = YOO,
2§ = O O| E{ (vertices, edges and paths)E H|O|E EfQJ 22 &8¢ 4= QUCt= A O|Ct

NW

O] MMOf| A= 0| & E3l AgensGraph JDBC Driver & AF23I= B HO{&C

_

M

Get the Driver

AgensGraph JDBC Download 0| A E2}0|H|(jar)E CH2 2 EBHCY,

<dependency>
<groupId>net.SKAI worldwide</groupId>
<artifactId>agensgraph-jdbc</artifactId>
<version>1.4.2</version>

</dependency>

Connection

Java E2IO|H & ALE SO AgensGraph & H 57| |8l 2 74X E 11245} OF BHLL. Java
E2I0|H 2 EEE|7]| 2Tt class name I} connection string O|CF.
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o class name : net.SKAI worldwide.agensgraph.Driver.
e  sub-protocol, server, port, database = T4 El connection string.
- sub-protocol : jdbc:agensgraph://

- connection string(sub-protocol 2 Zg):
jdbc:agensgraph://server:port/database

Ct& 2 == AgensGraph Off % 3t= oF O O|Ct. connection object & &5

AgensGraph Of H&9tCt,

import java.sql.DriverManager;
import java.sql.Connection;

public class AgensGraphTest {
public static void main(String[] args) {
try{
Class.forName("net.SKAI worldwide.agensgraph.Driver");
Connection conn = DriverManager.getConnection
("jdbc:agensgraph://127.0.0.1:5432/agens","agens", "agens");
System.out.println("connection success");
} catch (Exception e) {
e.printStackTrace();
}
}
}

Retrieving Data

MATCH 2= 0| &3t0] AgensGraph L 2 & H|O|E & Z=2|5t= & of thdi 2 otrt,
T 2| 2| Z1t= AgensGraph 2| vertex O|Ct Z1HE vertex K2 74 2t 42 22
= ALCL

import net.SKAI worldwide.agensgraph.util.*;

import java.sql.*;

import net.SKAI worldwide.agensgraph.graph.Vertex;

public class AgensGraphSelect {

public static void main(String[] args) throws SQLException, ClassNotFou
ndException {

Class.forName("net.SKAI worldwide.agensgraph.Driver");
Connection conn = DriverManager.getConnection
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("jdbc:agensgraph://127.0.0.1:5432/agens","agens", "agens");

try{
Statement stmt = conn.createStatement();

ResultSet rs = stmt.executeQuery
("MATCH (:person {name: 'John'})-[:knows]-(friend:person) RETURN
friend");
while (rs.next()) {
Vertex person = (Vertex) rs.getObject(1l);
System.out.println(person.getString("name"));
}
} catch(Exception e) {
e.printStackTrace();

}
}
}
Creating Data
AgensGraph £ J12j I O|O| E{ & insert o= 2 210f| CHsH A FHotC},

Ot2ll 0| = Person O|2t= vlabel & 7t %! vertex & 4 dSt= 2 EO|LCL S & vertex 2|
property £ F7t5t7| 2/l 3sonobject E AFESHRILCE

import net.SKAI worldwide.agensgraph.util.*;
import java.sql.*;

public class AgensGraphCreate {
public static void main(String[] args) throws SQLException, ClassNotFou
ndException {

Class.forName("net.SKAI worldwide.agensgraph.Driver");
Connection conn = DriverManager.getConnection
("jdbc:agensgraph://127.0.0.1:5432/agens","agens", "agens");

try{
PreparedStatement pstmt = conn.prepareStatement("CREATE (:person
2)")s

Jsonb j = JsonbUtil.createObjectBuilder()
.add("name", "John")
.add("from", "USA")
.add("age", 17)
.build();

pstmt.setObject(1l, j);
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pstmt.execute();
} catch(Exception e) {
e.printStackTrace();

}
finally{
conn.close();
}
}
}
ZHEHo 2 IE0X[= 2XE2 Ch=1 Z Lt

CREATE (:Person {name: 'John', from: 'USA', age: 17})

S

JDBC 0| A| 23 E (?)= PreparedStatement 2| | X| O§ 7 H==0f| CHSt XI2|

HA[O|C}, 2Lt CF2 sql HAAHO| = AL K|
S H(?)E PreparedStatement O AFHE 2 [If
AH-&3f{Of StCt.

ex) conn.prepareStatement(“create ({name ? : 7});”

a
| —
=

ol O
AN
A0l 20| X 21 E[o{ A

Graph Object Classes

Class Description
Graphld  AgensGraph graphid type Ofl 31 Z¢3}= java class O|C}.
Vertex AgensGraph vertex type Of| 5l &5}= java class O|Ct.
label 1f properties Off CHoF QM| A BHEH 2 X| 2l BHCE,
Edge AgensGraph edge type O i & S}t= java class O| C.
label 1 properties Of| CHBF Q4 M| A %"té"% X| &},
Path AgensGraph graphpath type 0l 5l &5} java class O| Ct.
Path Z 0|2} path 2| vertex & edge Ofl Cii o QU M| A B2 K| 2IBHCE
Jsonb AgensGraph jsonb type 0| 3| &5}= java class O Ct.

Vertex 2 Edge = Jsonb £ AH&510] {42 X &L}
JSON scalar, array, object type Off Cif ot 4 M| A BIH S X| 2IBHCE

JsonbUtil 9| o| CREATE O K| 2} 20| Jsonb 24| S BH= & Cheh el M2

Copyright © SKAI worldwide Co., Ltd. 2025. All rights reserved.

ooz =2tz m|st7| |



Copyright © SKAI worldwide Co., Ltd. 2025. All rights reserved.



Usage of the Python Driver
O M4 0f| A= 0| & &l AgensGraph Python Driver & AH&5t= W2 B O F L,
=

o
AgensGraph S|t Psycopg2 Et Y 2t& 2 50|0, J12f= H[O[H & &
Edge, Path 2 -2 =7} H|O| & E} IS X| & 2HCE.

S17| 2{3H Vertex,

Get the Driver

AgensGraph Python E2t0|H = H|EL} QI &1 O| X| Download - Developer Resources &
25| B agensgraph-python 2 CH2 2 EBHCL,

git clone https://github.com/SKAI worldwide-oss/agensgraph-python.git
Install

$ pip install -U pip

$ pip install psycopg2

$ python /path/to/agensgraph/python/setup.py install

Connection

Python E2O|HHE A& S0 AgensGraph & & %5}17| 2|8t connection string 2| ot
Of| O Cf.

import psycopg2
import agensgraph

conn = psycopg2.connect("dbname=agens host=127.0.0.1 user=agens")
print "Opened database successfully"

Creating Data

its

Off Chal 2 FetL. ofel ol =

AgensGraph £ J2j = 0| O|E{ & insert ot= Y
2 =e]yuly

o
“Person”O|2}-= vlabel & 7} vertex S A 45}

rr

import psycopg2
import agensgraph

conn = psycopg2.connect("dbname=agens host=127.0.0.1 user=agens")
print "Opened database successfully"
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cur = conn.cursor()

cur.execute("DROP GRAPH IF EXISTS test CASCADE")

cur.execute("CREATE GRAPH test")

cur.execute("SET graph path = test")

cur.execute("CREATE (:person {name: 'John', from: 'USA', age: 17})")
cur.execute("CREATE (:person {name: 'Daniel', from: 'Korea', age: 20})")
cur.execute("MATCH (p:person {name: 'John'}), (k:person{name: 'Daniel'}) CREAT
E (p)-[:knows]->(k)")

conn.commit()
conn.close()

Retrieving Data

MATCH E 2 0|83} 0f AgensGraph Lif 12| = H|O|H{ & Z=32[5t= 20 Cis 4 HotC,
F2|o| A1t= AgensGraph 2| vertex O|Ct ZI}HE vertex M 2 7HH tM SH S 2 ¢
oIt

AN .

import psycopg2
import agensgraph

conn = psycopg2.connect("dbname=agens host=127.0.0.1 user=agens")
print "Opened database successfully"

cur = conn.cursor()

cur.execute("SET graph path = test")

cur.execute("MATCH (:person {name: 'John'})-[:knows]-(friend:person) RETURN f
riend")

friend = cur.fetchone()
print str(friend[@])

conn.commit()
conn.close()
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Procedural language
Procedural language

SQL 1f C O[22 CHE QO 2= AFEAL Fo| gt+E A g e & ULt ol 2t

FC}. Procedural language 2

L

AHtX © 2 procedural languages(PLs) ot 1l ol

B2 OO|EH|O| & MH{ = g2 A4 HIAE Z Sl M gt &= giCh O

e 2 8EE ¢ Q= 5 X2|7|(handler) 2 ™ & = CH X 2| 7| = parsing,
=M, 248 5 B HYS AME R AotCE M 2| 7] XM= CHE ¢ 22t
HH 2 Ao e 0 Hes U 2E5|= ¢ 0] gh==0|Ct 31|

| = PL/pgSQL, PL/Tcl, PL/Perl % PL/Python 2| U| 7}X| =X} 21017} QUCH,

NI L B e

= {0 I ox ru

o
N
A
tu
< OH
40

Installing Procedural Languages

Procedural Language = AHE& & 2t | O| E{ H| O] A 0ff A X| | O Of STt 2L} templatel
Ol O] E{ K| O] A 0] A X| =l procedural Language = templatel 2| 2= 0| CREATE
DATABASE Of| 2|3{f EAIE[2 2 0|20 2H k| = 2= HO|EHH| O] A0 M X522 A
7S SHE} hetA O O EfH| O] A 22| K= O™ G| O| K H| O] A0 A O Q101 E ALB S ==

OI'—X| 7:17(—|oI-A0|oD:| °-|0|- 4_<'>_OE|_|?|_OI_.|O_ID|_O A|'-9-°|’AO|E|-

-|B

BE BZ20 2 M SElE 2012 8%, S HIO|EH 0|20 210 & 2 X|5tH7| 2{of

CREATE EXTENSION language name & SlS}H7| 0t 61 H =ICEH EE = T2 2 createlang 2
AHESH0] & HHAO|M O] 2 US =& & 4= ULCL 0| E S0 PL/Python O|2t= A0 E
templatel G| O| E{H{|O| A 0f| EX|5t2{ H CtZ Of| M| & & 2 BHCE

createlang plpython templatel

Of2ff M HEl =5 procedure £ extension 2 2 I 7| X| | X| &2 0101 & M X|5}

rir

Manual Procedural Language Installation
Procedural Language & 5 THA| 2 0| O| E{H| O| A0 HX| &[0, | O| H{ H| O A I -7 X 7F
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SO BICH CHE 22| A 2 R7HSQL HHE extension 2| EX| AJEEZ

I 7| X| }51 0§ CREATE EXTENSION S 2 0| & AM3st 4= QICt,

1. 0 H2|7|(Language Handler)2| 37 RLEME = AL UL|0] At 20| E g2
Cl2lE2|0ff 2X| £|O{Of BtCE O] A2 Y AFEXR Zo|c -2 RS EESHY
AX5t= A2 YAz HF0LE 5T 20 Me[7|= M =224y 240
ANTS HSote= 2 F 2to|2 2|0 o|Zotrt, BhY DA HCHH B E A ZX| 7}
| O OF ShCt.

2. M2|7|= BHEA HHO 2 M A0 OF SHLY.

CREATE FUNCTION handler_ function_name()
RETURNS language handler
AS 'path-to-shared-object’
LANGUAGE C;
language_handler 2| E 29t return Et 22 O] 27t HO| =l SQL H|O|H G &

=]
StLIE 2IE5HA| B8 sQL E0| M HE A8 == lth= A= HIO|EH| 0|2
Al 2B o LIt

3. EE—”.’HEEOWHEWIE O Oj2 A& AF AE == (D0 )= 2=
“inline” X2|7| 7| &€ MS & == UL} inline H=2] =7} 210{0] 2|8H M S &l =

=
22 83122 BEes Hetslo

F-?i

Ct.

CREATE FUNCTION inline function_name(internal)
RETURNS void
AS 'path-to-shared-object’
LANGUAGE C;
4. MEHORZ Q0| ME|7|= o ol 24X =2 HAoHA| 1 F=tdS dASt=
"REY AT IS HB
FUNCTION Of 2|3l = = EIC}. validator B =7t §10{0f| 2|5 M| S =™, Ch21F 22
HH o= IS OF oLt

CREATE FUNCTION validator function_name(oid)
RETURNS void
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AS 'path-to-shared-object’
LANGUAGE C STRICT;

5. OMIX[Ete=z= pL 2 Chg BE 2= M ASHOF SHLY.
CREATE [TRUSTED] [PROCEDURAL] LANGUAGE language-name
HANDLER handler_function_name
[INLINE inline_function_name]

[VALIDATOR validator_ function_name] ;

HEHY 7|2/ = TRUSTED = AFE AL ALESHA] BS HIOIEOff CHot M A wHots A0{7t

[N |

FOISHA| B 5 X" otrt. M 2lg = A= 210f= Lt O O| BB O] & A A (71 7 K]
0| GlE AN E ?lol EA A2 H &4 8 EB[A XS et 2hE = QUE
PL &<~ O|O[E H| O] & M LHO| A 2 E[2 2, TRusTED S 2 1= G| O E{ | O] & A H

L& = T A|AEIOf CHOE MM A S S{&SHA| Q= 10| Of| CHSH A BF | S = O OF S,
PL/pgSQL, PL/Tcl & PL/Perl 20{= M E[S == A2 2 7HFEICE A0 PL/TclU,
PL/PerlU % PL/PythonU = FH|2t 7|52 MSStEE ALY EE MEE = U=
Ao 2 HA|SHH QHEICE

7|2 AgensGraph & X| 0| A PL/pgSQL ©10{2| M 2| 7|7} & E 2| O] “library” C| 2 E 2| 0|
AKX EICF =9 PL/pgSQL €101 AHX| 7t 2= G| O B Hi| O] A 0f| A X| EIC. Tel support 7}
TME0] o0, PL/Tcl X PL/TclU & $HE 27} YE|0f 2t0|E&{2| C|2 E 2|0
HAXEN AN = A0 XA = 7| 2H 2 2 H|O| B H| O] A 0| X = X| Qf=Ct. OpXt7EX| 2,
Perl support 7t A E|0] Y204, PL/Perl X PL/PerlU XM 2|7|7} 2E S HX|Z|Of AL,
Python support 7} 7’3 &[0 X2 PL/PythonU X 2|7|7} BX| &[0 JO = 7| 2HC 2
0| = 10j= HX|&[X| =L}

PL/pgsSQL

270

PL/pgSQL 2 AgensGraph 0| Al EE7Fsot T2 A|X| HO|CH PL/pgSQL 2| EA 582
Cteut ¢ 2 EYE 7K = 2E7sSH AN A 0{C},

o S ER[AHIZZANE ST RIS AES = AL
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PL/pgSQL 2 Zt= = P
UCL W ESO, 2Tt =HE Xe[sle d+=E &0, 0 8
|

golotr Lt 2

=
al
oot
>
N
>
op
o
>
$0
rir
bad

o
m

T OICIME A EE =
2tS LSO gkt E

AgensGraph O| A PL/pgSQL 2 7|22 2 A X|EIC} SHX| T 6 W S| EE7HsTH 2E0|2hA,
HOtS AASHA 25t 22Xt PL/pgSQL = MAHE == UL,

PL/pgSQL °| &H
SQL 2= L O|H H| O] A0 A H o] A0 2 ALESt= Q10{C} SQL 2 Hi 27|
SQL THZ2 CIO|HH| O] A MO BtEA| R 2OICH THEE o 2 Ml E

ChA| 2otAH S 2H0[E O Z2[#H 0] 2 H| O H H| O] & A H{ Off HFEA[ 2
NEHe =z HLfa, 2F 27t Me|& W7tX| 7|ChEl Chg, Z21hE 7otA &
ChE #HE2lS *1H1§ SO O3 P S 2 LHE Mel I8 S TEAI7|1L,

ZCtO|AETHCHE ZH|O| ACHH HERIS Rt 22710,

)
Il

PL/pgSQL 2 EAH A0 M & A AFEE = A1 sQL & ArEdH7| 27| 20,

GIOJEfHIO| & MHi LI 0 A0] 2|9 GIArS T8t 3 4 QOB 2210|QE/MH
SohE Horst 4 QUL

A

- ZSCfO[UEL} MHZIS| 2 E R S5 M AT,
- ZSCiO[UEZI TRt S ZiE5S 7HA| 1 U LE MH /20| A EZH

2 gl 22| oH4l H2| 2 o}k 2otE Elct,
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of M et+=2 0| 85HX| e WSEAOUEL =0 Hl= ds

LEoh PL/pgSQL 2 SQL 2| 2= HIO|H Atz e, AL, et

i
°
O
et
1
0
_ITI_

PL/pgSQL 2 M & &= M7t X|J5t= 2 Zet L=l HO|H RS A=+=2
BT 4 o0 At were 4 AT 3 0|20 2 KHE 28 R H(row RH)2
F&StALE Bhotet 2= QUCH PL/pgSQL & =& 2R EE et g =& QUL
PL/pgSQL & == VARIADIC OtHE ALE3I0 =7 Hdt= Q=52 5|85t 8 MY
ICH 0|72 sqL B9l £22 WA O 2 F B}
PL/pgSQL St anyelement, anyarray, anynonarray, anyenum X anyrange 1t 20|
ossd Htakslm 2 Molsh 2= QIC} Ch (polymorphic) BH4=0f 2|3

o]
72 2S00 O S 5= ACH

PL/pgsaL 2| T+=

|.

PL/pgSQL 2 At &l 4~ CREATE FUNCTION 3 &S A3s0] AHof Yo|=Ict 12
Y Yetx o2 ofefet 2Lk,
CREATE FUNCTION somefunc(integer, text) RETURNS integer

AS 'function body text'
LANGUAGE plpgsql;

_|_

o

oo
|> L ro 4>
2
0
H
up

HEl 24 A 2o 2XHE 0|, Lt

Bt EEs _AEHI 2Z($) A8 F=E AMES= A0 &

Mn o
=
tr
=
—
tr1
ey
(e
Z
)
—
(@)
Z
=2
_l:_
I'IJ

> O
ofo
rot
n

Otz A & 2|l Ct.
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[ <<label>> ]
[ DECLARE
declarations ]
BEGIN
statements
END [ label ];
22 o] 2} M

—

AU PYHE2 MOZELR BUCL R0 BAlE ANEHHE =5

L{Of| LIEtLI= == 0= END CHS 0l MO =-20] RLO{of STt A 2Lt et 225 EUE
DFX| 2} END 0= M|B|=20] 2 3}X] RCt.

mjo
|x
rir
nx
>
N
o3
n
o
pONI
rlo
o
o

n
>

Tip : 22X O 2 BEGIN 220 MO|2 2
pon & @RI EMTHC]

o

e

Label S EXIT 20{| A At

ohgote{= 0Tt

R =]
o 00
o

vy
o
@
i}
ne
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ot
o
rot
[l
>
o LE
Ral
rir
ne
rt

N
T
Ja
[¢
u
k>
Mo
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u
rE
riot J
_I'_I_

"
5 A AR BEEE D 8o| BIK FA 02 QA 220z FA2

0

X 2| 57| QIBHA = /24 +/ AO|Of A S 7| Bht,

220/ YHE MM 0| Y BE FYR2 AE 220/ 4 ATk AHE 222 a|F
58 £ 40| 22 TE0| th3tlocalization 2 $I3) ALRE 4 UTH A2 S0 A
MOIE B ME 220| X% AZHS 0t 9% 220 QAR 0|20 42 JfRICL 22
0152 XIFoHR 9 Bi40 YN|A B 4 ULt

CREATE FUNCTION somefunc() RETURNS integer AS $%

DECLARE
quantity integer := 30;
BEGIN
RAISE NOTICE 'Quantity here is %', quantity; -- Prints 30

quantity := 50;

-- Create a subblock
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DECLARE
quantity integer := 80;

BEGIN
RAISE NOTICE 'Quantity here is %', quantity; -- Prints 80
RAISE NOTICE 'Outer quantity here is %', outerblock.quantity; -- Pri
nts 50
END;
RAISE NOTICE 'Quantity here is %', quantity; -- Prints 50

RETURN quantity;
END;
$$ LANGUAGE plpgsql;

&0 MR 2E PL/pgSQL B0 22 SN £ 2T 9 2270| 9L} O]
222 3140| Oj7f B4 AL ZD)THFOUND 9 22 S4 H4E
RB3ICH )% 222 3140/ 0|5 02 201 20| XIYECE 5, 0j7} wi4ot S4
H42 3140] 0|S 02 B 4 9UCt

PL/pgSQL O M BHZ&S d=525t7| /5 BEGIN/END £ AtESt= A= ETME N E

?Uol FASHA B E sQL B 235K B A0 SKSHL,. PL/pgsSQL 2
BEGIN/END £ 1502 ALE &I CH EY M O] A[HE[ALL FZE[X| E=Ch
gt EQ|A Z2AINE F Helof o) 2 e EM Lo e A&l
EWMPS AL HHAET Qoo z ERMMUA S AESEALE commit & = 81
2{Lt 52 EXCEPTION S Z &t U0{A 2 2 EA MO SehS O[X|X| B2
SHE = A= ol EAHYHE 1 EE & ULk

o2
TI=
=
=

o
cursor 2| A1t

Z0|C}H)

PL/pgSQL B =& integer, varchar % char It 22 2= SQL H|O|EH &2 7tE = UL}
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Ofeff= == M2 SIX| Of X| O[T,

user_id integer;

quantity numeric(5);

url varchar;

myrow tablename%ROWTYPE;

myfield tablename.columnname%TYPE;
arow RECORD;

B dQiof Yl E

[

rlo

Ch=at Z L.

name [ CONSTANT ] type [ COLLATE collation _name ] [ NOT NULL ] [ { DEFAULT | :
= | = } expression ];

DEFAULT R O| FOIX|H S5 YHA| H0f 2 E 27| ¢42 X7F 2ot perauLt ZO|

D
X| o™ Ha== SQL null 242 2 7| 2HEICE consTANT M2 X7|3 = BT}
7

o

pS(Foa =

S E|X| AT F S0 ST 20| S5 X|E57|7HSQ Y-S R K| | =5 SHCE coLLATE
M2 Hof A2 S 0B HEE X|HSHCE NoT NULL Of X[ | ™, A E Al null 40|
Shete| M 2ERR @ BILEHHSHT NoT NULL 2 M A El B E B4 null O] OtHl 7| 23S
XYl OF oL} S= (=)= PL/SQL 1t @ 2| = =" LA O] AR E o= RALCH

Hp0| 7| 242 250 Y E WOC} (2t =&Y o HO| OfL|2p) HItE| 10 =0
X HEICEH O E S0, now()Z timestamp SHO| Bi=0f X|HSIH = APH I =
A|ZtO| OFLl XY &= T &= A|Z2H2 4 A| =IC

quantity integer DEFAULT 32;
url varchar := 'http://mysite.com’;
user_id CONSTANT integer := 10;

T 07 HE M A

Shpof| MEE Oj7) Haps A X g1, 42 S22 0| 20| X|HEICL MEIH O Z ¢y

O 7H == O| S0l CHslf A S MOS0 7582 =2 &= UCE A OS B E= =4t
AMEHXLE AMBSHO] Of 7 M= gf 2 &R 5= ULt

HAZ e = @0l = F 7HX7F JQCE M= 2| = -2 CREATE FUNCTION & & 0fl A

Of 74 ¥ ==0j| O] &2 K| St= A 0| L,
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CREATE FUNCTION sales_tax(subtotal real) RETURNS real AS $$
BEGIN
RETURN subtotal * 0.06;
END;
$$ LANGUAGE plpgsql;
CHE 2 d 122 AHE50l 28 S BAIH S 2 Q5= AOo|CtL
name ALIAS FOR $n;
Of2i= O] AEt Lt = Yok Of K| O Cf.

CREATE FUNCTION sales_tax(real) RETURNS real AS $%

DECLARE

subtotal ALIAS FOR $1;
BEGIN

RETURN subtotal * 0.06;
END;

$$ LANGUAGE plpgsql;

Of

&1 0| £ OfFlE

M S| = USHK| UCH A Y A2 subtotal 2

sales_tax.subtotal 2 & A& = UX|B F HR| A 20| subtotal L=

HAIE QL (WE 220 HO|=22 HEAUCHH O A 22 20| 20| sl T

E.”OlEE oI_I-K'|E| A O||:_|-_)
PL/pgSQL &7t E& D72 MAE I}, E Of 7| = LEHH O = Of 7 H =2}
2 HAOZ ¢p O| S0 MEHN HAHZ ZH=CF &3 07 = NULL £ A|&SH=
H-E MO 2 LIEHHC O| A2 &= A8l S 0f 2| 0{OF ot Of 7§ H 4=0f X|F
242 UHSIE| = 740|Ck O S SO, sales-tax o] O|E CHS3H 20| & 4 2T

CREATE FUNCTION sales_ tax(subtotal real, OUT tax real) AS $%
BEGIN
tax := subtotal * 0.06;
END;
$$ LANGUAGE plpgsql;

EYH 07 He= O 242 Btehe [ 74 R 89St ZHEHeh O Ml = Chgat Z Lt
CREATE FUNCTION sum_n_product(x int, y int, OUT sum int, OUT prod int) AS $$

BEGIN
sum := X + Y;
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prod := x * y;
END;
$$ LANGUAGE plpgsql;

A2 42| Z1t0f tiet Y B record RS 'T-'PE*.EE -4 Lt RETURNS E O]
;

| 2 ol
M| S| ™ RETURNS record & BFEA| 7| X5} 0

CREATE FUNCTION extended sales(p_itemno int)
RETURNS TABLE(quantity int, total numeric) AS $$
BEGIN
RETURN QUERY SELECT s.quantity, s.quantity * s.price FROM sales AS s
WHERE s.itemno = p_itemno;
END;
$$ LANGUAGE plpgsql;

O|= StLt O] 40| out OW7H H =& M QIS0 RETURNS SETOF sometype & K| 3SH= Zd 1t
H=s| 2ot

Alias

St D7) H 220k O L2t B & H4=0f CHSH alias S M AEH 4= QUL O|of| Tt A K| A Ol
Ar22 EB|H ZX} LHO| M NEw EE= oLp F 20| O|2| 3| Xl 0|22 77l H4=0f T2
Ol5 S &Hdt= Ao|Ct o & =T Ch=1t 2L

DECLARE

prior ALIAS FOR old;
updated ALIAS FOR new;

ALTAS = S 2 M| 2 O|F & X8 PE—'.ZJHI%*E%’%“ ob7| Wi=ofl Metels

o =
ME2 22 E 5 AL 02 T 0| B2 FAILE SHo 2T ALESt= 20| 7+

— —

rlIIO

ZCt

Expressions

PL/pgSQL 2O M A8 &= ZE BAM2 MH 2 F2 SQL &l 7| S AHESH0] K 2| =L},

|_ -
PL/pgSQL &2 Ct21t 20| 7|&¢ == QUL
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ICF sELEcT HH S

I seLecT Of CH
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g 77}
A
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o

4]
24

—

.
O

HEoto &

=

=

= #Hel

F

v
=

o,
PL/pgSQL H== O| 2 Of 7 H4== HFPICE O]

L 2Z

SQ

IF expression THEN ...
PL/pgSQL = T8
Hel A

Ujnu

(integer, integer) AS SELECT $1 < $2;

PL/pgSQL A A Al = +&SHA| BA|

IF x <y THEN ...
otz et Z0| AHZ =L,
PREPARE statement name

Of &4 A B4 =10 K| 22 PL/peSQL

0

ok

ol
okl
i

[alY

L
|
Kk

0

2 =k
10f] M4 =l SQL SELECT

X
(s

N

| O] E & O]

=
—

12 7|

PL/pgSQL O] BA|X S 2 O]

—

—

o

—

} expression;

SO A

[=13
S

IS

M AL

b

—

-
o

StCh.
A= ?loll 7|= H|O[E H| O]

2& 0l

Basic Statements
Al

=

Assignment
variable { :

od
<+
Rl
|
I§

J

[}
(W}

=
10

i

=
10

I

<
[N

Rl

<0

ol
(OLN
e
ofl
=
1

o

<0

PL/SQL 2}
O|L}

2

—
—

—

e
o

)

S
o

_|

2(
E
=

=

S

= QUC

A EKXISEA| BEALE

4

o

&
2| E

1L

| HIOIH &

’

C

ol
PN
Of H=~

4

o

e
[e]

OIO|E &
U0 YX|SHK] &2 ™, PL/pgSQL 21 H

el = MO ALB S %
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SQL HE2 Ct= HOoM 23ot= iNnTo HO| Bl {2

PERFORM create _mv('cs session page requests mv', my_query);

el datz He| AW

SQL HEo| itz YW= Y (0] €Y & AZ)2 dgot=2 AL e, A
QY BiS EE AZEL S 220 (Y E 4+ UCH 0|2 7|2 sqL BB HAStD
INTO A2 F7t510] =HEICEL O|E S0, target 2 HZE B H HS-EE= 2EE
FEE B4 WU AC /W WE B2 4 UL}

SELECT select_expressions INTO [STRICT] target FROM ...;

INSERT ... RETURNING expressions INTO [STRICT] target;

UPDATE ... RETURNING expressions INTO [STRICT] target;

DELETE ... RETURNING expressions INTO [STRICT] target;

SHX| @b FEof Cis 2o A HESHHE PL/pgSQL H& LIHX| 2|2
CHA| Z| 10 A=l 0] 74 EICF. O] = RETURNING = At& 5= SELECT,
INSERT/UPDATE/DELETE Ol A SIS0, & &gt Z0H(0fl : expLaIN) S BHetSt= R EEIE
HHO CHoH =2t} inTo B2 M| 2lSHH SQL BE &2 PL/pgSQL 2| F 0| A 2 =l Z4 1}

S LotLt.

Tip : PL/pgSQL &= LHOI M seLecT A2 H|O| S-S THS2{™ CREATE TABLE ...
AS SELECT T2 AtE3d|{Of $tCt,

INTO 22 SQL BHO| Ho| 2= Q{X|0f LIEHE 4= QUCH LB O 2 spLecT HH 9
select_expressions 35 AW E &= 250 Y| AL CHE HE QYO CHs HHEO| £

280 S EL
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STRICT 7F INTO EOf| XIS E|X| B2 B2, 422 He|of 2ol 2|l A i o=

HEE[AL, FHE7t A S 2| HOHA] &2 EF null 2 @ ECH (‘X A 4”2 orRDER

BY S AFESHA| =t 2 FlE[0] UAX| L) A ) A F|of Aot A2 HHTICE S5
] O

(=1
FOUND =5 ZHAISHO] 0| HEetE| A =X f R & =l

_

el o= AL

ot

SELECT * INTO myrec FROM emp WHERE empname = myname;
IF NOT FOUND THEN

RAISE EXCEPTION 'employee % not found', myname;
END IF;

STRICT S 0| XY E|H 2| = =] StLte| WS 2| Hol{of ottt A HX|
NO_DATA_FOUND(& ©!-2) EE= T00_MANY_ROWS(E O| 42| &) & SfLt7t RE}
HOECH OIS0 20| LR E HOAHSICHH, 0 2 252 AHEY 5= AULL
BEGIN
SELECT * INTO STRICT myrec FROM emp WHERE empname = myname;
EXCEPTION
WHEN NO_DATA FOUND THEN
RAISE EXCEPTION ‘'employee % not found', myname;
WHEN TOO_ MANY_ ROWS THEN

RAISE EXCEPTION 'employee % not unique', myname;
END;

STRICTHEHZS dS M2 HAlSIH a4k Found 7t true 2 A7 =IC
RETURNING & AF2S}= INSERT/UPDATE/DELETE 2| AL, sTRICT 7t K| HE|X| &2
s

B0l = PL/pgSQL 2 = 0|2l et Hoj| Lo 2 7S 200kt 0|42 g e

A= 2| H3lOF Sf=X| £HHSt= orDER BY 2 22 F410] 17| I 20| L},

et=0l| CHSH print_strict_params 7t Ab& 7hsot 3%, sTRICT 2| 7 A 0| EFE[X|
O—I—

tOt R 7 lSHH @ F OA|X| Q| peETAIL £&20f F2[0of T ZHEl 0f 7y #H=~0f| CHt
HEIt ZotEICE plpgsql.print_strict_params & A-o0 2= =0 CHTt

print_strict_params HESHEgd
L=Ch Age 282 A8 &

ZLCt.

0l

£Q
Ral
a2
ot
)
c
o
7
D
Q0
c
€]
=
(o]
N
0%
e
_E!
a}
=2
a
1%
0
o
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CREATE FUNCTION get userid(username text) RETURNS int
As $%

#print_strict _params on
DECLARE
userid int;
BEGIN
SELECT users.userid INTO STRICT userid
FROM users WHERE users.username = get userid.username;
RETURN userid;
END
$$ LANGUAGE plpgsql;

MIfSHE O] S ST 22 @ F AR S MA e 4 lct,
ERROR: query returned no rows

DETAIL: parameters: $1 = 'nosuchuser’
CONTEXT: PL/pgSQL function get userid(text) line 6 at SQL statement

£ sTRICT &M 2 Oracle PL/SQL 2| seLecT InTo & 23 Y HEO| =2t
K| BHC}

2 E U0 CHE B| O] = 0Lt CH-E Tl Ol E
= B E0 tich A=l S FhAlBHE
PL/pgSQL 2| A QI A== O] A[LI2[20| M= &SoHX| =L 0| SF2| 2 E
E

EXECUTE command-string [ INTO [STRICT] target ] [ USING expression [, ... ]
7| M command-string = Y BHS X5t 2AE (R HAE)S HHst=
EHAO|CH M 42 YYO| ZITI MY YD W4, 3 s T HER PRE
Cte MGl e/ HE S Z0|CH MENE ysing BRI A 2 HHO| S U2

M| S otCt,

ALHE HE EALE 0| M= PL/pgSQL HEE A == QICL East B = HE g2
THEE B A0 & sof otCt EE= otz o HHOZ D7 H-E AH8E ==
ULt
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EXECUTE

!
[y of

-
o
—

CC

L=]
=

EHIO| =1 Z & 0| A action

o4 290| A2 S mhaty

SEA
Sie]

<
Rl
[N

=
10

wm

|

7t ALEEH

A
2

dE

FS| L X|SH OF ShCf. (2

gel

=S50 MSEE H2| Z2atef F+x=ef

so=

=

A et RS F I EICE) 0 8

Z

B 2{ ZILCY.

=
—

X He ™, Hal2at

NES K

1] StLte| WS 4 JotA|

pg=l

STRICT &MO| FO{X|H FH2|7t

1o

Ct. 0] 7]

(= ZZ=ot} ol YE 2 HIo|H

Z
HA

=l

USING B0 H &&=

A
1
ol

<1

oH §|=E mgt 4 O], IS ELE 0| AA[0|Z 7t TR 10 3 & sqL-injection EZ 0|

EXECUTE 'SELECT count(*) FROM mytable WHERE inserted by = $1 AND inserted <

$2°

INTO c

USING checked user

, checked date;

0470 == 7| = = GIO|E 240f| CHH A

K
i[d

n

go
Ul

EXECUTE 'SELECT count(*) FROM '

|| quote_ident(tabname)

INTO c

" WHERE inserted by = $1 AND inserted <= $2'

USING checked user

, checked date;

format()2| %1 AFY
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EXECUTE format('SELECT count(*) FROM %I
'"WHERE inserted by = $1 AND inserted <= $2', tabname)
INTO c
USING checked user, checked date;

07 4= 7| =0f Cist EECHE K|S AFSH2 SELECT, INSERT, UPDATE S DELETE & 2 Of| A{ BF
A ESOHCH= Z40|CLOHE & fA (et o 2 R E 2[E| #+E0|2t22 2hHof| A= H|O0|H

UAR|PHE HAER S HYfor

o A HR] Oof K| of| A Qf 20| Th=oh A= HE EXTE I L& usinG O7HH =7 U=
EXECUTE = PL/pgSQL O A & H HAHZ 245t PL/pgSQL HF7t At 2 M| E| =&
5185t= ALt 7|54 s YSICh S 29 AFO|F -2 execute 7t 2 A lA| B ES CHA|

A 2SO AR Of 7 H = gt 2HEE Al2lS gt Aol

SELECT INTO = X} execuTe L O A] X| R Z|X| Rf=Ch CHAOff 28 seLect BB =2
AMsiSE D execuTe AHH| 2] Y8 2 1nTo £ K| 8K OF $HLF.,

Control Structures

RO TE & OFOFE PL/pgsQL O M 74 S8t 0 Z23+ 222 20]Ck PL/pgsQL 2
RO RES AFSSHD Y2 OISk T YBH WO 2 AgensGraph T O|Ef S EEHSt 4
oI}

AN .

F

ot
4b

Of| A ggtsto|

S0 M 4|0l & Btatst 4= Q= HEH O 2 = RETURN & RETURN NEXT, S=71X| 7} QULCH

1. RETURN
RETURN expression;

Ao S = ZA0|A 2l ESHCE O A

—

rlo
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2

10

ojnu

mr

K

Jod

Al0| 9= RETURN Tt ZHAd Bl OF

XY £tol 2| =&t

O 74 14 14-0)

US 4= QICt HEZO0| RETURN =S ALESHX|

otCh 2Lt O] Hgt2 =5

H

HFA
=

27}

F&

HE

il

==0| 2t = &|™ RETURN

Ujnu

-- functions returning a scalar type

RETURN 1 + 2;

RETURN scalar var;

)

-- functions returning a composite type

RETURN composite type var;

RETURN (1, 2,

-- must cast columns to correct types

"iitext);

'three

RETURN NEXT and RETURN QUERY

RETURN NEXT expression;
RETURN QUERY query;

2.

115

RETURN QUERY EXECUTE command-string [ USING expression [,

AN} ezt

oy —
(=] Jw
= —

=7t SETOF sometype = BI2tSI = & M L|H, [H2}Of

ctzct o] 29 ald

3

-
o
d

PL/pgSQL

70 SH= 2 RETURN NEXT EE= RETURN QUERY BEHO| =AM Z

(=1,
=

LIEFLH 7| <15H

o9
Y= =]

ol

0] &2 g

ALEEl L.

TH At

o
a
O| 2| 1 EICt. RETURN QUERY

RETURN NEXT & 2Z 2t X S H0|H f& &2t

4

=]
=

oz o] MA| “H| 0|

4

e
O:
o

o
T
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Z

M

o

oo

M EOj| 3= 7}SFCE RETURN NEXT 2F RETURN QUERY £ THEY set-returning

trEA AE =+ A2, 0| 89 2it= HZ =

& 4
A Kl

=2

oo

RETURN NEXT X RETURN QUERY = XA 2 &=0f| A BtetE|X| QF=C} 20| A1} &t
0 7§ O|&o| HZ F7t517| Bt &1 H =ICT,

HME2 PL/pgSQL &2l LS BEHE O 2 AL EICEH A5 RETURN NEXT EE+= RETURN
QUERY HHO| Alali & [ At M EJF L EZICY
Ql=7}+ QiOjoF 5= OrX| 2 2|HE2 KO 7| 50| &8 SESHH otk (E= MO 7| s0]

2o 20 ZESHA & = AL,

RETURN QUERY Ol & S&E 2 2 M E X3 E X|’'dSt= M RETURN QUERY EXECUTE 7f
ULH o7 H= A2 execute A OFEEIEX| 2 using 2 Solf AlAHEl #H 2| 22X o

Ool&E A
e+ ACL

=5 M7 H+E AL gt & M olct B2 B4 BlO| RETURN NEXT S 2ol OF BT
2 A == 07 H0f SiXf £L0] 21 Hof Cieh 2|5 Breks fIsh MY E L.
of2{ 7Ho| &3 Of7} H =7t U= B2 seToF 2| ZEE gHetst= gt=8 M ASALYL,
sometype 7 H2| = Oi7f A7t StLIEH = HR 0= S8 D7 B 4+& AHEDHA set-
returning & =& THS7| ¥/l SETOF sometype & 41 215} OF SHC}

CH2 2 RETURN NEXT £ AFESH= ah4=9| O H| O C}.

CREATE TABLE foo (fooid INT, foosubid INT, fooname TEXT);
INSERT INTO foo VALUES (1, 2, 'three');
INSERT INTO foo VALUES (4, 5, 'six');

CREATE OR REPLACE FUNCTION get all foo() RETURNS SETOF foo AS
$BODY$
DECLARE
r fookrowtype;
BEGIN
FOR r IN
SELECT * FROM foo WHERE fooid > ©
LOOP
-- can do some processing here
RETURN NEXT r; -- return current row of SELECT
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END LOOP;
RETURN;

END

$BODY$

LANGUAGE plpgsql;

SELECT * FROM get _all foo();
C}S2 RETURN QUERY & AME3HE &4=2| Of| M| O| Ct,

CREATE FUNCTION get available flightid(date) RETURNS SETOF integer AS
$BODY$
BEGIN
RETURN QUERY SELECT flightid
FROM flight
WHERE flightdate >= $1
AND flightdate < ($1 + 1);

-- Since execution is not finished, we can check whether rows were return
ed
-- and raise exception if not.
IF NOT FOUND THEN
RAISE EXCEPTION 'No flight at %.', $1;
END IF;

RETURN;
END

$BODY$

LANGUAGE plpgsql;

-- Returns available flights or raises exception if there are no
-- available flights.
SELECT * FROM get available flightid(CURRENT_DATE);

%t : RETURN NEXT 2 RETURN QUERY 2| S1X 71312 Q|0 A H S
S0l 2| S| HOf| TN 22t MEE XETICL &, PL/pgSQL & <=7t O %
Z 40 Y S dYots 42 460 B0 E = QCL 0 22| 1 &S I

OIO|E{ 7t CIAA 0 7| Z &|X| T &b 4= AbAf|l = T A 2t Teto| ddE m7kX]|
Htetz|X| =Lt AXf H|O|H 7t ClA 0 7| B[ 7] AlZHSH Al -2 work_mem
T =0 o5 MO{EICh o 2 Zut MEE O 220 EE = U= 520

0 22| S 743 22| xt= Of o7l #i~5 =24 OF ottt

o
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=
T

M

LOOP, EXIT, CONTINUE, WHILE, FOR S FOREACH == AMH2 M PL/pgSQL =71 L& 9
FHS UESEE Y = ULk

1. LOOP
[ <<label>> ]
LOOP
statements
END LOOP [ label ];

LOOP = EXIT EE= RETURN 0| 2|5 Z= & W{7HX| 7|9t Bt k= £ X (unconditional)
BETE MHO|BICE MENE (ghel 2 T 2 L0l A exIT L cONTINUE 20 2|8l AFR E|0f
siE 20| &xdHs FZE X|Hotrt

2. EXIT

Label O X|ME|X| Qo™ JIXt Ot Zo| 27t Z 2 E| 10 ENp Loop CH2 Q| HHEO|
CHE 0| A EICE tabel O| FOHX|H SH FEE= S5O oIXf = YR 2 F 2f 2o
label O|O{OF oLt A Chg HH E RFE L= S 50| ZRED FZ/SF2 8T EnD

CHS0f 20| AL L.

WHEN O| X|HE|[™, boolean-expression O| true Q! ZR0| Tt £F= T2 7+ Yot I X|
RAOH A 7| s ex1iT 20| HHE2E HOJZHC]

EXITE ZE Y2 FZO|M AFES = QUCEL IA2 B2 U FEoF 24 AHESH= Ao
2ohe|x] ech

BEGINEEZE S AMR2E [ exiTE 22 2 0 HO{E L
0 =

Label 2 O| 8 = £ A2 3|{OF BIC}. Label O| 1= EXIT = BEGIN

LooP
-- some computations
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IF count > © THEN
EXIT; -- exit Lloop
END IF;
END LOOP;

LOOP
-- some computations

EXIT WHEN count > ©; -- same result as previous example
END LOOP;

BEGIN
-- some computations
IF stocks > 100000 THEN

EXIT ablock; -- causes exit from the BEGIN block
END IF;
-- computations here will be skipped when stocks > 100000
END;
3. CONTINUE

CONTINUE [ label ] [ WHEN boolean-expression ];

Label Of 0{X|X| QOB 7} OH 2mo| [}g WHEO| AIRIEICE 5, 22 220

Hotle ZE £ U4 L CHE RE Bh=0] EQotX| Ol F & Z27sHY| 7o 2=
M 0140 H2tEICH U= BR). Label O] AL HAHS AHY RZO| label = X|ZSHLL

WHEN = K|S, boolean-expression O| true Q! 420 Tt FZO| C}F BHE Of A[ 2 EIC,

X QO™ conTINUE CH2O| HEHE O 2 |0 7f J0{ZtCL

CONTINUE & 2= REL RO M ALEE & Ut A2 Fx2d BRI o) AH8dt=
or=r
LS —

240 2| K| ¢

LOOP

-- some computations

EXIT WHEN count > 100;

CONTINUE WHEN count < 50;

-- some computations for count IN [50 .. 100]
END LOOP;

4. WHILE
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[ <<label>> ]

WHILE boolean-expression LOOP
statements

END LOOP [ label ];

WHILE =& boolean-expression O| true £ B7tL| =2 Y& o] HHEZ BHESHCY

HYAl2 2X 220 O3t 2 &2 Bh2 Hof HALEICH

O A= Ch=2t 2Lt

WHILE amount _owed > © AND gift certificate_balance > © LOOP
-- some computations here
END LOOP;

WHILE NOT done LOOP
-- some computations here
END LOOP;

5. FOR(Integer Variant)
[ <<label>> ]
FOR name IN [ REVERSE ] expression .. expression [ BY expression ] LOOP
statements
END LOOP [ label ];

FOR 2| O| HA2 F gt RIS Ht=ots B2 U0k By /82 S22 F
FHo 2 FOlFH B Lo 2 EXotot(H 4 0| 52| 7| & Fol= B= LHO|M FA|EED
Helel gt otets HEI = + BolM2 B0 S0 Z I o ¥ EIHICh sy EO
ANEER @2 d2 2= BHA= 10|22, AFX ey HO| X[Z &l £0|H 2=
S0 ot BIHEICE Reverse & X|G5HE 2 Bh= 20| BHA| €40] 71X

giteElct

integer FOR £ 22| & 7bX| Of| = Ct51h Z L.

FOR i IN 1..10 LOOP
-- 1 will take on the values 1,2,3,4,5,6,7,8,9,10 within the Loop
END LOOP;

FOR i IN REVERSE 10..1 LOOP

-- 1 will take on the values 10,9,8,7,6,5,4,3,2,1 within the Loop
END LOOP;
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FOR i IN REVERSE 10..1 BY 2 LOOP
-- 1 will take on the values 10,8,6,4,2 within the Loop
END LOOP;

ofoto] &otE Lt 2 (5= REVERSE 2| ZREL Ao M) BE ZF 2 e JdH L X
C

Label O] FOR FOf| HZAZ| ™ integer FZ HE= WS Lavel = AHESHY 73 E

CHE %Ol FoR 2ES AL OHD Ha| ZTHE U

Jh

St J0f el HoJH & =2e 4

[ <<label>> ]

FOR target IN query LOOP
statements

END LOOP [ label ];

1 01|0|Ef.

CREATE FUNCTION cs_refresh_mviews() RETURNS integer AS $$
DECLARE

mviews RECORD;
BEGIN

RAISE NOTICE 'Refreshing materialized views...';

FOR mviews IN SELECT * FROM cs materialized views ORDER BY sort_key LOOP
-- Now "mviews" has one record from cs _materialized views
RAISE NOTICE 'Refreshing materialized view %s ...', quote_ident(mview
S.mv_name);
EXECUTE format('TRUNCATE TABLE %I', mviews.mv_name);

EXECUTE format('INSERT INTO %I %s', mviews.mv_name, mviews.mv_query);
END LOOP;

Copyright © SKAI worldwide Co., Ltd. 2025. All rights reserved.



RAISE NOTICE 'Done refreshing materialized views.';
RETURN 1;
END;
$$ LANGUAGE plpgsql;
Fo7texit =0f Q5 S EH, F O CHS0| DX o = SHEE & 40 Al Mg
= ALCL

FOR =2 UM A EE|= #2/= TSXOAH W2 2|Hot= Z=sQL HEHO| & =
ULt seLECT 7t 7+ LEH O 4 20| X| 2k RETURNING Lt 24| INSERT, UPDATE EE=
DELETE £ A2 S == QCH ExPLAIN I} 22 €5 QEIZ|E| HHE 2F3ICt

PL/pgSQL ¥4 7} F2| A E 2 CHXIE| 1 7158t KHAFR-S 9J3) H2| Al2lo| Ff A EIC

o

FOR-IN-EXECUTE =2 & U= 35l= & CHE 80|}

[ <<label>> ]

FOR target IN EXECUTE text expression [ USING expression [, ... ] ] LOOP
statements

END LOOP [ label ];

Ol 22 2|7} For RZO| 24 &

XM EICHe S RIQISHE 0| Y4lm 2

ORSVHR| 2 Oj2] ASE 2|9 45 £ S5 H2lo RUNS M
=

= - =
EXECUTE 2 OFRFZIX| 2 O 7 4= Z2fS usInG 2 S8l 58 HEof A& 4= QUL

Z2iE =0 ofst= F2l & X[ Yot= £ CHE L' 2 o[ HM 2 5= ALY,

r

e
1
o T
rir
rE
ogt
r|o
_l,‘_
01>|
2
%
N
n

[ <<label>> ]
FOREACH target [ SLICE number ] IN ARRAY expression LOOP
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statements
END LOOP [ label ];

r
M

SLICE 7t 2Lt sL1cee O K| HEl B FE = expression = 7510 M- =l H EOf
—

=
424 g0l =2 X[ZED B R0 4
A2 H}
=

dh=5t= Of| X O] Ct.

CREATE FUNCTION sum(int[]) RETURNS int8 AS $$
DECLARE
s int8 := 9;
X int;
BEGIN
FOREACH x IN ARRAY $1
LOOP
S := S + X;
END LOOP;
RETURN s;
END;
$$ LANGUAGE plpgsql;

f452 S KA ot A B0l 22X &M 2 MY eI target 2 LHIH 22
The HO X2 =2 2L Bl B (records) S Bt E I 52| 50| 2 4= UALL 0| R
ZtHE 240 CHol HaS2 et ool s oM LY EICEH

SLICE 440| @=O|™, ForeacH = £ @

U2 HIEo| Xt =ELC} 3X| A2 H=
ZF
7|

Hi S grol g% &l S2t0|A 8 BH=Ct

A7} O H ¥ o| &£ 20| AE HHESICH s 1cE
Ab4=0§Of BtCY. target B4 Hi & 0| O OF S}
=t0| &= si1ce of 2|5 X[ & AH@l £=0|Ct.

e =
Ct22 1 At £20|AE BtE5t= O X

CREATE FUNCTION scan_rows(int[]) RETURNS void AS $$%
DECLARE

x int[];
BEGIN

FOREACH x SLICE 1 IN ARRAY $1

LOOP

RAISE NOTICE 'row = %', X;

END LOOP;
END;
$$ LANGUAGE plpgsql;
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SELECT scan_rows(ARRAY[[1,2,3],[4,5,6],[7,8,9],[10,11,12]]);

NOTICE: row = {1,2,3}
NOTICE: row = {4,5,6}
NOTICE: row = {7,8,9}
NOTICE: row = {10,11,12}
Cursors

oh 20| WA FE2|E 2d5t= Ul FHElE Aetste HAE 28780 a2 FHel 2105 o
olC (2]

= —
Hoj R =M 812 = ULL 0|2 A 5= 0| 7 & StLt= A0 B2 =
7

- .
refcursor -|9|—%49| HEZ2 MASH=

name [ [ NO ] SCROLL ] CURSOR [ ( arguments ) ] FOR query;

SCROLL O] X|HE|H HME= FI2E AT E & = ULk N0 scroLL Of A[Z [T ALt

H| X|(fetch) 7} AR EIC MO X|HE|X| f o™ Aokt M| X[ 7} 5 & £ =X| Of 0
ZtA glo| #2|oj k2t CHEC, 0/*7f7(|7‘*5| AR EHBE FRE 0/F fo/H 2842
SE0|M K= He|of| M Of7 4= 2t 2 CiA| 2 0| 2 Ho|tCt O] 0| 2 LA
MA 2f2 AHMIt 2 O LS ol X7 =0t

O A= Ch=2t 2Lt

DECLARE
cursl refcursor;
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curs2 CURSOR FOR SELECT * FROM tenk1;
curs3 CURSOR (key integer) FOR SELECT * FROM tenkl WHERE uniquel = key;

£

AL

T
AL
T

O] M = 25 refcursor H|O|E &S X2 A HR] 2|= 2= FHelet &4
ANEE = Ao, F #H F2|= o|0] &t 5| X[ & #2|Z bound 11, OFX| 2 2|0 =
Of 7 H==7F U= F 2| 7H BRI E[Of UCH (key = HAM 7 S I} = O/ HF U2
CHA| = CF) == curs1 2 E73 #H 2|0 HFQI Y [ X| £%X 7| IHZ 0| unbound 2t11 BHCE,

AS AMSH=H HME AFEotH B MM HM= Z57/2/0/0F BT}, PL/pgSQL 2 3 7HA|
AE

H, 1% & 222 unbound Al H-E A0 M HRj=

A0 HHSE AN M4l PANOZ HME UK YNE ABY 4 ULt

1. OPEN FOR query
OPEN unbound_cursorvar [ [ NO ] SCROLL ] FOR query;

]

2|0 X8 E He|7t 2 ECH AN = HOld € 5= 2§20, unbound 7 A
efcursor H=)E M O[O RUOJOF BHC},  2|= seLecT O| AL A S

AN TR
R
rm -
3

T

rc
od > rlo et 4y ¢
Of
Ir
[l

f

!
N

= EXPLAIN 2} Z+-2)0|O0{OF L} 2| = PL/pgSQL 2| CHE sQL ¥ &1t
22 WAl o= Xe|E L PL/pgSQL H= O| S 0| THAM|E| 1, 2| A== As = Us
THAHE 2 fI8H 704 = Tk PL/pgSQL H=7F A A 2| 2 TN E W, CHA| == 242 oPeN
AEel Zr0|CE H=0f ot 245 W Alet2 AHAM Q| 20| FS O|X|X| Z=LCt
SCROLL H NO scroLL 42 HFZE HAMOMQt 5ot o|0| & =L

OPEN cursl FOR SELECT * FROM foo WHERE key = mykey;

2. OPEN FOR EXECUTE
OPEN unbound cursorvar [ [ NO ] SCROLL ] FOR EXECUTE query string
[ USING expression [, ... ] 1;
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]

EICEH HAM = HO|& € 2= 91 S, unbound 7{ A{

MBF7tEe| D X|EHE He|7t J>
(5, St refcursor ) 2 M QL0 RUO{OF SHCE 2= execute B O A 2F
d2roz EXAE HALE X|FYELCL & 18 X0| 0| A2 RUEE HSEE HE|
Azl2 AdAorct et = on, Eot E FAEO|AM Hay TN 7L =™ E[X| 2=
O[0| BtC}. execuTE 2F OFEHZHX| 2 O§ 74 ¥ 2= 242 format() X usInG = Sl && F &0
(I)zll

F
A
ULt scroLL SN0 scrOLL M2 HIRE A2 5ot o|0| & =Lt

;
et
>

A

2
R
rir

Ch=ot ZC

_

OPEN cursl FOR EXECUTE format('SELECT * FROM %I WHERE coll = $1',tabname) USI
NG keyvalue;

Of o Aol M E[O] =
A

O| &2 format ()= Sl FHe|0 & U=ICH co11 O H|W Zf2 USING
7 H -5 S| MY =2 e

2 MZ87F EQOHA] R

3. H2d #HAM €7

OPEN bound_cursorvar [ ( [ argument name := ] argument_value [, ...] ) 1;

Mt Q& Fot= 5 MOl E

HR2 = ZA10f et 2| A=l 2 gy FHAl 7ottt ZE3 £l L) O] B2 execute £ 8L
HAMO| AT E S%0| 0|0] 2 Z|RA 2T 2 scroLL U No scroLL = open Off X|HE ==

Pl 2 PN E= & & E (named) B7|EE AFESHY HEE 4 UL X[ 27| E0j| A
HE Qs = MUZ XEEC BEE 27|80 4 2142 0| F2 == A& 3]

A EEof Q= AL R EILE @5 et OIS 7HA 2 (X 27| ot YF =
B7|8S &N A8 5= UL

O K= Ch=Z 2t ZCh(22] HM A Ol AHE)
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OPEN curs2;
OPEN curs3(42);

OPEN curs3(key := 42);
B O = Hh2 = AHAM L FE|oM A7) 20 HXMOf 2t T Edt=0 = open O
CHot HAIE Ql=8 A SHALE # 2|0 A PL/pgSQL H =8 T X5I0] SA|HCE 7t 2

|

Rl
=2
mx
e
rmn
rE
1>

[m]
>

FEHO| QICH d2{L} HFRE F{ A7} MOl g| 7|
3e =T ’S% Zhe open AT O ZHEITH 012 S0, 12| curs3
= 1t

ZCt.

>

DECLARE

key integer;

curs4 CURSOR FOR SELECT * FROM tenkl WHERE uniquel = key;
BEGIN

key := 42;

OPEN curs4;

HM A8
HAMZE 22| H orafo| 2B E FHES AFESHO] =AY & ULt

Ofgfot ZAH2 HME NSL2 3 AN L0 7|52 2 =2 Ea 7t QiCt 240l A
refcursor {2 HHetSt D S EXIFAHMOIM R RASIEE & 5= UCL(WEHS 2
refcursor ai= |

0| S0|H,0| O] B2 L E S WSIX| ¥ MEHL 4= UL CHE refcursor B0 SE

= AUCH)

2 EUMM ZRA| SAIHO 2 BFBICE M2kM refursor 22 EMMO| 2
2l ES

ot= Ol AF8E & ULt

= T M

1. FETCH
FETCH [ direction { FROM | IN } ] cursor INTO target;
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ok
o

nx
oi
ﬁ
(V2]
m
[
m
@)
_|
[
=
_|
o
]
a
[
N
Rl
Hu
Jlm

= B rounD E BAAISIY = AR

S

rir

direction B2 SILIC| W2 7t M2 = U= AS M 2S5t 1= SQL FETCH E & 0f| A

5 8&|= HH & StLtY 4= QULCL F, NEXT, PRIOR, FIRST, LAST, ABSOLUTE count, RELATIVE
count, FORWARD 5= BACKWARD 7 & = Q 'Ef direction = M EFSHH NexT £ X|F St A1t
ZLEAHXM 7t scroLL SHLE MAE[AHLE EHUKX| 2™ F| 2 0| F5St= direction 440|

Mmjg 4 k.

cursor = G2l HM L EHZ HZI5}= refcursor H=2| 0| 50| 0{Of SHL},

FETCH cursl INTO rowvar;

FETCH curs2 INTO foo, bar, baz;
FETCH LAST FROM curs3 INTO x, y;
FETCH RELATIVE -2 FROM curs4 INTO Xx;

2. MOVE
MOVE [ direction { FROM | IN } ] cursor;
Move = H|O|H & AAMSHA| Rin HMO| f[X| & X X|E SHCf.m
Ol &l &2 2|EH5HX| i=Cte HE N elst e FeTeH B 1} S LSHA 2Ha oLt
|

=rC
INTO 2F OFEZHX| 2 E4= ¥4 Found £ ZAISHY O| 5T CFE &0| A=K

[
LS

direction 2 SQL FETCH B 0| M AL E| = A1 2 2, 0| & =0 NEXT, PRIOR, FIRST,
LAST, ABSOLUTE count, RELATIVE count, ALL, FORWARD [count | ALL] %= BACKWARD [count |
ALL]Z} 22 Z4SO|Lt. direction 2| 4 2F-2 NEXT & K| SH= Zd 0 ZECF 7 A{ 7} scroLL
SMHoZ2 MAZ|AHLE B UX| YO W &2 0|5 S|= direction 2£0| Mg o= QL.

Ls—

MOVE cursl;

MOVE LAST FROM curs3;

MOVE RELATIVE -2 FROM curs4;
MOVE FORWARD 2 FROM cursé4;
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3. UPDATE/DELETE WHERE CURRENT OF

UPDATE table SET ... WHERE CURRENT OF cursor;
DELETE FROM table WHERE CURRENT OF cursor;

HAMZLHIOI= of /IX|SHH, s S &S HMZ LU O|ESHALE A HSH=E A2
UEE AAM L H 2| (53], A==t oHA| @E2)0fl CHet M eho] AT FH A 0| A For uPDATE &
AHEdtE A0l 7He EEt

UPDATE foo SET dataval = myval WHERE CURRENT OF cursil;

4. CLOSE
CLOSE cursor;

cLose = G2l AN 7|2 T8 S H=h EHME T2 O[O Xt = SHM[SALE CRA

CLOSE cursl;
5. Returning Cursors

PL/pgSQL &&= HME S A0 A Hreret o= Q0L O] W2 02 HO|Lt E5 Hreret

M, 53| o< 2 21+ &

W o
Ral
=2
1o
oF

AMO| AL El= ZE 0|52 Z2 {07} K|S AH Lt At

OHI
H1J
0=
0x
utn
>
30
n
Hl
m

0|22 X| X524 H refcursor H4=S HJ| Fof| HX —Jr%% 2ol OF Stk refeursor
H0| EXHE 22 opEN O A 7|2 L 0| EL 2 Af EICH 2 2{Lt refcursor B=7t
null 2! B oreN 2 7| E ZHI SZ5H| Y= 0|53 As 22 85t refcursor

= 0f| X|7g et
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1 :bound M H£ O|FS LHEIU = EALE F2§$7|§¥EIEE
T2t AHME E7| o 20| 2 FAISHA| B=ot =
Uax

Ed

=
125 0182 £ YBIC), 2211} unbound 1A ¥4-2] 71822 HE S mul
o2 MYE|OR AIEIX G B AHSOR HNE DR 0SS

ChE M= 22X HAM 0|2 MS & = Us Y’ S StLo|C

CREATE TABLE test (col text);
INSERT INTO test VALUES ('123');

CREATE FUNCTION reffunc(refcursor) RETURNS refcursor AS '
BEGIN
OPEN $1 FOR SELECT col FROM test;
RETURN $1;
END;
' LANGUAGE plpgsql;

BEGIN;

SELECT reffunc('funccursor');
FETCH ALL IN funccursor;
COMMIT;

CHZ OIM oM = Ats #HAM Ol & 4 d& A8

—

_

Ct.

CREATE FUNCTION reffunc2() RETURNS refcursor AS '
DECLARE
ref refcursor;
BEGIN
OPEN ref FOR SELECT col FROM test;
RETURN ref;
END;
' LANGUAGE plpgsql;

-- need to be in a transaction to use cursors.
BEGIN;
SELECT reffunc2();

reffunc2

<unnamed cursor 1>
(1 row)
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FETCH ALL IN "<unnamed cursor 1>";
COMMIT;

ChZ Gl A0l A = TH e

CREATE FUNCTION myfunc(refcursor, refcursor) RETURNS SETOF refcursor AS $$
BEGIN
OPEN $1 FOR SELECT * FROM table 1;
RETURN NEXT $1;
OPEN $2 FOR SELECT * FROM table 2;
RETURN NEXT $2;
END;
$$ LANGUAGE plpgsql;

ok

PO M O 2 M & Ehetste otLte| - o|Ct,

—_

0

-- need to be in a transaction to use cursors.
BEGIN;

SELECT * FROM myfunc('a', 'b');
FETCH ALL FROM a;

FETCH ALL FROM b;
COMMIT;

HME IBEl 2 v s & 9l fFor 20| Yo, P2

rlo

Ch=2f 2Lt

[ <<label>> ]

FOR recordvar IN bound cursorvar [ ( [ argument name := ] argument_value
[, ...] ) ] Loop
statements

END LOOP [ label ];

HM Hes A If Y2 FHe2[of vielE E|0{ 05t HEf S 5= QICE ForR &2
ASLEAHAME GL RLIITRE W HAME H=Ch AN =d #2 252 HM7L
0148 3615 S HOIEl 2202 LIEFLIOF BIF, O] 242 open T} S WAjo
Fe[of| A Ci&| = Cf,

recordvar H= AE2 2 FH record 2 HO|E|H £ LY B EX{BICHEH S 0| 59|
71E 82 FAEICH. A MO 2fsf HtetE 2F 82 O] 2R E H==0f
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Errors and Messages
2F A HAMX ED

RAISE 22 AFRSI0] HA|X|S 2 1310 @ 22 WAIA|ZIC

RAISE [ level ] 'format' [, expression [, ... ]] [ USING option = expression
[, ..o 115

RAISE [ level ] condition _name [ USING option = expression [, ... ] ];

RAISE [ level ] SQLSTATE ‘sqglstate’ [ USING option = expression [, ... ] 1;
RAISE [ level ] USING option = expression [, ... ];

RAISE ;

level SN2 QB MZCE x|7<4'6H:r 5 & E|= =& 2 DEBUG, LOG, INFO, NOTICE, WARNING
X EXCEPTION O|O{ EXCEPTION O 7| ZfO|C} EXCEPTION = 27

LHAZICHEHHO 2 BIX| E "—*.'*._"%% FotCh. CHE 2|2 = EfE Tz 2o

M X|2HS M dotih S M= HA[X| 7t 220|HEN ENE|AHLE ME 20
7|2 E| =X, E= = Ct E 0 E[=X]|= log_min_messages X client_min_messages 74
H==0f| 2|5l K| O =Lt

Level O| U= B2, format 2 2 de &= UCHE A O] Ol Eh= EXHE 2|H & 0|0 of
otCh. @A 2XHE (format string) 2 211 2 F HA[X| HIAE S X|HICH A4 2XHE
Ct20ll= MEE A Q1= 24| 0] HA|X| £{0f &2 == UCE FA EXHE LM %= CHS
MEAN Ol=7t0| ZALE B 2 TN EICE 2|HE %2 St ™ g% = X5l of otCt,
Cl=o| == A BRI S O| %At2| AKX} =2F LX|SHOF SO, A HX| Yo HH &t+=F
Zut 5t= 0| 27 7F Lot

O O MOl M v_job_id 2| &t2 =ALE 2| %5 CHA|BHCY.
RAISE NOTICE 'Calling cs create job(%)', v_job id;

USING F|Oll option = expressionY =2 MHFT BIMO FII HEE HES = ULt
&

T =2
Zt expression = =XAtE f EAHA 0| E 5= ULCL 5 &= option 7| H E= CHSL

L.
e MESSAGE
QF HAIX| HAEE AHTHICE O FM2 usInG O| T 2| HA ZXE S Z&tdt=
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RAISE HAIO 2 AtE% 4= QiCt

e  DETAIL
LFE MEF HAIX|E HSSHCt

e HINT
ol E HAMX|E M-St

—

e ERRCODE
Z7O0|E¥ =5 X}2| SQLSTATE ZEZ X E 1% @ 8 3 C (SQLSTATE) S
X|Eztrt.

«  COLUMN, CONSTRAINT, DATATYPE, TABLE, SCHEMA
2 M2l 0| F2 M-S LY.

Of OiiMl= F01T L F HAX|2t S EZ EMMM S ZTHOHCE

RAISE EXCEPTION 'Nonexistent ID --> %', user_id
USING HINT = 'Please check your user ID';

O] & 0| Ml= SQLSTATE € 278dt= ot YWHS H0ZCL

RAISE 'Duplicate user ID: %', user_id USING ERRCODE = 'unique violation';
RAISE ‘Duplicate user ID: %', user_id USING ERRCODE '23505";

F(main) /=7t E10E XA O| & =& SQLSTATE Q! & H& ra1se 20| AULCL O E
=™ Ch=af 2L,

RAISE unique violation USING MESSAGE = 'Duplicate user ID: ' || user_id;
CF CH2 YHA2 RATSE USING EE= RAISE Level USING = 24 dt1 CHE @& 242 USING
2 20| @i 7ol

RAISE 2| OFX|2F HAO| = Of7H A =7} TS GICt O] H 4|2 BEGIN & =2 ExCEPTION B

1 - O
LHO M2 A S 4= QUL S K2| S 2 7S CHA| 2 AIZIC
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RAISE EXCEPTION B &0 = O|E0|Lt SQLSTATE 7t X| HE|X| 2 AL, 7|22
RAISE_EXCEPTION (P@e@1)O| A& EICE HA|X| EIAETL X[ HE|X]| 2 2
O A|X| 0|22 =71 0| 2 EE= SQLSTATE O EIC}

A1 SQLSTATE ZEZ 25 FEE X|YSt= R, A Hol=l @ 5 =0
She| K| QF 11 5 Xt2| ==X} 2|10 /= eeeee O| 2| 2| CHZ X} ASCII 2 AtZE
HEleF AEE MEZ =QICL3710l0 O BLt= F ZE&= 7HH 12|
|2, dA 7tH 2| E Ef Ut ERE = I I E0 27T ZET}
E

4

ra

L=

o

nE kU

0=
rot
[

H7}(assertion) 22l

ASSERT =+ PL/pgSQL & ==0f L/ Z HALE & SH7| et He|st

% 7| % (shorthand)O| C}.

ASSERT condition [ , message ];

condition 2 & HO 2 WIIE A2 = 0 & | = Boolean expression O|Ct, &0 H
ASSERT =2 THOFA| =CF A7t HA EE= null 91 B2, ASSERT_FAILURE 0| 2|7}
L UBtC (condition & H7Mote 0| LR7F LASHH X @ 72 H N EICH)
MEA Ol message 7t NS &I H, condition O HIfE AL Z1H(null O] Ot B)7t 7| &
R F HA|X] Bl AE “assertion failed”= CHA| BHEE B7H7F - S5H= HAX 0 20
message A 0| =H K| X| f=Lt,

rIr

ASSERT E| A E = boolean 2/2 AFR38H= AX O§ 71 84 plpgsql.check_asserts 2 S8
StM3 EE H g dot g 4= UCEH 7| 2252 on 2 EHO|LCE O O 7 =T} of £ &[0 YO H
ASSERT = OHF 2 & = = SHX| =L

ASSERT = LHIN QI @& ots HA5t= 0| ofL|2t Z2 7 M5 B X5t 2fet
A0|tt 27 e 20 S QS = /I0M 2ot ratsE =& AFESHOOF BHCL
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Trigger Procedures

PL/pgSQL = HIO|E #H4 == H|O|E{H|O| A O|HIEOf CHTE E2[H ZEAKE
Mo|st=0| AFR% 4= QULCH EE2|7 Z2A| X = CREATE FUNCTION HHOZ ZhM |0,

o o —
l=7F 1 trigger 2| 2| H RY(HIOIH HE E2[HL ER) E=
event_trigger(Ci|O| E{H| O] A O|H|iE Eg|Hol B E M AEILCL p6_something O|2f=
Ex-REHAHTEES EC|AS 2HS A7 8l Ats2 &2 o =Lt

HIO|E] HE E&|A

HOJE| W 2| AL Q14gl0] E2|H9| Uhat 0| UL B4 MAEICL 4L
CREATE TRIGGER Of K El Q145 WS 2O 2 o4 £|Cf2bz 214-810] M Qtefof BhCt,
0|2{3t Ql4+= OF 2} B T2 T6_arev S S8 MECH

Z
o NEW
OOl B 94 RecorD; & E1I A E2|7{0f| A INSERT/UPDATE X Of| CH3H AH
Ol O|EfH| O] A -2 E/dt= B O Hp= FHE ' (statement-level) EE|A
% DELETE 2 0 IZHOH X8 =l X| B=CF
« OLD
OO E| 8 RecorD; &t 2| & EEIH O| UPDATE/DELETE 2+ 1 0]l CH3H O|
ClO|E{H|O| A M2 B/t W O Hps FHE 2 E2|AH X nserT 2O
O K| Q= K| =L
e TG_NAME

CIOIE 2 name; N2 EE|HE EE|HL| 0| 0| E0{/UE B
e TG_WHEN

CIOIE 2 text; E2|7 2| 2|0 [}2} BEFORE, AFTER EE= INSTEAD OF 2| X<,
e TG_LEVEL

CIOIE 2 text; E2[72] HO|0] I}2} Row EE-= STATEMENT 2| XL,
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e TGOP
HIOIE R text; E2|H7FA|ZHEl 2 Y2 Y B{ 3= INSERT, UPDATE, DELETE =
TRUNCATE =X €.

e TG_RELID
OO §9 oid; E2|H ZE2 Y27 H 0|22 LEHM E ID.

e  TG_TABLE_NAME
IO 9 name; EE|H SES 2271 0|52/ 0|5

e  TG_TABLE_SCHEMA
CIOIE 5 name; EE|AH &2 Y271 HO|E2| A7|00| &

e TG_NARGS
CIOlE 33 integer; CREATE TRIGGER =O|A EE2|H ZZ2A|X0f| HSEl Q2| =

e TG_ARGV[]

ClO|Ef 8 text. CREATE TRIGGER =2 Q4= QlE A
%2 Qe A0 HCF 2 AL tg_nargs ECF 3 AL Z

nlo rir
rir
Z
c
—
—
N
mjo
PN
rir
n

Eg|A &= EQA7 A E HO[S2| F22F F=5| EX5= NULL E£& g A=/

—

BeFORE Off 23l E2|H &l & 2| &2 E2|H= E2|7] 2| XHof|A| of Aol Bigh LI K|

A2 HUFEE M2 E EL7| 2/l null 2 Bttt = JALCHF, 25 EC| A7t A K|
%10 O| 240]| CHSH INSERT/UPDATE/DELETE 7 24 SHA| 2 =CH. nonnull 20| 2| & | ™
A2 ST W gfo 2 TIHSICH New 2| 2 24 0f CHE S gf 2 2| E5HE A ALY
AHAIE Ho| HZEICE

XY EAZS B D S N

=
|
T
ot
_?_F
N
_l,‘_
T
riot
Ql-
ro
gl
Ot
o
o Hu T
Iy
S~
g;
mjo
bal
0x

>

0| 7} S SIL}E DELETE 2| before-trigger 2| 4%, Btet 42 2| H % 0l
EX| T EEAH SES AL TS H null Of OfL|{0{OF Bt p

A2 et o 2 o|0| 7t QICt. pDELETE E 2|7

o
<
=

1
il
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INSTEAD OF E2|H(Z 4 row-level 2| EZ|HO0|TY, RO M Tt At S == QUCH)=
ACIO|EE =%SIK| AU S 2 LE|7| Bl null 2 BH2tet 5= A2, O] Hoj| CHSt
LIH X 22 A4 E 5= JAO{OF SHEHOf : E2|H= AKX o W2 F
INSERT/UPDATE/DELETE Off CHoH & Aok A EJO| M Al &FE|X| Qi=CH D K| 8
E2[HI X E 222 AU S S 22| 7] I8l null O] OFHl 240 2| & & 0f OfF SLCY,
INSERT 5 UPDATE 2 12| A2, 2| H 7f2 New O{OF 5tH, E 2|7 7|5 0] INSERT RETURNING
Sl UPDATE RETURNING 2 XI%5PE§ F8e = CHOl= &5 EC|Ho| HEHE A 240

= ©| ON CONFLICT DO UPDATE EOj| &=l £ EXCLUDED
HAxE MY Ef) DELETE 22| A2, 2|H Zt2 oLp 0|0 OF BHC},

BFORE EE= AFTER 20| A M=l row-level E2|H Q| 2| E Zt2 T4 BA|EICH DA 2 null &
=5 QUL
d2iLt O3t G| EB|H T SlLi2t: @ F 7 EHlsIH M| 2 10| SEHE = QUL

otz2f2| G XM= PL/pgSQL Ol A E2|H Z2A[X 2| 0| & EX =LY,

O K| E2|7= H|O| S0 O] & AL HH|O|E & WOt SR ALE Xt O] F1f
AlZto] ol A= K2l == otrt. 22| X2 0| F0| FAHR 2 207t F2U K|

|

2t IS},

CREATE TABLE emp (
empname text,
salary integer,
last date timestamp,
last user text

);

CREATE FUNCTION emp_stamp() RETURNS trigger AS $emp stamp$
BEGIN

-- Check that empname and salary are given

IF NEW.empname IS NULL THEN
RAISE EXCEPTION 'empname cannot be null';

END IF;

IF NEW.salary IS NULL THEN
RAISE EXCEPTION '% cannot have null salary', NEW.empname;
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END IF;

-- Who works for us when they must pay for it?
IF NEW.salary < © THEN

RAISE EXCEPTION '% cannot have a negative salary', NEW.empname;
END IF;

-- Remember who changed the payroll when

NEW.last date := current_timestamp;
NEW.last user := current_user;
RETURN NEW;

END;

$emp stamp$ LANGUAGE plpgsql;

CREATE TRIGGER emp stamp BEFORE INSERT OR UPDATE ON emp
FOR EACH ROW EXECUTE PROCEDURE emp_stamp();

I‘:1|O| =0 HE AL
wot= M HOolE2 Tt
T 9;1[}. otzf 2| 0| Xl = PL/pgSQL Ol M 2| audit E

0Ot

_

= 7| =0t £ CHE

= A0|Ct.

0| O H| E2|7{= emp E| 0|2 2| 8 & €], QIE|0| E E = ALK| 7} emp_audit B 0| 20
7| S| == OOh SR A ZE0F AFE XL Ol E2 Al & 2T Y it e ol A- =
XNe| ek
CREATE TABLE emp (
empname text NOT NULL,
salary integer
)
CREATE TABLE emp audit(
operation char(1) NOT NULL,
stamp timestamp NOT NULL,
userid text NOT NULL,
empname text NOT NULL,

salary integer

);

CREATE OR REPLACE FUNCTION process_emp_audit() RETURNS TRIGGER AS $emp audit$
BEGIN

-- Create a row in emp_audit to reflect the operation performed on em
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p,
-- make use of the special variable TG _OP to work out the operation.
IF (TG_OP = 'DELETE') THEN
INSERT INTO emp_audit SELECT 'D', now(), user, OLD.*;
RETURN OLD;
ELSIF (TG_OP = 'UPDATE') THEN
INSERT INTO emp_audit SELECT 'U', now(), user, NEW.*;
RETURN NEW;
ELSIF (TG_OP = 'INSERT') THEN
INSERT INTO emp_audit SELECT 'I', now(), user, NEW.*;
RETURN NEW;
END IF;
RETURN NULL; -- result is ignored since this 1is an AFTER trigger
END;
$emp _audit$ LANGUAGE plpgsql;

CREATE TRIGGER emp_ audit
AFTER INSERT OR UPDATE OR DELETE ON emp
FOR EACH ROW EXECUTE PROCEDURE process_emp audit();

O|H Of| M2 HH2 == H|O| £ audit HO| 0| =QI5t= FE AHE510] Zf & =0|

OIX T2 2 =Y E A|HS BAISICL O] H2 2 05| HE A2 TH| audit =8 S
HIO| =0l 7| Z5HX| 2, audit =X Of| CHSH 2HE 0, 2t &= 0f Cieh audit
FHO|M Tl &l OFX| 2 =74 &l timestamp TFS HEA|SHCL OF2f 2| Of | = PL/pgSQL Ofl A
7Ol Ch ot audit E2[H2| O & 2 =LY,

>

O] A= FOIM EB[AHE AESHY =7
Y7 emp_audit HIO| S0 7| S E| == STt S| A[ZFaE AL XL O]
7 7150 F0ils 2 Ao OFX| 8 78 A[ZHO] ®A|EICE

o M
0
I
f

CREATE TABLE emp (

empname text PRIMARY KEY,
salary integer

)

CREATE TABLE emp audit(
operation char(1) NOT NULL,
userid text NOT NULL,
empname text NOT NULL,
salary integer,
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stamp timestamp NOT NULL
)

CREATE VIEW emp_view AS
SELECT e.empname,
e.salary,
max(ea.stamp) AS last updated
FROM emp e
LEFT JOIN emp_audit ea ON ea.empname = e.empname
GROUP BY 1, 2;

CREATE OR REPLACE FUNCTION update emp view() RETURNS TRIGGER AS $$
BEGIN
-- Perform the required operation on emp, and create a row in emp_aud
it
-- to reflect the change made to emp.
IF (TG_OP = 'DELETE') THEN
DELETE FROM emp WHERE empname = OLD.empname;
IF NOT FOUND THEN RETURN NULL; END IF;

OLD.last updated = now();
INSERT INTO emp_audit VALUES('D', user, OLD.*);
RETURN OLD;
ELSIF (TG_OP = 'UPDATE') THEN
UPDATE emp SET salary = NEW.salary WHERE empname = OLD.empname;
IF NOT FOUND THEN RETURN NULL; END IF;

NEW.last updated = now();
INSERT INTO emp_audit VALUES('U', user, NEW.*);
RETURN NEW;
ELSIF (TG_OP = 'INSERT') THEN
INSERT INTO emp VALUES(NEW.empname, NEW.salary);

NEW.last updated = now();
INSERT INTO emp_audit VALUES('I', user, NEW.*);
RETURN NEW;
END IF;
END;
$$ LANGUAGE plpgsql;

CREATE TRIGGER emp_ audit
INSTEAD OF INSERT OR UPDATE OR DELETE ON emp view
FOR EACH ROW EXECUTE PROCEDURE update_emp view();
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Eg|Aol & T otLt= CHE HIO|E22 29
£°8 F2/of ol &2 H|Oo[= Tl Ar8e

HOlE& =Xl 23t= Z0|Ct.

9WHHUH“°”MZWL3HWE§
g2 58 E= 5 HOIH HO| = (fact HIO| =02t 22| &

HOIEH O ot Fo| A LEH 22 AL EILH.

otz of o K= CI O E A A S22 fact H|O| =0 Eigh 2

PL/pgSQL o] EB|H T2 A|XO| 0 B &=

Ct.

-- Main tables - time dimension and sales fact.

CREATE TABLE time_dimension (

time key integer
day_of week integer
day_of month integer
month integer
quarter integer
year integer

);

NOT
NOT
NOT
NOT
NOT
NOT

NULL,
NULL,
NULL,
NULL,
NULL,

NULL

OF
=

=)0l of< 2

HOIES &

N

t

re

CREATE UNIQUE INDEX time_dimension_key ON time_dimension(time key);

CREATE TABLE sales fact (
time key
product_key
store_key
amount_sold
units_sold
amount_cost

);

integer NOT NULL,
integer NOT NULL,
integer NOT NULL,
numeric(12,2) NOT NULL,
integer NOT NULL,
numeric(12,2) NOT NULL

CREATE INDEX sales fact time ON sales fact(time_key);

-- Summary table - sales by time.
CREATE TABLE sales summary_ bytime (
time key
amount_sold
units_sold

integer NOT NULL,
numeric(15,2) NOT NULL,
numeric(12) NOT NULL,
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amount_cost numeric(15,2) NOT NULL
)
CREATE UNIQUE INDEX sales summary bytime key ON sales summary bytime(time ke
y);

-- Function and trigger to amend summarized column(s) on UPDATE, INSERT, DELE
TE.

CREATE OR REPLACE FUNCTION maint_sales summary bytime() RETURNS TRIGGER
AS $maint sales_summary bytime$

DECLARE
delta time_ key integer;
delta_amount_sold numeric(15,2);
delta units sold numeric(12);
delta_amount cost numeric(15,2);
BEGIN

-- Work out the increment/decrement amount(s).
IF (TG_OP = 'DELETE') THEN

delta time _key = OLD.time_ key;

delta amount _sold = -1 * OLD.amount_sold;
delta units sold = -1 * OLD.units_sold;
delta amount cost = -1 * OLD.amount_cost;

ELSIF (TG_OP = 'UPDATE') THEN

-- forbid updates that change the time key -
-- (probably not too onerous, as DELETE + INSERT is how most
-- changes will be made).
IF ( OLD.time_key != NEW.time key) THEN
RAISE EXCEPTION 'Update of time key : % -> % not allowed',
OLD.time_key, NEW.time
key;
END IF;

delta time_key = OLD.time_ key;

delta _amount _sold = NEW.amount sold - OLD.amount sold;
delta units sold = NEW.units sold - OLD.units sold;
delta _amount cost = NEW.amount cost - OLD.amount cost;

ELSIF (TG_OP = 'INSERT') THEN
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delta time_key = NEW.time key;

delta _amount _sold = NEW.amount sold;
delta units sold = NEW.units sold;
delta _amount cost = NEW.amount cost;

END IF;

-- Insert or update the summary row with the new values.
LoOP
UPDATE sales summary_ bytime
SET amount_sold = amount_sold + delta amount sold,
units _sold = units_sold + delta units sold,
amount _cost = amount_cost + delta amount cost
WHERE time key = delta time_ key;

EXIT insert_update WHEN found;

BEGIN
INSERT INTO sales_summary bytime (
time key,
amount_sold,
units_sold,
amount_cost)
VALUES (
delta time_ key,
delta _amount_sold,
delta units sold,
delta _amount_cost

)s
EXIT insert_update;
EXCEPTION
WHEN UNIQUE VIOLATION THEN
-- do nothing
END;
END LOOP insert update;
RETURN NULL;

END;
$maint_sales_summary bytime$ LANGUAGE plpgsql;

CREATE TRIGGER maint_sales_ summary_ bytime
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AFTER INSERT OR UPDATE OR DELETE ON sales fact
FOR EACH ROW EXECUTE PROCEDURE maint_sales_summary bytime();

INSERT INTO sales fact VALUES(1,1,1,10,3,15);
INSERT INTO sales fact VALUES(1,2,1,20,5,35);
INSERT INTO sales fact VALUES(2,2,1,40,15,135);
INSERT INTO sales fact VALUES(2,3,1,10,1,13);
SELECT * FROM sales summary_bytime;

DELETE FROM sales fact WHERE product_key =

SELECT * FROM sales summary_bytime;

UPDATE sales fact SET units sold = units_sold * 2;
SELECT * FROM sales summary_bytime;

o|HIE EE|A

PL/pgSQL 2 O E E2|HE FolSt=0 AT == ULt AgensGraph O A{ O|HI E
ERAHZ ZE=E Z2ANE Q571 QIO event_trigger 7t Bt RO E M AL 0 OF
otCt,

PL/pgSQL &7t O|HIE EB|AHZ S =&[H 2[&% =0 02 72| S BTt

7t
=0z MAMEC

—

e TG_EVENT

HOIE 7 text; EE|H7 &L= O[HIES LIEtL = ZXAHE
e TG_TAG

HOIH 7 text; EE|H7I &L= B E|AE Zot= H

Ol oKl E2|H= X AElE 0| A& WOHCE noTIcE HAIX[ S R A[ZICE

CREATE OR REPLACE FUNCTION snitch() RETURNS event trigger AS $%
BEGIN
RAISE NOTICE ‘snitch: % %', tg event, tg tag;
END;
$$ LANGUAGE plpgsql;

CREATE EVENT TRIGGER snitch ON ddl command_start EXECUTE PROCEDURE snitch();
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Tips for Developing in PL/pgSQL

2 H0I M psql S ALESHO] Bl B4E R EBHT B AESHS ZHO|Ch
A £ 4% CREATE OR REPLACE FUNCTION% 2

0| ZCh. A ot H Mt Y2 ChA| 2E5HY gt FHo|E 0| EY &=

Of| Xl = OF2f2F ZCt.

CREATE OR REPLACE FUNCTION testfunc(integer) RETURNS integer AS $$%

$$ LANGUAGE plpgsql;

psql S ARt SO CHST 2L B4 Ho| IHUS ZESIILL ChA| 2ES 4 QUL

\i filename.sql

PL/pgSQL Ol M 7i'et = U= E CHE T2 L2 A A0 2 /4L -2 &0|5HA St=
GUI G| O|H{H| O] & M| A = E 0| &5t= AO|Ch Ol 2t EF= B &2 MERE
MAHSt 7| s O &A Ml 5= A= Helot 7| 52 M-St

meE Xa|

PL/pgSQL & ==2| I E = CREATE FUNCTION Of 2AtE 2|HEZ X|YEICL 2XE S &2
Z2HE Fc U LS ALESHE B2, 2 24 WOl (A= tHY MZHE FHIZ
=2{OF otCh OF&IHX| 2 B & WS efA| = F 74 E AHE S Of SHCHO| A O| = Z2XTHE
TEO| AFEECID 7HE). B RE F W ALt A2 ZEE Oldt=H o222 &

T ALk

K=

0

(L o =

iz hZaE & H Al’o OFXI s %‘R@ A4S+ EH3H CHE
£ FO[l{Of BtC}, O & S04, CREATE FUNCTION BHES
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CREATE OR REPLACE FUNCTION testfunc(integer) RETURNS integer AS $PROC$

$PROC$ LANGUAGE plpgsql;

CHE AEE 28 28
O[3l | #2 AL
1 quotation mark
g == Aot EL 2 E Chgar 20| otCt,
CREATE FUNCTION foo() RETURNS integer AS

LANGUAGE plpgsql;
H2Mzaz Fo g =& WA, GHZE= H2 = LIEFLIOF BtLf,
2 quotation marks
g 22 WR2 EAE 2|HES Bl AHESIH, O £ S5 Chaah 2Lt

a_output := ''Blah'’;
SELECT * FROM users WHERE f _name=''foobar'"';

C

=

ro

g A0 = Ch=a 20|

i

= QUCL

a_output := 'Blah’;
SELECT * FROM users WHERE f name='foobar';

= 4 55 pL/pgSQL IFA 7} FEs| & 4 QlC,

4 quotation marks
g =& UWRL EAE &0 22 zar7t 2ast 20 ArEstHH, 0 & S8 ChZat

I-|:|._

|'|'|\l

a_output := a output || '' AND name LIKE '''‘'foobar'''' AND xyz''
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0jo

MM E a_output Off F7+HEl 242 Ct

af

a_output := a_output || $$ AND name LIKE 'foobar' AND xyz$$

dt Z'Ct : AND name LIKE ‘foobar'AND xyz.

2o 28 YAMO M= Tt

LLO O 1

fﬂ}'-

0 Ct.

Ol
A

ulo
[l

4

6 quotation marks

g 22 RO --XFOE'OHH A2 MZ2RI7LHY A E 44 20 QIS 320
Arg3tH, 0| £ 3 Cta 1 Z L.
a_output := a_output || '' AND name LIKE '''‘'foobar''''''
a_output of =7t=l Zt2 CtS1F Z Lt : AND name LIKE 'foobar'.
= o8 YA M= L2t 20| & == UL
a_output := a_output || $$ AND name LIKE 'foobar'$$
10 quotation marks
=Xt a8 72l 218 R E LIEHE) 0| = 702l 22 g H 7 HR5t 1 ZAHE
o0 20 AE L2 7 0] &h). CHE et & dddot= eE A d5t= 40Tt
Z0|C,
a_output := a output || "' if v_'"' ||
referrer keys.kind || ' like "'""'"'"''!
|| referrer_keys.key string || "''""'rt
then return """’ || referrer_keys.referrer_type
[l ; end if;'';
a_output o| ¢r2 L3 Z Lt
if v ... like ''..."'" then return ''...''; end if;
= o8 YA M= L2t 20| & == AULH.
a_output := a_output || $$ if v_$$ || referrer_keys.kind || $$ like '$%
|| referrer_keys.key string || $$'
then return '$$ || referrer_keys.referrer_type

|| $$'; end if;$$;
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PL/Python
PL/Python Functions

= Soff ATty

—

Mo

PL/Python &= HZT CREATE FUNCTION

CREATE FUNCTION funcname (argument-list)
RETURNS return-type

As $%
# PL/Python function body

$$ LANGUAGE plpythonu;

ol 222 the python A3 EO|CE 27t o =2 [, Qla-= 2| AE args 2
MYECH HY E Ol Ut 4= Python 2T EO| MFEICE HH & Q=0
AtEO| et o2 4 97| &L}

Z 1= return EE £ yield(Z1F e 22| Z9) Python ZEO|| A Bt2HEICE gt 442
XN SSHK| o™, THo[M 2 7|2 2f None = Et2tStC}, PL/Python 2 Python 2| None =
SQL Null gt &2 Hetstrt

o E =0, F T 2 U2 ttetdts g OS2 20| ol 2 5= UL
CREATE FUNCTION pymax (a integer, b integer)

RETURNS integer
As $%

if a > b:

return a

return b

$$ LANGUAGE plpythonu;

ot Folol 222 2 M S E Python R E+= Python =2 HEHEILE O S0f 9I2
2= Che it 2o
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CREATE FUNCTION pystrip(x text)
RETURNS text
As $%

x = X.strip() # error
return x
$$ LANGUAGE plpythonu;

x Of CHISHH x 7F M| = =0 tie X| g #4747 [ 20| PL/Python & <= L}2t0|E{ 7}
Al A
—

Ot LEZ x = OFX ZYEIX| 2 XY Bla= x & HZETHOICL global & AFHESHO]

CREATE FUNCTION pystrip(x text)
RETURNS text

AS $%
global x
X = X.strip() # ok now
return x

$$ LANGUAGE plpythonu;

J2{Lt PL/Python 2| M| 5 721 AtROf| O| ESHX| b= Z40| £, 2= 07 HE 917
HEo=Z ALESH= A0| £Ct

Data Values

UBEHH © 2 pL/Python 2| 52 AgensGraph 2f Python 7t “AtP A 2|2 OfES
MN&3h= Ao|ct ofefo| A2 Hjo| & Of T & 0f Ciet FEO|LCE

Data Type Mapping

PL/Python &7t @ = Ek|M 9l AgensGraph 0| O] EF 2 0 A| S| & Python EfR 2 2
HotEICE,

e  AgensGraph boolean 2 Python boolean 2 & HSHEICE
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o  AgensGraph smallint 2} int & Python int 2 HZEICt AgensGraph bigint 2F

oid = Python2 Of| A| = long, Python3 O| M= int 2 HEHEICE,
o  AgensGraph real 1f double 2 Python float & HSHEICE
. AgensGraph numeric & Python Decimal £ HEHEICH O] EFY S AHE S = Q=

LS —

izl
I-IE
10

decimal.Decimal O| A2 EICH cdecimal & decimal E Lt A& S| 2 LY,
Python3.3 O| &0 A| = cdecimal O| decimal O|2}= O|E 22 HZF 20| E2{ 2|0
SE5I200 2 CO[4 XO|HES gLt

O HA
o  AgensGraph bytea = Python2 O A{ str £ Python3 Of| A bytes & HEHEICE
Python2 0| M 2XES At QI G Q0| HIO|E A|F A= X 2[5 OFSHLt.

o AgensGraph 2XtE YA S Z3st CHE 2 E [|0|H Y42 Python str 2
=X}

HSHEICE Python2 Of| M= O] 2AHE 0| AgensGraph A1H{ Q1A T 0f QA EICE,
Python3 Ol A= 2= EXIE1t €2

QLU=E 2X40| Ect,
- nonscalar 0| Ef EFQl2 Of2jL{ 8-S A ZiCE

PL/Python & =E Bretetlj Hhet gf2 ChZ ot 20| gt==2f 4 @1 &l AgensGraph et

= —
HO|E ¥Alo Z HHSLEIC

—_ -

o  AgensGraph 22t EF 10| boolean Y [f Ht2t ZF-2 Python & 0f 2 AFA Of £ 7F
HoLEICE & 0 1t Bl 2XHE 2 false O| K| 2t 'f= true Of S SHCL

e  AgensGraph 22 EtRIO| bytea & [f Bt2t 2L2 212 Q| Python LU &2
A& string(Python2) EE = bytes(Python3) 2 HEHE|H Z1H= bytea 2
HStEICE

.
M

r

-_-—

£ 2= AgensGraph het EFI0| B2 B2t 2 Python LI str 2 AFESHY
=AE 2 MBS0 A= AgensGraph Cf|O|H EFQI Q| Y3 at~=2 MEFHEICL
(Python 2f0| float 2! 3%, ULl =42 L|5}7| 2|5l str L4l repr built-in &

AL-ESt0] #Hgtotr})

0
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Python2 O A{ EAtZ -2 AgensGraph Of & Z [ AgensGraph A{H QIZ 0
UXO{OFSHEE, AHAXY MH IR H 0N FEOHK| 2 Z2AE2 LFE LdA7| X[ 2t
REQIY ELYXE LA & 4= g7 20 O| 40| SHIEH +=HE|X| FE2H
ULh FLZE ZXE2 SHE IZE 2 X5
0

Hotb| D2 0|5 AFESte A0 O 2HEst Ha| & 4= AL Python3 OIM 2=
EAE2 FLUIAE ZXE0|H

nonscalar G|O|E{ E}Q 2 oOfzo] &S Etx3lC},

>~

i1 2 =l AgensGraph et EFRIf 2 K| et 24K Q| Python | OB EF R AFO|2] =2[X QI
= X = BAIEX] o, 0l Z200| = gf2 ek A0l

Null, None

et==0]l SQL null 2t0| M EH =| ™ Python 0| M 21=2f2 none 2= BA|EICL O E =0,
PL/Python Functions pymax L2t Q= & F 2= null Y 0| CHSH X E CHES
HtetotC et G 2lof sTricT & F716H01 & O 2| M M Y2 s/ St= 5 & o= UCL
null /0| MEE|H St S S T(X| R0 null ZUHE AHS2E ghetsilh = ot

= —
=20 A null &S =0l == ULt

CREATE FUNCTION pymax (a integer, b integer)
RETURNS integer
As $%
if (a is None) or (b is None):
return None
if a > b:
return a
return b
$$ LANGUAGE plpythonu;

20| A & = L=0| PL/Python =0l A| SQL Null 2t 2t2+5t2{ ™ None gt S BHEtSHC
k=13

&= 9| strict O £0f| 2tA| Q10| &Y S =2 o o= QUL
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Arrays, Lists

SQL Hi & Zt= Python 5= 2 2 PL/Python O ™ & =ICt, PL/Python & <=0{| A SQL Hi &

=
242 tetst2{ ® python Al EA(O: S5 =

) = EE)E it

CREATE FUNCTION return_arr()
RETURNS int[]

As $%
return (1, 2, 3, 4, 5)
$$ LANGUAGE plpythonu;

SELECT return_arr();
return_arr

Python Al EAtE 2 A| B A0[2 2 =51X| §42 Python Z22[H= BHEHX|SHK|

Xt 21HE 7t E 5 QUL

CREATE FUNCTION return_str _arr()
RETURNS varchar[]
As $%

return "hello"
$$ LANGUAGE plpythonu;

SELECT return_str_arr();
return_str_arr

{h)eJl)lJo}
(1 row)

Composite Types

235t ELQ QI python NE O 2 &0 MEHEICE WIO| @A 0|22 23 EQlo| &4
O|F0|Ct Mg =l 2ol £40j| Null 2t0] L2 ™ O§ L0l None 40| ALt Ol K= Ch=1t
7I-|:|._

CREATE TABLE employee (
name text,
salary integer,
age integer
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);

CREATE FUNCTION overpaid (e employee)
RETURNS boolean
As $%
if e["salary"] > 200000:
return True
if (e["age"] < 30) and (e["salary"] > 100000):
return True
return False
$$ LANGUAGE plpythonu;

Python B0l M & fo= =g} Bt QIS Bhetst= o2 7HX| 20| ALt =gt EFY Zat
O K& +=5t7| ?/sh ot Z 0| TYPE & 4 -JSHCt.
CREATE TYPE named_value AS (
name text,
value integer
)s
=g Zih= Ch=1F 20| ghet 2 o= QUC}
« Sequencetype (= = J5F, QHAE S 5= Q17 20 T2 Ofd) BhetE
A2 QEMEL AT ELRI0| BEQF S US40 S22 JHHOFSICE ol
091 B2 25 Qulo| HUA UBBto] TYE|D 1 2 T ABEto| TY
Ol Xl = Ch=1F ZCt
CREATE FUNCTION make pair (name text, value integer)
RETURNS named_value
As $%
return [ name, value ]
# or alternatively, as tuple: return ( name, value )
$$ LANGUAGE plpythonu;
= GOf Cid SQL Null = BFetote M siE /X[ 0fl none = R H Lt

e  Mapping (dictionary) 2} Zu} Et @) A0 Ot 442 ZE 0| &

FEFE
Aol HMEICE O M| = ChZat 2L

CREATE FUNCTION make pair (name text, value integer)
RETURNS named_value
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As $3%

return { "name": name, "value": value }
$$ LANGUAGE plpythonu;

Z=7} dictionary 7| /4t =7z LRE XNe|ECh 2 ZEH0
CHSH SQL Null 22 Etetste{H siE 23 0|52 7| 2 AFE510f none & 2 EHTHCL

e  Object (any object providing method __getattr ) O|Zd=2 Y&} 5 LSH
SEtotCh o M= Ch=2at 2L

CREATE FUNCTION make pair (name text, value integer)
RETURNS named_value
As $%
class named _value:
def init  (self, n, v):
self.name = n
self.value = v
return named value(name, value)

# or simply
class nv: pass
nv.name = name
nv.value = value
return nv

$$ LANGUAGE plpythonu;

out I2t0|E{ 7} = == X[ E Lt 0| X = Ch= 1 2T

CREATE FUNCTION multiout simple(OUT i integer, OUT j integer) AS $$
return (1, 2)

$$ LANGUAGE plpythonu;

SELECT * FROM multiout simple();

Set-returning Functions
of q7HX| & 0| QUL Ot

CREATE TYPE greeting AS (
how text,
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238 2= Chaar 20 ghekel 4= QALY

e Sequence type (tuple, list, set)

CREATE FUNCTION greet (how text)
RETURNS SETOF greeting
As $%
# return tuple containing lists as composite types
# all other combinations work also
return ( [ how, "World" ], [ how, "PostgreSQL" ], [ how, "PL/Python" ]

)
$$ LANGUAGE plpythonu;

e Iterator (any object providing __iter__ and next methods)

CREATE FUNCTION greet (how text)
RETURNS SETOF greeting
As $3%
class producer:
def init  (self, how, who):

self.how = how
self.who = who
self.ndx = -1

def iter  (self):
return self

def next (self):
self.ndx += 1
if self.ndx == len(self.who):
raise StopIteration
return ( self.how, self.who[self.ndx] )

return producer(how, [ "World", "PostgreSQL", "PL/Python" 1)
$$ LANGUAGE plpythonu;

e Generator (yield)

CREATE FUNCTION greet (how text)
RETURNS SETOF greeting

As $%
for who in [ "World", "PostgreSQL", "PL/Python" ]:
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yield ( how, who )
$$ LANGUAGE plpythonu;

ouT Lt2t0| E{ (RETURNS SETOF record AF&)7t = set-returning & == X| & EIC} Of| & =
Ct= 1 2Lt

CREATE FUNCTION multiout simple setof(n integer, OUT integer, OUT integer)
RETURNS SETOF record

As $%
return [(1, 2)] * n
$$ LANGUAGE plpythonu;

SELECT * FROM multiout simple_setof(3);
Sharing Data
global dictionary sb = & 2 & 7H0|| H|O|HE XM St=0 AL = ULCE O] Hp=

78X 2l & H|0|E{ O|C}. global dictionary GD = pubilc G| O| E{O| B, A
SH401 A AFB S 4 92 D 2 ARG O| FOlBfof2tLt,

R
=
gu!
rin
aw}
<
-t
=
o
=

J\I

| 8t4== Python QI E{Z 2| E{Of| M 1L BF MY 1A 7HX| B2 global & O] E{ 9}
myfunc o| et Ol myfunc2 O Al AFE R == QICH Rl A A=t HEQE 20| 0 2= 6D
dictionary 2| H|O[E O|LC,

Anonymous Code Blocks

PL / Python 2 DO 1t &l 2 F&|= 4E ZE =5 = A[HStC}

DO $%
# PL/Python code

$$ LANGUAGE plpythonu;

0=

il

Iy
1]

=
=

r|o
un

Ol5 EA| oM digtr|= g{2 B & HTICE O 20 = 2+ M E

-

om 1o
1
rot

Ct.

Trigger Functions

O

g7t EB|AH = A& E W dictionary TD &= E 2| 2HE 22 Z&otrt,
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TD[“event”]
O| il EE 2 X} ¥ (INSERT, UPDATE, DELETE S5 TRUNCATE) 2 ZE B85t

TD[“when”]
BEFORE, AFTER EE = INSTEAD OF = &}L}2 L EHSHCT,

TD[“level”]

ROW EE= STATEMENT S E $SHC}

TD[“new”], TD[“0ld"]

o ER|HO AR EE FSILE = FIHX| 25 E2|7 O|HI Ef 2t 2tZto

22
=27 #g mateict

TD[“name”]
£32|7 0|28 mEBiLt,

TD[“table_name”]
Eg[AHor 2t HO| =2 0|85 E&etrh

TD[“table_schema”]
Eg[AH7r Lt HO] =2 A7[0HS ZootLt.,

TD[“relid”]

Eg[AH7t 2 dst H 0| 22| oID & =eotrt

TD[“args”]

Ol==7t ot =l cREATE TRIGGER B E 2| A2, D[ "args"1[0]0 M TD["args" 1 [n-1]77tX|
A& = UL

TD[ "when" 10| BEFORE SE= INSTEAD OF O|11 TD["level”]0| Row I}, Python =0l A
None fE= “OK"E Pt2t5t0] 0| HAL|X| REUS S LIEHE == /UCL “SKIP"2 O[HIEE

% CH SHCE TD[ "event” ] 7} INSERT EE= UPDATE & X3 H “MODIFY”E Bt2ts0] |22
W =de = UCE AHX| o™ Hish 210] FA|EICH,
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Database Access

PL/Python A0 2=2 plpy 2 2| = Python E =2 A2 2 7t 2L} 0| =9

ot} A== Python L E0| A plpy.foo 2 AFE R = RULE,

Database Access Functions

plpy Z=2 HIO|HHO|A FH S d&dt= 02 7HK]| 7|52 MSetCh
plpy.execute(query [, max-rows])

FHEl XS0 M plpy.execute & 2 =0t MEHK ol Kot Ql~F I EHSIH 2|7t
H

2HE| T AL 70| A 2t EhetEICE

AN QHMEL 22 £ dictionary QHMES 0| 80| MBI 2T QI HEL W
Mot 2B 0|20 M~ B 4 Tk A & ChaT 2t

my_table Of| A Z|CH 5 7H2| S Bt2tSHEE my table Ofl my_column Z & 0| U™
A YO = AN A St Of| = Ch3 2t 2Lt

foo = rv[i]["my column"]

= £ =0{ urpaTE B E 2 2t= HYSHX|2F RETURNING = A2 SHA|
et I EME 2|EHSIX| A =Ct

o status() SPI_execute() af= BtEtSHLE,

e  colnames(), coltypes(), coltypmods() Z & O| &2 55, Z & EtQ 0ID 2| =&

2
ZBO| TSt EFRE WAl £ S22 242 wrsketct 0]

i | - =
A SHX] 2= B (0: RETURNING O| 2= UPDATE, DROP TABLE)O]| A Z 11t
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QEHMEES o E Y 02/ S L YAIZICE J2|Lt o HS ZedSts 2t Mol
O|2{et i~ E AHESH= A2 A SiLh

o str) EE _str_ HAMEEOE S0 plpy.debug(rv)E AHESH H2| 2l 2tE
ClH g = A=Z FolElCt

plpy.execute & 2 =0IH

= MM 23 0| B 2al 2 YA FICH 23 B0l TR
A2 WD T B4 S ALBS

E7MHE M Aot H 22| AFES RISH
A

=
Ao ™ plpy.excute CHAI plpy.cusor &

plpy.prepare(query [, argtypes])
plpy.execute(plan [, arguments [, max-rows]])
plpy.prepare = 2| A A =

= TH|eoh HE ol B =5he Ti2to|H 7t s 8%
Ho| EAHE 0 o0l Ef el =51

et = = o oA = Cheat ZE

plan = plpy.prepare("SELECT last name FROM my users WHERE first name = $1",
[lltextll])

text = $1 Of| ME & H=0| RYO|CLOY7] HF F2[0f K| o= 8%
TR Q= ME AMIO|C BHEE S TH|oH 20= g2 B S AMESHH B E
plpy.execute = A HBICH

= plpy.execute(plan, ["name"], 5)
EUS WU A=Al A E tHih 2 HESIL, tME ¢ =52 FHM Q=2
Moot ohet0 B E of &g &= QI FHM Q== MEI K O|Ct M| BIRY Q== O]
20| MEIT 02 S N BHBIC

2| oteto|E e Zat 3 ©E = Data Values 0| A A St CH 2 AgensGraph 2t Python
ol O & Ef 0| HEhEICY,
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2 AE5HHH B+ M A sp
. (Sharing Data & &) 0| X| = Cr= 1k 2Lt

N2 s = MYE L AtMet 2382
(@]

or

mjo
rot om p

o
= ©

CREATE FUNCTION usesavedplan() RETURNS trigger AS $$%
if "plan" in SD:
plan = SD["plan"]
else:
plan = plpy.prepare("SELECT 1")
SD["plan"] = plan
# rest of function
$$ LANGUAGE plpythonu;

plpy.cursor(query) plpy.cursor(plan [, arguments])

plpy.cursor == plpy.execute(d Xt M 2ot &2 Q=5 2ot 0|1 &2

TZoZ 2 AN ME M| & 4= Y= HM QLEN E E Ht3SICE p1py. execute 2F
o

A =
OREZER 2 2| 2 A E= plan 4K 2F &1 Q= S22 MY = ULk

v 2
my

i}

Fo

|T

12

|m

i
n:\l rc
riot

OI-

o= fetch | ‘|5§
BOHAX B2 s

2l 2t 7HX1%H._§_ S IPNES golde
& S U7ER| oHHOf| SELte| A S

| A
1+ 2tSH= B 0| O dictionary Off 242t2|

rgf o2

0

= HIO|E0|M HIO|H & ME[ote &+ 7HA| ] 2| 0= Bt= 2t ZCh

CREATE FUNCTION count_odd_iterator() RETURNS integer AS $$
odd =
for row in plpy.cursor("select num from largetable"):
if row['num'] % 2:
odd += 1
return odd
$$ LANGUAGE plpythonu;

CREATE FUNCTION count_odd fetch(batch_size integer) RETURNS integer AS $$
odd =
cursor = plpy.cursor("select num from largetable")
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while True:
rows = cursor.fetch(batch size)
if not rows:
break
for row in rows:
if row['num'] % 2:
odd += 1
return odd
$$ LANGUAGE plpythonu;

CREATE FUNCTION count_odd prepared() RETURNS integer AS $$
odd =
plan = plpy.prepare("select num from largetable where num % $1 <> 0", ["integ

er"])
rows = list(plpy.cursor(plan, [2]))

return len(rows)
$$ LANGUAGE plpythonu;

AME AS22 HMELE AN Erot RE XAHES A H2 2 5 K|St E close
H~ES AFESHCL oHH Bl HM = HOld 7t = == BiCh

Trapping Errors

Gl O | O| A 0] MM ADSH= S =0l 277 L4YSHH STHE| 1 O | 7 24y otLt,
plpy.execute 2} plpy.prepare 25 7| 28O 2 ot+=E ZESI= plpy.SPIError 2| S

S| A QIAEIAZ HIASH A OILE 0| QB

F & CHE Python 0| 2| 2F OFEEIEX| £ try/except
TRE AHESHY X 2| & = UL O M= CHE 1t £

ZLf.

CREATE FUNCTION try adding joe() RETURNS text AS $$%
try:
plpy.execute("INSERT INTO users(username) VALUES ('joe')")
except plpy.SPIError:
return "something went wrong"
else:
return "Joe added"
$$ LANGUAGE plpythonu;

f
f

M7l = oo MA Selas LFE FE S EE AN iYLt 7tst D H 552
2 HZ B ERTICE plpy. spiexceptions B E2 2 ZHO| LBt O 2] S2iAE Ho|6HH

o _
Eval O|%Oﬂ*‘| :LZd9| O|%% H-PE';*M?_“:} division_by zero — = DivisionByZero,
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unique_violation & UniqueViolation fdw_error = FdwError 2t 22 0f| 7} QLC}O| {3t
019] Sah 2 Zt24 sprerror B A SHCE Ol2{8t BB E7 0|22 A CHE4 2tk

ol & =9 Chaa 2Lt

CREATE FUNCTION insert_ fraction(numerator int, denominator int) RETURNS text
AS $%
from plpy import spiexceptions
try:
plan = plpy.prepare("INSERT INTO fractions (frac) VALUES ($1 / $2)", ["in
t", "int"])
plpy.execute(plan, [numerator, denominator])
except spiexceptions.DivisionByZero:
return "denominator cannot equal zero"
except spiexceptions.UniqueViolation:
return "already have that fraction"
except plpy.SPIError, e:
return "other error, SQLSTATE %s" % e.sqglstate
else:
return "fraction inserted"
$$ LANGUAGE plpythonu;

plpy.spiexceptions 2=2| B = 0| 2|= sPIError & M ESIEE except X2 B2 2
CIO| B H| O] & WM A 2 FE catch BHC

rl

CHE F7 XHE2 NMelste
QEHMEO | sglstate Hd
o] &Me "SQLSTATE"Q% AEIEAR/}
Al

=
Yol EY oR RS HY T

=
AtE 2(OICL O 2 Ho| S &

_|_

OH J|-> |

Explicit Subtransactions

Trapping Errors O 2 E 2 GIOIE{HI0|A N A0j Ofs L3t @RS =7 o}
o xHo10] ATYSE7| HO| & XQ0| HBoH BIRHSIR| 92 Aol e

= O
AL W, 3igd 2L7E 5+ ¢ = HO|H 2| 22§ 0| FX|E Lt PL/Python 2 SAIH

EMHMMO| B = O] X2 R M S M-St

_
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Subtransaction Context Managers

FAZLN HES Foldte S+ AH 20
CREATE FUNCTION transfer_funds() RETURNS void AS $$%
try:

plpy.execute("UPDATE accounts SET balance
ame = 'joe'")

plpy.execute("UPDATE accounts SET balance = balance + 100 WHERE account_n
ame = 'mary'")
except plpy.SPIError, e:

result = "error transferring funds: %s" % e.args
else:

result = "funds transferred correctly"”
plan = plpy.prepare("INSERT INTO operations (result) VALUES ($1)", ["text"])
plpy.execute(plan, [result])
$$ LANGUAGE plpythonu;

balance - 100 WHERE account_n

S HW uppATE =0l A Of| Q|7 L AMSHH ot== 0Of| 2{ & 2 10 SHK| Bt A RY uppATE 2|
7

P
A= HBIEICH &, fund = Joe 2| AlZEHO]
o

| A Q1 Z £ X| 2t Mary 2| HZtZ O K| Z| K|
4=Ct
Ol2{gt EX|E L|St7| Il plpy.execute 2ES HA|H ME EGiMMOZ g & gt 5
QUL plpy 2= plpy.subtransaction()E ML= FAH A B EHMMEZ 22|57
QI8 =20 QS ES M BHCH 0| P42 BHE0T @ EHEL Ay A

I
CIE{H|O| A5 T oIt A ME EMM P S AMESI Z+5 OZat 20| Hde =+

= [ - O
ULt

CREATE FUNCTION transfer_funds2() RETURNS void AS $%

try:
with plpy.subtransaction():
plpy.execute("UPDATE accounts SET balance = balance - 100 WHERE accou
nt_name = 'joe'")
plpy.execute("UPDATE accounts SET balance = balance + 100 WHERE accou
nt_name = 'mary'")
except plpy.SPIError, e:
result = "error transferring funds: %s" % e.args
else:
result = "funds transferred correctly"”

plan = plpy.prepare("INSERT INTO operations (result) VALUES ($1)", ["text"])
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plpy.execute(plan, [result])
$$ LANGUAGE plpythonu;

try/catch 2| AF&2 X S| HQSICHL O X| 2™ 0|2/ = Python AEHQ| G| =2
M|, AgensGraph 27 E M| &7} SEHE| O] operation H|O| S0 OFFH A O
UK E=ChL ME EUHE HHAE LK = 2LFE TOLLX| R o HL| LYo A

H 7 LS — - = "1

M| = 2= O O|E{H| O] A Z=ZEO| EHY M (atomically) 2 2 H B E| AL S8 EICH ME
EWME S50 EU2 0 S22 SF= LU, OIO|E{H|O] 2 UM 20| M H|RE
OREZ WML AT M2 EUMH 22 Lo M F|7| =l LLH QI Python 0 9 EH
S4i2 57| B M= EUT M WA}

Older Python Versions

WITH 7| EE ARStE HEAE RE|X} LE2EL 7| 2% O 2 Python 2.6 HA] AHR S 4=
?LCt. PL/Python & O|% HUNS
YZOHA ArE H
ESHMM OfL| O] _enter_ H exit TEZE T = UL

2 O M= Chah 20| 2pde 4= UL

45 1
rir
T
Ral
2
>
op
d
or
Ot
im}
=
L]
rot
D
>
+
D
—
pasl
D
X
|_l
Tt
nE
ox
0
>
op
Ot
i®
r|r >
|T

CREATE FUNCTION transfer_ funds old() RETURNS void AS $$

try:
subxact = plpy.subtransaction()
subxact.enter()
try:
plpy.execute("UPDATE accounts SET balance = balance - 100 WHERE accou
nt_name = 'joe'")
plpy.execute("UPDATE accounts SET balance = balance + 100 WHERE accou
nt_name = 'mary'")
except:

import sys
subxact.exit(*sys.exc_info())
raise
else:
subxact.exit(None, None, None)
except plpy.SPIError, e:
result = "error transferring funds: %s" % e.args
else:
result = "funds transferred correctly"”
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plan = plpy.prepare("INSERT INTO operations (result) VALUES ($1)", ["text"])
plpy.execute(plan, [result])
$$ LANGUAGE plpythonu;

Utility Functions

OH

sht,

—

plpy B2 2+E K|

plpy.debug(msg, **kwargs)
plpy.log(msg, **kwargs)
plpy.info(msg, **kwargs)
plpy.notice(msg, **kwargs)
plpy.warning(msg, **kwargs)
plpy.error(msg, **kwargs)
plpy.fatal(msg, **kwargs)

plpy.error 2t plpy.fatal 2 &KX 2 D =E[X]| 22 Python 0| 2| & HMSH0] XY
Ei™M = o519 ESHAMMO| STHHE| =5 SHCL raise plpy.Error(msg) 2t raise
plpy.Fatal(msg)= ZfZf plpy.error(msg) 2t plpy.fatal(msg) S @ &St= A1}

S USHX| T raise HA0|M= 7|RIE Q=B ME & = QICL T E S THE RS
FEO| M| 2 Yo C S 4 =2 HAMX|E S2H0|YE0| EngX| M =210
K|, CH 74 B 4=9] log_ min_messages 2} client_min_messages £ XN { & & X
28 = JUCL AM o LH8 2 2 S & T AL

msg Q14+ 9| o142 HZECHO|H B Fate

HM& & = UL 0| 2 fAX| el2| 7E EXAE HH

ot
rio
ro ox

?I3H & 7 o] & 2| K| el4=7}
2tO[ A EO]| 210 &l O M X| 7+

detail

hint

sglstate
schema_name
table name
column_name
datatype_name
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|IHEHE -2 HE & AN 2XE B2 SCI0[AUEN 20 E HMX| S 2=t
St=0l AFE =L O = Chg 1k 2t

CREATE FUNCTION raise_custom_exception() RETURNS void AS $$
plpy.error("custom exception message",

detail="some info about exception",

hint="hint for users")
$$ LANGUAGE plpythonu;

=#f SELECT raise_custom_exception();
ERROR: plpy.Error: custom exception message
DETAIL: some info about exception
HINT: hint for users
CONTEXT: Traceback (most recent call last):
PL/Python function "raise custom exception", line 4, in <module>
hint="hint for users")
PL/Python function "raise custom_exception”

FEHelE| g ECE MEE plpy.quote literal(string),

plpy.quote nullable(string),

plpy.quote_ident(string)O|Ct LYZE QI8 Bt=of 20} A HE|E 2de I 385t

& PL/Python 2 Ct31t 0| 2t ZHC},

plpy.execute("UPDATE tbl SET %s = %s WHERE key = %s" % (
plpy.quote_ident(colname),

plpy.quote nullable(newvalue),
plpy.quote literal(keyvalue)))

Environment Variables
Python PIE{Z2|H O A S &= 2t dHy & Y2 = PL/Python S& 0| FHF2 =
AZE AT EEQ| 0fQF 20| 2 AgensGraph A{H ZE M AQ
I8 7tsot 2td Ha== Python {0 2} CtECH XEA| B LHE 2
X

>
10
ot
ox
=2
x

r

e PYTHONHOME

e PYTHONPATH
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e PYTHONY2ZK

e PYTHONOPTIMIZE

e PYTHONDEBUG

e PYTHONVERBOSE

e PYTHONCASEOK

e PYTHONDONTWRITEBYTECODE
e PYTHONIOENCODING

e PYTHONUSERBASE
e PYTHONHASHSEED

(O] A2 PL/Python 2| H|O{-E E O A= Python 7+&1 M| & A2 2 E, python man L O| X| 0f|
=

LIEE atd gl T 28 = 8 AHZZHO MY 725t JH|C[= Python
B
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Appendix
AgensGraph Error Codes

AgensGraph AH{ 0] 2|5 M- El 2 & M| M| X|= “SQLSTATE"ZE0f Cit SQL BFE &2
[2&5 A 2F ZE7HX|FE L

al
AS LIEHHACH et §8 27 ZEE 24| Rot=
=

SZ2OHU2 2LRE UMK X510] 05| 2 F SA0 M =AY XS ol
@)

4 ooy
o
>
' =
0)
In
%
B

Ot2fe| E = AgensGraph Of| Mol &l R E @ F FEO|CE (X 2= AN E AHEE[X]
X0 sQL BEEO| oo He|EICh) @F A BEA|EICE 2t 2F SeA0= OpX| &
M X000 2 4= “BEF" LE IAEYIULCLO| ZE= a2 Lo /}X|THE O] EF

FEJLLGEX] @2 F 2T ALEE L.

“Condition Name”Ofl EA|E 7|= = PL/pgSQL O| A At 3St= = O|S0|CH = 0| &2
CHE2Xt £ ARKE 2Hdg 2= QUL (PL/pgSQL 2 2529 262 00,01,02 2222 =4
O|§2 B & QIASHA| ZetLt)

UL 02 20| F, At 5o} oI FHE H|0|EH|0| A 28X E (B0 2, Bl0| 2 H,
HOlH & == Mot =¢)2| 0| 5= E 13t unique_isolation 2 FE LM A|ZI 175t
R Z740| 0|22 0|2 5 4 YUCh 0|23 0122 @5 2| EE HAIX|o ¥ TEO
HEE22 SELZO-MO|M A0 e = A= HAMA| HAEZ iE 0|52
FEOHXA| GOt EICh

Error Code Condition Name

Class 00 - Successful Completion

00000 successful_completion

Class 01 - Warning

01000 warning
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0100C
01008
01003
01007
01006
01004
01P01
Class 02 - No Data

02000
02001

Class 03 - SQL Statement Not Yet
Complete

03000
Class 08 - Connection Exception

08000
08003
08006
08001
08004
08007
08P01

Class 09 - Triggered Action
Exception

09000
Class 0A - Feature Not Supported

0A000

Class OB - Invalid Transaction
Initiation

0B00O

Class OF - Locator Exception

0F000
0F001

dynamic_result_sets_returned
implicit_zero_bit_padding

null value _eliminated_in_set_function
privilege_not_granted
privilege_not_revoked
string_data_right_truncation
deprecated_feature

no_data
no_additional_dynamic_result_sets_returned

sql_statement_not_yet_complete

connection_exception

connection_does_not_exist

connection_failure
sqlclient_unable_to_establish_sqlconnection
sqlserver_rejected_establishment_of_sqlconnection
transaction_resolution_unknown
protocol_violation

triggered_action_exception

feature_not_supported

invalid_transaction_initiation

locator_exception
invalid_locator_specification
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Class OL - Invalid Grantor

0L000 invalid_grantor

OLPO1 invalid_grant_operation
Class OP - Invalid Role

Specification

0P000 invalid_role_specification

Class 0Z - Diagnostics Exception

0Z000 diagnostics_exception
0Z002 stacked_diagnostics_accessed_without_active_handler
Class 20 - Case Not Found

20000 case_not_found
Class 21 - Cardinality Violation

21000 cardinality_violation
Class 22 - Data Exception

22000 data_exception

2202E array_subscript_error

22021 character_not_in_repertoire

22008 datetime_field_overflow

22012 division_by_zero

22005 error_in_assignment

2200B escape_character_conflict

22022 indicator_overflow

22015 interval_field_overflow

2201E invalid_argument_for_logarithm

22014 invalid_argument_for_ntile_function
22016 invalid_argument_for_nth_value_function
2201F invalid_argument_for_power_function
2201G invalid_argument_for_width_bucket_function
22018 invalid_character _value for _cast

22007 invalid_datetime_format

22019 invalid_escape_character
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2200D invalid_escape_octet

22025 invalid_escape_sequence

22P06 nonstandard_use_of_escape_character
22010 invalid_indicator_parameter_value
22023 invalid_parameter_value

2201B invalid_regular_expression

2201W invalid_row_count_in_limit_clause
2201X invalid_row_count_in_result_offset_clause
2202H invalid_tablesample_argument
2202G invalid_tablesample_repeat

22009 invalid_time_zone_displacement_value
2200C invalid_use_of_escape_character
2200G most_specific_type_mismatch
22004 null_value not_allowed

22002 null_value_no_indicator_parameter
22003 numeric_value_out_of_range

22026 string_data_length_mismatch
22001 string_data_right_truncation

22011 substring_error

22027 trim_error

22024 unterminated_c_string

2200F zero_length_character_string
22P01 floating_point_exception

22P02 invalid_text_representation

22P03 invalid_binary_representation
22P04 bad_copy_file_format

22P05 untranslatable _character

2200L not_an_xml document

2200M invalid_xml document

2200N invalid_xml _content

22008 invalid_xml comment

2200T invalid_xml_processing_instruction
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Class 23 - Integrity Constraint
Violation

23000
23001
23502
23503
23505
23514
23P01
Class 24 - Invalid Cursor State

24000

Class 25 - Invalid Transaction
State

25000
25001
25002
25008
25003
25004
25005
25006
25007
25P01
25P02
25P03

Class 26 - Invalid SQL Statement
Name

26000

Class 27 - Triggered Data Change
Violation

27000

Class 28 - Invalid Authorization
Specification

integrity_constraint_violation
restrict_violation

not_null _violation
foreign_key_violation
unique_violation

check violation

exclusion_violation

invalid_cursor_state

invalid_transaction_state

active_sql_transaction
branch_transaction_already_active
held_cursor_requires_same_isolation_level
inappropriate_access_mode_for_branch_transaction
inappropriate_isolation_level_for_branch_transaction
no_active_sql_transaction_for_branch_transaction
read_only_sql_transaction
schema_and_data_statement_mixing not_supported
no_active_sql_transaction

in_failed_sql_transaction
idle_in_transaction_session_timeout

invalid_sql_statement_name

triggered_data_change_violation
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28000
28P01

Class 2B - Dependent Privilege
Descriptors Still Exist

2B000
2BP01

Class 2D - Invalid Transaction
Termination

2D000
Class 2F - SQL Routine Exception

2F000
2F005
2F002
2F003
2F004
Class 34 - Invalid Cursor Name

34000

Class 38 - External Routine
Exception

38000
38001
38002
38003
38004

Class 39 - External Routine
Invocation Exception

39000
39001
39004
39P01
39P02
39P03
Class 3B - Savepoint Exception

invalid_authorization_specification
invalid_password

dependent_privilege_descriptors_still_exist
dependent_objects_still_exist

invalid_transaction_termination

sql_routine_exception
function_executed_no_return_statement
modifying_sql_data_not_permitted
prohibited_sql_statement_attempted
reading_sql_data_not_permitted

invalid_cursor_name

external_routine_exception
containing_sql_not_permitted
modifying_sql_data_not_permitted
prohibited_sql_statement_attempted
reading_sql_data_not_permitted

external_routine_invocation_exception
invalid_sqlstate_returned

null_value not_allowed
trigger_protocol_violated
srf_protocol_violated
event_trigger_protocol_violated
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3B000 savepoint_exception
3B001 invalid_savepoint_specification
Class 3D - Invalid Catalog Name

3D000 invalid_catalog_name
Class 3F - Invalid Schema Name

3F000 invalid_schema_name
Class 40 - Transaction Rollback

40000 transaction_rollback

40002 transaction_integrity_constraint_violation
40001 serialization_failure

40003 statement_completion_unknown

40P01 deadlock detected

Class 42 - Syntax Error or Access
Rule Violation

42000 syntax_error_or_access_rule_violation
42601 syntax_error

42501 insufficient_privilege
42846 cannot_coerce

42803 grouping_error

42P20 windowing_error
42P19 invalid_recursion
42830 invalid_foreign_key
42602 invalid_name

42622 name_too_long

42939 reserved_name

42804 datatype_mismatch
42P18 indeterminate_datatype
42P21 collation_mismatch
42P22 indeterminate_collation
42809 wrong_object_type
42703 undefined_column
42883 undefined_function
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42P01
42P02
42704
42701
42P03
42P04
42723
42P05
42P06
42P07
42712
42710
42702
42725
42P08
42P09
42P10
42611
42P11
42P12
42P13
42P14
42P15
42P16
42P17

Class 44 - WITH CHECK OPTION
Violation

44000
Class 53 - Insufficient Resources

53000
53100
53200
53300

undefined_table
undefined_parameter
undefined_object
duplicate_column
duplicate_cursor
duplicate_database
duplicate_function
duplicate_prepared_statement
duplicate_schema
duplicate_table
duplicate_alias
duplicate_object
ambiguous_column
ambiguous_function
ambiguous_parameter
ambiguous_alias
invalid_column_reference
invalid_column_definition
invalid_cursor_definition
invalid_database_definition
invalid_function_definition
invalid_prepared_statement_definition
invalid_schema_definition
invalid_table_definition
invalid_object_definition

with_check_option_violation

insufficient_resources
disk_full

out_of memory
too_many_connections
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53400

Class 54 - Program Limit
Exceeded

54000
54001
54011
54023

Class 55 - Object Not In
Prerequisite State

55000
55006
55P02
55P03
Class 57 - Operator Intervention

57000
57014
57P01
57P02
57P03
57P04
Class 58 - System Error

58000
58030
58P01
58P02
Class 72 - Snapshot Failure

72000

Class FO - Configuration File
Error

F0000
F0001

Class HV - Foreign Data Wrapper

Error

configuration_limit_exceeded

program_limit_exceeded
statement_too_complex
too_many_columns
too_many_arguments

object_not_in_prerequisite_state
object_in_use
cant_change_runtime_param
lock_not_available

operator_intervention
query_canceled
admin_shutdown
crash_shutdown
cannot_connect_now

database_dropped

system_error
io_error
undefined_file
duplicate_file

snapshot_too_old

config_file_error
lock file_exists
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HVO000
HVO005
HV002
HVO010
HV021
HV024
HVO007
HV008
HV004
HVO006
HV091
HVO0O0B
HVO00C
HVO00D
HV090
HVO00A
HVO009
HVO014
HVO001
HVOOP
HVO00]
HVO0O0K
HVO00Q
HVOOR
HVOOL
HVOOM
HVOON
Class PO - PL/pgSQL Error

P0000
P0001
P0002
P0003

fdw_error
fdw_column_name_not_found
fdw_dynamic_parameter_value_needed
fdw_function_sequence_error
fdw_inconsistent_descriptor_information
fdw_invalid_attribute_value
fdw_invalid_column_name
fdw_invalid_column_number
fdw_invalid_data_type
fdw_invalid_data_type_descriptors
fdw_invalid_descriptor_field_identifier
fdw_invalid_handle
fdw_invalid_option_index
fdw_invalid_option_name
fdw_invalid_string_length_or_buffer_length
fdw_invalid_string_format
fdw_invalid_use_of null_pointer
fdw_too_many_handles
fdw_out_of_memory

fdw_no_schemas
fdw_option_name_not_found
fdw_reply_handle
fdw_schema_not_found
fdw_table_not_found

fdw_unable to_create_execution
fdw_unable_to_create_reply
fdw_unable_to_establish_connection

plpgsql_error
raise_exception
no_data_found
too_many_rows
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P0004

assert_failure

Class XX - Internal Error

XX000
XX001
XX002

internal_error
data_corrupted
index_corrupted

Terminology

Database Cluster

Server (or Node), A|lH (82 L E)
MH = AgensGraph 7t AX|E (A = 7HHSHEY O E 2|0 oLt

Cluster (or ‘Database Cluster’), 2 2{AH (22 H|O|EHH|O| A S AH)
So{AHEIFAAL-OM HESZHOI 2|, MEC[RE 2|, ot )S 2[0| BT},
CIO|HH|O| A S 2{A 0= ot “ALEA & #okat 242 T 2AH 9| Fol = ULt
Ol AS=2 HIO|E{H| O] & FA|0f| kS 77| 2ICt 2|0 O] E || O] &
SAHO|= &2 3 7H2| H|O| E{ H| O] A (‘template(’, ‘templatel’, ‘postgres’) 7t
EXotot Zh2tol Agt2 ChE1h ZCt
template0’: CREATE DATABASE @ H O 2 A28 +=Ql= BE S HO|HH 0| A
(template0 2 ML= =Fs{AM = 2t &)
template1’: CREATE DATABASE & &0 2|8l A2
(templatel 2 DBA Of 2[5l =8 & = US

=
postgres: T2 FX| E= 582 2|t 8l H|O|EHH| O] A

U

2Ql= HZ 2| {O|EHo|A

Instance (or ‘Database Server Instance’ or ‘Database Server’ or ‘Backend’),
OIAEIA(Z2 BlO|E{H]0| & AH] QIAEIA, HO|E{H|O| 2 A, T ol =)

QIAEHAL UNIX A2 ZR ZE2MAQ| D& 2|0|8}H, Windows AH 2| Z2
AH|AQLSHLIS| 22 AHE N O{st t2|ste s FH 22| S 2|0|BtCt 1P

2EO M=, SfLte| AAEHATESILIO[ [P/ E _LZ*% HFotCta d2te 4= QUL
eg. http://localhost:5432. 0| = &2 MH Q| CIE ZEO|M CHE QIAHAE M3lict
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http://localhost:5432/

= QUCt= o|O|O[Cf, O] 2o = ME O E2{ 2K 2 /il 89 E22H T

StLto| S Lot A| AR M B2 AAHAS J/lSH=A ot 7HS L.

Database, G| O| E{Hf| O] A

IOIHHO|A= REME AMO| I MY l= I A|AES| ME SIS
o|ofotet,  H M E = | O| &, K E} KO (H[O| & “F2|, HIO|H &4, M =, 7
) H QAL Zh2 OHE H|O|H = 7/ &[T, O {3t 2K = 7|2

Ol O| E{ H| O] & "postgres’ E= M = 44 /d El H|O| E{H| O| A~ 0ff X & &I C. StLtQ|

CI O | O A0 CHot M7 S92 H|O|HH0] A S HAH | K& Y LYo 5tLt2|
MEe C|HEe| EE|2 7 EICt et H|O|HH0| A S AH = o 2

OO H || O A7} g2 4= ULt

Schema, 270}

A7|0H= HIO|HH|O| A LY | O] & S7t2 £,0| H|O|E{H| O] AL CHE A Z|OtH0f /=
QEME O|EE &M & == 0| E0| XA[JE LENME (H|0|Z, HO|H 7,
gt S A2 A EICH 2E H|O|HH[ 0| A= 7[& A 7|0} ‘public S Z&H5HH
O H2A7|0rE et e = UCL ot A7(O| R = QLEME = Ut

OB Hi| O] 2 LHOf| £ K|S OFSIY, & Yok G| O EfH| O| A LYj C}2 A 7| 0O}2
REMEE=ZZ2 0|52 7t Bt} 12|10 Zf GO EfH| 0| A0 = E==
A7|0+Rl 'pg_catalog’ 7t UL} ’pg_catalog’ Ol = 2= A|A"! HO|S, L& G|O|H

7, g W FUAIE S0 AL

Search Path (or ‘Schema Search Path”), AMZ £ (2 A7|0r AM Z &)

AM 2= A7|0F 0|8 =52 2l0|otCt. 38 Z= 10| 7 E[X] Y2
QEHME O|F (0] : HO|& O|Z0] ‘employee_table’)= At&dt= 42 dM Z2=
X|8E £7|0F=A0f et of LEME Z 2= 0| AL E L.

2|1 ’pg catalog’ 27 |0h= AM B 20| BA[SIAX| = REX|Thetat AM =0 A

HA| 22 0|Ct O] S22 AgensGraph 7t A|AHl K| E R = £ SHC,
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e  initdb (OS command)

initdb = (‘template(’, ‘template1’, ‘postgres’ & Z&SH Al S HAHE 4ot

Consistent Writes
e  Checkpoint, M| ZQIE

MA=ZQIEEH MO H| O] A M0 Y2tEl LEfO USS EES= AIES
O[O|SCE M2 ZRIE A7 2= HE 7|22 WAL I 2, SRHIC| B &
dirty data page = CIA3Z29|)= CI|ATZE E2{A|L|LD, OX|HO 2 HAEQIE

7| 50| wAL Lt o 7| =S =},

QAAEAONIAEQAE ZEMAE=HI|HO AHERZ EE|AHECEL O
Z2}0|MHE T2 10| M CHECKPOINT @ H S Eof| 24X A3 =3t 715 35}Lt
GIO|E{H[ O] A A|ARIC| AR LA F2|HL 2 7|E57| 20| HIAZQIE

YES A= O B2 A[ZHO] ER5IL.

LS =

e WAL File, WAL I} &

a
HIOIE O B8El= HE Aoz &L Ol = (H L2 d&s2 /8 HIolY
ool 7| 5= 55 20| 7| =5t QIAHA O H7F 0 2t WAL I LHOf|
HEIL7|EE[0] S 5= UCE WAL I 2 16MB 2| D™ El 37| Q1 HO| LA 2
O =2 pgwal C|HEZ| (M 10 O|H Y 42 pg_xlog)dl RULF.

D WAL IHY Ljo| CHY HE Erel= 2 R Ectn HHSIC

aro
LS
S Al

=
-1

Ll

QIABAE S+ 20t R A R HAXE e A= HLEIIER
7|Zot 2| ZE ZIM7|ZE 202 S AHE Ml M W

e LogRecord, Zd8ZE
2O ZE= wAL I+ U T HE B E 2f0|eHt.
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FAQ
AH87tsetCIHE 7|5 S0] o Ao AL

2 Al ZH

o
rot
0
ra
_(')_I-
>

--enable-cassert 2f --enable-debug

CIEZ 7Y 23
gloz e LEAF0M A HSHOF Lt CIH O =S Eg<totH CfH A (0.
gdb)E A8 2SSt ZEE FHY 5= ULl gec E AL S Z Y, -ggdb -0g -
g3 -fno-omit-frame-pointer 2= F7t cflag = B2 CIHZA JEE M YUSH| 20

k= rir
ol

n

o

F&ICt Ch24f 20| configure

./configure CFLAGS="-ggdb -0g -g3 -fno-omit-f
rame-pointer"

-0g CHA0fl -00 E ArESHH Q12121 S Zatot LR 22| AUt 2| X X7t g d st
E|X|0 -0g & Cf B2 ClB{ 1 22 RS0 BA -02 Lt -0s 9 22 YT 0l %X}
Zof 32t Ho| B|=SHA =& =Lt <value optimized out> S
HE5l=0 220|L 0 Z0] B 47|X2 52

—

-ggdb -g3 =gcc /FOIAZE Fot 242 AS2 E&SH0], -d = 5o 2|0 CJH 1
HHEO| X[ 2kZ Z 2SI =& X|A|BHCY, - fno-omit-frame-pointer £ 0| 2ot =7t
AEHO| OH @ Bt=fE Dt O L2} o5 ABZS N S = U E Sl= Z Y ZIHNH
perf t Z2 =X Y 20U =7 E ALEL I FESICH

A

postgres M= X2t HEE 7|8 & == -d 82 7HX| 2 UL} (elog EE= ereport
DEBUGn EHE).-d M2 C|H 1 2 S X|E5t= =XAHE F|oCh =2 ClH 1 2 22
Z 2O OUS WHoCH= A0 Fo|ooF SHCE O] F M2 ag_ctl 2 S AMHE A|ZE
[ AtEE = QIX|BHIHA -0 log _min_messages = debugd EE= FAISH AS AIES ==

UL,
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gdb

postmaster 7} A3 S O|H, o A 0| M agens & A|&fot CFZ, agens 7t SELECT

pg_backend_pid()E AtESI0 AHESH= postgres T2 M A 2| PID & &=L} postgres PID

~gdb -p 1234 £ MAMFQl gdb LHO M attach 1234 & HESI7| QI8 CIHAHE

AL} EESt gdblive 2B EJF R E S =2 JUCL CIHAHOM SEHES 4F ot CH2
o

H—
agens M0 M F2[E ddE =+ ULt

RF EE= 20 HAIX|E ME5t= X E 22 H errfinish O SHHE S B0,
O|EAI5IH AE 7tsTt 2 --01| Ciot 2& elog A ereport =0 EYEEE B2
E2|H7}t ghiE 2~ ACH ERROR/FATAL/PANIC Of 2t 241 0] QICHH
errordata[errordata_stack_depth].elevel >= 20 Of CHdH gdb =7 d SCHEZ
A-&38tHLLerrfinish Off PANIC, FATAL, ERROR 2| B0 A4 20 SEHES A
B = 277t errfinish & S1410t= A2 OtLICL £5| Mot AAls B 2 HHTHCL
ZCHHO| EQ|HE|X| YoM @2 EIAEQ| CH3H git grep = ASSID Of

G A= X| ghelsict

= AS CIHA & 42 PGOPTIONS="-W n"S &
agens = A|&tg 4= QUCH J2{H n X SO A|ZH0| X|H L C|HHE 0| E5}0
ZZ2MA0 HZstn MESHSTHEHS AT CHS A& =A1E Al TIdlig = ULt

pg_stat_activity, 21,pg locks, pg stat_replication 6= EHA CIHL = 2/t EIA
ZEMAE #HZO0L7te] E £ ULt

initdb S M= SLICL Of B T Z sljoF & L| 7}

M= T X| 7} initdb 2 I & L2 Z == UL} O] AE2 initdb AHM|O| M= EZL} O Xp=5
initdb Of 2|5 A|Z}f &l postgres A0 M HR 2 X ASSH7| IS AL 7F LA otCt,

I'

Ol B 3ILI7} S &5t A2, gdb S initdb Ol 20| A XM 2= ME O, initdb
XtA| 7t S=SHK| &0tA] gdb 7t THX|X| Q=L

Lol_
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https://wiki.postgresql.org/wiki/Gdblive_script
http://blog.vinceliu.com/2009/07/gdbs-conditional-breakpoints.html

al

}

-
o

=

_|

KAl 2 M| AT}

| -

—

initdb Of| A

=

HEO| gdb MM S gdb -p
=

HESHA| gdb

—

[, 2f+== ObX|A| ElCt. gdb
(e

O|8OF & 22 gdb | M initdb S XSt fork Of
ML AUCHD H# sk Z4O|Ct O 2iLt O] A

A
[

3

o
$ the_postgres pid 2 HEETHCE O A ™A

initdb 7t YA|EX| £ O]
Al
=

pstree -p

C

0%

<
ol
~NO

Ui

A

b postgres QIAE

jj ot

=

=

2 FYSt= 22|52l 2 AM(lexer)

=3
[=|

EZAE

L|C}. ZFEFSHA| mpM mtd S 28 2 + AU

I

-
o

2ol of
OpA IHY-2 ‘src/backend/parser’ C| 2 E2|0f RULCE,

(K

FE & = QUCE HA

>
[}
ol

SO UM EE N2 SHE R

4

0
ol
70

OF

= 247} 7]

gram.y —

b B3R 2 E A7t

=
<r

'I:II'

_i

0

|=ICt BNF &

=3

—

—

717t == 0{2{= AO|Ct.

Chojlwg2

=l
=T 2 gramy 0| A 8 EICH Of QHLE A

-

ET 2 scan] A MM

bison O|Z2}

—

—

—

—

flex 2t
http://flex.sourceforge.net/manual/ | A && == UL}

—

—

R 72 247
http://www.gnu.org/s/bison/H A &-Z = UL,

Al 2 A
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http://flex.sourceforge.net/manual/
http://www.gnu.org/s/bison/

HHAlE FEOf|M A AR ZIRR IO FEO EE2XMO = O EH| AMATL T2

HA 2 U= FE(H)S 2H0t0f oLt F 74X 0| QUCH XM, SearchSysCache() H
2H g2 ALSHH 7R 20| 0[2| FHo|E Q1WA S AFESIO A|A” 7R EOE
FHel g 5= ACE A0 TS W M = =0| R AS ZESHT 0|2 20| 72

H O[S0l UM ASEX| En ZutE 2|8 & 5= A7 20 A|AE H 0| =0 °“*1|i3}i

=
7|2 H-HO|CH ALE 7hsTt Al 52 sr c/backend/utlls/cache/syscachec O AL,
src/backend/utils/cache/lIsyscache.c Ol = 2 -5 FfA| 2| 7| 50| =[O RULCE

2| HE U2 A &7 BT 2| heap @ O|Ct. 2} A SearchSysCache() 7| Et2tot FEZ
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