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AgensGraph 2.18

AgensGraph= AFHO|EEQL0| = (SKAI Worldwide, 7t HIELIR!)7F Apache License 2.0 LEAAE TR X|St=, PostgreSQL

2lof| TS0 HE[ZE H|O|E{H|O| ARILICE HIO|HE &M JefZ =, 2|10 SA|0l| 2tAH HIO|EE MERLICE I H0|[HE
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AMESH |

AgensGraphE &[5, Of & o| LIHX| 7t Argsh= O TE Hafjet 7, A #2|E dAFL|Ch
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AgensGraph= HE|ZE H|O|E{H|O[AL|CE M StLt, GIO|E{H|O|A St KA SHLIQULICE HIO|E = J320l| &4 J2fmet 2A1H
El0|S 2 SA|of| ZXHSHH, Cypher, GQL, SQLE #2|RLICt 0] & E2 ot 2E0IIM &7 £ 5= ASLICH

AgensGraph= PostgreSQL $/0f| 2 %Oﬂciﬁ'—ll:f. 218 22| A= PostgreSQL 180 J2iE RHS ¢ 5._ Z0|2 2, PostgreSQLO|
F= DE Zi0| OO W2tSLICH EHMM S0 8 £F Hot  pg_dump @ pg_basebackup , A =H|, SeHHt

EXPLAIN , & MENA|, 02|10 2= PostgreSQL E210|HH7} 0]0| Eot= A T2 EZQULICE

Irn

29i0| 27}

2= PostgreSQL M| Hoil L= 20| OtL|2t, PostgreSQL ZHM| 2 XMAHEL|CE J2fZ = AF|0t0| 1, 2{|0|£2 H|0|Z0|H,
HES AULIC M2 BXE 53 & D2 MEATF G, 70k Sh= CH| = & LICH $F ETM ot Cypher 4712 SQL
M|z i AU ELICE & Ch 22 |o|EfH|0] A0 QU= E|O|S0]| A= Z40(7| th2QLICH 27} B A KA E|=717t 0] o=
LIHX|E Ols5tA| sl = m|o|X|L|C

&3= X =5tz 17 x| otLlzt, "E'E.‘%‘JEI% C}. “0|°:'9f9f HiRE ZRst= ot FARUZY, "0] = AFRHS Ot} Ho{™
o

MATCH (:person {name: 'Keanu Reeves'})-[:acted_in]—>(:movie)<-[:acted_in]-(co:person)
RETURN DISTINCT co.name AS co_actor ORDER BY co_actor;

co_actor

"Carrie—-Anne Moss"
"Laurence Fishburne"

eiFg2 2 Clo|E{oll = MBELICEL £42 L E0|S0 52! jsonb YLICE J2iA pgvector = FHO| MIYE LHES
&5t PostgreSQLE| HE HM2 HIAE £43 QIEIYBILICE J2{H SHLto| 2|7t QiMoo =z RQASH 2ME R HI|M

[

o
IS ufe} 2O Wof L2 4 JLICE HE ZAS A TOHIAIR,
o]

ISO EZE2I GQLO| Z2 ofo| LRRIL|CL 2182 ISO/IEC 390752| Y F&2 FII6iH, 8 REX E: ThME @i&LICH

LET , NEXT , FILTER , FINISH , INSERT , FOR , CALL { } I} MEZF2| 2} EHA2 Cypher?} 3{E&[= RO|H OC|AfLt
S|8ELc. GQL =k % HIUSHIAR.

A HIO[HE 21 A1, T H|O|Efo]| CHo T2 R2efo] FZ0| e, O HES st & M HIO|HH[0|A S 2H5t HX|=
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Y 22{|0] = Fof| OHZ2[A|0[«H0] HTHEOF 5h= tHZFO| R 7HX| AELICE M=Z =7+l 0]2fo1eF WHERE Of & 4= U= Zd0] CHSt O
P2t 20| JFSLIC EelA =BV OASS LHESH, 2,182 YO0| =0t |off EXEIt QISLIC.
LS

BZE Ml 7HX|YLICt Docker= #H2|g = U= AHOf 71 Ea| RSk YEULICE 7 |X|= A2 AH|O[HO|LE H Mo 25
M= MEQILICH FRAZHE HHYOF StALE AFESh= SSE0 IH7|X[7F BICHH AA0|M RESHYAIR.

AgensGraphE O A|&sl 210 42 #0|2tH DockerE A1 oA HIO[E{MICZ ZAL{FHMA|I2.

Docker

docker run ——name agensgraph —e POSTGRES_PASSWORD=agensgraph -d skaiworldwide/
agensgraph:v2.18.6.1-bookworm

ks AHO|H 2t M Z2f0[AEE gLt

docker exec -it agensgraph agens -U agens —-d postgres

0| O|0|X|= B4 postgres O|O|X[2} Z2 =tH H4-E HHESLICH— POSTGRES_USER , POSTGRES_DB , PGDATA S¢IL|CH
JEE XEE Z7H5t] 282 IR ESHs YAl WAt Z2HELICH

docker run -d -—-name agensgraph \
—e POSTGRES_PASSWORD=agensgraph \
—p 5432:5432 \
-v agensgraph-data:/var/lib/postgresql \
skaiworldwide/agensgraph:v2.18.6.1-bookworm

Efa= 22|20 7|2t o|0|X|E 292l HEHRILICE: v2.18.6.1-trixie , v2.18.6.1-bookworm , v2.18.6.1-rocky10 ,
v2.18.6.1-rocky9 , v2.18.6.1-alpine3.24 , v2.18.6.1-alpine3.23 .StLI= IHSIYUAL. skaiworldwide/
agensgraph T AMH 712[7|= CHA0| A% SZILICE

Zn

2.18.6.1 0|0|X|:= PostgreSQL 182| C|AE{2| HiX| HZA S WELICE. PGDATA 2| 7|&2240| O|N| /var/lib/postgresql/18/
docker 0|1, M=l 80| /var/lib/postgresql/data OIX /var/lib/postgresql Z SAHFESLICE O™ EfTt
EI|oot TAE SER2 BANCE Jt2|7[X| gb= of 2.18.6.1 ZAH|O|L{ 7t &X| 2EfL|CE

-e PGDATA=/var/lib/postgresql/data —-v /custom/mount:/var/lib/postgresql/data
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Ol ZARE 7|Z HlO|E CIZEZ|E MAHESt7| To 2182 0|31 |1E ALMAIL — 2.17 H|O|E C|2E2|= 2182
7|5 & ASLICH
oj71x|

AgensGraph CF22E HO|X[0l|A Al83H= EEE WEE ot 2Ish= R0f| 20 EQHAL. 0| 01 /usr/local/
AgensGraph {IL|C}:

tar xvf agensgraph-v2.18.6.1-build.tar.gz -C /usr/local
Ot T} HRSHX| 2HaSHA| Q4CHH:

uname -sm
CHS CllO|E{H|0] A FH| 2 0]0 7HYAIL.

2A0NM EE

WE oF x|

Ubuntu / Debian

sudo apt-get install build-essential libreadline-dev zliblg-dev flex bison

Rocky / RHEL

sudo yum install gcc glibc glib-common readline readline-devel zlib zlib-devel flex bison perl

Fedora

sudo dnf install gcc glibc bison flex readline readline-devel zlib zlib-devel

macOS

xcode-select ——install

L9t 4X|

git clone https://github.com/skaiworldwide-oss/agensgraph.git
cd agensgraph

./configure ——prefix=$(pwd)

make install

——prefix 7} HIO|LHE|7} E0|= 22 ZHEILICL 0|22 FX| %OM make install O] /usr/local/pgsql Of &LICt IXHE
aA EZ|E 712|7|A| SHH O| KX A AlRds &

rr
ofn
0
1 H
rn
N
o
rot
e
=2
H
i
g0
>
T
Inl

contrib 2E7HA| & YESH2H — pgvector = 1F0H| YUK MK JI0| =T A= file_fdw = AELICH

make install-world
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configure 7t L3t §|C{E &X| RSHH --with-includes=/path/to/headers Z O{C|E =X &H
FHAR. ./configure —-help 7} ZE M2 LIFELICL O M52 PostgreSQLS| Z10|11, PostgreSQL AX| &o| IHES
EAMztstn JAELICE

HfO|L{2|S PATHO]| &7|

export PATH=/path/to/agensgraph/bin:$PATH
export LD_LIBRARY_PATH=/path/to/agensgraph/lib:$LD_LIBRARY_PATH

A& XA 5tAH | i8S ~/.bashrc Of, macOS2tH ~/.zshrc Of FIISHUA|L.

HIO|E{H|O| A ZH]

L= PostgreSQLS| Zi0|H, &= 7HO| O| 20| HFAELICt. agens 7} CHSHE S2F0|AHEO|LT ag_ctl O] AHE 7|S3t
HX|ELICE. agens E2[0|HEE FISHHAIL.
Cllo|Ef CjE{2|E ehELCH
initdb -D /path/to/data
MHE 7|SeLCh
ag_ctl -D /path/to/data -1 /path/to/data/server.log start
CIO|E{H[O|AS PHELICE:

createdb mydb

AGDATA £ H%H3IH 0| HHOM -p S Mafet = AGLICH

agens mydb
MOl A| XpA10] £RRIX| S0 FL|CH:

SELECT version();

version

PostgreSQL 18.6 (AgensGraph 2.18.6.1) on x86_64-pc—linux—-gnu, compiled by gcc ...

Jchg a2fZ 20| Q=X| &lgtL|T). 0] 20| &4 PostgreSQL 2 =2t A= S L|Ch:
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CREATE GRAPH check_install;

SET graph_path = check_install;
CREATE (:t {ok: true});

MATCH (n:t) RETURN n;

n

t[3.11{"ok": true}

DROP GRAPH check_install CASCADE;
J2jIIt 1 oko| 0| 2Tt A|RAS ARSI YODE  CASCADE 7+ LREHLICE,

L=
O] =2l ZE H|O|X|7} ALE3}H= Ol|R| CIO[E{ IS Hxfieh |, K #2IE HHSHIAIL.

2% MX|= — |o|E| C|AE2|E OfC|0ol| EXI, postgresql.conf O FAS HFEX, systemd OF2H0i| A OfEAH| MAHLX|, Hot
O ZotetA| —HiZSt S HOSHIAIL.

mjo

Of| | clo]E{ 4l

Ol tiwgel ZE = Fotet AUS TE MHSE O|FOT 5L 22 O TS tiy o= MHE|H, J2HX O|F2 moviekb
YLIC}. o 1 FH[sl £ 2= HO|X|7t SAfeLIC

O] J2imoil= FH 2llol= & 7ok ZHd 201S Ml 7H7t ASLICEH

person /_acted_in trole }\» movie —related_to { weight }
title, year, genre, J
name, born — . >
directed plot, embedding

T FHoil LetH|0|EQ! rating Of BH JAELICE SQLIL Cypher 417] H|O|X|7t ZQIE M| 2HA Y CIO[HE Z=5 517| fitt

CREATE GRAPH moviekb;
SET graph_path = moviekb;

CREATE VLABEL movie;
CREATE VLABEL person;
CREATE ELABEL acted_in;
CREATE ELABEL directed;
CREATE ELABEL related_to;

[

M MlM0tCHCRA] 2 SHAL, CIO|E{H|0] A0 HFsH FHAIL:

graph_path = J2HIZ O| S22 SHYSIA| g2 20|12 0|F0| 0= T2 Z0l| £3H=XIE MlMol| 22 FLCh MM Bte| 270|122
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ALTER DATABASE mydb SET graph_path = moviekb;

et Hxi
2t gstof= plot 1 5H2/9 embedding Ol UALICH ARl IS DN LET 48 Xt2l2 ZX|BY 017] M= XIHolA
J|ot PEE US 4 UEE 4X1I0T FUBLICE HE| ZAT 10| H2|S A2 022 IrhZ ALZEILICY.

CREATE (:movie {title: 'The Matrix', year: 1999, genre: 'Action', plot: 'A computer hacker
learns about the true nature of reality and joins a rebellion to free humanity from a
simulated world controlled by machines.', embedding: [-0.07594558, 0.04081754, 0.29592122, -0.
11921061]}),

(:movie {title: 'The Matrix Reloaded', year: 2003, genre: 'Action', plot: 'The rebels
continue their fight against the machines, uncovering deeper truths about the Matrix and the
nature of their mission.', embedding: [0.30228977, -0.22839354, 0.35070436, 0.01262819]}),

(:movie {title: 'The Matrix Revolutions', year: 2003, genre: 'Action', plot:

'The final battle between humans and machines reaches its climax as the fate of both worlds
hangs in the balance.', embedding: [0.12240622, -0.29752459, 0.22620453, 0.244547231}),

(:movie {title: 'The Matrix Resurrections', year: 2021, genre: 'Action', plot: 'Neo
returns to a new version of the Matrix and must once again fight to save the people from the
control of the machines.', embedding: [0.34717246, -0.13820869, 0.29214213, 0.08090488]1}),

(:movie {title: 'Inception', year: 2010, genre: 'Sci-Fi', plot: 'A skilled thief is
given a chance at redemption if he can successfully perform an inception: planting an idea
into someone''s subconscious.', embedding: [0.03923657, 0.39284106, -0.20927092, -0.17770818]}
)s

(:movie {title: 'Interstellar', year: 2014, genre: 'Sci-Fi', plot: 'A group of
explorers travel through a wormhole in space in an attempt to ensure humanity''s survival.',6 e
mbedding: [-0.29302418, -0.39615033, -0.23393948, -0.09601383]}),

(:movie {title: 'Avatar', year: 2009, genre: 'Sci-Fi', plot: 'A paraplegic Marine is
sent to the moon Pandora, where he becomes torn between following orders and protecting the
world he feels is his home.', embedding: [-0.13663386, 0.00635589, -0.03038832, —0.082527231})

(:movie {title: 'Blade Runner', year: 1982, genre: 'Sci-Fi', plot:

'A blade runner must pursue and terminate four replicants who have stolen a ship in space and
returned to Earth.', embedding: [0.27215557, -0.1479577, -0.09972772, -0.082343941}),

(:movie {title: 'Blade Runner 2049', year: 2017, genre: 'Sci-Fi', plot: 'A new blade
runner unearths a long-buried secret that has the potential to plunge what''s left of society
into chaos.', embedding: [0.21560573, -0.07505179, -0.01331814, 0.13403069]}),

(:movie {title: 'Minority Report', year: 2002, genre: 'Sci-Fi', plot: 'In a future
where a special police unit can arrest murderers before they commit their crimes, a top
officer is accused of a future murder.', embedding: [0.24008012, 0.44954908, -0.30905488, 0.15
1954071}),

(:movie {title: 'Total Recall', year: 1990, genre: 'Sci-Fi', plot: 'A construction
worker discovers that his memories have been implanted and becomes embroiled in a conspiracy
on Mars.', embedding: [-0.17471036, 0.14695261, -0.06272433, -0.217950641}),

(:movie {title: 'Elysium', year: 2013, genre: 'Sci-Fi', plot: 'In a future where the
rich live on a luxurious space station while the rest of humanity lives in squalor, a man
fights to bring equality.', embedding: [-0.33280967, 0.07733926, 0.11015328, 0.53382836]}),

(:movie {title: 'Gattaca', year: 1997, genre: 'Sci-Fi', plot: 'In a future where
genetic engineering determines social class, a man defies his fate to achieve his dreams.', em
bedding: [-0.21629286, 0.31114665, 0.08303899, 0.46199759]}),

(:movie {title: 'The Fifth Element', year: 1997, genre: 'Sci-Fi', plot: 'In a
futuristic world, a cab driver becomes the key to saving humanity from an impending cosmic
threat.', embedding: [-0.11528205, -0.0208782, -0.0735215, 0.14327449]}),

(:movie {title: 'The Terminator', year: 1984, genre: 'Action', plot:

'A cyborg assassin is sent back in time to kill the mother of the future resistance leader.'
embedding: [0.33666933, 0.18040994, -0.01075103, -0.111178511}),

(:movie {title: 'Terminator 2: Judgment Day', year: 1991, genre: 'Action', plot: 'A
reprogrammed Terminator is sent to protect the future leader of the human resistance from a
more advanced Terminator.', embedding: [0.34698868, 0.06439331, 0.06232323, -0.19534876]}),

(:movie {title: 'Jurassic Park', year: 1993, genre: 'Adventure', plot: 'Scientists
clone dinosaurs to create a theme park, but things go awry when the creatures escape.', embedd
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ing: [0.01794725, -0.11434246, -0.46831815, -0.01049593]}),

(:movie {title: 'The Avengers', year: 2012, genre: 'Action', plot: 'Superheroes
assemble to face a global threat from an alien invasion led by Loki.', embedding:
[0.00546514, -0.37005171, -0.42612838, 0.079686121});

Az =7

CREATE (:person {name: 'Keanu Reeves', born: 1964}),
(:person {name: 'Laurence Fishburne', born: 1961}),
(:person {name: 'Carrie—Anne Moss', born: 1967}),
(:person {name: 'Lana Wachowski', born: 1965}),
(:person {name: 'Lilly Wachowski', born: 1967}),
(:person {name: 'Leonardo DiCaprio', born: 1974}),
(:person {name: 'Matthew McConaughey', born: 1969}),
(:person {name: 'Christopher Nolan', born: 1970}),
(:person {name: 'Harrison Ford', born: 1942}),
(:person {name: 'Ryan Gosling', born: 1980}),
(:person {name: 'Ridley Scott', born: 1937}),
(:person {name: 'Denis Villeneuve', born: 1967}),
(:person {name: 'Tom Cruise', born: 1962}),
(:person {name: 'Sam Neill', born: 1947}),

(:person {name: 'Steven Spielberg', born: 1946}),
(:person {name: 'Arnold Schwarzenegger', born: 1947}),
(:person {name: 'Linda Hamilton', born: 1956}),
(:person {name: 'James Cameron', born: 1954}),
(:person {name: 'Sam Worthington', born: 1976}),
(:person {name: 'Paul Verhoeven', born: 1938}),
(:person {name: 'Matt Damon', born: 1970}),
(:person {name: 'Neill Blomkamp', born: 1979}),
(:person {name: 'Ethan Hawke', born: 1970}),
(:person {name: 'Andrew Niccol', born: 1964}),
(:person {name: 'Bruce Willis', born: 1955}),
(:person {name: 'Luc Besson', born: 1959}),
(:person {name: 'Robert Downey Jr.', born: 1965}),
(:person {name: 'Joss Whedon', born: 1964});
HHESH|

—— Cast: acted_in carries the character name as an edge property.

MATCH (p:person {name: 'Keanu Reeves'}), (m:movie {title:'The
Matrix'}) CREATE (p)-I[:acted_in {role:'Neo'}]->(m);

MATCH (p:person {name: 'Keanu Reeves'}), (m:movie {title:'The Matrix
Reloaded'}) CREATE (p)-I[:acted_in {role:'Neo'}]->(m);

MATCH (p:person {name:'Keanu Reeves'}), (m:movie {title:'The Matrix
Revolutions'}) CREATE (p)-I[:acted_in {role:'Neo'}]->(m);

MATCH (p:person {name: 'Keanu Reeves'}), (m:movie {title:'The Matrix
Resurrections'})  CREATE (p)-[:acted_in {role:'Neo'}]->(m);

MATCH (p:person {name:'Laurence Fishburne'}), (m:movie {title:'The
Matrix'}) CREATE (p)-I[:acted_in {role: 'Morpheus'}]—>(m);
MATCH (p:person {name:'Laurence Fishburne'}), (m:movie {title:'The Matrix
Reloaded'}) CREATE (p)-[:acted_in {role:'Morpheus'}]->(m);

MATCH (p:person {name:'Carrie—Anne Moss'}), (m:movie {title:'The
Matrix'}) CREATE (p)-[:acted_in {role:'Trinity'}]->(m);
MATCH (p:person {name:'Carrie-Anne Moss'}), (m:movie {title:'The Matrix
Resurrections'}) CREATE (p)-I[:acted_in {role:'Trinity'}]->(m);

MATCH (p:person {name:'Leonardo DiCaprio'}), (m:movie
{title:'Inception'}) CREATE (p)-[:acted_in {role:'Dom Cobb'}]->(m);
MATCH (p:person {name:'Matthew McConaughey'}), (m:movie
{title:'Interstellar'}) CREATE (p)-I[:acted_in {role: 'Cooper'}]—>(m);
MATCH (p:person {name:'Harrison Ford'}), (m:movie {title:'Blade
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Runner'}) CREATE (p)-I[:acted_in {role:'Rick Deckard'}]->(m);

MATCH (p:person {name:'Harrison Ford'}), (m:movie {title:'Blade Runner
2049'}) CREATE (p)-I[:acted_in {role:'Rick Deckard'}]->(m);

MATCH (p:person {name:'Ryan Gosling'}), (m:movie {title:'Blade Runner
2049'}) CREATE (p)-I[:acted_in {role:'K'}]—>(m);

MATCH (p:person {name:'Tom Cruise'}), (m:movie {title:'Minority
Report'}) CREATE (p)-I[:acted_in {role:'John Anderton'}]1->(m);

MATCH (p:person {name:'Sam Neill'}), (m:movie {title:'Jurassic
Park'}) CREATE (p)-I[:acted_in {role:'Alan Grant'}]->(m);

MATCH (p:person {name:'Arnold Schwarzenegger'}), (m:movie {title:'The
Terminator'}) CREATE (p)-I[:acted_in {role:'The Terminator'}]—>(m);

MATCH (p:person {name:'Arnold Schwarzenegger'}), (m:movie {title:'Terminator 2: Judgment Day'}
) CREATE (p)-I[:acted_in {role:'The Terminator'}]->(m);
MATCH (p:person {name:'Arnold Schwarzenegger'}), (m:movie {title:'Total

Recall'}) CREATE (p)-I[:acted_in {role: 'Douglas Quaid'}]1->(m);

MATCH (p:person {name:'Linda Hamilton'}), (m:movie {title:'The

Terminator'}) CREATE (p)-[:acted_in {role:'Sarah Connor'}]->(m);

MATCH (p:person {name:'Linda Hamilton'}), (m:movie {title:'Terminator 2: Judgment Day'}
) CREATE (p)-I[:acted_in {role:'Sarah Connor'}]->(m);

MATCH (p:person {name:'Sam Worthington'}), (m:movie

{title:'Avatar'}) CREATE (p)-I[:acted_in {role:'Jake Sully'}]->(m);

MATCH (p:person {name:'Matt Damon'}), (m:movie

{title:'Elysium'}) CREATE (p)-[:acted_in {role:'Max Da Costa'}]->(m);

MATCH (p:person {name:'Ethan Hawke'}), (m:movie

{title:'Gattaca'}) CREATE (p)-I[:acted_in {role:'Vincent Freeman'}]->(m);
MATCH (p:person {name:'Bruce Willis'}), (m:movie {title:'The Fifth

Element'}) CREATE (p)-I[:acted_in {role:'Korben Dallas'}]->(m);

MATCH (p:person {name: 'Robert Downey Jr.'}), (m:movie {title:'The

Avengers'}) CREATE (p)-I[:acted_in {role:'Tony Stark'}]->(m);

—— Directors.

MATCH (p:person {name:'Lana Wachowski'}), (m:movie {title:'The Matrix'}) CR
EATE (p)-I[:directed]->(m);

MATCH (p:person {name:'Lilly Wachowski'}), (m:movie {title:'The Matrix'}) CR
EATE (p)-I[:directed]->(m);

MATCH (p:person {name:'Lana Wachowski'}), (m:movie {title:'The Matrix Reloaded'}) CR
EATE (p)-[:directed]->(m);

MATCH (p:person {name:'Lilly Wachowski'}), (m:movie {title:'The Matrix Reloaded'}) CR
EATE (p)-I[:directed]->(m);

MATCH (p:person {name:'Lana Wachowski'}), (m:movie {title:'The Matrix Revolutions'}) CR
EATE (p)-[:directed]->(m);

MATCH (p:person {name:'Lilly Wachowski'}), (m:movie {title:'The Matrix Revolutions'}) CR
EATE (p)-I[:directed]->(m);

MATCH (p:person {name:'Lana Wachowski'}), (m:movie {title:'The Matrix Resurrections'}) CR
EATE (p)-[:directed]->(m);

MATCH (p:person {name:'Christopher Nolan'}), (m:movie {title:'Inception'}) CR
EATE (p)-[:directed]—>(m);

MATCH (p:person {name:'Christopher Nolan'}), (m:movie {title:'Interstellar'}) CR
EATE (p)-I[:directed]->(m);

MATCH (p:person {name:'Ridley Scott'}), (m:movie {title:'Blade Runner'}) CR
EATE (p)-I[:directed]->(m);

MATCH (p:person {name:'Denis Villeneuve'}), (m:movie {title:'Blade Runner 2049'}) CR
EATE (p)-[:directed]->(m);

MATCH (p:person {name:'Steven Spielberg'}), (m:movie {title:'Minority Report'}) CR
EATE (p)-I[:directed]->(m);

MATCH (p:person {name:'Steven Spielberg'}), (m:movie {title:'Jurassic Park'}) CR
EATE (p)-[:directed]->(m);

MATCH (p:person {name:'James Cameron'}), (m:movie {title:'The Terminator'}) CR
EATE (p)-I[:directed]->(m);

MATCH (p:person {name:'James Cameron'}), (m:movie {title:'Terminator 2: Judgment Day'}) CR
EATE (p)-[:directed]->(m);

MATCH (p:person {name:'James Cameron'}), (m:movie {title:'Avatar'}) CR
EATE (p)-I[:directed]—>(m);

MATCH (p:person {name:'Paul Verhoeven'}), (m:movie {title:'Total Recall'}) CR
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EATE (p)-[:directed]->(m);
MATCH (p:person {name: 'Neill Blomkamp'}), (m:movie {title:'Elysium'})
EATE (p)-I[:directed]->(m);
MATCH (p:person {name:'Andrew Niccol'}), (m:movie {title:'Gattaca'})
EATE (p)-[:directed]—>(m);

MATCH (p:person {name:

'"Luc Besson'}), (m:movie {title:'The

EATE (p)-I[:directed]->(m);
MATCH (p:person {name:'Joss Whedon'}), (m:movie {title:'The
EATE (p)-[:directed]—>(m);

—— related_to keeps the search pages' edges and adds a weight for

Fifth Element'})

Avengers'})

weighted-path examples.

MATCH (a:movie {title:'The Matrix'}), (b:movie {title:'The Matrix
Reloaded'}) CREATE (a)-[:related_to {weight: 1}]1->(b);

MATCH (a:movie {title:'The Matrix Reloaded'}), (b:movie {title:'The Matrix
Revolutions'}) CREATE (a)-I[:related_to {weight: 1}]->(b);

MATCH (a:movie {title:'The Matrix Revolutions'}), (b:movie {title:'The Matrix
Resurrections'}) CREATE (a)-[:related_to {weight: 1}]1->(b);

MATCH (a:movie {title:'The Matrix'}), (b:movie {title:'Total
Recall'}) CREATE (a)-[:related_to {weight: 4}]1->(b);

MATCH (a:movie {title:'The Matrix'}), (b:movie {title:'The
Terminator'}) CREATE (a)-I[:related_to {weight: 3}]->(b);

MATCH (a:movie {title:'Total Recall'}), (b:movie

{title:'Inception'}) CREATE (a)-[:related_to {weight: 2}]->(b);
MATCH (a:movie {title:'The Terminator'}), (b:movie {title:'Terminator 2: Judgment

Day'})CREATE (a)-[:related_to {weight: 1}1->(b);

MATCH (a:movie {title:'Blade Runner'}), (b:movie {title:'Blade Runner
2049'}) CREATE (a)-I[:related_to {weight: 1}]->(b);
MATCH (a:movie {title:'Interstellar'}), (b:movie

{title:'Avatar'})

CREATE (a)-[:related_to {weight: 5}]->(b);

MATCH (a:movie {title:'Jurassic Park'}),

MATCH (a:movie {title:'Minority Report'}),

(b:movie {title:'The
Avengers'}) CREATE (a)-I[:related_to {weight: 5}]—>(b);

(b:movie

{title: 'Inception'})

A Eo]= =7t

CREATE (a)-I[:related_to {weight: 2}]1->(b);

CREATE TABLE rating (title text, source text, score numeric(3,1));

INSERT INTO rating VALUES
('The Matrix', 'critics', 8.7),
The Matrix Reloaded', 'critics',

Inception', 'audience', 9.0),
Interstellar', 'audience', 8.6),

("
(
('
('
("
( 1
8.6),
('Avatar', ‘'critics', 7.9),
('
(
("

The Avengers', 'critics', 8.0);

b xHi'sI- 74

=M A

Jﬂ

7.2), ('The Matrix Revolutions',
'The Matrix Resurrections', 'critics', 5.7), ('Inception', 'critics', 8.8),

Minority Report', 'critics', 7.6),
'The Fifth Element', 'critics', 7.6), ('Elysium', 'critics', 6.6),

('The Matrix', 'audience', 9.1),

("Interstellar', 'critics', 8

('Blade Runner', 'critics', 8 1
Blade Runner 2049', 'critics', 8.0), ('Jurassic Park', 'critics',
The Terminator', 'critics', 8.0),

8.

('Terminator 2: Judgment Day',

7)
)
2

’

D
c

('Total Recall', 'critics', 7.5),

('Gattaca', 'critics', 7.8),

MATCH (n) RETURN label(n) AS label, count(x) AS n ORDER BY label;
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label n

"movie" 18

"person" 28

MATCH ()-[e]l->() RETURN label(e) AS label, count(x) AS n ORDER BY label;

label n
"acted_in" 25
"directed" 2
"related_to" 1

Z2 HIo|EIS HIO|SZ 27|

2= A7|0H0| 1 2[0|E2 HIO|S0|EE, Y3 Ph= JaE= SQLE #2[g 4= A= LB E|0|ZS ofE 7H0|7| = LTt \dGv =
HH 20|=2 UE5t, \dGe = ZHd 2|0|SS LISHH, \d = 20|22 &3 2 FLICk

SELECT id, properties—>>'title' AS title FROM moviekb.movie ORDER BY id LIMIT 3;

id | title

3.1 | The Matrix

3.2 | The Matrix Reloaded
3.3 | The Matrix Revolutions

UM E0|22 & EF2l ide i Z1 AELICH

SELECT id, start, "end", properties FROM moviekb.acted_in ORDER BY id LIMIT 3;

id | start | end | properties

5.1 | 4.1 | 3.1 | {"role": "Neo"}
S5e20 (S 41 | 3.2 | {"role": "Neo"}
5.3 | 4.1 | 3.3 | {"role": "Neo"}

J2HZTH O EAH MEEI=707F 2 2 S0| F0[| 1 offH A AT} obH 2SO0 =X] 2Lt

XSFE CHA|

DROP GRAPH moviekb CASCADE;
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DROP TABLE rating;

3 A2l

O] H|O|X|= Of|X|| C[O|E{MI2 Z&LICH— St 18T, AFRF 28, J2|11 1 Ato|e| ZHMSQILICE HA H|O|E{AIE MX{st D H|o|X|E
LIoflA ofi 2 w7 AR, 2 F2le ool 2| (ol ALIC

07| Q= A2 2F CypherLICt. o]0 CHS3st= GQL H7|= M A0 &5 AUSLICE SQLO| CHA| S&sH= X2 SQLt
Cypher 417[JL|C}.

0= T2z RIx| TSty

SET graph_path = moviekb;

Cypher?t 2R 2 oh= MM &Eli= 0|2 SHLILITE 0|Z10] B HE 2{|0|= 0|52 diMe 4~ YISLICE O[F J2iZof| = 2E

Ag Mlof EH

MATCH (n) RETURN count(n) AS elements;

elements

4 glg — M 2= EHol| LXIELICh 462 Gt

o

s

MATCH (n) 2 7ts¢t 7t HI0] /= HHYLIC — FH st 2012 8lE,
St

—
oo
e
2
>
oM
N
o0}
og
nlo
inl
rot
N
i
Il
_IT|_

TS & JHX| WA QR #9IS FHILICL 0122, J2|n 440Ut

MATCH (m:movie {title: 'The Matrix'}) RETURN m.year AS year, m.genre AS genre;

year

|
1999 | "Action"

(m:movie {title: 'The Matrix'}) 2 O|ZH| A&LICH— movie Z|O[20| 21 title £40| 'The Matrix' ¢ HH,
2[00 S Ha m O HIYSICH JOCHS RETURN O] m OflAf 2k 7HHLICE

"Action" OlE I2EIIE1 1999 0= X A2 ZS E4AI2. RETURN 2 M8 jsonb 2 EFOZ 2XEL2 JSON
g IS de WHe sqLat

o
mEE7L 22 M2 SLICH ﬂl%%Efol?iE%—E—If%" tH|wst7| Fofl grof = 2ot MLt — ZYot gt

S

—/
o
S

mjo

Cypher 47| 08I 2.

2= HHol= £40] ofl AEXE ASH

MATCH (m:movie {title: 'The Matrix'}) RETURN m.title AS title, id(m) AS id;
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title | id

"The Matrix" | 3.1

3.1 2 graphid L|Ct 20|= 3, A 1ILICE 0|Zdo] FHo| A/EXI0|1, id(m) O] 2NE E= LHYLICt— m.id = id
2t= 0|82 &4 Hed|, 28 £482

mjo

7k |

Jjmol @F2 ALE0| 2= AYLICE Eo| ZHdS HEL T

MATCH (p:person)-[r:acted_in]—>(:movie {title:
RETURN p.name AS actor, r.role AS role
ORDER BY actor;

'The Matrix'})

actor

| role
"Carrie—Anne Moss" | "Trinity"
"Keanu Reeves" | "Neo"
"Laurence Fishburne" | "Morpheus"

M=Z2 Z0[ A Z7kX| USLICE

—[r:acted_in]l-> = acted_in 2i|0|20] 2 70|} ALZI0|A F3HE EatLict. 0|Z40] r of
HIIZEZZ O 582 £ 3 JUSLICE r.orole 2 Y EXO0| ofL|2f #HAIQ £HULICE TJ2[0 (:movie {title: 'The
Matrix'}) Oll= #H==7t gi&LICt IiEO| O Fatof 2 He = X[ Hut EFojAM = OAS SR o7| ELICE
T H m2to}o|
IS Hic 2ero = s2|H, SQLO|2HH 7| =0l0] HeMs EES o 20| EL|Ct
MATCH (:person {name: 'Keanu Reeves'})-[:acted_in]—>(:movie)<-[:acted_in]-(co:person)
RETURN DISTINCT co.name AS co_actor
ORDER BY co_actor;
co_actor
"Carrie—-Anne Moss"
"Laurence Fishburne"
IES 20| RQEZOZ IEL|CH Keanu ReevesOllM Z&8 acted_in ZHMS 2t G2 LIt CHA| CHE  acted_in
ZHE AR E W2t & MK AFZOl|AH| ZfLICh St Ml HE 2t & A2 Al Ml JHE SHE7| IE0| DISTINCT 7F HegiL|Ch
A
A 4= PostgreSQL2| 20|11, Of|Ast= T2 SZFEL|CH

MATCH (d:person)-[:directed]->(m:movie)
RETURN d.name AS director, count(m) AS films
ORDER BY films DESC, director

LIMIT 5;
director | films
"Lana Wachowski" | 4
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"James Cameron" | 3
"Lilly Wachowski" | 3
"Christopher Nolan" | 2
"Steven Spielberg" | 2

RETURN QHOf|Af ZA| et Qtofl S0 QUX| 942 A2 25 2FS} 7|7t UL 0| 4= SQL Z&LCt.

NS sk A= AS 27

MATCH = IHEO| StX| @O 1 $HS HEIL|CE, OPTIONAL MATCH = S HH £ MRX| 28t H4E null2 MSL|ct— 2l

9|5 ZoIQIL|Ck:

MATCH (d:person)-[:directed]—>(:movie)

WITH DISTINCT d

OPTIONAL MATCH (d)-[:acted_in]—>(m:movie)

RETURN d.name AS director, m.title AS also_acted_in
ORDER BY director

LIMIT 6;

director | also_acted_in

"Andrew Niccol" [

"Christopher Nolan" |

"Denis Villeneuve" |

"James Cameron" |

"Joss Whedon" |

"Lana Wachowski" |

O| ClojE{Mlofl= (&=t HY|E 2F o AFO| @IQEE also_acted_in 2 25 nullLICt— 1740| HtE SEQILICE Okt
MATCH S #{CHe 01X 90| H% Af2HE ZRILich

7124 }= WITH = mo|Zztel EXIRILICE FHE|e| ot B2 B CHS B2 AIES

DISTINCT 7t Z#==0A HEE/LICE

J
=
n

T ZQIX| 22 U2 7|
F2E ZE M= F AFH0| oA A =X E5LICE

MATCH p = shortestpath((a:person {name: 'Keanu Reeves'})-[*..6]-(b:person {name: 'Arnold
Schwarzenegger'}))
RETURN length(p) AS hops;

[*..6] 2 74H Zo| ZHAUL|CE o{H 2{[0|Z0|E,

length(p) = 3 7tM £=QILIC}. 0|Z40] SQLEE= £ Trot HE|T gl #e|JLIC

shortestpath 2 & Z&0l|= Ha71 QLO{0F LICE O HKE MX| gfGet: J-ESLICH JHoz &H
ERROR: node must be a reference to a specific node 7| LFSLICE

LIHX|= A2t CHELICH — HIE "ot 77t allshortestpaths , 12|11 dijkstra S ME 7HS ERMQIL|CE

2017t 47|

MI|= SAHEECHE 17N 2JLICE. CREATE = F® s TELICH
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CREATE (p:person {name: 'Hugo Weaving', born: 1960}) RETURN p;

p

person[4.63]{"born": 1960, 'name": "Hugo Weaving"}

ThM

o arckg 7HdE ehsLch

—

mjo
gjo

FAvtof| HESHH B A% 2

MATCH (p:person {name: 'Hugo Weaving'}), (m:movie {title: 'The Matrix'})
CREATE (p)-I[r:acted_in {role: 'Agent Smith'}]->(m)
RETURN r;

r

acted_in[5.60][4.63,3.1]1{"role": "Agent Smith"}

ZtME2 labellid] [start,end]{properties} HWEHE ZHE|DO=Z ZuoA & EZXE = & USLICH

2 HYE FIIBHALE WAgLICH

w
m
—

MATCH (p:person {name: 'Hugo Weaving'}) SET p.nationality = 'Australian' RETURN p;

p

person[4.63]1{"born": 1960, "name": "Hugo Weaving", '"nationality": "Australian"}

REMOVE = &£AME QIL|CH

MATCH (p:person {name: 'Hugo Weaving'}) REMOVE p.nationality RETURN p;

p

person[4.63]{"born": 1960, "name": "Hugo Weaving"}

Is
s

J2|1 DETACH DELETE = FAE J0f Gzl ZHd 0t 87| XIZLICH oF2l ZHMO| Hot Q= FAof| I DELETE £
=

ZEEIL|Ct AgensGraph
MATCH (p:person {name: 'Hugo Weaving'}) DETACH DELETE p;
O|&A| ™ Cl|O|E{AlI0] 467 R4 2 SO7tEZ fFo| LIHX| oilx|7t Al &Lt

SQL 40f &7]

ClOJEf At S0l 2HE  rating EO|E2 J2HZo| YR T} ol Ut H|O|SYILICE SQLO| HI0|E2 7|tish= Xt2[0l| CypherE S0t

Cypher # 2|2t ZQlgfL|Ch:

SELECT q.film #>> '{}' AS film, r.score
FROM (MATCH (:person {name: 'Christopher Nolan'})-[:directed]->(m:movie)

RETURN m.title AS film) q
JOIN rating r ON r.title = q.film #>> '{}'
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WHERE r.source = 'critics'
ORDER BY r.score DESC;

film | score
Inception | 8.8
Interstellar | 8.7

#>> '{}' 7t jsonb HFS WHTH text Z HMY text ZT1hH|we 4= UA| 8 FLICH 12|12 07| M= S22t 0|50| TS H
210] S0t WS EMAIR. 0|2 Cypher?t OFL|2F SQLL| Hut £H0|7| WhZ LT

Ch3ofl 2 =
H2I3H7 |7t of7| L2 S-S S I MICHZ CHELICH §47], 7], Tho|Zatel, A=, ol AlL|Ct
YA 0= HOtC A 2 B2 HO[X|7F AELICH
J2HZT O A MEEI=707 EE 2HE 2ZE A0l tioh ME7t &z 2AS =X 2o

HE| AM HME M Slo|HE|E HMS 0| I|O|X| 7t CHEX| %42 plot I} embedding &S AFREILICEL

1
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&4 Jaixot 221X|, AgensGraphZt 1S PostgreSQLOY O{EA| MESH=X|, 22|11 M| 7kX| 2] A0{7F M= 01T 2HA|QIX]
A

AL
M Jafjx ol
AgensGraph= GIO[E|S & J1x| Do SA|of MAEILICH BAE Hlo|22, 2|7 44 Jsjm9lL(ct of Ho[X|s 1F Jajm
£s Folgttt — J2i2E 0|F= THA 74X, 32|11 AgensGraphOfl M 1 22{0| X|7|= H%uq

OBike

OMTB

 Tri P ride ( .
brand : Trigon © since : 2016.01.10 L name :
QO Company
> [ name : Bitnine ]
OBike
e ]L.Jlj ,\’;_ .....

al ”[j.] [ SISy
[brand : Cannondale | < T YR L name: GT H\‘m

FSES|

ono

HES JHHIQLIC AR, Ft, A, MM 22 ZLICH BRo Alsxtet slo 20| 91, £42 T HE JHa 4 YaLIC

M HEo] siLte] 20| AEHLICt O[H0l 1 £ I co|EfH|o| A0t FHs CHE Brst FAIILICH— HMOICt lo)2 T3S
2H SAJ0| ORZILITE B FFo| Of2] 20122 20T A AEO[2iT ThAl {012 A4S MR, BHLto) THEIO| 20|S A
ROl AK[BA| o FLIck,

s

e £ FMS HHBILICE ZHA0l AR 2012, BN JHE 4 QUi 4, T2|T 0| UBLIC ZHI0)S SHAr AR T}
2 FEo| UBLIC

AgensGraphOflA| M&i5t= F£[0] M| 7HX| JELICH

Zhdojl= et 2llol 20| AELICE 2fo|= gl= 7hd2 iUt
LMoll= et o B0l AELICE 2EO0| gl= 22 EXE = g2 2, 0% ZH0| EHot li= FEE X2 ot AR ELICh

ERROR: Vertex with connected edges cannot be removed
HINT: Use DETACH DELETE or remove connected edges before deleting the vertex.

Y2 7|12, A2|ofiN YetS mEX|= LT 22 ot Pero 2 M £, Weko| SRetK|= 2|0tk FeL(ch,
-[:acted_in]—> = QS M2, -[:acted_in]- = FALICEL ZHIE HSXME FI-O StLt E MEE OIR7t
AELICH

£42 YHo|Lt ZHdol| 2! Clo|HLICE £40ll= 22Xt 0| St 2ol ASLICH
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42 A0 SLte] jsonb ZME MEEZZ, 22 O JSON EF0|E & 4= JAELICE 2XHE, =&, 22(2, HiE, SH=
o

MYLICE o7|M & ZEX[7 kgL )

A J+>

Zlo|=2 2 S =S ZHsHx| pfELICE 22 20|22 71T & FHEO| 3| LHE &4 0|12 7HE &= AFLICE 02| Meish =
20| sttt

null 2 &4 20| obeLIct. null = 2EsHH 1 £40| XI/ELICH

MATCH (n:person {name: 'Tmp'}) SET n.born = NULL RETURN n;
person[4.40]1{"name": "Tmp"}

J2{E2 nullz e &40t o o] e £4

MEELCE

Jb
r|0

Z+2 Z4QILICt. allow_null_properties £ HH 0| SZ0| &2t nullo|

person[4.40]1{"born": null, "name": "Tmp"}

21717 JSON 2A] ot =2 S0{7(0FSIEE, B E F2[7F EE0| M= £40|2HH EfY HEO = SAY TIRiL|CE 0| {2 RRZ 9
MEHO| OfL|2t Mo MEHQILIC — M2 OHE £40= HEL(CE

ol

n.id = @A MEXI7LOFHLICE id 2h= 0|E9 £ME = AO|H, O £42 HE EXSIX| t&LICH AEXt= id(n)

OI|__||:_|.
glolg
g0|E2 22 5579 QA E FELICEL movie , person, acted_in O 2[0|2QILIC}
B0|=2 QHAE E0|= CHA0| 1, #PHS F0{St= CHA0|H, THEI0| M HR|E 3|21 0|ECE 2= LHAULICE HE
20|20t ZHM 20|22 M2 CH2 £70|10, 212t CREATE VLABEL I CREATE ELABEL Z THSM, ot J2{I Qtofl M 0|22 ot tHat
£ 5 JASLICt
HE T = MASHR| 42 |02 F 7Het 8H BHE{EILICE. ag_vertex 2 ag_edge RILICH XIF OtE= BE 20|22 15
SHILIE A& SLICE MATCH (n) AME 20| Sl THEIO] "Qlele| HE"E ot Eli= 20| 0] &% SHERQILICE 20|52 T8 =X
o OhE MAE ag_vertex O =ILICH

CREATE ({tmp: 1});
MATCH (n:ag_vertex ONLY) RETURN label(n) AS label, id(n) AS id, n.tmp;

label | id | tmp

"ag_vertex" | 1.3 | 1

712 20|22 XY 0|52 = X|FY & lELICE

CREATE (:ag_vertex {tmp: 1});

ERROR: specifying default label is not allowed

2[0|Z O|E2 EMSEE ZMX| o™ AEXIE HHEL|CH PostgreSQLO| IS H Q= AEXE ARKIE B = 240t Z5L|Ct.
07| A HEI2 918 27t OLICt — T2S ATHIAIL.
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8
F2= 22 0|07 FHO| LIFYLIC. B2 XiHM|7L 5tLte| Zi0|2E 2, Ha-0f HiRlYstn, Bhekstn, 1 Zo[Lt AHHE S22 +
AFLICL

MATCH p = (a:person {name: 'Keanu Reeves'})-[:acted_inl->(m:movie)
RETURN length(p) AS hops, a.name AS actor, m.title AS film
ORDER BY film LIMIT 2;

hops | actor | film

1 | "Keanu Reeves" | "The Matrix"

1 | "Keanu Reeves" | "The Matrix Reloaded"
F=9| ZO|= 1 ZHdo| Ji=iL|ct. J2{E 2 HHE SiLt= 20| 02 220|1, Xp7| XpAe =z Jh= 742 Z0[ 12! A= Lot "3
S0|E"2 BHsh= Yo| ZZRULICE 71H Zo| IE, A[thF=, 7H5 B2 F=E EISHIAIL

omn
>
2
o
o
2
@
@
0]
3]
—
>
-}
=]
=)
O
Hu
|
&
H

ee 120|130, HO|E{H|0| A= o] JHE 7HE &= JUELICH J2iZ=
IS2 5= + AUSLICH— T2} oA MEE[=71E H5HAIL.
KA
X}
SET graph_path = moviekb;
0|Zi0] glo™ OtR A SHAE|X| b&LICH:

ERROR: graph_path is NULL
HINT: Use SET graph_path

graph_path = J2{Z 0|52 T&id| ofLtot Bom, HEO|A 2|0[SS J2HZ 0|F2 2 ohEe = YlELIC— MATCH
(n:other.work) = & QREYULICE o EY0M F DTS HO2{H SQLE XHAL. SQL2 I =2 F 72| A7|0t= FL Tk

CREATE GRAPH other;

SET graph_path = other;

CREATE VLABEL work;

CREATE (:work {title: 'A'}), (:work {title: 'B'});
SET graph_path = moviekb;

SELECT (SELECT count(x) FROM moviekb.movie) AS movies,
(SELECT count(*) FROM other.work) AS works;

movies | works

18 | 2

DROP GRAPH other CASCADE;

graph_path = MM Ete] 30|22, 2E MH0| 22 JTE 2CHH Cf|o|E{H|0] A0 2 FAAL:
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ALTER DATABASE mydb SET graph_path = moviekb;

J2HZET7H OfEAH| MEEI=7t

AgensGraph= PostgreSQLO| J12HI AIEIS SHZ0[X| 4SLICE 0]0] H7| = A0, EH|O|§, QIHIA, 4452 WA J2iZE
PostgreSQL Zi#| O XtH| 2 MZEEIL|CE O] CHE ZHAIE 21 LHH PostgreSQL 20| thsl of= Zd i 20| OHE MEEL|Ct.
J2|1 3t 2%0| Cypheret SQLE A2 4= UCh= AT O SEX| A ElLICH HIOIE2 HSEE o Hio|7| 2Lt

HS A

Jdejz= AF|OFRIL|CE. CREATE GRAPH moviekb = moviekb 2h= 0|E9| A7|OHE BHEL|CE

-

[

= M 2L

20|22 HIO|ERILICE. CREATE VLABEL movie & moviekb.movie E|O|22 BHELIC

HHOILL ZHI2 1 E|0o| =2 MYLICE

(==

20| HIOIS2 O{EA| W=7t

3 glo|20ll= Z-Ool = 7 ASLICH

\d moviekb.movie

Table "moviekb.movie"

Column |  Type | Nullable | Default
id | graphid | not null | graphid(graph_labid('moviekb.movie'::cstring), nextval('mov
iekb.movie_id_seq"'))
properties | jsonb | not null | jsonb_build_object()
Indexes:

"movie_pkey" PRIMARY KEY, btree (id)
Inherits: moviekb.ag_vertex

i eo|2olls 22 ZE F 0ol & EF2l id7t e ELICH

\d moviekb.acted_in

Table "moviekb.acted_in"

Column |  Type | Nullable | Default
id | graphid | not null | graphid(graph_labid('moviekb.acted_in'::cstring), nextval('
moviekb.acted_in_id_seq'))
start | graphid | not null |
end | graphid | not null |
properties | jsonb | not null | jsonb_build_object()

Indexes:
"acted_in_end_idx" btree ("end", start)
"acted_in_id_idx" brin (id)
"acted_in_start_idx" btree (start, "end")
Inherits: moviekb.ag_edge

AgensGraph 2.18 Documentation © 2026 SKAI Worldwide Co., Ltd. 23 /454



g0l
INEs[
T2 H|mSt 4 Q1= Zajo =z
CypherdiM= A& 7| 0|82 FECE AH
J2{E2 7ML = MEE X|Sot= 0|11, ZHMS W2tte A2 graphid Of CHeE RQIQILICE (start, "end") 2t ("end",
start) Ol Z2l btree °._|‘:i!ﬁ St 3 =g o= %* FORE HHFEHI =0 FH, 80|28 2= U AgensGraph7t O] QIHA S
g 2t=0f ELICE  id o Z2 BRIN QA=

20|28 SF0ICHOHE QAT 2=X| HMAIQ. HF 20|20fl= id Of Cist 7|2 7|7 QX[ ZEM o] S0ll= SELICH M
2 &= Z10] otL|2t & BN S Soll T=oty| tiEL|C.

i)
=
o

°
o
,_,.
Iy
(%]

HR
=2
>
=
m
=

e U= BHES FItst
a3 L7t

20|
is onb?IE TJ?'_*S =eh7 o
X|= FtEf23 ag_label_property

)
SEE
7

Hu

E
uTm
o
M
L]
=2
r
m
l:
rir
|'|_|O
rlo
£
ir}g
r
il

properties 7t 3Hf2| jsonb ZHZO|EZ, 2{|0[=2 X}7| HS0| 2 S=2 ZHSHK| FSLICE F 7Sl movie HFO| 2P|
LHE 718 71 &= ASLICE of7| M "27|0t §li= £4"0] 5ot 20| IAYJLICE O2|1 £48 ¢l= X0| JSON EA ehs &= &0l
E|= O|fE ORI 1 HIEO| M| EXI7F |1 BAS & + A=KE £8S ZHLE SHSHI|7L LB

AlHx}: graphid

graphid = 5 2292 0|F0{Zl 64H|E AEXIILICH A2| 16H|E7} 2{|0]2 id0| 12, 5t?| 48H|EJ} &j|0|=S0ICt OHAK| =
ANRACl 24 idlL|C} £3 SEf= labid. locid QL|Ck:

SELECT id, graphid_labid(id) AS labid, graphid_locid(id) AS locid
FROM moviekb.movie ORDER BY id LIMIT 3;

id | labid | locid

3.1
3.2 | 3 2
3.3 | 3] 3

Of HHX|O| M &= ZHX|7} W2t = CF SREtLIC

M, id7t Xt7| 2f|0| 22 il XL AELICE FHEO| o= H|O|Z0|M ZH=X| 27| 2181 2
S, 20|12 id7t 49| HEO|E2 2 %t 2{|0|E2| HE id= graphid zte| HLE ot £7t2 O|ELIC T2 id Off A2l WS
btree 2/HATL movie HIO|ES TS ZE2[X| 81k “O] HFO| movie A7p?"0f B &= ASLIC,

Z|0|Z id XtHl= ag_label Off /}ELICE

SELECT labname, labid, labkind FROM pg_catalog.ag_label
WHERE graphid = (SELECT oid FROM pg_catalog.ag_graph WHERE graphname = 'moviekb')
ORDER BY labid;

labname | labid | labkind

ag_vertex |
ag_edge |
movie [
person |
acted_in |
directed |
related_to |

NOoO U WN R
D 0o 0< <0<

labid = 16H|E0|1 02 f=¢h 2|0|S0] OlL|2 2, T|O|E{#|0| A= Z|Tf 65,535712| 2f|0|= S 7HELICE Stite| 2i|0[=2 Z|Th
248 _ 1llo| 2 J1ELIC MBS ASHIAIR.
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2E Jfzofl= 2HSX| 42 HOIE F 7H7F ALt

ag_vertex 2 ag_edge &= J2{Ze} B4 MHEO{X| 1, 2N AtE= B E 20|22 0% StLIE A& CH

-

SELECT c.relname AS child, p.relname AS parent
FROM pg_inherits i

JOIN pg_class c ON c.oid i.inhrelid

JOIN pg_class p ON p.oid = i.inhparent

JOIN pg_namespace n ON n.oid = c.relnamespace
WHERE n.nspname = 'moviekb' ORDER BY 1;

child | parent
acted_in | ag_edge
directed | ag_edge
movie | ag_vertex
person | ag_vertex
related_to | ag_edge

2|02 Sl= IE0 552 F= 710] O] A%QILICE MATCH (n) 2 2E A2 B2 EE0 QIHAE AZHSH= 20| OFHLICtH
ag_vertex £ A7Mstn A&S Solf 1 of2ie] 2= H|O|SS AMELICE

EXPLAIN (COSTS OFF) MATCH (n) RETURN n;

QUERY PLAN

Result
—> Append
—> Seq Scan on ag_vertex n_1
—> Seq Scan on movie n_2
-> Seq Scan on person n_3

20|E2 0|5z F2H A HRJF O H|O|2 1t O XHASZ F8X|1, ONLY +FXHE MH Fotd| D HO|S 22 FHE L
402 BAS WS o= A=K 20|12 50| HHELIT

Cyphere| &4 olHlA= properties ZEO| CHSt PostgreSQL Edi 4] QIHIARIL|CE:

CREATE PROPERTY INDEX ON movie (title);

\d moviekb.movie

Indexes:
"movie_pkey" PRIMARY KEY, btree (id)
"movie_title_idx" btree ((properties.'title'))

NRd HA2 E

=

HoAAof Chet BiR| K[efol ELIct:

rlo
rlo

CREATE CONSTRAINT movie_title_ug ON movie ASSERT title IS UNIQUE;
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Indexes:
"movie_title_uqg" EXCLUDE USING btree ((properties.'title') WITH =)

3 golof| LI2= properties.'title' WEN= Cypher IMIF &4 Q17|E B 7(Sh= WAIILICH SQLOIAM 27 =

ote #20|

OpglL|ct

ST 0 7|ofE M2 07450 WHS oldAzt= ZiQlL|ct EH A0 A2l btree QIEAQILICE EaljfE= WAS| FAILHZ 0

QIEIAE 112, O B A ghs 4 Q= Z20)|TH ==F0| EL|CH o =70] st =l =X|= Q= Aet X|eko| CHELICH.

o|]Zicz A=

PostgreSQLO| E|0|20] 8 F= ZE XS 2l|0|S0 = o FLICL 0|AE #=7t ofL|2t, = H HiRX| Q0L == A5 SEYLICE
EfHMM, 5t EZHTHM oto] Cypher 47|12t SQL M 7|= EH HUUE| ALt &7 S EILICE 22 H|o|E{H|0o]A0] QU= H|O| 20|
M Z40|7| th2 L Ct.
2 MO]. GRANT SELECT ON moviekb.movie TO analyst 7t &%k, 20|20 CHet & & HOt: SAIEILICt Hotg
EOSHIAI2.
Hefat =X, pg_dump , pg_basebackup , WAL O7}0|, AER|Y FH|= 22T E U= OHZE — AJ|OIR} E|O|2E —
CHELICH
& pgvector 7t T2 Hojfl UHIY S MES £+ = A2, £40| EH|O|Z 22| jsonb 0|11 =HE0| OIS QlHlAE
A7) thZJLICH HE ZM J10|= HHM| 7} O] AFAol| 7|RFLICt
Eal]. Cypher #2[0] EXPLAIN S MM &Xp AZH QIEIA AZH ZOI0| HO|1, CHE PostgreSQL #H2|E Fdst= WA=
JRE 5Lt

712|311 0|240] SQL} Cypher?t Ci2|E Q= SHX| 841 ot 2% 2Hol| M ZetE|= O|RYILICH SQLH} Cypher 4171

U] ojo £ A

Thg Bl AFOIXIEH RIS Uit o] S BT EICHs 2 OFglLICH 22 £ 47t 22 947 o & o |2Hoz
5 SlLICE © Xgf B 2z ErE 10| LSS AX HolElel oL BHE 4 27| TS UL

WS AW ME A2 HRELCE

INSERT INTO moviekb.movie (properties) VALUES ('{"title": "x"}');

ERROR: DML query to graph objects is not allowed

20|S2| 2YS HiF = A HEELLE

ALTER TABLE moviekb.movie ADD COLUMN foo int;

ERROR: cannot add a column to graph label "movie" with ALTER TABLE

HINT: Use ALTER VLABEL or ALTER ELABEL instead, which keeps the graph catalog in step.

enable_graph_dml I} enable_graph_ddl O] izt O 22 L|Ct, OJZA| Sto 2N RS ZYSHH =le=Xls MH A
UELICE SQLE 20|£S gl= Hi= o MY T LRSHX|
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ZERTES

Ir

LIC RFA2 XE7]id Alf AR X7 S 7HE EIHe| 2f0]S0|X|2 #2E 0|§2z B2

Blol22 Ci2 2llo| 28 A4S 4 g =
IHE2 XHAlo| ol = LXIELICE SHE20f| AIE MHIE StLte| HEH O Z F2[ote 522 EV|6HK| U0 T Bt ASS 7HE & JUSLIC
0| 442 PostgreSQL2| El|0| = &4QL|C — 20|22 H|0|S0| 1, 8[0|=0] & INHERITS &= T E|O|Z2| INHERITS 7} €lL|Ct
AZE Medsty|
0| I|o|X|2] Oi[|= Of|H| HIO|E{ S MX| Q11 RtA||Q] &2 O E OHEL|CE A52 Fotet ARRELE AZ X0 E2(7F &7
IHSQALICt CF 20 LFH DROP GRAPH inh CASCADE; = ASHUAIL.
CREATE GRAPH inh;
SET graph_path = inh;
CREATE VLABEL work;
CREATE VLABEL film INHERITS (work);
CREATE VLABEL series INHERITS (work);
CREATE (:film {title: 'A'}), (:series {title: 'B'}), (:work {title: 'C'});
HEDE 0|ECE BEH gl 2 E &of| YX|L|Ck:
MATCH (n:work) RETURN label(n) AS label, n.title AS t ORDER BY t;
label | t
Ilfilmll | IIAII
"Series" | IIBII
"Wo rkll | IICII
XAl 0|2 08 K23 1 KA02r UK|FHLICE
MATCH (n:film) RETURN label(n) AS label, n.title AS t
label | t
________ +_____
Ilfi‘Lmll | IIAII
label(n) O] A2 vtatst=X| E4A|Q. HH™O| THEOZE ufe| 2|0|20|1, BR = StLte| 2o =0l

3 opguct. FE2 s
~
o

Z |
= o=
Lt "R 20f ZX|SHCH"E 22 HEO| 0= HO|S 2 AZHSH=X|of| Chet 0]opz|o0| 1, FHO| 20|12 & IHE H=CLt= 0[0F7| 7t

OtelLCt.

ONLY: ZHA S F[2lst7|

ONLY = IS O0|§2= £ 1 2(0|2 Xth|= Mgt

MATCH (n:work ONLY) RETURN label(n) AS label, n.title AS t;
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0l =

s

490 of

Mt

= 20| M&LCH:

MATCH ()-[e:rel ONLY]->() RETURN count(e) AS n;

0| 00| HIZ 23t ZRYULICL. rel Ol= XtAl sequel 0| Y1 HE 7kMO| sequel Z IHEHFCEZ,
|

SHLtE YX|AIZ|X] ZOER|2E 2 rel 2 H& LX|AIZLICE

M 2o WO Masirt

CREATE ELABEL rel;
CREATE ELABEL sequel INHERITS (rel);

MATCH (a:film {title: 'A'}), (b:series {title: 'B'}) CREATE (a)-[:sequell—>(b);

MATCH ()-[e:rell->() RETURN label(e) AS label;

"sequel"

Rt = ol ¢ mi

20lE2 of2{ 2|0]=3 o tHof| &2 &= ASLICH

CREATE VLABEL hybrid INHERITS (work, film);

J2{H hybrid 2 @2 MATCH (n:work) Ol YX|St MATCH (n:film) Ol= YX[ELICE

2E Jefzrtoln| &stn A= A

XM otE= D E 30|22 INHERITS ™S MX| 2O ag_vertex LI ag_edge = AMSSHL|CE 20|12 Gl= MATCH
DE Zof| K|Sk Ol f7F DZUL|Ct JaiZ7F B A MEE|=7tE & ToHAA|IR.

H[E2 23217}

Eoof chet IHE2 229| H|0|21F O of2f ZE H|O|22 AHSIEZ, M A2lof| A8 MHE F= Append 7t 2&LICE

1

EXPLAIN (COSTS OFF) MATCH (n:work) RETURN n;

QUERY PLAN
Result
—> Append
—> Seq Scan on work n_1
—> Seq Scan on film n_2
-> Seq Scan on series n_3
-> Seq Scan on hybrid n_4
ONLY = 1 Append = L|CE:

AgensGraph 2.18 Documentation © 2026 SKAI Worldwide Co., Ltd.
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EXPLAIN (COSTS OFF) MATCH (n:work ONLY) RETURN n;

QUERY PLAN

Seq Scan on work n

07| & ZIX|7} w2kgLct. AlEO0| 2 oH, "ot 2|0]E2
MISA gLtk 2222 of 20| Sof AP HBITHH XHAlS
B0 S0t RAO{OF BLIC. work Off 2zl
Ql= Aot H|ofo| CHELIC

S HEp= JHE giM R 2| =XF 2 ECH B2 H|o| S0 CHal A=l
O|ECE EEL} ONLY E E0|HA|R. O2|1 QIElA = AZHE

QE ol FX|= AELICH A TH|of AHAS PEE= Y2

rE
iy
[>
N
—h
i
=
3
10
0%t
mm
0
I'l
>

.

27t YHZ AIE HHE °._1‘2=-*EH HES THUHEAR —OfEH D= film O] OffH M= series @1 work Z2 ZRYULICE
AT 2E 2|7t KA S 0|2z FELH, 20|22 = F= HO| O Thadtl AlRl: o & LEZL|C.

Cypher, GQL, SQL

AgensGraphi= Al 7HX| 102 ZZ0i| LT Ml 7HX] MF =, Ml 7HK 2=, Ml 7EK] HZE OFElLICH THA StLt, S2L St
HIO|Z ¢t &, St Z2EZ SHLI7F 1, FF0ICE A0 E DELIC — E= ot 2H0|M 23 ASLICh

(]

Cypher= 12{Z 240{0|H 7|52 7Ha HXSHA| X| {Sh= QIEH|0|AL|C Tt ek 4~ Qli= = 20l CypherOf| M &S
p= =

GQL2 E= T2 2| A2l ISO/IEC 39075YLICt. AgensGraphOflA] 0|72 H=o| 8te10| OHElL|Ct GQL 2EH2 Cypher
EHO0| 512%|= XX0|H O{C|ALt S{8EILICH, LET , NEXT , FILTER , FINISH , INSERT , FOR, CALL { } , 22|11

MEZ2| gt #HAQl EXISTS { } @ VALUE { } LIk AHobE *—?—IXIE “:'EOI OME I:IAI:ILll:l- HZF9| 0l £F0] S0{2t
UA=X= GQL Mol 7| =L Tt

SQL2 PostgreSQL2| 2 JICHELICE PostgreSQLOIA 211 Q= ZE HIO|E, &, &=, &%, 2, EFAMMO0| 07| 1, Jefjx=
SQLOJIA| et Ho|22 EL|C}.
2og g
z|&to| OfL|e} Ao pgtoz NEAA|Q:
PAIE wf2pob=s 2 — o ALZHo| O Foket R A HAZE=X|, & Feotut Aot Bo{M QJEX], Ml F otof] 2o =2e 4
QU=X| — 0]Zd0| T THEO| = O|FRULICE SQLL| QI AME2 22 S H Hlie| Z20|2 LstH, "H F0|E"2 ofof| EHT

AN
= gELICh
X

AA|, 21, AN, b EolS o] =01, O2| 1 22| 2 M2 SQL2| Z10|11, Cypheris S Tl SHX| g4&LICEH

[y =]

CQL2 EXQ| HV|E M A2 i, E= T2 H|O|EHH|0|AE o2 7H AlHZ ZHASHH 0|4l Jhsot FEE RIg of &L|Ct.
INSERT 2t CREATE = Z2 LS 6t1, FILTER @ WHERE T Z2 Y8 BhCt

J2jZ = A7|0H0| 1 20|22 H|0|S0|2 2, £ 1019| 012]= FE20|A 20|= A0t FWM 742 thSELIch:
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SQL

CREATE SCHEMA s

CREATE TABLE t

INSERT INTO t VALUES (..)

Cypher

CREATE GRAPH s

CREATE VLABEL t

CREATE (:t {..})

I
J2HIIt = AF|OHYLICE
Y glol=YLch

ZtMe  CREATE ELABEL QJLIC}.

INSERT (:t {.}) 7} GQL E7|¥LICt.

SELECT .. FROM t WHERE .. MATCH (n:t) WHERE .. RETURN .. RETURN O| Zzt EHO0|H ¢ Fof ZL|C}.
SELECT .. FROM a JOIN b ON .. MATCH (a)-[:el->(b) {2 ZHMS W2t hs ZQIYL|CH

LEFT JOIN OPTIONAL MATCH UX|SHX| 42 M2 nullzt EH SOokZLICH
UPDATE t SET C = .. MATCH (n:t) SET n.c = .. M £t0 Jcke &L|CtH

DELETE FROM t WHERE .. MATCH (n:t) WHERE .. DELETE n DETACH DELETE = ZHM7EX| &7l XISLICE

Cypher2| WITH & ofo|Z2(QlE LhsL|Ct CTEZL

WITH cte AS (..
cte () obeILICH

WITH .. / NEXT

ORDER BY / LIMIT / OFFSET ORDER BY / LIMIT / SKIP SKIP I} OFFSET 2 Z'2 SSQILCh

CREATE PROPERTY INDEX ON t ( "
CREATE INDEX ON t ((c)) ) Hold elgA
©

count(*) , sum , avg Z&Lct A g

I'II'

PostgreSQL2| ZiQIL|Ct.

'

information_schema
- « EEE ag_graph , ag_label AARIFIERIZTE F06HIAIL.

catalog

SQL ARt =
&M 917[= "HIAET OIL[2} jsonb E YHettLICE. RETURN m.title 2
QLM o HHEIS Bl EFEFX|X| Qb&LICt T
(m:movie) RETURN m.title AS t) q .

ghol| Z2|= XHo|7F M| ZEX| A1, M| 7HX| 25 27F glo] =&3| Antgt FEtEL(CH

"The Matrix" S [2HE2} &H E2istH, #2|
EHSE AZBLE HO{H HPZO|M 7| MA|R: SELECT t #>> '{}' FROM (MATCH

ORDER BY 2 = "&F Hmjj HE"S SE6tX| ELICE CypherOflAd 2 =4
OFSLICH HAOLL EHAIOZ HESHIAIR.

0|22 2= Ho| ZT1 H|u &0 Ot A FAL(X|

n.id =id7t OFELICt. id(n) O] graphid £ getetL|Ct n.id &
SI5HX| FSL|C.

id 2t 0|52 £48 &1, O3 £40[ gl otR AU

I'E

rot
Ho

&, & lof

SQLO| E|0]=& 7[thdt= Xt2[0l Cypher #2(7t & &= AFLICH

SELECT q.title #>> '{}' AS film, r.score

FROM (MATCH (:person {name: 'Christopher Nolan'})-[:directed]—>(m:movie)
RETURN m.title AS title) q

JOIN rating r ON r.title = q.title #>> '{}'

AgensGraph 2.18 Documentation © 2026 SKAI Worldwide Co., Ltd. 30/454



WHERE r.source = 'critics'
ORDER BY r.score DESC;

film | score
Inception | 8.8
Interstellar | 8.7

72|30 Cypher?t 2t& 7|thdh= Ak2[0f SQLO| & == ASLICH:

MATCH (m:movie)
WHERE m.title = (SELECT to_jsonb(title) FROM rating

WHERE source = 'critics' ORDER BY score DESC LIMIT 1)
RETURN m.title AS best;

"Inception"

¢ =2 25 Oi[H| Cllo|E{ Aol A - E LT,

O|H 22|A0NM “GQL X|2l"0] Est= A
GQLS S HIY 0|2 A7} OfL|2} 7|E 2wl 2748l 2ROR AgensGrapholl SOILELICE 047]4 2e] 2ol S Brst 27t £
7hx| wakgLct.

GQL &2 3t 2| otofl A Cyphert A1 4= USLICH— MATCH .. LET .. RETURN & &3t 2X0|11 MATCH .. FILTER ..
NEXT RETURN .. &= JZ&L|CEH ofH F2|E “"GQL"0[2t2 EAIofE 18 maucr.
L

T X3S HEMO|H, D the|7} OFL|2} 7|5 BHIQILICE GQL HetA 0| ISO/IEC 39075:20242] 69| Z&to]| sl 7|5
O2E LIEsHH, M2 A0 2h M Hjo|X| = 2 Hoi| chst 22 LHEE X17| =8ty M5 of2fol] gt=sl SLCt.
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Ozl 2ESh= HHULICE Ol HO|X|S2 A0S 2hLts =MUHZ 7t2X| 10, 2HHA = 2E B o0 FA| YOS FLICh

BE i) TS0 A AISEILICE THEI2 AT = DOFS ASCIIZ 121 JRIQILICL BES ABSE, 7HMe ise) sloj=o2
JRILICH MATCH & 1 D212 S0l 97)3, B Q%S A%t Zelo = HiRs, J2io| Holefo] Sojgts BE Zoojtt
o B2 wrskstL|ch

of Ho|xli= 1 2lo| chet 0|, ZaH{7t IO 2o SHX|of Thet ZHRILICE BAl T2S MATCH 9 WHERE Off UALICE
07| Q= 242 B O] OE{ Aol AlElL|C

TK S THEI2 ABS 3 MRILICE 0122 Ciotel Bl0|2 SiLtE FHTLICK

MATCH (m:movie) RETURN m.title AS title ORDER BY title LIMIT 3;

title

"Avatar"
"Blade Runner"
"Blade Runner 2049"

m 2 X5t= 2 HHo| HIlEE[= H0|12, movie = 2O|SRLICEL & & 0{= N0|E W2 = JASLICE (m) 2 ZE EHO
X3, (:movie) = O|E2 20IX| g1l 2= Fotoi| LX[5HH, () = 0152 201X 1 2= FHol| LX[EL|Ct
20|E2 O|EL= R2H ONS 443 20|EMK] ZHELICE ONLY = 2RSS WLtk

MATCH (m:movie ONLY) RETURN count(m) AS films;

7IME movie £ &&% 0| YIQEZ 0= Z0|E M7t ZELILE AIZ X0 M= 3 X10[7k Append  HA|LICE 20|12
%

MATCH (m:movie {genre: 'Adventure'}) RETURN m.title AS title, m.year AS year;

title

"Jurassic Park"
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WHERE & Ot ZZ10|E 2too=Z ZH50| ofl A

rlo

D= g2 L

1

MATCH (m:movie) WHERE m.year >= 2017 RETURN m.title AS title, m.year AS year ORDER BY year;

title | year

"Blade Runner 2049" | 2017

"The Matrix Resurrections" | 2021
S22 & 5 AL, 2 MATCH O[M = Fefd] 242 SYLICL 0= RO 2 ME Z2lju= ditel =25 S #ELIth

MATCH (m:movie {genre: 'Action'}) WHERE m.year < 2000
RETURN m.title AS title, m.year AS year ORDER BY year;

title | year
"The Terminator" | 1984
"Terminator 2: Judgment Day" | 1991
"The Matrix" | 1999

Hogi= Y-S A= 7= ol A1, 1 CHAof Cioh 242 WHERE Off A4 A|R. O] MEHO| MX|Z HEtX|= X2 OPTIONAL
MATCH OStLt0|H, of2Hofl LiZLICt.

Z712 22[20|0{0F EL|Ct. WHERE m.title 2 "H|20| U= 22 S=6HX| @b
ERROR: cannot cast "The Matrix" (jsonb type string) to boolean S HL|Ct SE6t= ZALS OOIE MAMA|Q:
WHERE m.title IS NOT NULL .

2 SHO|E = JH ALO|off 3¢l CHE= oF ¥O|H, Weh2 St RO 2 LIEtHLICH

MATCH (p:person)-[]->(m:movie {title: 'Blade Runner 2049'})
RETURN p.name AS person ORDER BY person;

person

"Denis Villeneuve"
"Harrison Ford"
"Ryan Gosling"

e

s E AR 2= Mafet 2 glELICE ——> 2 —— = I{EO| OfELICE. —— 7} SQL2| ot & FME A|ESH|
IHERILICE. MATCH (p:person)-—>(m:movie) RETURN count(p) = A StO|E 0|2 & 25 FMOZ X|9| 2|11 ERROR:
Cypher query must end with RETURN, FINISH or update clause = MINBIL|CE -[]1-> @ -[]- 2 MM,

ZHdS Ha0l HilTstH T 2fjol2at £88 = = U gLtk

MATCH (p:person)-[r]l->(m:movie {title: 'Blade Runner 2049'})
RETURN p.name AS person, label(r) AS via, r.role AS role ORDER BY person;

person via role

"Denis Villeneuve" "directed"
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"Harrison Ford" | "acted_in" | "Rick Deckard"
"Ryan Gosling" | "acted_in" | "K"

label(r) 2 742l 2|0|Z0|12 r.role 2 ZHd XH|Q| £HILICE directed ZHMO= role O §IQEE O 712

nullL|ct,

et
-[1-> = MEE 2 IS M2, <-[1- = APZE M2, -[1- =

H2[o] dEYLICE Zh2 ot Ao R M F1, Aeto| SQeHX|= WD FRILIC).

MATCH (a:movie {title: 'The Matrix Reloaded'})-[:related_tol->(b:movie)
RETURN b.title AS neighbour ORDER BY neighbour;

neighbour

"The Matrix Revolutions"

MATCH (a:movie {title: 'The Matrix Reloaded'})-[:related_to]l-(b:movie)
RETURN b.title AS neighbour ORDER BY neighbour;

neighbour

"The Matrix"
"The Matrix Revolutions"

ZHdotCt 20| Skt
ZH T2 2{|0[ =S A|CH SHLtEt O|EL = RELICH B 7| = gLtk

MATCH (p:person)-[r:acted_in|directed]—>(m:movie) RETURN count(r);

ERROR: multiple types for relationship not supported
0|42 2= Z0|oj|M, J2|11 shortestpath QHIMT ME!

MATCH (p:person)-[r]l->(m:movie {title: 'Blade Runner'})
WHERE label(r) IN ['acted_in', 'directed']
RETURN p.name AS person, label(r) AS via ORDER BY person;

person | via
"Harrison Ford" | "acted_in"
"Ridley Scott" | "directed"
0| HEeKoll= CHIt7t UELICE 20|22 XIFSHA| 42 72 J2fmo| = 7Hd 2|0|S8 AZHSHD, 2{|0]2 A= 1 Fof|
HEELICH B CHAHO0| H 7 24|0| S #0| 11 eIt JCHH, UNION 22 0|2 & IiE0| 2f AME EA| |XI6H SLIC

ZZ A
IHE Qto| p = = QF BRLO| OfL|2t ZZ XIS HEQIBILICE:

o
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MATCH p = (a:person {name: 'Ryan Gosling'})-[:acted_in]->(m:movie)
RETURN length(p) AS hops,

[x IN nodes(p) | label(x)] AS labels,

[r IN relationships(p) | label(r)] AS edges;

hops | labels | edges

1 1
t t

1 | ["person", "movie"] | ["acted_in"]

length(p) nodes(p) = =ANCHZS| A, relationships(p) = ZHMQULICL ZZE= 20|22 dhahst 40

=
ZO|Z YB2Y &, B £ JAELICL ZO|E Z== TS HIRS LIHX|= 227t CHELICH

=
MATCH = & HZ 72¢ IiEl S22 WELCH 2F Sof & LIEH = B2t 3 S2 ZRelglch:

MATCH (d:person)-[:directed]—>(m:movie), (a:person)-[:acted_in]—>(m)
RETURN d.name AS director, a.name AS actor, m.title AS film
ORDER BY film, actor LIMIT 5;

director actor film

I I

"James Cameron" | "Sam Worthington" | "Avatar"
"Ridley Scott" | "Harrison Ford" | "Blade Runner"
"Denis Villeneuve" | "Harrison Ford" | "Blade Runner 2049"
"Denis Villeneuve" | "Ryan Gosling" | "Blade Runner 2049"
"Neill Blomkamp" | "Matt Damon" | "Elysium"

m 2 X EO| M Bl T |1 & i miEH0j| A ChA| ML T2HAM 0|22 SRE0| OtL|2t et 7|ZL 2 of Li§ Z=¢l0] ELICh
o

=
S A7t gl £ HE2 N2 SEY0IH, 2R E 518510 M2 = Ash= AL

MATCH (p:person {name: 'Keanu Reeves'}), (m:movie {genre: 'Adventure'})
RETURN p.name AS person, m.title AS film;

person | film

4
t

"Keanu Reeves" "Jurassic Park"

T OEIS HEO Q= T MO MATCH EZ M Ak Z2 STYUUL 910 Z4=-812 H20M 2 Qe & H HEl= 25 31dS
L Aol Alglo] B ZELICH O & 8i5|l= B2 MHAIR. "O| XSS ei"EtH J B E, "ICHZ"0|2tH = Huf MATCH &
MR

MATCH (p:person {name: 'Ridley Scott'})-[:acted_in]->(m:movie)
RETURN p.name AS person, m.title AS film;
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person | film

(0 rows)

OPTIONAL MATCH =1

mjo

1

MATCH (p:person {name: 'Ridley Scott'})
OPTIONAL MATCH (p)-I[:acted_in]->(m:movie)
RETURN p.name AS person, m.title AS film;

person [ film

4
T

"Ridley Scott"

&M b WHERE 7} O OAF ZHX| QHA| £[= 20| 07|QIL|C}. OPTIONAL MATCH Ofl 201 2 WHERE = X0l ZZ10f| &£35l22
Z7H0|| K| Qb= S nullzt g AtopetSLICE

MATCH (m:movie {title: 'The Matrix'})
OPTIONAL MATCH (m)<-[r:acted_in]l-(p:person) WHERE r.role = 'Agent Smith'
RETURN m.title AS film, p.name AS actor;

film | actor
"The Matrix" |
2 Z2s o 2 Flof| 4™ xQIE Antof| et BE{FE[D, O HS HEL|CH

MATCH (m:movie {title: 'The Matrix'})
OPTIONAL MATCH (m)<-[r:acted_in]l-(p:person)
WITH m, p, r WHERE r.role = 'Agent Smith'
RETURN m.title AS film, p.name AS actor;

film | actor
______ +————
(0 rows)

SQLE QfCHH o|0f BHLE 2 ZdIL|CH. LEFT JOIN Of|A =ZZ ON Off M= Zd1t 3 §| WHERE Off M= Zd9| X}O|IL|C}.
OPTIONAL MATCH Z £II8IMA|R.

I{Ei0| ZExHSt=X| 271

B2 7 XtH|2 70| OFELICE. WHERE (p)-[:acted_in]l->(:movie) = 72 QFULICE, EXISTS { } MEZZ|0

MATCH (p:person)

WHERE EXISTS { MATCH (p)-[:acted_in]->(:movie {title: 'The Matrix'}) }
RETURN p.name AS actor ORDER BY actor;

actor

"Carrie—Anne Moss"
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""Keanu Reeves"
"Laurence Fishburne"

EXISTS , COUNT , COLLECT , ARRAY , VALUE , IN 2 2% 0|2 MEZ2|Z ghgLct #a| =gstr|7t 27
CHEL|CH.

IS SHLY mafh=s Ao 2 HJE|X| pi5L T, 21|02 H|o[S0f Cheh Wyt 27 2 HOtAE|H, EXPLAIN O]
Heho| a%s 2o FLICE

EXPLAIN (COSTS OFF) MATCH (p:person)-I[r:acted_in]->(m:movie) RETURN p.name, m.title;

QUERY PLAN

Hash Join
Hash Cond: (r.start = p.id)
—> Hash Join
Hash Cond: (r."end" = m.id)
-> Seq Scan on acted_in r
Filter: ((start >= '4.0'::graphid) AND (start <= '4.281474976710655"'::graphid)

AND ("end" >= '3.0'::graphid) AND ("end" <= '3.281474976710655"'::graphid))
-> Hash

-> Seq Scan on movie m
-> Hash

-> Seq Scan on person p

07| M 2401 & kS 210 M| ZHX| AELITH.

O{E{Q| 2t QAT f AZMRULICE person , acted_in , movie &= Ml 7H2| H|O|S0|11, IHH2 T5 At0]2Q| Z=QI & JHRIL|CE,

r.start = p.id 2t r."end" = m.id RLIC} 7S M2H7H= 20| 2 graphid Off CHoF ZQIQILICE B2 2E 7HM
E([FEnigelpl ':'._%Oﬁlf (start, "end") @ ("end", start) QIEHAT}CHEHS| ZQTHL|CE,

ZHo|| it 20| 2 HA= ZHd Zof|M BHo| LEZLICE. p 7t person O|2Z r.start = person 2| id¥ £5hof gi&LICt.
20|82 id= graphid 2 A H|EO| U222, st |0]E29] ZE ide M & st L7HS O|ELCt,

Zolfl4=" start 7t personO|CH'E start >= '4.0' AND start <= '4.281474976710655' = HiEL|CH 0|2 7+

AT -
AZHO|LE T QIEIA = A0 FE = A= HP| ZHAO|L, person S T3 YESHA| QSLICEH AEXL graphidE HUSHIAIL.

IES o500 X 8foH ol A7 HIELIL o5 22 EHE otLol| Do A #|2lo] B|o|= HHME siAlhs 28 HELIH

EXPLAIN (COSTS OFF)
MATCH (p:person {name: 'Keanu Reeves'})-[r:acted_in]—>(m:movie) RETURN m.title;

QUERY PLAN

Nested Loop
—> Nested Loop
—-> Seq Scan on person p
Filter: (properties.'name' = '"Keanu Reeves'"'::jsonb)
—> Bitmap Heap Scan on acted_in r
Recheck Cond: ((p.id = start) AND (start >= '4.0'::graphid) AND (start <= '4.28

1474976710655"' : :graphid) AND ("end" >= '3.0'::graphid) AND ("end" <= '3.281474976710655'::grap
hid))
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—> Bitmap Index Scan on acted_in_start_idx
Index Cond: ((start = p.id) AND (start >= '4.0'::graphid) AND (start <= '
4.281474976710655"': :graphid) AND ("end" >= '3.0'::graphid) AND ("end" <=
'3.281474976710655" : :graphid) )
—> Index Scan using movie_pkey on movie m
Index Cond: (id = r."end")

O|M| acted_in Ofl= 1 ot AF2HOf| CHBH acted_in_start_idx 2 E8| ©28t1, movie Ofl= AtopLH ZhM SHLISILOI| CHEH X}7 |

7|2 7|18 Esff M2efLct.

2|7t 2t2 T K| s 22 otof| 72 It §IELICE 7| m 2 HIQIGE D 0|2 E/UXIT, Aot EHOM OAHSE
5 .

EXPLAIN (COSTS OFF) MATCH (p:person)-[r:acted_in]->(m:movie) RETURN p.name;

QUERY PLAN

Hash Join
Hash Cond: (r.start = p.id)
-> Seq Scan on acted_in r
Filter: (("end" >= '3.0'::graphid) AND ("end" <= '3.281474976710655'::graphid) AND (s
tart >= '4.0'::graphid) AND (start <= '4.281474976710655"'::graphid))
—> Hash
—> Seq Scan on person p

m Off Ciiet AZHO| RISLICE m O ©Z! 7|0 O EE{Q| R E SHLHEERILICE "end" 7t movie P 2Hof RLO{OF BITH=
AYLICE & (m:movie) FA|7F, ZHd AZHO[ OXHI| @131 QUE ZHFHo)| CHSt Bl W &= IHZ T Bzl AT

o d=2ks I 2|7t ot H: 2X| 942 HEE ag_vertex AIE TH|O|M JHHSLICH

SET enable_graph_endpoint_elision = off;
EXPLAIN (COSTS OFF) MATCH (p:person)-[r:acted_inl->(m) RETURN p.name;

QUERY PLAN

Hash Join
Hash Cond: (r."'end" = m.id)
-> Hash Join
Hash Cond: (r.start = p.id)
—> Seq Scan on acted_in r
Filter: ((start >= '4.0'::graphid) AND (start <= '4.281474976710655"::graphid))
-> Hash
-> Seq Scan on person p
—> Hash
—> Append
—> Seq Scan on ag_vertex m_1
—> Seq Scan on movie m_2
-> Seq Scan on person m_3

o 832 7|2Xez HN A1, o] dd L= B 0|R7t &L
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O| Bl 7} Fore] 37]9k 1 ABHS | FLICE 1 RETURN O m.title 2 Ci6H Append 7 SOKELICE Hz|7t AK|2 1
Yot TRE of7| GRSYLICEL M= BFEF ST 1 0|42 51X DRIAIL.

A A2lE Bt Fols HOoI2tH 2E 240 0|58 E0/YAIR. 0|52 20/X| &2 240= "<0000000002>" Z2 Ty
% H

= — H o
O] #0iX|22, 1 F|o| 7}28 = 2O 2L — J2HM 22 #2|E F U2 (Aot CHE #l=lo] Z=EL

!
0|28 MzksH= Z40| OC| ML M= OFEILICE  shortestpath 2] 2F BES HIEA| 0|2 Q= H4=0{0f 61, MX| 42
Ha2te JFELICH— O X2lofl 2l ZXME =M ERROR: node must be a reference to a specific node 7}

St7| — WITH , ©A, MER2|, 22|21 MATCH F0f| 0|0fX|= mo|Za2tele| LHX|L|Ct.
B2 — 7 20| Zhd, 2|E B2, 715 B LT
T2 M7 — 22 TR A7) ZE Fof 2! AYLct.

QIEA o} Hiof — OfiH K710 QI|ATE Ml & QUKL

T2 M|

M7 "ojls oY LX|2t0 R e XiH| 7| 50| gELICH oM 2 210] £I0|= 12 HES ot 2t Aol cis FATHE efLict
JEiM O MZ2| CREATE S iH 2= MT|7p 22 22 WHEL|CH MY & 1

O] Mlo|X|e| Al=lo| JZidiL|Ct Bt &=AHE MJ| M2 &LICL. CREATE , MERGE , SET , REMOVE , DELETE QL|CF.
J2[1 EAMO| T2 mof| RIS St=X| 2 OFELICh 2i2te] MAl 2E2 B A0| JASLICE. CREATE , MERGE , SET
REMOVE , DELETE IL|C}.

1

OflA|E= il GO Aol M M= H Flol= XS HEHZ =S8 SSLICH J2HM HO|X| S maf L2 7HH Ao = CHE H0|X[7t
E=5t= Tt A& HSLICH

7|1E9| R HIRIYSH| @b= I{EIS & CREATE = HES THELICE

CREATE (p:person {name: 'Gloria Foster'}) RETURN p;

p

person[4.153]{"name": "Gloria Foster"}

RETURN 2 A2f2F 4+ QIX|3t 20122 D] 4&LICE 0] 80| BIE HH2 ag_vertex 0f 5011, ZHoll= 84 2foj2o]
foll LI idii= 11 2020 AIFAT} O{EIIFR] ZH=Tlof

AO{OF BILIC}, A
=
=

o[0| ZxHdt=

[

tE 20122, XY HASHH CHE 20| LiZLICH
ct.

LAAZ|X] g2 -l 2 S M= LE2 glELIth

MATCH (p:person {name: 'Gloria Foster'}), (m:movie {title: 'The Matrix'})
CREATE (p)-I[r:acted_in {role: 'The Oracle'}]->(m)
RETURN r;
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r

acted_in[5.711[4.153,3.11{"role": "The Oracle"}

u]

=3

A

o

P
0
i

=

£

ZtMe 1labellidl [start,end]{properties} HE{Z ZZHEIL|Ct. G{7|M (p) 2 (m) Ol=&O|EX &SLICH
H

| =] )

S Emi=|

|0] BRI E HE Jt2|7 = HZ0|H, of7|of 2f|o|2S E0[T 1 ChHil M HHES 2hS2| Lok
2 t:

o

A

ra
on
°

[

rin

LATLSILIELE 71 CREATE INEH2 T otel 2

CREATE (d:person {name: 'Marc Caro'})-[:directed]—>(f:movie {title: 'The City of Lost

Children', year: 1995})
RETURN d.name AS director, f.title AS film;

director | film
"Marc Caro" | "The City of Lost Children"
INSERT = &2 H2| ISO/IEC 39075 H7|0|H &2 IHS h&L|CE INSERT (:person {name: 'Ada Lovelace'}) .

MERGE = Xt7| IHEHS LKIA7|22, EX|SH= 20| gls w2t 2AS ehELICh

MERGE (p:person {name: 'Gloria Foster'}) RETURN p;

p

person[4.153]{"name": "Gloria Foster"}

O|U2 & B HES 2HE 20| OfL|2t o Hof|M 2HE FHE A2 AYLILE FAE 7I1FE22 LAAF|EX] FISHUAIL. Hof| A=
HE &84S Zofoh E TALICH £43 ShLt C5HE O 2 0|0| 7HE HHE S HAFSHK| @A E|22, MERGE = 1 M{EO|
HYSt= YHES M= 2sLch

MERGE (p:person {name: 'Gloria Foster', born: 1933}) RETURN p;

p

person[4.155]1{"born": 1933, "name": "Gloria Foster"}
O|x| E0| H&LICh:

MATCH (p:person {name: 'Gloria Foster'}) RETURN id(p) AS id, p.born AS born ORDER BY id;

id | born
_______ .
4,153 |
4.155 | 1933

AgensGraph 2.18 Documentation © 2026 SKAI Worldwide Co., Ltd. 40/ 454



J2{22 ofH CHAlol| CHel Otz 2E AE At
LIHX| gt2 O F|of| 83t= 240 HSTLICE. ON CREATE SET I} ON MATCH SET O] O3Zi2 ¢lsli /&LICH
MERGE (p:person {name: 'Joe Pantoliano'})

ON CREATE SET p.born = 1951, p.seen =1

ON MATCH SET p.seen = p.seen + 1
RETURN p;

P

person[4.156]1{"born": 1951, "name'": "Joe Pantoliano", "seen": 1}
CHA| AlSHS}H ON MATCH 27|27t ghsshL|ck:

P

person[4.156]{"born": 1951, "name": "Joe Pantoliano", "seen": 2}

MERGE = ZHI0l|= 22 WAooz SASHH, ZHd IES LX|AZICHE A2 2 20|15, &, &4 ¥, 2|1 & EFIX]
LX[AZICHE ZYILICE EH2 MA MATCH 2 HRRIGSHA MERGE 7+ ZHd THERSEA| SHYAIL. Of2H

OFR AL 2HSOX|X| 5LICH

MATCH (p:person {name: 'Christopher Nolan'}), (m:movie {title: 'Inception'})
MERGE (p)-I[r:directed]->(m) RETURN r;

r

directed[6.8][4.8,3.5]1{}
Hl&38t7| Fof| Gloria FosterS stLtZ E|S&ILICH

MATCH (p:person {name: 'Gloria Foster', born: 1933}) DELETE p;

Al 240 20 £ D94 RIf0| 0| FBO| 237H= HEHYLICL SHIZ MERGE S A= O O\Z0H| 241 B KNS 7%
TELIC QI At HoHS ATSHIAIR

&4 7|

& StLIo| CHe SET 2 O £M3 FIFSHALE wAH[hL|CE:

MATCH (p:person {name: 'Gloria Foster'}) SET p.born = 1933 RETURN p;

p

person[4.153]1{"born": 1933, "name": "Gloria Foster"}

(Ui

F7tetn BXl= 7|= BoELICE

o

O, 7|

o

HEtl

SETp+={ ... } =H

MATCH (p:person {name: 'Gloria Foster'}) SET p += {died: 2001, city: 'Chicago'} RETURN p;
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p

person[4.153]1{"born": 1933, "city": "Chicago", "died": 2001, "name": "Gloria Foster"}

SET p = { ... } =548 Y TME LAlLICE A Boll 2= A2 25 ARHELICE

MATCH (p:person {name: 'Gloria Foster'}) SET p = {name: 'Gloria Foster', born: 1933} RETURN p;

p

person[4.153]1{"born": 1933, "name": "Gloria Foster"}

+= 2} = O X}O|= UPDATE ... SET one_column I} & TH|E wK|st= Z42| Xto[o|H, AR 57| &l&LICt

3
null2 2g3t= A2 null MEsh= 20| OFELICE O £42 XIZLICh

rlo

MATCH (p:person {name: 'Gloria Foster'}) SET p.born = NULL RETURN p;

p

person[4.153]{"name": "Gloria Foster"}

J2{E2 null2 23t 400 ofl 0] I £42 22 HEHo|, O Fol| S A WOl SIELITE allow_null_properties

7t O] S22 HHY null2 MESHH, 7|22 THA ASLICE REMOVE = Z2 S HAIHQZ #7(oF AYLICH:

MATCH (p:person {name: 'Joe Pantoliano'}) REMOVE p.seen RETURN p;

p

person[4.156]1{"born": 1951, "name": "Joe Pantoliano"}

A

ol £

I
rlo

™o
ST

I
0%
ic]
IR
my
o
it}
i
n

MATCH (:person {name: 'Gloria Foster'})-[r:acted_in]—>(:movie {title: 'The Matrix'})
SET r.credited = true RETURN r;

acted_in[5.711[4.153,3.11{"role": "The Oracle", "credited": true}

S2E 442 "4 DOIE B3 2 QICh 0| QU AIILITH Of 7| lofl Et2) 21i= O] 50|81, JSON EFJO] 1 HHof
K| Qb= M| SEHEILICE 442 HUOR SHPIS HTSHIAIL.
X7

DELETE = AIAIZI 242 X191 IHS SAFDR, 2HO0| ARIREX] & 4 YBLICk
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MATCH (p:person {name: 'lJoe Pantoliano'}) DELETE p RETURN p;

person[4.156]{"born": 1951, "name": "Joe Pantoliano"}

OfZ! ZHd0] ot QU

5| HE2 X2 + LT EF0| gle 22 EMg & U] MiEYLIck

oo

rir

MATCH (p:person {name: 'Gloria Foster'}) DELETE p;

ERROR: Vertex with connected edges cannot be removed
HINT: Use DETACH DELETE or remove connected edges before deleting the vertex.

S 2 XLk

MATCH (:person {name: 'Gloria Foster'})-[r:acted_in]->() DELETE r RETURN r;

acted_in[5.71]1[4.153,3.11{"role": "The Oracle", "credited": true}

PSEs|
oo

L= Zhdat el XIgLich:

NW

Jof

ot

of ¢

rlo
rr

DETACH DELETE £ MAIA|2. O|A

MATCH (d:person {name: 'Marc Caro'}) DETACH DELETE d;
MATCH (f:movie {title: 'The City of Lost Children'}) DETACH DELETE f;
MATCH (p:person {name: 'Gloria Foster'}) DELETE p;

Hlo|E{Al0] H2Hti 2 SOtZELICE:

MATCH (n) RETURN count(n) AS elements;

elements

0| HE= SHHO| OfL|2t AT K|JLICE 312 FHO| DETACH DELETE £ MH o|=ot ZHCE EM B2 20| X|E = A28,
FAOIE X[R7| Hoi| &l XIHE ZHIE LRIAA Mo EHAL.

o A 21
M| Zo| 2o E2 ofgLct. O £3 W2 mo| T2l s k2t Al% W247ta, O F[Q] §7]= MI|7F A =2 HEfel JIS
LT

CREATE (:person {name: 'Gloria Foster'})
WITH 1 AS done

MATCH (p:person {name: 'Gloria Foster'})
RETURN count(p) AS found;
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S = ChS 27|70 e 7] Tof| 47|29 2atE FASFHM 22 EEEILICE 0]240] “eager” #|2!0|H, EXPLAIN = %7
HEA[L|CH O H|80 aRs SXIsh= 22 2| F'Eo| tHEL T

O

EzixiM

[E=ta |
2= CO|EfH|0|A QFO| EH|O|S0|22, O o M= 212 Yot EAHMM MI|UL|C, Hop g = gla & Hil 7513 Mzfst
LT ASLICH ot EATM Qto| Cypher 4712t SQL 27| = &7Hl S| ALt ShH| S ELICE

CREATE TABLE import_log (what text, at timestamptz DEFAULT now());

BEGIN;

CREATE (:person {name: 'Gloria Foster'});

INSERT INTO import_log (what) VALUES ('added Gloria Foster');
MATCH (p:person {name: 'Gloria Foster'}) RETURN count(p) AS found;

EZHMM otofl M= & 27|17t B JAEL|CH SH5tH = CF YlgL

ROLLBACK;
MATCH (p:person {name: 'Gloria Foster'}) RETURN count(p) AS found;

DROP TABLE import_log;

PostgreSQLO|2H= Moj|A] 2tE LHHX| 2E Z40| o470 mh2tS LI H2| &, Mo|2XQIE 2||0|& H|o| =0 Chst
SELECT ... FOR UPDATE , Z2 TE0|| M= 5 MM Ato|Q] &t AEl BIX[ZF O SLICE ATHCHH CHEF MIE o EMMMOR
& 4= QI E2HEM oto| CREATE GRAPH = CHE DDLIf OFRIER|Z SEHEL|CE,

b

rlo

gich Bisfo 2= #20| & QUELICE SQL INSERT , UPDATE , DELETE , MERGE Z 20|20 S M= A
enable_graph_dml O HM QUX| O™ HEEIL|Ct, ALTER TABLE Z 2{|0|£2| ZFS HIH= Zd2 enable_graph_ddl O]
HM UX| o™ HRELICE o= Z0|E O FHEfZ 12| LIE0| AH| Co|E{2E o ZLIA| E 4= USLICE JHIIt o8 A

MNEE=71E HO5HAIL.
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Ch3oll 2

Cllo|Ee X — 7|Z Ef|o|=01l Ciiet LOAD FROM = ZEeFoh CHEf MA{iL(Ct.

"

F2| =57l — WITH , UNWIND , HAKLICE 2F M| - oM REELICH

0t — ailo|20| CHst H8t Sojet 8 27 HorelLct,

| =g

Cypher 2%t GQL &%

MATCH 7} @S TFS11, WHERE 7t YR E Z2f i1, WITH 7t 22
o|%2 SQLI'P CHE At 2 LICE SQLOIA  SELECT EOI% =2 B250| HoljZl =MZ HIt=|= StLte] EEQLICE 67|M=
=A7F 2 2ot &M QJLICE SHLFQ| 2|7t UXIAF| 1, FAST, T EAE Ze L, Aok Zi0llA ChA| YX[AI7| 1, = EAE 5
U&LICH MERZ|E, CTEE, HAVING &= 90| ZriL|ct.

07| A= A2 25 ol CllO|E Aol M AEL|Ct.

&2 mo|Zafl YLt 2f B2 Aol SES ot A0l o 7hK| & st
X

).\l

WITHZ} 2 2X}Ct
WITH = OjO|Z2felo| ot 22 BT CHZ 222 AIZfRILICH. RETURN 2t £Z0| BE SES 2on, 1 =50 = A% R=

Helofl g&Lich:

MATCH (d:person)-[:directed]—>(m:movie)

WITH d, count(m) AS films

WHERE films > 2

RETURN d.name AS director, films ORDER BY films DESC, director;

director | films
"Lana Wachowski" | 4
"James Cameron" | 3
"Lilly Wachowski" | 3

WITH Flol= m O ARZIX[Z d @+ films 7F &&LICE 1 %2 WHERE & TS Z2f LK, SQLO|IA HAVING O] Eeot
o|0I|__||:|.
=d .

WITH Qo] &A= nH™E[0] U0 9| = TrefL|Ct. WHERE 7t HA, OCHS ORDER BY , JICHS SKIP Zf LIMIT RILICE J2fA
Olz Hz2ls got & HS M 12 7 22 Lf= 20| ofL|z2h CHl Mo 2 Zel Wl & O35 & HMS F|ghick:

0152 B ¥Bt 2 4 UBLITE

MATCH (m:movie) WITH m.year AS y, m.genre AS y RETURN vy;
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ERROR: WITH passes on "y" more than once

CTER} F£10| CIEJ}
T WITH 7|¥EE 25 2 S LEEX|oH 262 7| =7} ofglLct,

SQLS| CTE= 0|E2 0] =BLICL. WITH films AS (...) 2 MAHstD OCHS films E {ot= ROIA, fst= sl0tE
o =MZE HAZELIC,

Cypher?| WITH £ 9IX|2 HeiZEL|Ct 0|50] gl HIZ CHS 0| 2CH= Ao = FZE|H, | oF H AH|EILICE Cypher
mo|zeielg = .’E*EHE Ltz 7l CHAl 2Kl = 22 glaLct.

=2 MO|X| &&LICE Cyphere] WITH 2= 0|2 22 MEH IS TE 4 gL |:r WITH d AS (MATCH ...) =32
QFLICE J2{LE SQLL| CTEZ Cypher #H2|E g = UCH, CTES| SZ0| Heg 1 JZs = BHo| 0I AL|CE:

WITH films AS (MATCH (m:movie) WHERE m.year > 2010 RETURN m.title AS title, m.year AS year)
SELECT f.title #>> '{}' AS title, r.score

FROM films f JOIN rating r ON r.title = f.title #>> '{}'

WHERE r.source = 'critics' ORDER BY r.score DESC;

title | score
Interstellar | 8.7
Blade Runner 2049 | 8.0
The Avengers | 8.0
Elysium | 6.6
The Matrix Resurrections | 5.7

2|0|A HFZ 222 SQLYILICE SQL| CTEZ AlEtSH= 282 SQL 2%0(7| WiE2lL|ct. O AAE CHRE= Ho|Xl&= SQLt
Cypher 417|L|C}.
Cypher ItO|Z2{Q10| WITH 2 A|RfE 4 gl= O|fE OZLICE M 2] WITH = CTER Q5|2 2, TN = 0|§1t 2= 2

H2|E S

WITH 1 AS x RETURN x;

ERROR: syntax error at or near "1"
LINE 1: WITH 1 AS x RETURN Xx;

LET Ol= 23 20| 92z, AlthEl 2oz BES AR m M= H2 oA LTk

LET x = 1 RETURN Xx;

X

1
Al
EA e== PostgreSQLS| FA| &f+=0|11, IFet= AIHYULICEL £ SF0H|IM T &= toll S0 AKX @2 A2 2F I Fst
7|7t ELct.
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MATCH (m:movie) RETURN
genre;

m.genre AS genre, count(x) AS films, min(m.year) AS earliest ORDER BY

genre | films | earliest
"Action" | 7 | 1984
"Adventure" | 1 | 1993
"Sci-Fi" | 10 | 1982

count(x) = &2 HIL|CE count(x) =
S2%|CE  count (DISTINCT x) = AMZ

7tn [10] Ofl S MILICE J8HM count(x) = OPTIONAL MATCH SIOiAf

Mo, o] 29| xto|= E& IE0| T{F FELCf:

MATCH (:person)-[:acted_in]—>(m:movie) RETURN count(m) AS rows, count(DISTINCT m) AS films;

rows | films

collect() = 7HE X1 7LH & ZA g4Lic o
Q459 u|0|E|E HiES SO 2, 20

J}F
rlo
o
>
ufn

T AS A et YO B|E8] 7| MEYLIC. FH, 7k, Z=0]| Coh &
t

MATCH (p:person)-[:acted_in]->(m:movie {title: 'The Matrix'})

WITH collect(p) AS players
RETURN pg_typeof(players) AS type, cardinality(players) AS n, players[1l].name AS first;

first

type [ n |
I

"vertex[]"

£M0f Ch3t collect() = G| jsonb E|AEE

o
£ MAof 22! DISTINCT = #2 & LIC}. 22 chedof o] 22 TE5h= THE Fof 2ot 20| O|H LT

MATCH (:person {name:

co_actor

3 | "Laurence Fishburne"

KHO
22 Y

gretstoz, MEE HlolE = A7| 2¥g |XIELIC

—

'Keanu Reeves'})-[:acted_in]—>(:movie)<-[:acted_inl-(co:person)
RETURN DISTINCT co.name AS co_actor ORDER BY co_actor;

"Carrie—-Anne Moss"
"Laurence Fishburne"

UNWIND

UNWIND = collect() 2| BtcHIL|Ct 2

AEE HO} QAOCHEH LS THSLC},

—_——=

UNWIND [1999, 2010, 2014] AS y MATCH (m:movie {year: y}) RETURN y, m.title AS title ORDER BY

y, title;

y | title
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1999 | "The Matrix"
2010 | "Inception"
2014 | "Interstellar"

—

o|ZiQIL|CE:

Al

MATCH (m:movie)<-[:acted_in]-(p:person)

WITH m, collect(p) AS players

WHERE cardinality(players) > 2

UNWIND players AS actor

RETURN m.title AS film, actor.name AS actor ORDER BY actor;

film | actor
"The Matrix" | "Carrie—Anne Moss"
"The Matrix" | "Keanu Reeves"
"The Matrix" | "Laurence Fishburne"

FOR 7} GQL E7|0|H, RA9| 0FE A|&SH= QIHIAE 2|3 WITH OFFSET 2 Lo ELIC. UNWIND £ ESHYA|IL.

21} HIo|X] L]

ORDER BY , SKIP , OFFSET , LIMIT & 1 XtX|2 HQIL|Ch SQLMZ RETURN O|L} WITH 2 Boj| & 4 QT

MATCH (m:movie) RETURN m.title AS title, m.year AS year ORDER BY year SKIP 2 LIMIT 3;

title | year
"Total Recall” | 1990
"Terminator 2: Judgment Day" | 1991
"Jurassic Park" | 1993

oto| =2l 7t2M|o 22 M = JUSLICE 0|2 RETURN HEHE= & 4 glELICH

MATCH (m:movie) LET y = m.year ORDER BY y LIMIT 3 RETURN m.title AS title, y;

title |y
"Blade Runner" | 1982
"The Terminator" | 1984
"Total Recall" | 1990

Z2 To|Zafl0f| A A BHE 2| AES E0{U= Ol SLICH EAZ Z2{ H CZ CHA| 224010 A SHLEZ SE0F7H= Yol

O|HNS0| 282 B = AUSLICL FE[= TS| RETURN , FINISH , = M7| B2 ZLIOF L|Ct.

HE 7l jsonb= J2{%l 50| OfL|2t T gf XMl 2 YEE22, O £40f Zl AT FZ0| A = AFLICE 0[Z40] O] =S
2 Mof 3h= 0| TR YL Ct: QAL K|Sf,

UNION

UNION 2 ZZ 0|E0| 22 F Zut TE2 410 S52 UYLICE UNION ALL 2 S=2 E2LICh
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MATCH (m:movie {title:

UNION
MATCH (p:person {name:

name

"Keanu Reeves"

'The Matrix'}) RETURN m.title AS name

'Keanu Reeves'}) RETURN p.name AS name;

"The Matrix"
7Hd 2|01 S B B V|7t gl AE ZEoH R2lcts YT O|AHYLICL ZE2 HEH &2 UNION 2 eHX|H ZHY H|0O|2 S IHE
AZHSHA| T 2|0|S2 XIFHSHA| @f2 T Shits 1 MR E AZHSLICE 2T 917|15 HISHIAIL
GQL M=
ISO/IEC 390759 U| 71 0|, CypherolM= of2] Ho| ERot 22 Si-LICL CHE 2 A 22 2N H8EH B HE=
lELICt.
LET 2 9% Helo| o™ A He|X| oMM ALE 2h2 CELICE WITH = Al& AT A2 HEE ME LIHSHA SFXIT,  LET
2 1 MRS 2 gL Tk
MATCH (m:movie) LET decade = (m.year / 10) x 10 FILTER decade = 2010
RETURN m.title AS title, m.year AS year, decade ORDER BY year;
title | year | decade
"Inception" | 2010 | 2010
"The Avengers" | 2012 | 2010
"Elysium" | 2013 | 2010
"Interstellar" | 2014 | 2010
"Blade Runner 2049" | 2017 | 2010
FILTER = $S 22 U= U0t 5102, TEIS O 4 WITH O 22 LRI} SIALICEL TS I MI{LE FILTER WHERE
HI|E &L
NEXT = of #2|E Ct2 F 2|9 Zzto] o]of 2ILICE. WITH §l0] £F FollA 23 L= 2Ho| o| L CH
MATCH (m:movie) RETURN m.genre AS genre, count(x) AS films
NEXT FILTER films > 3
RETURN genre, films ORDER BY genre;
genre | films
"Action" | 7
"Sci-Fi" | 10
FINISH = OFR A= FFSIX| ob= FE2|E BYLICH ZiPh2 2/ HSk= &0l RETURN Of CHE35h= AL
MATCH (m:movie {title: 'The Matrix'}) FINISH;
(0 rows)
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2tZ} 3| A H|0|X|7} QIELICE LET , FILTER , NEXT , FINISH IL|C|.

HOFCH MERZ|E of H Aot O ZatE CHA| ZQIRIL(CH H0HCt #5k= Z10] EoAA0] OfL|2t 72|

} EB’ - 2o —
MUA Q. HE FALL HE 2 N7 22 F2YLICH
In:

I

[=]
O|Zdof 2ret 2E 0] HHSIA|ZE 3 7kX|7F 21, OR2 @FE We il &S HHY HELICH

tMR7| 20| glie CALL { } 2 HFZ HS-E IMNRX| ehEL T =2 QoM 2 0|F0| HHZol = QUCHH, 1 0|&2 H|<f0|
= M H2 ChA| BRRIGE 22 ME2|7t odxf HO| OfL|2t T2HI HH|E e 2 HHELLE 77| S5S o MY

Xto|= O|FELICE. m O] HRZO|M HIQIGED EE2% m

o
re

=ot=tl, ol 2E S=tofl chish Z&LTk:

MATCH (d:person)-[:directed]—>(m:movie)
CALL { MATCH (a:person)—[:acted_in]—->(m) RETURN count(a) AS cast_size }
RETURN m.title AS film, cast_size ORDER BY film LIMIT 3;

film | cast_size
"Avatar" | 25
"Blade Runner" | 25

"Blade Runner 2049" | 25

25= 280 Q= 2E acted_in ZHIQ #ULICE MERZ|S] m 2 HFZS| m O] OFL|ASLICY.

ItME AE 0|52 Mo Ht2HELICE

MATCH (d:person)-[:directed]->(m:movie)
CALL (m) { MATCH (a:person)-[:acted_in]->(m) RETURN count(a) AS cast_size }
RETURN m.title AS film, cast_size ORDER BY film LIMIT 3;

film | cast_size
"Avatar" | 1
"Blade Runner" | 1
"Blade Runner 2049" | 2
CALL () { ... } 28aH IEAUS 7M1, CALL { WITH m ... } 2Z2Zo|cl B7|QL|CE M HE 2 & 22

ES "LICh

MEZ2|= BRZ0i|M o|0] HiRIYE 0|52 S2E 4 SlELICh

MATCH (m:movie) CALL (m) { MATCH (p:person)-[:acted_in]->(m) RETURN m AS m } RETURN count(x);

ERROR: variable "m" returned by the CALL subquery is already bound in the outer query

MEZZ| 220l M7| ES £ 4= 9IELICE OPTIONAL CALL O] 21% 9|2 Zol HE{0|H, 220| OFRZ = LHEX| QoL #HS
OHELICE. CALL { } 2} OPTIONAL CALL S E18tMAIL.
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ULE A2 MEZ|

=5 Ea=Ieg
Z A7t B0 2[7F OfL2t EoiAle 2 M R7 Helo| 7| M LIC
EXISTS { } = MEZ2|7t &S Sttt HratstH Lok

oM 7He| 2t EPIAl0] MERZ|E 2ot WHERE LI RETURN Ol €2 = U= AL E E0 FLIC 7IM27| 220| HRsHK|
H|.77|- H:'A

MATCH (p:person) WHERE EXISTS { MATCH (p)-[:directed]->(:movie) } RETURN count(p) AS
directors;

directors

COUNT { } = A= 2|7} gtetsh= 2ol ~UL|C}:

MATCH (m:movie) WHERE COUNT { MATCH (:person)-[:acted_in]l->(m) } > 2
RETURN m.title AS title ORDER BY title;

"The Matrix"

COLLECT { } ° ARRAY { } = AMER2|Q| i HEUS 2|AER DFL|CE
MATCH (m:movie {title: 'The Matrix'})
RETURN COLLECT { MATCH (p:person)-[:acted_in]->(m) RETURN p.name ORDER BY p.name } AS players;

players

["Carrie—-Anne Moss", "Keanu Reeves", '"Laurence Fishburne"]

VALUE { } =3t gt

MATCH (m:movie {title: 'The Matrix'})

RETURN VALUE { MATCH (p:person)-[:directed]—>(m) RETURN p.name ORDER BY p.name LIMIT 1 } AS a_
director;

a_director

"Lana Wachowski"

J2[1 x IN { } 2 3 Z10f

[
Ot
rir
Ral
uin
N
>
gt
=
Il

MATCH (p:person)

WHERE p.name IN { MATCH (d:person)-[:directed]—>(:movie {title:
RETURN p.name AS name;

'Inception'}) RETURN d.name }
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name

"Christopher Nolan"

oM & He B0l £ A2 EXISTS { } YLICh TP 2= R740| &[X| 947 tiEILICH J2iX 27| HOSHIAIR. oM 25
MEZ2| EoA0f Fol=h ASLITt.

Cr=oll 2

Z2 —ZO|E 0|2 2== m{EHYYLICH

H

SQLZt Cypher 417| — CTE, &t E|0o|21te| =9I HelL|Ct.
2| B —mo|Z2felo] M3l AZlo 2= YA EOo|=XIL|Ct.

3=
NYE ER2 HYS 0[0] Ok EEE gLt (a)-[] >(b)—[]—>(c) =AMLt £ SYULICE T} A= ORIt ElE EE2
DYs 2= HEYULICE O & A2 OEAH HEEE=7), 67| 20 22 = A7), 71 ¢ B=2= FAIZF 22 AYLTt

7
M ZEX] =774 3 Z20)| gotH, M2 CHELICH 7HH Zo| ZH2 of™ 20| He| ote] RE HAZE HHELICE shortestpath &
dijkstra £ 7}5X|7t 2|20 A2 SHLIE H= 27} OFElLCt.

r
)
[

o
rlo
rlot
ot
m
rlo
oy

=
U= A Z5F Of|A| Cllo|E{ Aol A=, 1 C|O|E{AIC| related_to 7HIOl= weight 7t JUELICL Of2 = M2 ERE
HIJHZ & 22 Je e BRtE2 X|5 2HS0{ SLCh 0] J2iZojl= H|& 102! A > B 2 72t ZI2f H|E 12! Al 712te| 23|2

J2[1 A > B> AE =2tz HE= 57 70| AELICH

CREATE GRAPH routelab;

SET graph_path = routelab;
CREATE VLABEL stop;

CREATE ELABEL leg;

CREATE (:stop {name: 'A'}), (:stop {name: 'B'}), (:stop {name: 'C'}), (:stop {name: 'D'});
MATCH (a:stop {name:'A'}), (b:stop {name:'B'}) CREATE (a)-[:leg {cost: 10}]1->(b)

MATCH (a:stop {name:'A'}), (c:stop {name:'C'}) CREATE (a)-[:leg {cost: 1}]1->(c);

MATCH (c:stop {name:'C'}), (d:stop {name:'D'}) CREATE (c)-[:leg {cost: 1}1->(d);

MATCH (d:stop {name:'D'}), (b:stop {name:'B'}) CREATE (d)-[:leg {cost: 1}]1->(b);

MATCH (b:stop {name:'B'}), (a:stop {name:'A'}) CREATE (b)-[:leg {cost: 1}]->(a);

ofZfe| 2t EES F I2iX I LWQSH ZXOZ graph_path S ANEIL|CE

Z 471 HOXIK| 42 AL

ST
M Eo]= Flel « 7t O ZO|E He|2 phELICh ZAl= & Flof &LICh
B =
—[:related_tox2]—> | 7Hd = 7Y
-[:related_to*1..3]—> Zh ot T, &= 7, e MK
—[:related_tox2..1—> FH o4
-[:related_tox..3]1—> Z[CH M| 7H, £ Bt 74

AgensGraph 2.18 Documentation © 2026 SKAI Worldwide Co., Ltd. 52 /454



| =

—-[:related_tox]—> a7l o| At AFSE QIS
—-[:related_tox0..1]—> s Fs o N =] 2 e B

20| 2 =0 & 20t 20| SEELICE

il

UF5HHE IE

[

mjo

SET graph_path = moviekb;
MATCH (a:movie {title: 'The Matrix'})-[:related_to*2]->(b:movie) RETURN b.title AS reached ORD
ER BY reached;

reached

"Inception"
"Terminator 2: Judgment Day"
"The Matrix Revolutions"

el oo

rir

20|52 SR Fe8z M #2 tE ANtk o SO0kgL T

MATCH (a:movie {title: 'The Matrix'})-[:related_tox1l..2]->(b:movie) RETURN b.title AS reached
ORDER BY reached;

reached

"Inception"

"Terminator 2: Judgment Day"
"The Matrix Reloaded"

"The Matrix Revolutions"
"The Terminator"

"Total Recall"

Steto] 00| AJZF HH XHLl0| ZEe|H, ofuf AlXF FHE2 ZHd @lo] a2 LX[gfL

MATCH (a:movie {title: 'The Matrix'})-[:related_tox@..1]->(b:movie) RETURN b.title AS reached
ORDER BY reached;

reached

"The Matrix"

"The Matrix Reloaded"
"The Terminator"
"Total Recall"

et

o

AEFSHA “2HA0] 0|0 x| = RMK|"E SEELICE:

MATCH (a:movie {title: 'The Matrix'})-[:related_tox]->(b:movie) RETURN count(x) AS reachable;
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reachable

7
S| EX|= eb=rt
20| U= IO M 2ot Bl= 23| BELICL O H2E 22 ZHS & H £ = QU i2LIC routelab Ol=A->B >
A £2H0[ ASLICE AXIM AZ S0t2=, ZHd oS JH77EXIS] 22E S0 FU T

SET graph_path = routelab;
MATCH p = (a:stop {name: 'A'})-[:leg*..8]->(a)
RETURN length(p) AS hops, [x IN nodes(p) | x.name] AS route ORDER BY hops;

hops | route
2 | [IIAII’ IIBII' IIAII]
4 | [IIAII’ IICII' IIDII’ IIBII' IIAII]

2310] OtLI2t Z2 5 JHYLICH 242} OffH ZHIE ChA| MX| o SHQILICHL FHL H=E 4 900, o7|A A 7t % Zof
LHERLHS 200l JALIC

—3Hg

O 22 H|Z0| ofL|2t Fetdoi| 2hot A LTt 2Tt

o= o

EHE = AFLICH &eto] ZokE0|0fof X HEO| 7t

SET graph_path = moviekb;
MATCH p = (a:movie {title: 'The Matrix'})-[:related_tox2]->(b:movie)
RETURN length(p) AS hops,
[x IN nodes(p) | x.titlel AS route,
[r IN relationships(p) | r.weight] AS weights
ORDER BY route;

hops | route | weights
2 | ["The Matrix", "The Matrix Reloaded", "The Matrix Revolutions"] | [1, 1]
2 | ["The Matrix", "The Terminator", "Terminator 2: Judgment Day"] | [3, 1]
2 | ["The Matrix", "Total Recall", "Inception"] | [4, 2]

[x IN list | expression] HEi= 2|AE HIEEUMO|H BZE 7| A Foist= AHRILICE edges(p)
relationships(p) 2F &2 SSILICE

rir

A H
0|8 &= ERE KL= Z2= SA0MCH AT2[AM0| SHHY ZQBHL|CE person 0= title O] 111 movie 0= name O]
7| EQLICE:

MATCH p = shortestpath((a:person {name: 'Keanu Reeves'})-[e:acted_inx..6]-(b:person {name:
'Carrie-Anne Moss'}))

RETURN length(p) AS hops, [x IN nodes(p) | x.namel AS people, [x IN nodes(p) | x.title] AS fil
ms;
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hops | people | films

2 | ["Keanu Reeves", null, "Carrie-Anne Moss"] | [null, "The Matrix", nulll]
ZE XM E BretstH 2 E QAT ME EHEL|C BME M= RESHX|TH T o) ZL0)= nHefLich F2o| 22 7HESHH E=
HEHS  label(x) QL|CH
Aot EE
shortestpath = 7t Z0| 7tM0| StLt Q= THEIS 2ot Z0|7t £| A0l AE SHIE gtetstn, O ZEJ GIOH Ol A
HHelSHR| oELICE O| W2 "HEES 20| 2 HHdH STt #|SH= 2470| OFEL|Ct 25 BHM HA|Jf ChLb= 27t Ha = Qblsr

S0, B F=

MATCH p = shortestpath((a:person {name: 'Keanu Reeves'})-[ex..6]-(b:person {name: 'Arnold
Schwarzenegger'}))

RETURN length(p) AS hops,
[x IN nodes(p) | label(x)] AS labels,
[r IN relationships(p) | label(r)] AS via;

hops | labels | via

4
T

3 I

["person", "movie", "movie", "person"] ["acted_in", "related_to", "acted_in"]

2| FE2(0 A Ml 7K

Tt 2t 20]1S 2 XIFSHX| A L FX| fUASLICE B2IL M2 CHE 2H B[0]2 =
SFE XL, g

i
ro rir

o
Bl0122 XIHIX| k2 ZhMol Chst Atet gl ATt AR EHO0| 0] DHELOA JHat bl 7jz]o|7
, == (= S =} HA =]
o

MATCH p = shortestpath((:person {name: 'Keanu Reeves'})-[ex..6]—-(:person {name: 'Arnold
Schwarzenegger'}))

RETURN length(p);

ERROR: node must be a reference to a specific node

O|SS MX| 842 Mol & B0f| 0|52 S0I1MAIR. H-E HERHE 20| [0 IX[X] 8810 OFf| HRE|= 22 07| SHLHILICE

allshortestpaths & Z2 EAHO|X|2t £|4 20| H2 F StLt7f ot HREE et

—

MATCH p = allshortestpaths((a:movie {title: 'The Matrix'})-[:related_tox..4]->(b:movie
{title: 'Inception'}))

RETURN length(p) AS hops, [x IN nodes(p) | x.title] AS route;

hops | route

.
t

2 | ["The Matrix", "Total Recall", "Inception"]

07| M= Z=7t SHLILICE O] CIO[E{MIO| related_to 7HI0| E2|E 0|27| WhEYLICE £Z0| B2 Z27F o4 72l
J2Hol M= 242t ot M LIZLICE O SE RHM|7F 2t AR of fh= LT

F g 25 7 20|22 B Y| S BA| s T

[:acted_in|directed*..4] &= ERROR: multiple types for

relationship not supported £ HL|C} ZHM 2{|0|E2 X|FSHX| 210 LIS A2 LHYAIR. O X 217|E &SN 2.
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hE UM B=

LlLict A2, XA, 71, QAIEE S JAS £

= t
AFLICEL 2 .7_**._1% MlE A2 S2 220 §oh= AYULICL dijkstra = 715X HolAlS “*OF 1S Afasteto.

SET graph_path = routelab;

MATCH p = (a:stop {name: 'A'})-[:leg*..3]->(b:stop {name: 'B'})

RETURN length(p) AS hops, [x IN nodes(p) | x.namel AS route, [r IN relationships(p) | r.cost]
AS costs

ORDER BY hops;

hops | route | costs
1 | [IIAII’ ||B||] | [10]
3 | ["A", "C”, an’ ngr] | [1' 1, 1]

shortestpath =%t & ZE2E 1ELICE

MATCH p = shortestpath((a:stop {name: 'A'})-[:leg*..5]->(b:stop {name: 'B'}))
RETURN length(p) AS hops, [x IN nodes(p) | x.namel AS route;

hops | route

1 | [IIAII' IIBII]

dijkstra = Ml & Z2E 1ELICH HI0| 100] OFL|2t 30|7| THERILICH

MATCH (a:stop {name: 'A'}), (b:stop {name: 'B'})
MATCH (p, total) = dijkstra((a)-[e:legl->(b), e.cost)
RETURN total AS cost, length(p) AS hops, [x IN nodes(p) | x.namel AS route;

cost | hops | route

I 1
t t

3 I 3 | ["A", ||c||’ "D“, ||B||]

T20IM S217] 212 W0| F 7HX| JASLICH.

w2rzteict, 47|10l « S MM ERROR: variable length relationship is not supported
MM ERROR: only one relationship is allowed Z HEELICE

I Eoll= 714 Zo| ZHdo] ofL|2t ZHM SHLHE ZLICE dijkstra = SEE2 AAZ SIEE of Z0F MH QS 0FF 20kA
= z

7I5X| BAAA2 ZHd HEE 0|§Q 2 R ELILE. e.cost & IHE 0N HIRIGE e £ 712(7|H, BAH0| &Y mintCt ZHIE=2
YL

(p, total) = dijkstra(...) = 5 7IKIZ HRILEIL|Ct A2} 11 ZR29| & JIEX|QLICH Has L HEfRl p =
dijkstra(...) = Z=Z0tFLC

O] OH =2l C|O[E{ A0l M= 7HEX|7t related_to Off ASLICE
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SET graph_path = moviekb;

MATCH (a:movie {title: 'The Matrix'}), (b:movie {title: 'Inception'})

MATCH (p, total) = dijkstra((a)-[e:related_tol->(b), e.weight)

RETURN total AS weight, [x IN nodes(p) | x.titlel AS route, [r IN relationships(p) |
r.weight] AS legs;

weight route legs

| I
| | [4, 2]

6 ["The Matrix", "Total Recall", "Inception"]

Ml i QIXHE SFERIILICE BHM0] =2 ZHIDCE HE3t= 22|A0|H, 22T 0[2] 23 W= tidl ZHIE Fielg + ASLIC.
o

=
Ofz{ol| M= OFRZI = AOHAX| QE&LICE The Matrix0A Inception Z2 2 LiZt= QA AZT7t 715K 421 ZEME XLt |

mjEQLick:

MATCH (a:movie {title: 'The Matrix'}), (b:movie {title: 'Inception'})
MATCH (p, total) = dijkstra((a)-[e:related_to]->(b), e.weight, e.weight < 3)
RETURN total AS weight, [x IN nodes(p) | x.title]l AS route;

weight | route

(0 rows)

F2 9| Yots Lok S 0t

rr

E% Z7210| J2Hof 5t StYRHE Z2|10[0{0F RILIC 2% Ot LIMIT n 2 Hietg|
jkstra Off M JAELICE

3= {2l Hjg

7hH Zo| Zhdo| A Al=lofli= aziete| =0k U, O R EE WEtrhs 30|21 WEtrhs HeIE 01822 2o FL

EXPLAIN (COSTS OFF) MATCH (a:movie {title: 'The Matrix'})-I[r:related_tox1l..3]->(b:movie)
RETURN b.title;

QUERY PLAN

Nested Loop
—> Seq Scan on movie a
Filter: (properties.'title' = '"The Matrix"'::jsonb)
-> Hash Join
Hash Cond: (r."end" = b.id)
—> Subquery Scan on r
-> Graph VLE on related_to [1..3]
—> Result
—> Hash
-> Seq Scan on movie b

2{0{0F &t A2 Graph VLE on related_to [1..3] RL|CL 20|52 42F5tH 0|Z40| Graph VLE on ag_edge 7} =M, Of

=
S0t 22fmol 2= 7k 2f|o|28 g&LICH

EXPLAIN (COSTS OFF) MATCH (a:movie {title: 'The Matrix'})-[r*l..2]->(b:movie) RETURN b.title;

QUERY PLAN

AgensGraph 2.18 Documentation © 2026 SKAI Worldwide Co., Ltd.

57 /454



Nested Loop
—> Seq Scan on movie a
Filter: (properties.'title' = '""The Matrix"'::jsonb)
—> Hash Join
Hash Cond: (r."end" = b.id)
-> Subquery Scan on r
-> Graph VLE on ag_edge [1..2]
—> Result
—> Hash
—> Seq Scan on movie b

shortestpath & Hash2Side *E oF % 2|2 Shortestpath VLE [min..max] Z LIEFELICE O & =EJ} Sk BHHO
= EFM AAQILICE dijkstra = Dijkstra TEZ LIEFELICH M| 2R 25 S0ICH 8= 22 7k glo]29)|

(start, "end") E= ("end", start) QIEAE XotEHE= ZIQILICt O ZE 22|9| H|2 EfM HA|7} Th= 7HM 9|
JH=RILICE X2 E0l= 20| Ul 7HK| /i, 237t 2 &MiiE HoH o[F &L CH

1. 8% B2 DHSHIAIR. MEITIL 51 QISIAT} 22l A0 THBILIC 20 s W SHLI0M St 23] LA
suots A8l Ch2 H2iYLiCt,

2. 2 B0l S O|S0R HEMUAIQ. EOIC} 012 S1LIS B 2T} MBS HE 2ol KtojeiLic,

3. Z0[0fl A8 SYAIL. A1 7|7} 2 4 s oFARLICY,

4. 76 HOIZOI ANALYZE B S2ILAIQ. 23] B MRS X4 20| T, EAHX| 242 2K 20Z0= 250l & X4}
YBLICL A2l RS AT,

e

DROP GRAPH routelab CASCADE;

Chaoll 2 =

A2l T — 2 A=l ¢17|, J2|1 Al2le| S v = BFSYLICE

J2HZ 47| — O HO|X[7} 7|2 = A= 1 WEHSILICH
HE AN — RAT LXIE =3[9 S-TCE M= YHYLILE

olcA o} R}
£M olEA = 20|22 jsonb ZEQ! properties O|A 7| SILIE 2= EPIA0| ZZl PostgreSQL btree®!L|Ct. O] of 20|
A QIH AT EZ0| E|=X(0l CHal Ao 2E S AFRLICE Seiu7t 622 ZHS T EHAM 2hE £ QIS [ Hs| ==0|
EILICt 2= 4 gloM ME| =30| EX| 45LICE

O| HO|X|= Ot Z2710| O XHAS Z==X| MY O Z 2QIBtL|CE B0 CHAXO|X| @t & JkX| = SE50|2 2, of2ie] ES0| 0]
Ho|X|e] EULICE QUHATE CIATOAM OEA MBA=X= DIt EA MEE=717F 2 FLICH MA| 22 CREATE
PROPERTY INDEX 2} CREATE CONSTRAINT Of Q&L|Ct.

Jl)f

= g

T

SF
=14
o=

Oflx| cllolEfMloll= Skt 18 HE0|0IM, Z2HL7L EI0|ES ' ei= AEL AHAS MSs|of= T HELICHL AU H 2
20|22 21, HO|X| Z0M X|ZL T

CREATE TABLE seed_film AS
SELECT 'Film ' || lpad(g::text, 6, '@') AS title,
1900 + (g % 130) AS year,
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(ARRAY ['Action','Sci-Fi', 'Drama', 'Comedy'])[1 + (g % 4)] AS genre
FROM generate_series(1, 50000) g;

CREATE GRAPH idxlab;

SET graph_path = idxlab;

CREATE VLABEL film;

LOAD FROM seed_film AS r CREATE (:film {title: r.title, year: r.year, genre: r.genre});
CREATE PROPERTY INDEX ON film (title);

CREATE PROPERTY INDEX ON film (year);

ANALYZE idxlab.film;

ANALYZE &= QIHIADIE ZQ3tL|Ct EeiL7t EAE Z1

In
\:
¢9
A
62
ro
ro
iy
[>
rr
M
&L
i
N
|&
N
i
X
b}
Ot
rr
ro
1=
[>
o
r
_lTl_

=
ofafie] EE A A2l2 50,000&0i|M SaL7t 2R glo] A4z NE AILICE =X|E 2SS0 FAVE & A2 SlSLIC

QRIAT} 2|t 4 QU= =

ZS HIWILLHE BE AS HFE 7|EYLLk

EXPLAIN (COSTS OFF) MATCH (f:film) WHERE f.title = 'Film 000042' RETURN f.year;

QUERY PLAN

Index Scan using film_title_idx on film f
Index Cond: (properties.'title' = '"Film 000042"'::jsonb)

Hotetof & HHo{= Index Cond LT 1 Z=Z40[ QIHA EHMO| RCH= STLICE CHAl Filter 2 LIEH =2 A7HO| 0]O)
7tM = Aol Chel| HHE! ZAJLICE 2240] HE= QIR AT} ISk H LL|Ct.

THES Oto] £ e 22 2 HlmE AU T 22 MY Az WLk

EXPLAIN (COSTS OFF) MATCH (f:film {title: 'Film 000042'}) RETURN f.year;

QUERY PLAN

Index Scan using film_title_idx on film f
Index Cond: (properties.'title' = '""Film 000042"'::jsonb)

113

2| =S EILICE btreeZt &=ME 27| W2QL|CE:

EXPLAIN (COSTS OFF) MATCH (f:film) WHERE f.year >= 2025 AND f.year < 2030 RETURN f.title;

QUERY PLAN

Bitmap Heap Scan on film f
Recheck Cond: ((properties.'year' >= '2025'::jsonb) AND (properties.'year' < '2030'::jsonb)

—> Bitmap Index Scan on film_year_idx

Index Cond: ((properties.'year' >= '2025'::jsonb) AND (properties.'year' < '2030'::js
onb))
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H|W= jsonb XHAQ] &= M2 O|R0{X| 1, O &M= RXAHE +XI2 YEOIEZ >= 2025 = Xot= = SEYLICE J2{LE jsonbs

WECHEIYS WA FHYLICEL Z2AE "2025" S H2 {42 F AL ALO|of| UX| e4&LICH.

2EfEZ & IN FSE2HIE 0| ELck

==

EXPLAIN (COSTS OFF) MATCH (f:film) WHERE f.title IN ['Film 000042', 'Film 000043'] RETURN
f.year;

QUERY PLAN

Index Scan using film_title_idx on film f

Index Cond: (properties.'title' = ANY ('{"\"Film 000042\"","\"Film 000043\""}'::jsonbl[]))

EXPLAIN (COSTS OFF) MATCH (f:film) WHERE f.year <> 2020 RETURN f.title;

QUERY PLAN

Seq Scan on film f
Filter: (properties.'year' <> '2020'::jsonb)

AtEtE0l 22

rir

e 2XE ZHRULICE STARTS WITH = ®E #HlojoF & ZAMEH 20|7| th2L|Ck:

EXPLAIN (COSTS OFF) MATCH (f:film) WHERE f.title STARTS WITH 'Film @0004' RETURN f.year;

QUERY PLAN

Seq Scan on film f
Filter: string_starts_with(properties.'title', '"Film 00004"'::jsonb)

K| 4&LICE STARTS WITH = 84 ©Z9! string_starts_with 2 ZIMAE|TD properties. 'title' Of Z2l
btreedll= 1 &4~0f| CHE HAX} S2iA FZ0| QIELICEH JaiA QlHlA AZ T S El Z40| OfL|2} ofof| gl&LICE.
enable_seqscan 2 4k QIEIA AZTLHT|X| QEELICE A2 2 At APTHOE 1 Disabled: true 2 HAIELICH

CONTAINS , ENDS WITH , =~ &k S5Z0| SESHH, 2t2t xt7| gte2 ZIAEL|Ch

EXPLAIN (COSTS OFF) MATCH (f:film) WHERE f.title CONTAINS '00042' RETURN f.year;

QUERY PLAN

Seq Scan on film f
Filter: string_contains(properties.'title', '"00042"'::jsonb)

EXPLAIN (COSTS OFF) MATCH (f:film) WHERE f.title =~ '~Film 00004' RETURN f.year;

QUERY PLAN
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Seq Scan on film f
Filter: string_regex(properties.'title', '"~Film 00004"'::jsonb)

IS NULL Zf IS NOT NULL T SAE[X| %42 £M0f|M= AHOZ E[SOtZL|CE

EXPLAIN (COSTS OFF) MATCH (f:film) WHERE f.director IS NULL RETURN f.title;

QUERY PLAN

Seq Scan on film f
Filter: (properties.'director' IS NULL)

J0|fe= 2ot & THetL|Ch &4 Fol IS NULL O] CtEH| S&St= MHEE & e 7| tiZRILICE properties Off
director 7|7} O}0]| 2= oAM= properties. 'director' ZFnullLICl T 70 Z2l EAl QIHlA = T3 SHOICH null2
XESIEE, QIEAE 7o E7X| 2{0{0F L|Ct.

SAE ZEH0|M= 22 dAHAF ZZof et 44X 1S NULL 0|2, btreeZt 1210]| ZHtZ EfefL|Ct

title Ol film_title_idx , year O film_year_idx £ Z1 ANALYZE £ =¢%! 4E{0iM 50,000¥ 2= EHMSLICH

=7 IEA AL
f.title = 'x' 0 — Index Cond

IHEd OtO]  (f:film {title: 'x'}) o — Index Cond

f.year >= 2025 AND f.year < 2030 0l — Bitmap Index Scan

f.title IN ['x', 'y'] O]l — = ANY 7t 22 Index Cond
f.year <> 2020 OlL|® — Seq Scan

f.title STARTS WITH 'x' OlL|® — string_starts_with ZE]
f.title CONTAINS 'x' OfL|2 — string_contains ZE
f.title ENDS WITH 'x' OfL|2 — string_ends_with ZE
f.title =~ '~x' OlL|® — string_regex ZH
f.director IS NULL OlL|® — Seq Scan

f.title IS NOT NULL OlL|® — Seq Scan

ORDER BY f.title LIMIT n Ol — Index Scan , ®E Qi3

AgensGraph 2.18 Documentation © 2026 SKAI Worldwide Co., Ltd. 61/454



_T'_ I'“MSZ

g
Qe A= 22 £40f ciet ORDER BY £ K23l FLICH J2hM “&d 7|1E &9 N7H” 2[oll= FZ0| T ERIX| ehELICH

EXPLAIN (COSTS OFF) MATCH (f:film) RETURN f.title AS t ORDER BY t LIMIT 5;

QUERY PLAN

Limit
—> Index Scan using film_title_idx on film f

0]Z40| E|= 0|RE ME 7|7} jsonbZ J2{%l Z&0| OfL|at 1 2 XHH|2 HHE|7| tf2QL|CH QIS AT} Bt QIX| 2 FHjAloz
MM o Hs| A 20| LOoJELICh
=3t QIElAQL £E QIEIA

2
Oi
JE

QH A= 0f2] 7|8 ReH, 71E 1% HF 742 PostgreSQL2| Ziat Z&L(CH

CREATE PROPERTY INDEX ON film (genre, year);

EXPLAIN (COSTS OFF) MATCH (f:film) WHERE f.genre = 'Comedy' AND f.year >= 2025 RETURN f.title;

QUERY PLAN
Bitmap Heap Scan on film f
Recheck Cond: ((properties.'genre' = '"Comedy"'::jsonb) AND (properties.'year' >= '2025'::j
sonb))
-> Bitmap Index Scan on film_genre_year_idx
Index Cond: ((properties.'genre' = '"Comedy"'::jsonb) AND (properties.'year' >= '2025
"::jsonb))

year BHOR S{= 2l OIS & + 9L year O 22 B 7| QIHAR SORYLIC J2{D2 SQLOIA 315 28 HIRE Yo
T 2HZ 715 HHBIAL.
—

A0 2¢! WHERE ZO| 2RSS BE AR PHELICE 2 2|0[22] 21 X5 A0

rr

LR AHAE 7= SHO| O|HULICE:

CREATE PROPERTY INDEX film_comedy_year_idx ON film (year) WHERE genre = 'Comedy';

EXPLAIN (COSTS OFF) MATCH (f:film) WHERE f.genre = 'Comedy' AND f.year >= 2025 RETURN f.title;

QUERY PLAN

Bitmap Heap Scan on film f
Recheck Cond: ((properties.'year' >= '2025'::jsonb) AND (properties.'genre' = '"Comedy"'::j
sonb))
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-> Bitmap Index Scan on film_comedy_year_idx
Index Cond: (properties.'year' >= '2025'::jsonb)

QIEA= year Of ZEl TA| QIEAS| 420| 1 37|QILICE 524,288 HIO|E [ 2,056,192 HIO|EQILICE. Z2lj{= CHE & CHRHECT

o|NE SXELIT

genre ZAZ} QUEA ZAOA WESLICE O QA0 2= =0 0|0| ZO|C|0[7| Wi20[H, 1 HAF= xRl 2 HELIC,. Of

CREATE PROPERTY INDEX = USING btree | hash | gin | brin | gist | spgist , CONCURRENTLY , IF NOT
EXISTS , INCLUDE , 12|11 E|O|SAHO|]AL BHAL|CH B PostgreSQLOIA S 24 SEQIL|CH,

ol

CREATE PROPERTY INDEX (...) ¢fe| ZE fHO|ER &4 70|, properties 2h= FHO{= JFHELICE CREATE
PROPERTY INDEX ON film USING gin (properties) = properties 2h= 0|2 £40f QIHIAE 7= 20|10, O&
£ME IR F3te QIELICE properties XHA[Of QIHIA S Ze{H TS SQLS MMA|Q —

CREATE INDEX film_bag_idx ON idxlab.film USING gin (properties) — 12|10 1 QAL properties @
'{"genre": "Comedy"}' Z2 SQL Z71Tt£& == UCH= Hofl RLYSHMA|L. Cypher| &4 %7|E

properties.'genre' 2 ZMAZ|T properties 0l Z2! GIN QIHlA= 730} 9hX| Qb&LICt

£YE SZSHH S| Bt A= ZHO| W70, O F2= 2E Z20| properties 7t OtL2t O ZEHS Y= HIAELICH <f
02|30 oA St=XlE £88 ZERR SASPIIZLLHELILE 67| QT A2 O710] 9| | HE T2 BR2r LI BO2r
HHeCH=s YL

ALTER VLABEL film ADD COLUMN year int GENERATED;
ALTER VLABEL film ADD COLUMN title text GENERATED;

0[] 21 2= Qe Ao

L AT

0|>
I
°

B A8 SH=X|HE SLICE properties. 'year' Of Z2l QA= of ZiatE 9HX| QEA| ElL|CE
O oA ofH 2| O EHAOZ AHNJUE|X| 47| hEQIL|CH

EXPLAIN (COSTS OFF) MATCH (f:film) WHERE f.year >= 2025 AND f.year < 2030 RETURN f.title;

QUERY PLAN

Seq Scan on film f
Filter: ((year >= 2025) AND (year < 2030))

QIEIA= TS| 77| 11, MT|OICH XS] RX|=[H, O|N| OFRAE g MX| gAELICE J2EE $22 g4t & THAL|CE

S5, JCks ZEof QIEAS ChA| BHEL|CE

L4 QIEAZ CHA| BtEE= W Z]0f| CHoi M= & ElLICH 12240] 8t Z<20|1 of2fe] ZLULICH 1 7(0f Chet HoiAl2 CHE

Y7 HRefL|Ch. CREATE PROPERTY INDEX &= M 7|= $4E HE Q= AMASHK| T, 1 7|0)| Chet 3 A2 jsonb
properties = ZUIUSH=C| 342 A 2|7t Y= CHAMO| OFELICH O7H QI A= AO|| CHEF SQLE MMAIR. \dGi 7t IARE

o3| Ligsl ELCH:

CREATE INDEX film_lower_idx ON idxlab.film (lower(title));

HHHA

I

MoldlAL properties O Z2ICt HS A 0BHAAIL.

DROP PROPERTY INDEX film_year_idx;
DROP PROPERTY INDEX film_title_idx;
DROP PROPERTY INDEX film_genre_year_idx;
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DROP PROPERTY INDEX film_comedy_year_idx;
CREATE PROPERTY INDEX ON film (year);
CREATE PROPERTY INDEX ON film (title);

2|0]=2 O[H| O] ZAALICH Af QI A= HAA QUHAT}OL|2} Lt HY QI AQL|CH

\d idxlab.film

Table "idxlab.film"

Column |  Type | Collation | Nullable | Defa

ult

id | graphid | | not null | graphid(graph_labid('idxlab.film'::cstring), ne
xtval('idxlab.film_id_seq'::regclass))

properties | jsonb | | not null | jsonb_build_object()

year | integer | | | generated always as (ag_property_text(propertie
s, 'year'::text, 'n'::"char")::integer) stored

title | text | | | generated always as (ag_property_text(propertie
s, 'title'::text, 's'::"char")) stored

Indexes:

"film_pkey" PRIMARY KEY, btree (id)

"film_bag_idx" gin (properties)

"film_title_idx" btree (title)

"film_year_idx" btree (year)
Inherits: idxlab.ag_vertex

2+
=

oo

Hlwet He| H| 27} O|H| jsonbZt OtL|2} H|O|E|E ghS H| W BtL|Cf:

EXPLAIN (COSTS OFF) MATCH (f:film) WHERE f.title = 'Film 0@0042' RETURN f.year;

QUERY PLAN

Index Scan using film_title_idx on film f
Index Cond: (title = 'Film 000042'::text)

IS NULL O] QIElA=Z X2| 7hssHELICE Tolls 2K pASLICH

EXPLAIN (COSTS OFF) MATCH (f:film) WHERE f.title IS NULL RETURN f.year;

QUERY PLAN

Index Scan using film_title_idx on film f
Index Cond: (title IS NULL)

ORDER BY = QIEIA AZHO|A QARA MG AZHO 2 LIOFELICE #2|7F |SH= 20| QIEA otof Q17| TiE LT

EXPLAIN (COSTS OFF) MATCH (f:film) RETURN f.title AS t ORDER BY t LIMIT 5;

QUERY PLAN
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Limit

—> Index Only Scan using film_title_idx on film f

LHHELITE. IN 2 O Ol QIEIAS MX| oh5L

EXPLAIN (COSTS OFF) MATCH (f:film) WHERE f.title IN ['Film 000042',

f.year;

QUERY PLAN

ICt jsonb 2|AEL} H| WSt 11 HZ0| CHA| jsonbE ZM0|7|

'Film 000043'] RETURN

Seq Scan on film f
Filter: (cypher_to_jsonb(title)

STARTS WITH = 22 WAIOZ ZI0|EE, $Z0| 0|AS T3l FX|=

(Ea=]

OI-A|_||:|.

= ANY ('{"\"Film 000042\"","\"Film 000043\""}':

EXPLAIN (COSTS OFF) MATCH (f:film) WHERE f.title STARTS WITH 'Film ©0004' RETURN f.year;

QUERY PLAN

Seq Scan on film f

Filter: string_starts_with(cypher_to_jsonb(title), '"Film 00004"'::jsonb)
J2iLt 3 Z2E2 X text ZEO|ZZ SQLOIME AH| text HMXZE 3 ZHS X9 4= 1, JHH XMt 5+ He
ElL|Ck
=

EXPLAIN (COSTS OFF) SELECT count(s*) FROM idxlab.film WHERE title LIKE 'Film 00004%';

QUERY PLAN
Aggregate
—> Index Only Scan using film_title_idx on film
Index Cond: ((title >= 'Film 00004'::text) AND (title < 'Film 00005'::text))
Filter: (title ~~ 'Film 00004%'::text)
RiZ iz 7|0 i3t FE Z4e] B0l Ho| 0| ZHILICH £4S 52811 HE XUS SQLE &, Cypher 20| LR3ie
OAS ZMAAL. SQLIF Cypher 41718 &8HMAIL
LU
= 54 H(jsonb) S Z(EI )
f.title = 'x' ofl of|
f.year >= a AND f.year < b off o
f.title IN ['x', 'y'] o OtL|R — jsonbZ Z MY
f.year <> 2020 otL| & ofL|R
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ve.
o]

f.title STARTS WITH 'x' ot o

f.title CONTAINS 'x' ot ofL|R

f.title =~ '~x' ot ot

f.title IS NULL ot ofl

ORDER BY f.title LIMIT n Of — QA AZH O — QIEA ME AM
SQL title LIKE 'x%' sie els 0 — HF He

|0|= A IZ0l| ZXA

QlHlA = SHLEO| H|0| 0] £EFLICEH 22 20| S0l CHst IHE 2 22t T of2o] BE 20|22 AZistn, O ZH2hojl=
Leph|ct eole AES st gHE0] SLCk:

CREATE TABLE seed_work AS SELECT g FROM generate_series(1l, 10000) g;

CREATE VLABEL work;

CREATE VLABEL short INHERITS (work);

CREATE VLABEL feature INHERITS (work);

LOAD FROM seed_work AS r CREATE (:short {code: 'S' || lpad((r.g)::text, 6,
LOAD FROM seed_work AS r CREATE (:feature {code: 'F' || lpad((r.g)::text, 6,
CREATE PROPERTY INDEX ON work (code);

0')});

ANALYZE idxlab.work; ANALYZE idxlab.short; ANALYZE idxlab.feature;

EXPLAIN (COSTS OFF) MATCH (w:work) WHERE w.code = 'F000042' RETURN w;

QUERY PLAN
Result
—> Append

—> Seq Scan on work w_1

Filter: (properties.'code' = '''FQ00042"'::jsonb)
-> Seq Scan on short w_2

Filter: (properties.'code' = ''"FQ00042"'::jsonb)
—> Seq Scan on feature w_3

Filter: (properties.'code' = '"FQ00042"'::jsonb)

KrAOHCE QA S AH  Append 2| 2E 7K 7} QIEIAS AELI|CH

CREATE PROPERTY INDEX ON short (code);
CREATE PROPERTY INDEX ON feature (code);

© 2026 SKAI Worldwide Co., Ltd.
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QUERY PLAN

Result
-> Append

—> Seq Scan on work w_1
Filter: (properties.'code' = '"F000042"'::jsonb)

—> Index Scan using short_code_idx on short w_2
Index Cond: (properties.'code' = '"F@00042"'::jsonb)

—> Index Scan using feature_code_idx on feature w_3
Index Cond: (properties.'code' = '"FQ00042"'::jsonb)

work XHME =Xt AZHE SX|BILICE Xt7| o] g1, Bl HIO|SS = 20| QHAS o= ZELCH M| IEILICE J240| 82
oo H

A2 ellol2g A SiLtel H8S Yol

motRIL|CE 2|10 0|Z40] =0 AEoF & 2 ok0|7| = °H—IEr HES HMst=E 40t}
BL|CE
H|<F

HEWTE S 7ER] U1, 202 LR M O 2= PostgreSQL2| H|eF & ZF0i| CHSELIC

ASSERT <key> IS UNIQUE = 1 7|° EHA0|| HiX| M|efS BHELICH

CREATE VLABEL account;
CREATE CONSTRAINT account_email_uq ON account ASSERT email IS UNIQUE;

CREATE (:account {email: 'a@example.com', age: 30});
CREATE (:account {email: 'a@example.com', age: 31});

ERROR: conflicting key value violates exclusion constraint "account_email_uq"
DETAIL: Key ((properties.'email'))=("a@example.com") conflicts with existing key
((properties.'email'))=("a@example.com").

ASSERT <predicate> = ZAt M2 HEL|CH

CREATE CONSTRAINT account_age_ck ON account ASSERT age > 0;
CREATE (:account {email: 'b@example.com', age: -1});

ERROR: new row for relation "account" violates check constraint "account_age_ck"
DETAIL: Failing row contains (7.3, {"age": -1, "email": "b@example.com"}).

SRS Mdez 20|10, ey Mek2 O BHA0)| 22 A1 btree?t FIE |22 1 7|5 = QA AHE ALk

rlo

SELECT conname, pg_get_constraintdef(oid) FROM pg_constraint
WHERE conrelid = 'idxlab.account'::regclass AND contype IN ('c', 'x') ORDER BY conname;

conname pg_get_constraintdef

account_age_ck | CHECK ((properties.'age' > cypher_to_jsonb(0)))
account_email_uq | EXCLUDE USING btree ((properties.'email') WITH =)

T A% 2% O £40] gl= EHl tithM = OFR A ZoHX| gfELICE 8= 71 null2 §43]1, null2 CHE nullzt ZX| 8o, & 4
2= 2tofl chet HAr Mef2 Satet|ct
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CREATE (:account {email: 'c@example.com'});

CREATE (:account {age: 44});

CREATE (:account {age: 45});

MATCH (a:account) RETURN a.email AS email, a.age AS age ORDER BY email NULLS LAST, age;

email | age
"a@example.com" | 30
"c@example.com" |
| 44
| 45
ojm|o| otofl e= A =0| oOtF 2| 10| SEELICE. O 7|7t 1 R3H{OF Sh= CCHEH=A| QLO{OF BHTHH, nullo] OHE S 2telst=

o
M|k ot O] EIISHIAIQ. properties 7t IZ2 CHAl 8l F=X| QE&L|C

CREATE UNIQUE PROPERTY INDEX 7t DRME HJ|sh= & CHE 2HH0|H, HiA| X|2F0| OtL|2t 17 QYA E atEL|CH

CREATE VLABEL member;

CREATE UNIQUE PROPERTY INDEX ON member (card);
CREATE (:member {card: '0001'});

CREATE (:member {card: '0001'});

ERROR: duplicate key value violates unique constraint "member_card_idx"
DETAIL: Key ((properties.'card'))=("0001") already exists.

2 1R £330l 0|1F S BSHUAIR. pg_constraint 2F BN N H3t 0|E02 B A2 #X|0|2tH 0|5 E2 M2
EHSHMAIR. = Cf XHA] 20| S0f| #&5E|X| SS&LICEH £20i| 22 M2 22 XpAo| HTk K| oFSfL|CY.
AR 2 =AM

“off O|A| =2I7t" ot= EE tHREE0| Eots &MYLICH

1. 2HHE 2f0|=0] ANALYZE £ S2|MAIR. 78 2|0|S = ZetPiL|Ch 2MSIX| gf2 2 20|22 Tl QA A KL} H|¥L|CH

2 TASHEX] EXPLAIN O SHOISHUAIL,
o

3 d
4. 2210 LIMOF £8 SH2 AESHUAR. SH2 EA0| OfL[2F 7] XtA|7t B S o] BiLCt

o=

e

DROP GRAPH idxlab CASCADE;

DROP TABLE seed_film;
DROP TABLE seed_work;

Ch3ofl 2

b

L

4

I

ZHCE SHSII| — 2| 0[0F7|9f LIHX| ZetiL|Ct.
L

=2
=
2| 7Y — 2 A=le| 2, S|, 22|11 OUSS Hi = 2YYLCh
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HE AM — B2 XS0 HE Ao o, QA Z X2 2= FHeLT

20| 20f| A7|0p7} Qlis A £40] QAL SN = jsonb A H0fl 7| WhELICE 2 72 = 7kK|E X|ELICh

m.year £ He A2 A2t Fe ZE Hof| CHoll JSSON 22X ol year 71E &= LALICH J2|30 0 477} Lise
jsonb 2{0|2=, 1710f| ZEl QIHlA = jsonbOf| A2l QIHARILICH Z2  integer Lt vector Of Z2 QIHAT}OFEL|C
SZ2 12 7| StLtof| chslf O & b
MA| integer ZHEH2Fn O

LM YT BISLICE

=

o

HAT

28 HYULICt. ALTER VLABEL film ADD COLUMN year int GENERATED = vyear =40
E2 properties FO|l XMEEH MHI} SX[BLICH £ Cypher AM2{7t f.year E3

F2l= HHR| S4ELICH £80)| 2het A OFRZAE HHX| §45LICH T3] £40]1, 20|S2 THE 2= 7|0f| Cio oT5| A7|0t7t

gloH, 542 == + AsLch

; oFT

O H[O|X|= 11 weto] AX| & 2FetX|, J2|1 AAHe= BAS YA ==X|S CLHELICE. DDL #22 ALTER VLABEL ot

CREATE VLABEL O Ql&L|Ct.

o>

AS Mg x| EolE

S22 20|29 ZYE HHH = YO0|E2, I 70| SRSt= 27} OFL[2F A0 A ZHSHYAIL. 2|0]= HIO|Z0] CHSE LOAD

FROM 2 1 properties £ 12 |A FLICk

CREATE GRAPH promolab;

SET graph_path = promolab;

CREATE VLABEL film;

LOAD FROM moviekb.movie AS r CREATE (:film = r.properties);

O|ZH| 51 22 OHSCHZ HHY = =li= 220 o) HloE{Alio] Het 18HO0| MZLICE O] HO|X| TA|7F A7 | M A&l
l&

27 Moll= year O CHSH ZE{7} properties Q2 SO{ZIL|CL. EXPLAIN (VERBOSE) 7t &4 917|2
properties.'key' Z H0| FL|CE

EXPLAIN (VERBOSE, COSTS OFF) MATCH (f:film) WHERE f.year > 2010 RETURN f.title;

QUERY PLAN

Seq Scan on promolab.film f
Output: f.properties.'title'
Filter: (f.properties.'year' > '2010'::jsonb)

%8 sk

ALTER VLABEL film ADD COLUMN year int GENERATED;

\d promolab.film
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Table "promolab.film"

Column | Type | Collation | Nullable | Defa

ult

id | graphid | | not null | graphid(graph_labid('promolab.film'::cstring),
nextval('promolab.film_id_seq'::regclass))

properties | jsonb | | not null | jsonb_build_object()

year | integer | [ | generated always as (ag_property_text(propertie
s, 'year'::text, 'n'::"char")::integer) stored
Indexes:

"film_pkey" PRIMARY KEY, btree (id)
Inherits: promolab.ag_vertex

O| 222 GENERATED ALWAYS AS ... STORED RLIC}. properties OA 7| SILEE HLHE ESHAIS 717 WHS PostgreSQL
MM HHRULICE, ag_property_text(properties, 'year', 'n') 23f0| 3 ZAHO| HS = J=SFL Tt O J|Q HIAES
BHStSILICE 'n' 2 =Xl 's' = &2XA1E, 'b' = 22(HL|CE

LIHX|= integer 22| & Het0| BfL|Ct. ORI Of ZFOf| MX| AELITH M7 A 4ap L0kt A ArEtL| T,

Z2 H2|7t olX| EH S ez HEYLICE

EXPLAIN (VERBOSE, COSTS OFF) MATCH (f:film) WHERE f.year > 2010 RETURN f.title;

QUERY PLAN

Seq Scan on promolab.film f
Output: f.properties.'title'
Filter: (f.year > 2010)

year B SAMODZ f . title 2 FS| properties A7|RL|CH B2 JCHZQILICE:

MATCH (f:film) WHERE f.year > 2010 RETURN f.title AS title, f.year AS year ORDER BY year;

title | year
"The Avengers" | 2012
"Elysium" | 2013
"Interstellar" | 2014
"Blade Runner 2049" | 2017
"The Matrix Resurrections" | 2021

7|12 @2 ALTER o 2RZ MAXEZ, ZH2 WI|= =2t o|0| 2EHPLIC J2| 1 gt2 FF0f| ASLICE properties = {3
J%E B ASH L

SELECT properties—>>'title' AS title, year, properties—>>'year' AS in_the_bag
FROM promolab.film ORDER BY year LIMIT 3;

title | year | in_the_bag
Blade Runner | 1982 | 1982
The Terminator | 1984 | 1984
Total Recall | 1990 | 1990
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0| Z22 9|3t AULICL &8 OHZ 40|22, properties £ 2= S2I0|MEE 5 EH S FLICL HX=H|0[EE
properties Of ot 11 A2 ChA| MMBLICH HES XIQ/E = 20| QIELICH e XM& ZZHALICE O 38 & M X2E

ALICt.

£M 7|0|M ZHEOZ9| IHS2 ag_label_property Ol 7|2 ElL|CE:

SELECT 1.labname, p.propname, a.attname, format_type(a.atttypid, a.atttypmod) AS type
FROM pg_catalog.ag_label 1

JOIN pg_catalog.ag_label_property p ON p.laboid = l.o0id

JOIN pg_attribute a ON a.attrelid = 1l.relid AND a.attnum = p.attnum
WHERE 1l.relid = 'promolab.film'::regclass;

labname | propname | attname | type

film | year | year | integer
0| ol 2{7|1E HAH = i M=[A| SHSLICE 0|Zi0] o™ HH2 EXSIX|TE CypherZt 20S YX| ZELICE 7] HEl= IR AT
SEOIX| gh=CE HshAl2.
S24E 44 97| Ho| Ellg ZH=rt

[= by
Cypher2| RETURN 2 &M 217|5 jsonbZ E2{F2Z RETURN f.title 2 "The Matrix" = UI2ES} SHH SATLICE
28 7|5 2= 20| 1 ofQYLICH TR0 MU EIQIOR SOFZLICE Of2HollM year & SHFD title 2 OFELICL

= gl

SELECT pg_typeof(t) AS title_type, pg_typeof(y) AS year_type
FROM (MATCH (f:film) RETURN f.title AS t, f.year AS y LIMIT 1) q;

title_type | year_type

jsonb | integer
2ot =M= o= Z0|E ZX|2t, 22t0|AET} Bh= EFRI2 2| YELICE Cyphere| 2E ZE0| JSONCE 2 Zi0|2t 7|chst=
CE2lo|tH= 07|M  integer £ 2| ElLICE
HE 0|2 ChaoIL|Ct, WHst gIo 2 7= 71& W Z0|7| thEUL|Ct J2{Lt Z1te| BF0| HHP= 20|22, IS Hot M=
Zof SH=X| stolet oFghL(CY,
SZHE ZAEof A=A HT|
SZ%l 7|0 CH$t CREATE PROPERTY INDEX = properties Ol CHSF B84l QIEIA T} OfL|2f T Z20f| CHst WS btreeS
BHSLICH Sl = CHE 23 QlElAef £Z0| OIS &LICH T QUEAT O TAZ M2 £ QJEX|, 32|10 54 F{of| LK = =
Z70| RAH2IX|= Qe ALl H|Qk0| Z™sH =USLICH BA Mo™ o|HGL|C

ZS H|1w, He|, ORDER BY 7t 2|=|1, ORDER BY & QEHA Mg AFHOZ LIOFEIL|CE
IS NULL O] QIHIAZ XE| JHSSHEILICE. properties OlAs J=X| QQt&LICE

IN 2t STARTS WITH &= QIEAE MX| QA ELICE jsonb I &Kt Tt 0| CHA| jsonbE 20| 7| i L|Ct.
7| M & StLp7L et D, EX[7] 2&LIC 718 £H6t= &2t properties 0f A2l QIHIA = ZELICE O 0|4 IR AU E
a oz

2|
properties.'year' 2 ZHLIUL|X| OOZ SiAof 2l QIEA = O 2|2t LK|SHA| G20t AO|X| gFE LT,

Al EES S|
M7|0tCt AlL FXAIELCEH SH2 oY F HAYLICE S35, O0kE ZEof HAE ChA| 2HSLICH

glo|=3t el 54 27 MASHY|

20lES TS = ZHS 2|02 Hel etofl HLTk:
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CREATE VLABEL doc (words int GENERATED, tag text GENERATED (category));

words int GENERATED &= words &£4E #20|82 ZEQ= SAYLICL H=E & @EHE Et% 5"IE SAYLIC
tag text GENERATED (category) = "ZE tag E &4 category OA k{2
5= QLE MHSIK| oS mf MHA[R.

s =

Ho
rr
>R
|IO
;9
EL
i
N
N
ny
I
=
Il
0
Hu
|

2= 2 0|F0| oLzt 7|E 7| =elLICh:

SELECT 1.labname, p.propname, a.attname, format_type(a.atttypid, a.atttypmod) AS type
FROM pg_catalog.ag_label 1

JOIN pg_catalog.ag_label_property p ON p.laboid = l.o0id

JOIN pg_attribute a ON a.attrelid = 1l.relid AND a.attnum = p.attnum
WHERE 1l.relid = 'promolab.doc'::regclass ORDER BY p.propname;

labname | propname | attname | type

doc | category
doc | words

tag | text
words | integer

Tl O H-EOZ SiME|= Cypher 27| 7|2 d.category RLICt d.tag = OFFE MESHH gle £MQlL|Ch

L —1 HA

CREATE (:doc {title: 'a note', words: 12, category: 'news'});
MATCH (d:doc) RETURN d.words AS words, d.category AS category, d.tag AS tag;

words | category | tag

12 | news [

ALTER ELABEL 2 7HM £48 Z2 WAIOZ SZABIL|CL #2|0| M= J7HESX|2HH off = TrefL|Ct.

ZEO| B2 HEM 2 = ASLICE SH0| O|M| £[Xs} 00| £[= 7t HEZ O| ALt £ =2 XMEE °'H1IE'° JSON
HIZO|EZ, ZE RAE F2|7t OAS o HEHHOF LT, i, 2= &of| Ch3ll p.emb::vector(4) £ 3H{OF &ILICH SAHSHH O
& tHeho| M7 AIFoj| B tHEF Lo Ct

CREATE EXTENSION IF NOT EXISTS vector;

CREATE VLABEL page (emb vector(4) GENERATED);

\d promolab.page

Table "promolab.page"

Column | Type | Collation | Nullable | Defa
ult
id | graphid | | not null | graphid(graph_labid('promolab.page'::cstring)
, nextval('promolab.page_id_seq'::regclass))
properties | jsonb | | not null | jsonb_build_object()
emb | vector(4) | | | generated always as (((properties —>>
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‘emb'::text))::vector(4)) stored

Indexes:
"page_pkey" PRIMARY KEY, btree (id)

Inherits: promolab.ag_vertex

MM HHAMZ HYHAR, JSONO| CHS=0| gl= EtI0f CHel A= ME{7L ag_property_text CHA HWEHSH —>> E AT T
BIAEE HOSYX| AREX|= EHY XpAlo| = g0l Z2ULICE vector(4) = CHEZ kel =Xt Ul 7H7t Ot W2 5
HESLCE

J2{H O A0 Ax| HE QIHAE A £ JUELI|CE QIEA Fojof & tHet EH A0 HRSHA| ob&LICE ot s & Heto] gi7|
HERJLICE HA QIHEIAE NS oFot 3 ~5 &I SL|Ch

CREATE TABLE seed_page AS
SELECT 'page ' || g AS title, jsonb_build_array(random(), random(), random(), random()) AS emb

FROM generate_series(1l, 5000) g;

LOAD FROM seed_page AS r CREATE (:page {title: r.title, emb: r.emb});
CREATE PROPERTY INDEX ON page USING hnsw (emb vector_cosine_ops);

ANALYZE promolab.page;
12|11 Cypher SAIE AMO| IS AFEELICH

EXPLAIN (COSTS OFF)
MATCH (p:page) RETURN p.title AS title
ORDER BY p.emb <=> '[0.1,0.2,0.3,0.4]"'::vector(4) LIMIT 3;

QUERY PLAN

Limit
—> 1Index Scan using page_emb_idx on page p
Order By: (emb <=> '[0.1,0.2,0.3,0.4]"'::vector(4))

Z2 H2lol 54 T Yell= 2 E Hoi| T H2|E AlMstn 2ZdS FEsHof gLk

- O

SET enable_property_promotion = off;

EXPLAIN (COSTS OFF)

MATCH (p:page) RETURN p.title AS title

ORDER BY p.emb::vector(4) <=> '[0.1,0.2,0.3,0.4]'::vector(4) LIMIT 3;

RESET enable_property_promotion;

QUERY PLAN

Limit
-> Sort
Sort Key: (((p.properties.'emb')::vector(4) <=> '[0.1,0.2,0.3,0.4]"'::vector(4)))

—> Seq Scan on page p

SHE ZHEO| ::vector(4) E IUE HAH FO{= AREX| i Fe| ARRIKIEE, 7|&E #2|= A& SE6tD QIEA L Al
SLICt

((emb::vector(4)) vector_cosine_ops) Z2 % Het HHA| 4 QIHAE H= JECH SHS HstMAIQ. SHE ZE|
Z2l QlHA L= bt A Qe A 0|1 HI-BRlS HME O 227t HENQIL|CE HIE] HAMS H0sHAQ
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SAE 7|= H 0|Y 27|00 A X-R-EXI 4T

O|Z10] ZIm} WetiL|Ct. 2i|0|=2| CHE 2E 71= OT5] OfHH JSON ZL0|= AELICh S4& 7= 1 230l &

=]
SX| fb= M7= SEELICE

rr
N
o
ng
Kl

A O
T M

mjo

CREATE (:film {title: 'Bad Year', year: 'nineteen ninety nine'});

ERROR: property "year" holds a string
DETAIL: A column promoting this property holds numbers.
CONTEXT: while computing the promoted typed columns of graph label "film"

CREATE (:film {title: 'Fractional', year: 1999.5});

ERROR: invalid input syntax for type integer: "1999.5"
CONTEXT: while computing the promoted typed columns of graph label "film"

O7|M MZ CHE dAL & X7} ELICE = 7 HAJLICHL EXER2 220[2t0 X JUE A7} OFELICH Smtl= 2 EfY
KpAlo] HALLICH =t Eflolls St HEE L

CREATE (:page {title: 'wrong dims', emb: [1, 2, 31});

ERROR: expected 4 dimensions, not 3
CONTEXT: while computing the promoted typed columns of graph label "page"

71 7|E ofof = A2 AXLE HESLIC B

LS

rr
b

Me null Z2H

mw

DS, gl 40| null2 948|= 2ot Mets| Z&Lch

=

CREATE (:film {title: 'Undated'});
MATCH (f:film {title: 'Undated'}) RETURN f.year AS year;

year
J2{E2 $A2 $0f 2ot ZH0|HA J0HE H|o|5 SZof| 2t ZELICH 2F &2l 20|82l 7|18 £4st7| M|, 7|& 24o|
D& EYE=X]| SOISHMAIR. ALTER £ 00| QU= SHoj|= 22 ZHAE M E835t1, WX| b= A sHof| A Alfsti|ct

CREATE VLABEL city;
CREATE (:city {name: 'Seoul', pop: 9700000}), (:city {name: 'Nowhere', pop: 'many'});

ALTER VLABEL city ADD COLUMN pop bigint GENERATED;

ERROR: property "pop" holds a string

DETAIL: A column promoting this property holds numbers.

Of &lmj

rr

FE¢ SRYULICEL OFR AT H0IE|7| ol 2 2|0 =2 HIO|E{7} W2tat Th2Ch= AE 25 FLICh
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ALTERE= HIO|SS CHA| £2C}

NEYE= Md Z2HS =716t 20|22 &2 ChAl X1, IF9F ACCESS EXCLUSIVE 22 TELICH 18- M2| 20|20 M= FAl
ZHLUCE 2 20|S0M= CHE ALTER TABLE RiZMdat OREVER|Z Al2ls MRAAL. &X= O2X| 210 HCHH E|o|S2f ot
HSE 2HQISHIAIR:

SELECT relfilenode FROM pg_class WHERE oid = 'promolab.film'::regclass;

ALTER HOo| Mot 1 F|of H 7} CHELICE

HE ZH2 X17| 0182 7HE 4= gict
2 EXIE S HIO|EH|0fA 7|2 Z2i|0[ 2 2 H|wgtL|Ct THE Z2(|0|Mo| 22 ZE2 Z

g = = = LIEA| FE512 Tz
Wttt J2{H “o] 1710 & & o= ZO0| Hot=rt"7t =0
2h

-Io| EI|__||:|.

i

ruﬁ gy

tot Z7Y0| OfL |2} Zatof 2tet

M HRE|H, Z22|0[H0] Y X AUX| i1 MRS Soll S012E= Rk ORIIX|ILICH

CREATE DOMAIN sortkey AS text COLLATE "C";

CREATE VLABEL note;
ALTER VLABEL note ADD COLUMN k sortkey GENERATED;

ERROR: a promoted property cannot have a collation of its own

DETAIL: Column "k" is collated "C", while a property map compares strings with the database d
efault.

HINT: Leave the collation unspecified, or use a type that does not carry one.

Cypher #2| ?l2| R= d&EHS X0} =Ct
S ot H AT, o M2 HEHOZ Mt Cypher 2| 919 K= 1 ZHEo|| Chst o =M S ZH5LICE

CREATE VIEW recent_films AS
SELECT title #>> '{}' AS title, year
FROM (MATCH (f:film) WHERE f.year > 2010 RETURN f.title AS title, f.year AS year) q;

ALTER VLABEL film DROP COLUMN year;

ERROR: cannot drop column year of table promolab.film because other objects depend on it
DETAIL: view recent_films depends on column year of table promolab.film
HINT: Use DROP ... CASCADE to drop the dependent objects too.

— A d
FA| E.‘J |9 O] o|&=HdE2 pg_get_viewdef O|A EO|1, 77| LIRE HIMUE SQLO|
5= oEA Ho[=71E &IISHHAIL.

0I”OI aoul—llif X g FIt Egﬁl properties £ 47| Al AQULICE CH2F O 22 J7ILSHLS| of£0|2ks RILICE
S K=l

On
<
o
>
[0}
=
.I_
E
do
_°

HHA £MQIHAL properties O Z2IC}

oH 5’I9h Eﬁd*—! Qto| 5’*25’I= CREATE PROPERTY INDEX OflM CHE2| s ELICE T 7= S AZO0| EL|Ct 1 7[of Chet
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ALTER VLABEL film ADD COLUMN title text GENERATED;
CREATE PROPERTY INDEX film_title_idx ON film (title);
CREATE PROPERTY INDEX film_lower_idx ON film ((lower(title)));

SELECT c.relname, pg_get_indexdef(c.oid) AS real_definition

FROM pg_class ¢ JOIN pg_index i ON i.indexrelid = c.oid

WHERE i.indrelid = 'promolab.film'::regclass AND c.relname LIKE 'film_S%idx'
ORDER BY 1;

relname real_definition

film_lower_idx | CREATE INDEX film_lower_idx ON promolab.film USING btree (lower(properties.'
title'))
film_title_idx | CREATE INDEX film_title_idx ON promolab.film USING btree (title)

\dGi promolab.*

List of property indexes

Graph | LabelName | IndexName | Unique | Owner | Ind
exdef

promolab | film | film_lower_idx | f | agens | CREATE PROPERTY INDEX film_lower_idx
ON film USING btree ((lower((title))))

promolab | film | film_title_idx | f | agens | CREATE PROPERTY INDEX film_title_idx

ON film USING btree (title)

FXILICE 2 7|2 2 2|7t O ZHS 2T SLICh s B A X|of A S Zojof
Q. 7.

o ZO|E, ofit 7|2 S| Fojl 1 7|2 e EHA QIHAS X1, 9| £ Hel 5 LI ChA| BHEAAIR.

1

I HEell= 7| SHLE7L OFL™ OfR A= SESHX| =Lt

I EA O & MM 2O TEHSH MM ZHRAQILICE O EHAI0| properties O|A 7| SIS MU= 2ot MEts| 22 wjgt SHOZ
QIAMEILICE. (properties —>> 'key')::type , SE= HIJt LHELE ag_property_text HENRIL|CH 7| SHLIELC B2
20l M BO{HALE ALt A2 o ST SE5HX| gb&LICh

CREATE VLABEL post;

ALTER VLABEL post ADD COLUMN body_len int GENERATED ALWAYS AS (length(properties—>>'body')) ST
ORED;

CREATE (:post {body: 'hello there'});

Z42d
=00

rlo

AW SQL2 AAE HE 5= UBLICE
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SELECT id, body_len, properties FROM promolab.post;

id body_len | properties

4
t

4
1

8.1 11 | {"body": "hello there"}

Cypher= 812 = Sl&LICE

MATCH (p:post) RETURN p.body_len AS body_len;

body_1len

5[-” 2q

]
I

)g)l 7|-I| :Elg 31-7'- a 9-|E-|g| =3 7|.;(:|% A

o

p.body_len 2 body_len O[2t= 0|59 £M4E 2= al Xl , A= gt &4 7| glsLIct
TN SAX| AUEHT SZHE M EQLICE $Z0ll= GENERATED XS M1 SQLOIMTH oz mia ZHHof|= 71

HEHE MY

siA 715 17|
enable_property_promotion 2 Cypher2| &M 917|7} ZHOZ S ME|=X|E HOELICL 7|EHOZ HX UELICEH NH 22

#2|7t properties E SO0(ZL|CH:

SET enable_property_promotion = off;
EXPLAIN (COSTS OFF) MATCH (f:film) WHERE f.year > 2010 RETURN f.title;
RESET enable_property_promotion;

QUERY PLAN

Seq Scan on film f
Filter: (properties.'year' > '2010'::jsonb)

ALTER VLABEL film DROP COLUMN year;
ZEa O FHE20 HO[ ARZEA| 1, 70 22! QAL o7 AFRHX|H, 817|= 22 Z0E tHHM properties 2 =|SOHILICH

=0

MATCH (f:film) WHERE f.year > 2010 RETURN count(f) AS films;

S= A2 ELICH ZHOT MY E A2 MSRH 7| HEJLICE HA F2fsiof & A2 O ZHS X0 & FEYLICH

rlo
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Fl‘lf
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2ol FYstch. OfH e £

t
#HZ0| OfL|2f H0|Ef HBLCH.

40| OFL|0fOF BfLC}, HE2tRt 8= 7| = &= 20| fELICH

E,ofE A2 EAES 1 ACHH ALTER 7F HROHH, OINSS SHEIRYQE O F= A2 R

ot Ap2lel Efo) QIHAE A Alrt — MX| integer Off CHo #9|, QIEIA M& ORDER BY , vector Off CHeF HNSW
QlElA ZH2 ZilL|Ct.
Z[o]20| 2{7| H|E0| 2|7t & 22 3CL 18HolM = 07| LE2 Xto|7 ZHE 4 gl HE EHELIC

S E HHEO| LIEMACH: O|R 2 7|2 £46HK|= 0N L. # UM 2 | ZH0|X| 0|7t OFEILICEH 2|10 LK== & = IN ot

=o
STARTS WITH £ OHZz2|#[0|M0]| X2 ELiE= 24t S| 2tolsHA AL,

e

DROP GRAPH promolab CASCADE;

DROP TABLE seed_page;
DROP DOMAIN sortkey;

Ch3ofl 2 =

ole Aot Rlof — &7 F3} o QlElA K| JHsA ERlL|Ct
22| 5 — M4 A2lS TRt Ch2 HeiS Aojol|M £20] S0l Kf2|elLict
HIE| 20 — A2 20| S 1ot 1S Tel ALELic

SQLz2} Cypher 17|

AgensGraphOllA| SQLZ Cypher AtO[0l= Ct2| 7t §IELICE O] Z0| gi7| tH2RIL|Ct JefZ= At E|o|S1t &2
HIO|E{H|O] A0l Q= PostgreSQL EHIO|E2] £30|1, & 0= 22 A3 A2 Er|2 ATIAEL|CE

T E2 FHCE MLICE SQLO| HIO|EE 7|thsh= Xt2|ofl Cypher #2|7F 211, Cypher?t 242 7|tHdh= Xt2|0il SQL #2[7t

ST

O] HO|X|= LT ot 2MCHZ O WAPEES 10, IO 257t =2t

ST =L

rir

07| A= A2 25 oA Cllo|E{ A0l A A=, 1 o|o|E{Mlof= D2z o| LRIt ol LEHHO|S rating O] Zet&

HHol SQLE 2[0| 2 17|

20|22 El|0]=0|22, 2f|0|=S &= Ol Cypher?t 2R3HX| §i&LICH

SELECT id, properties—>>'title' AS title, properties—>>'year' AS year
FROM moviekb.movie ORDER BY (properties—>>'year')::int LIMIT 3;

id | title | year
3.8 | Blade Runner | 1982
AgensGraph 2.18 Documentation © 2026 SKAI Worldwide Co., Ltd.
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3.15 | The Terminator | 1984
3.11 | Total Recall | 1990

=)

mo M0

floh HoF & 2 AELICE CHEk SQLZ 20|20l WS M2 S AHof gLt Y52 8ot & AS FISHAL. $71=
o

]

4% HD oL Y
=l

HAYY M= SQLE 2 M= 20| Si= =YL 20|28 T, S8 22 FZ HOIS
2 AYLICh & 7t HelXIX| g2 E20ll= SX| gb= =7 YLICE O] HO|X|9] LiHX|7t O3 BL

oot A

SQL2| FROM ¢tofl == Cypher #2|

SQLe| FRoM Of EH|O]=& 7Ichsh= Xf2[0fl Cypher #E|E 22 = M &1 EY

mjo

ZFAAIR. 3 RETURN =Z2o0| ZH™HOo| ELCk

SELECT % FROM (MATCH (m:movie) WHERE m.year > 2015 RETURN m.title AS title, m.year AS year) q
ORDER BY year;

title | year
"Blade Runner 2049" | 2017
"The Matrix Resurrections" | 2021

Y2 ErYL ok

o

SELECT count(x) FROM (MATCH (m:movie) RETURN m.title AS title);

ERROR: Cypher in FROM must have an alias
HINT: For example, FROM (...) [AS] foo.

20| &7 o AELILE ZE ZEHO|= 0|F0| A0{OF FLICE BIZ 2|7t RS 2|2 4= A0{0F 17| WiZLICE J2iA  AS
£ RETURN m.title 2 AHRELICL J2|0 SHYE F2I= A7|G0F LT FROM Qfo M7| "2 &2 2FLIC.

£Q

SILIECH B0l SHE 4= AL, o= MERZ| EXMEH M2 2 = ASLICH

SELECT d.name #>> '{}' AS director, a.name #>> '{}' AS actor

FROM (MATCH (p:person)-[:directed]—>(:movie {title: 'The Matrix'}) RETURN p.name AS name) d
CROSS JOIN (MATCH (p:person)-[:acted_in]—>(:movie {title: 'The Matrix'}) RETURN p.name AS
name) a

ORDER BY director, actor LIMIT 4;

director actor

Carrie—-Anne Moss
Keanu Reeves
Laurence Fishburne
Carrie—-Anne Moss

Lana Wachowski
Lana Wachowski
Lana Wachowski
Lilly Wachowski

J2jzE b E|o| 23 X215}
CHE 22| ALZHO| O] I|O|X|0fl 2= O|R/7} O|ZQILICt. Jexoll= Jei= HES ot1, O ES 2tAY o|o|E{Qt RQIgtL|ch:
SELECT q.title #>> '{}' AS film, r.score
FROM (MATCH (:person {name: 'Christopher Nolan'})-[:directed]—>(m:movie) RETURN m.title AS tit

le) g
JOIN rating r ON r.title = g.title #>> '{}'
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WHERE r.source = 'critics'
ORDER BY r.score DESC;

film | score
Inception | 8.8
Interstellar | 8.7
YR 22 #> {} o|9€1-| 20|, Ct2 Ho| I HELLICL 0]240] ™ jsonb EXIES text I H| W=
20| £[0f EtY HAME SUISHK| = IEt.
J2Hmet H|O|S AtOjoll= 2I2h 717t GleE R, X0 J|= ULICL MF, ZE, 2/ id 22 AYLICH ZES AP Fg ATt 1

08 4R XFokn QIHAS Hof SYAIR,

W

=
1 ZRQIO| Xpzs MOICHH HHO = SASHYAR. text HED text ZT2 A et Qo] ZRIELICL K4S HEQE SHIIIIE
%

CTE 2tofl == Cypher 32|

WITH E2 SELECT 2t OHEZHAIZ Cypher 2| &£l HELCE J2{H & H ojed XY = U= 0[S A ELICh

-

WITH films AS (MATCH (m:movie) WHERE m.year > 2010 RETURN m.title AS title, m.year AS year)
SELECT f.title #>> '{}' AS title, r.score

FROM films f JOIN rating r ON r.title = f.title #>> '{}'

WHERE r.source = 'critics' ORDER BY r.score DESC;

title | score
Interstellar | 8.7
Blade Runner 2049 | 8.0
The Avengers | 8.0
Elysium | 6.6
The Matrix Resurrections | 5.7
ZHO0| 0= HO{AX| HYAIR. WITH cte AS (...) 2 A|ZSh= 2&2 SQLO|1, 1 2FT SQLO|O{OF §L|Ct O] A2

Cypher2| WITH 7} OFglLICt Cypher2| WITH EHFOIEEf TEAHOIH 1E%IE|01| O|ES =¥ &= ASLILE FAO| CHEIIE
ENBHMAIL.

O YA2 2|8 2AE o= TASH= TI7HX| LEtetE LI, Of2ioi M= Cypher?t EtOtit 2AHT =2 M| SQLO| BHES

WITH cast_size AS (
MATCH (p:person)-[:acted_in]->(m:movie) RETURN m.title AS title, count(p) AS players
)
SELECT c.title #>> '{}' AS film, c.players #>> '{}' AS players, round(avg(r.score), 2) AS mean
_score
FROM cast_size c JOIN rating r ON r.title = c.title #>> '{}'
GROUP BY 1, 2 ORDER BY 3 DESC LIMIT 4;

film | players | mean_score
The Matrix | 3 | 8.90
Inception | 1 | 8.90
Interstellar | 1 | 8.65
Terminator 2: Judgment Day | 2 | 8.60
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Cypher #2| 2te| sQL

SH2 ot WO R T ELICt SQLe| AZE MERE|E EHA0|2 2, CypherZt EHAIS |I5h= 0|H ofC|
WHERE ©F RETURN QF 2|1 M= &M Zf otelL|Ch:

rin
o
1
30

SLC

MATCH (m:movie)

WHERE m.title = (SELECT title FROM rating WHERE source = 'critics' ORDER BY score DESC LIMIT
1)
RETURN m.title AS title, m.year AS year;

title | year

"Inception" | 2010

SQLOMQL OFEIIX| 2 MERE|= o &, ot A S BHetsof BILICt 7| M & Heto| HRsHK| SUSLICE MERZ|Q] text 7t
jsonb H&TH|WHT T H|wItHEMSLICE #>> '{}' O] Lot Z2 Hir WSFRILICE jsonb HEZ text ZEO|

WEE ZRYLIC

ArEXF Ho| gt EoiA0|E 2, SQL &t4-E Cypher2| RETURN O|N S &8t

+>
30
S
C
o

CREATE FUNCTION decade(y int) RETURNS int AS 'SELECT (y / 10) * 1@' LANGUAGE sql IMMUTABLE;

MATCH (m:movie) RETURN decade(m.year::int) AS decade, count(x) AS films ORDER BY decade;

decade films

|
1980 |
1990 |
2000 |
2010 |
2020 |

P U B~ON

m.year Ol Q! ::int 7tjsonb £MS gt A|OLIX7t 2= QIXtZ HEY SLICH ofH H0{E EILICE PL/pgSQL, PL/Python,
C 2= ElL|ct &A| gLt 2l 4 DX LICE Cyphere] ZA| 847} 2 PostgreSQLS| Z10]7| ti2lL|C},
TS ZHO 2 THLY 7|

Cypher2| RETURN O
EFRALICE F 2| 2toj|x

O|= jsonb Z ZOhZLICL 0|2 EAlYS| £0[FHO| otL|2t 2 HEHS
EEIXIX| ShELITh FS0| ARtE ChAl 27| E LTt

¢
0x

=2
x

B

2
=
P

rlo

— -0
»Q

—_
o2t
rE
riok
njo
ot M
N
>E
v

O AN 7+ =gt =2te| 2210| O|H0|EZ, K{7|M 2E 0|l M A FL|CH

Lqm

DE 20| MOl ZS OFL| T, 2404 Bojgh 22t A ALICE Cypher ME2|o] BHSS HRZO|A ERY ZAKH H
FE0] Hefs| ZafehC

-

SELECT pg_typeof(raw) AS raw, pg_typeof(cast_text) AS cast_text,
pg_typeof(unwrapped) AS unwrapped, pg_typeof(is_modern) AS boolean_expr,
pg_typeof(gid) AS gid, pg_typeof(v) AS vertex
FROM (MATCH (m:movie {title: 'The Matrix'})
RETURN m.title AS raw, m.title::text AS cast_text, m.title #>> '{}' AS unwrapped,
m.year > 1990 AS is_modern, id(m) AS gid, m AS v) q;
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raw | cast_text | unwrapped | boolean_expr | gid | vertex

’ ’ 1
t t t

1 1
1 t

jsonb | jsonb | jsonb | boolean | graphid | vertex

5 $1Al2 boolean 2F, id(m) 2 graphid £, 12T 24 = vertex - edge - graphpath 2 =&LICH £M0)A
TojtH M| 2B jsonb 2 SLICL text = 3 HSFSH 243t 00| A W ZA7kK| JZSL|CH

|_|_|_ —3g

EXIE 242 JSON 2 HI| 22 k2 Sor3Lch
MATCH (m:movie {title: 'The Matrix'}) RETURN m.title AS t;
"The Matrix"
Cypher #|2| QtoflM 3 4312 sl =20| /K| QtSLICH B2 EH0| ZTHE ChA| ZM7| TH2QIL|CE:

MATCH (m:movie {title: 'The Matrix'}) RETURN m.title::text AS t;

"The Matrix"

SELECT pg_typeof(t) AS type FROM (MATCH (m:movie {title: 'The Matrix'}) RETURN m.title

i text
AS t) q;

Cypher QHO|A #>> '{}' Q2 HAEE JHLHE: &2 O|R = OFEIHX[RILICE
MATCH (m:movie {title: 'The Matrix'}) RETURN m.title #>> '{}' AS t;
"The Matrix"

L7 H= 22 B T 2120 SQLOIAM BiA L= AL Cypher #2|E ZM T HEZOIM #>> '{}' 2 X

832, 0|
HLUAH= jsonbe| "B Z20i| A= S HAEZ THLHZ|"LICH

SELECT t #>> '{}' AS t FROM (MATCH (m:movie {title: 'The Matrix'}) RETURN m.title AS t) q;

The Matrix
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SELECT pg_typeof(t #>> '{}') AS type FROM (MATCH (m:movie {title: 'The Matrix'}) RETURN
m.title AS t) q;

H7IMEE O S CHE  text 2 E£Z0| SZEILICE A2t H|wstn, g0l H7| 10, 2Xp7F ZastH
(g.year #>> '{}')::int 2 O|0{N & HEFSIAA|L.

O| #|of| cHah M| 7kXIE Hof SLICt.

74a HiZe| EFof|ot MEELICE Cypher EHA QHoflA 912 £42 E7HK| XH7| Bt S SAIGLICE J2iA 212
decade(m.year::int) 7} SEsL|CE

SAHE M2 o L|Ch EFY = ZRO0| Flol| A= £42 jsonb7t OtL|2t O HEHO

=5 | E
ot RETURN m.year £ 0[0| integer O|H 54 H HQ7t ELICHL SAE &4 ¢7|= B  EIYS #H=0E
Sh
HEo|Lt 72 jsonbZt OFL|2E X}7| S EFJOZ S0+, SQLO| 2E HY|Z2 JZig 2ol 4= ASLICH

SELECT pg_typeof(m) AS type, (m).id AS id, (m).properties—>>'title' AS title
FROM (MATCH (m:movie {title: 'The Matrix'}) RETURN m) q;

type | id | title

vertex | 3.1 | The Matrix

Cypher #2| 2l0f| ItEE= 7

Hi&= Cypher B2 A2 £ QiELICE

CREATE VIEW film_rating AS MATCH (m:movie) RETURN m.title AS title;

ERROR: syntax error at or near "MATCH"

SELECT 2 ZPifed ElLICk 244 J20= 2318 SQLS Yol BE % — B £7, ORM, 2= H0[E| 2 — 2 2IsH 2AY R
Uit 4 QUesLick

CREATE VIEW film_rating AS

SELECT q.title #>> '{}' AS title, (q.year #>> '{}')::int AS year, r.score
FROM (MATCH (m:movie) RETURN m.title AS title, m.year AS year) q

JOIN rating r ON r.title = qg.title #>> '{}'

WHERE r.source = 'critics';

SELECT * FROM film_rating ORDER BY score DESC LIMIT 4;

title year

Inception 2010
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Interstellar | 2014 |
The Matrix | 1999 |
Terminator 2: Judgment Day | 1991 |

o 00 oo
(o) I NN

O] = 2& RO|E=Z J2{Z7t OfL|2t SQL A4 =0l ZLICE. graph_path = 2{|0|= 0|E0| 0= J2iZof| £3H=X|E 2
¥, 771 O{C| = JH=X|of| el A= OFF U = 2SHX| 45 LICE:

SELECT schemaname, viewname FROM pg_views WHERE viewname = 'film_rating';
schemaname | viewname
public | film_rating

FE Zhget IAED} ofL[2t TR El 2] E2|E B JAFLIC F2lE THAl 20|23 2H-d 3t Cypher?t OfL|2t 1 Cyphert
ALY E SQLO| LiZL(Ck:

SELECT pg_get_viewdef('public.film_rating'::regclass, true);

pg_get_viewdef

SELECT q.title #>> '{}'::text[] AS title,
(g.year #>> '{}'::text[])::integer AS year,
r.score
FROM ( SELECT (_agens_default_s.m).properties.'title' AS title,
(_agens_default_s.m).properties. 'year' AS year
FROM ( SELECT ROW(m.id, m.properties, m.ctid)::vertex AS m+

+ + + + +

FROM moviekb.movie m) _agens_default_s) g +
JOIN rating r ON r.title = (q.title #>> '{}'::text[]) +
WHERE r.source = 'critics'::text;

0|2 ot 2{0f = THfLICE O ATIoM Cypher HE2[7F RARUKXIE JHaF BESIA E0| F= T&0(7| iERLICE MATCH
(m:movie) £ moviekb.movie E A I HES vertex = EESh= 20| MELICE m.title 8

(m).properties.'title' Ol I&LICL. _agens_default_s Z A|ZESH= 0|2E5L2 mo|Z2[Ql CHA|O| AIZC R 22
HAQJLICE
O7|M & 7FX|7} w2HZ L C

St Cyphers 1R E00|M E[3S 4= )IELICH CHE A7|0F ZHA|2F ORMVEX| 2 7ol fIES HAE 2t2(of FHA L. 0|H2 Fojzt
Stz 0[0F7 |7t OFHLICE MZEE FH2| ER| /o MYT A2 25 ALUE HEHE 7|SeLICt S0t 7% |9f5| 7t -S|
2452 ELct. pg_dump 7t O AMAE SQLE JCHE WELHD, SRI6HH S&6h= 771 CHA| 2HS0{EILICE A H|O|E{H|O| AR
HI-SItt o] o= 2Kt SHLK| 21, He 22 WS vrergLch

J2{EE Cypher #2| #/2| F= 2ot tHE 2{5|X| 2t 20 M2[5t £ =~ JSLICE

ot 71X| Z=olgt Ho| JUELICE. CypherZt O &4 2 SZE HHOZ sfAgiCtH 1 B 1 0| Ci$h o/ =42 &Lt BE
S0H7| HMoll= O AEE X|R= AO0| HREELICL O] A2 o=t SZUL|C OFX| to™ Fof 50| ZE3| bHH7| W2LICH
e

DROP VIEW film_rating;
DROP FUNCTION decade(int);
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It O{EA MEE=7t— 0] 2E Z0| SZSH= 0|, 2|10 SQLE 2|0|=0f| A= ZiS vhe & ZHEQL|CE
F2| Zgst7| — Cypher XH4|Q| o2l 12|10 3 WITH 7 CTERH CHE X|E QLT

C|o|E] A — ULt H|O|SS O = 2|0 S0|= LOAD FROM RIL|CL.

242 TUOR SHol| — 5 M ol IS 93 Rt
EL
Azl 7

Cypher #2|= PostgreSQL| ZafL{7t Al&letL|ct. Xp7| F2lS 747l Hro| J2fx AFIo| GlO2 2, EXPLAIN 0| SEtstL,
SAH7t ER3%1H, o|0] 1 Y= FHo| JoH=E HEEL|CE

B2 &0|E 2ot H o A A=l L=, M JjIOiCE HIEA| A2|= SA| 2X| otLf, 22|10 A% Aj=lo|
HRIL|C

4

AgensGraphol Eq st
Dokg HipE A3 OHA

N

B

ot CHELICE XMl & BEJ2 shared_buffers
% J2iZofl ERT 22 el Mo JAELICH

—

work_mem , effective_cache_size , HEAM,

1 ]

0| H|o|X|= Al Aelo| 2
autovacuume CHEH, 1

sys an

Oflx| ClIOIEIM2 Q471 467104 A, 227t 0|22 2FE WE2|7|0lls S Xt 227t A XS B2 B0|M XIZUCH

CREATE TABLE seed_account AS SELECT g AS n, 'user' || g AS handle FROM generate_series(1,
20000) g;

CREATE TABLE seed_follows AS SELECT (1 + (g % 20000)) AS src, (1 + ((g * 7919) % 20000)) AS ds
t FROM generate_series(1, 120000) g;

CREATE GRAPH perflab;

SET graph_path = perflab;

CREATE VLABEL account;

CREATE ELABEL follows;

LOAD FROM seed_account AS r CREATE (:account {handle: r.handle, n: r.n});
CREATE PROPERTY INDEX ON account (handle);

LOAD FROM seed_follows AS r MATCH (a:account {n: r.src}), (b:account {n: r.dst}) CREATE (a)-
[:follows]—>(b);

ANALYZE perflab.account;

7E 20,0007H2t follows 7HM 120,0007HLICH HHE 2|0

mm
HE
2z
o
o>
i
il

T 20| Flof| Li2Es "ol 2 FMLICh

Cypher2| EXPLAIN }7|

EXPLAIN (COSTS OFF) MATCH (a:account {handle: 'user42'})-[rl:follows]->(b:account)-
[r2:follows]->(c:account) RETURN c.handle;

QUERY PLAN
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Hash Join
Hash Cond: (r2."end" = c.id)
—> Nested Loop
-> Nested Loop
-> Index Scan using account_handle_idx on account a
Index Cond: (properties.'handle' = '"user42"'::jsonb)
—> Bitmap Heap Scan on follows rl
Recheck Cond: ((a.id = start) AND (start >= '3.0'::graphid) AND (start <=
'3.281474976710655" : :graphid) AND ("end" >= '3.0'::graphid) AND ("end" <= '3.281474976710655":
:graphid))
—> Bitmap Index Scan on follows_start_idx
Index Cond: ((start = a.id) AND (start >= '3.0'::graphid) AND (star
t <= '3.281474976710655"'::graphid) AND ("end" >= '3.0'::graphid) AND ("end" <= '3.281474976710
655'::graphid))
—> Index Scan using follows_start_idx on follows r2
Index Cond: ((start = rl."end") AND (start >= '3.0'::graphid) AND (start <= '3.
281474976710655': :graphid) AND ("end" >= '3.0'::graphid) AND ("end" <= '3.281474976710655'::gr
aphid))
Filter: (rl.id <> id)
—> Hash
—> Seq Scan on account c

2I0oflM AgensGrapholl ER8t A2 U] 7kX|0| 11, LIHX|= Mof| 40 2 & = A A= L|Ct
&M elJ|E properties. 'key' 2 ZEZELICL 1710] Cypher TtA7t &M H2S HEI|ote whalo|H, ZIF &g 4 Q= SQLO|
OFZILICE Index Cond Off QO™ HEFA| oIHIAQL BEXIX| T Qli= ZAQILICE, Filter Off QOH SO WItE| 1 U= ZAQLICE &
T 0= Z g2 Bh=X[7t QIEA Ho[X[2] FH|L|CY.

graphid He| HAH= 20| ’*AP'LIEL start >= '3.0' AND start <= '3.281474976710655' = "ZtA9| 0|Z &
Qe MHO0| account CH'EH= SSQILICE 20|18 idE graphid 2 49| HIEW JS2Z ot 2f|0]29] id= H&E 72 0|FR1, 1
Arts 70 XpAle| Ao B SE* UELICH AlEXE: graphidE £ 0SHAQ.

ri.id <> id) ZAU2 01RY AAYLICE ofH F=2: ot ZHAS & H £ = ISLICE
=

Mo

)i
o
Il
mjo
o
N

O
HU

(
IHE @A0|= gHd HAlo| FO{X|11, '<0000000002>" XHZ ZIEIL|CL 1 || F+2E
Al Alele Mgt ofjotct ShafElL|CE 7| & Mot H| it = A|2lol2tH THEIS| BE Q40| OIE% =UISIN[=N

EXPLAIN (ANALYZE) = S&I5HH, ZEX|E ANt AF0 & = U= ot YHAULICE

EXPLAIN (ANALYZE, COSTS OFF, TIMING OFF, SUMMARY OFF, BUFFERS OFF)
MATCH (a:account {handle: 'user42'})-[rl:follows]->(b:account) RETURN count(b);

QUERY PLAN

Aggregate (actual rows=1.00 loops=1)
—-> Nested Loop (actual rows=6.00 loops=1)
—> Nested Loop (actual rows=6.00 loops=1)
-> Index Scan using account_handle_idx on account a (actual rows=1.00 loops=1)
Index Cond: (properties.'handle' = '"user42"'::jsonb)
Index Searches: 1
-> Bitmap Heap Scan on follows rl (actual rows=6.00 loops=1)
Recheck Cond: ((a.id = start) AND (start >= '3.0'::graphid) AND (start <=
'3.281474976710655"': :graphid) AND ("end" >= '3.0'::graphid) AND ("end" <= '3.281474976710655":
:graphid))
Heap Blocks: exact=1
-> Bitmap Index Scan on follows_start_idx (actual rows=6.00 loops=1)
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Index Cond: ((start = a.id) AND (start >= '3.0'::graphid) AND (star
t <= '3.281474976710655"'::graphid) AND ("end" >= '3.0'::graphid) AND ("end" <= '3.281474976710
655"'::graphid))
Index Searches: 6
-> Index Only Scan using account_pkey on account b (actual rows=1.00 loops=6)
Index Cond: (id = rl."end")
Heap Fetches: 6
Index Searches: 6

o

|

7HH Zo| Al=lat Aot AZ A2l 7|2 HAE HAOZ QIOMAQ M &3 =E(7HH 20|, 2|ttt ZZ, Dijkstra ) &
EXPLAIN (FORMAT JSON) SZk AZl0| MHE 45|= 2 Dijkstra RLICE

rl

207t nFE mEo= EEct =71 HRSHK| ESLICH M 2 AXF AzHap ZRQIQLICE Of2f =ES2 SQLO| tiE A LERLZE
gl= WSS 2ol LIErELICt

Graph VLE = 7t Z0[ Zhd0[, ZHd 2f|0| 22t RIS 0|E_2 Eof FLICh:

=a—

SET graph_path = moviekb;

EXPLAIN (COSTS OFF) MATCH (a:movie {title: 'The Matrix'})-[r:related_tox1..3]1->(b:movie) RETUR
N b.title;

QUERY PLAN

Nested Loop
—> Seq Scan on movie a

Filter: (properties.'title' = '""The Matrix"'::jsonb)
—> Hash Join
Hash Cond: (r."end" = b.id)
—> Subquery Scan on r
-> Graph VLE on related_to [1..3]
—> Result
—> Hash
—> Seq Scan on movie b

210{0F &t E2 on related_to YLICE 2|0|EE X|HBIX| €

ko 7t 210| ZHM2 Graph VLE on ag_edge 7t =11, 2742 Of
S0MCH Jejmol 2= 7HM 20|22 Z&LICHL 22 2|0 T

|80] 2ZL|Ct. Hlul= B20f ASLC

Mo
N
bal
ry T
o Tl

Shortestpath VLE [min..max] = shortestpath T allshortestpaths O|H, Hash2Side =5 F 74 9[0f
SQLICEL O F LB Q% S0l 22} Xf2tte Qbek BMo| = EFM AAQIL|CE

o E S

HTJ-II'I

Dijkstra = 7+& BIMIL|C 1 XtA0] &0l 4= A7H0|2

M 0210] = H2 2 20129 start ZEo| 22
QlE|AglLICY,

Graph Create , Graph Set , Graph Delete 7} M7| =EQIL|C}:

SET graph_path = perflab;
EXPLAIN (COSTS OFF) MATCH (a:account {handle: 'user42'}) SET a.seen = 1;
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QUERY PLAN

Graph Set
-> Index Scan using account_handle_idx on account a
Index Cond: (properties.'handle' = '"user42"'::jsonb)

eager E HA|EI M7| L= 1 (9] Ot 20| H™E|7| Tof| ELtOF BfL|TH. O 92 2ATEZE I MI|T7tHERE ZE 17| HE QLT

Lay= |

EXPLAIN (COSTS OFF)
MATCH (a:account {handle: 'user42'}) SET a.seen =1
WITH a MATCH (a)-[r:follows]->(b:account) RETURN count(b);

QUERY PLAN

Aggregate
—> Nested Loop
—> Nested Loop
—> Subquery Scan on _agens_default_s
—> Graph Set eager
—> Index Scan using account_handle_idx on account a
Index Cond: (properties.'handle' = '"user42"'::jsonb)
-> 1Index Only Scan using follows_start_idx on follows r
Index Cond: ((start = (_agens_default_s.a).id) AND ("end" >= '3.0'::graph
id) AND ("end" <= '3.281474976710655'::graphid))
—> Index Only Scan using account_pkey on account b
Index Cond: (id = r."end")

2 27 oto| FIZ = 17|0| A7|7tF HO|A| Bt== Z10| 0] eager AMQIL|CE 7= M| &340 AA|St0|1, O 37|=
eager_mem 22 H|BHEILICE. MERGE = ¥4 eagerO|, E&te| OFX[F AO| Ot SET - REMOVE - DELETE = JZ&LICE
_agens_default_s 2 A|ZSH= 0|22 mo|Z2tQl CHA|of| AtS 02 22 HAI0|1, CH2F WITH SHtof| SHLAIQIL|CY, oF AlsH

7|l otof| M= oA 0| S gt CHAHO| OF LT,

ZHd 20| E2| A

M 2ol 7He A =helet 210] 0]

)
K
2
rg
o)
]
[>
HT
[l

L F 2XO1X[7F FLICE

== N "
2|9 HI82 K=o SLICE E2et HHEOIM Lits ZH40] R HQIX], =2 FEOIM L7k ZHM0] R 711X, O Aoz
O|O{ZJLICL ZHM 2f|0|=2| start @F end ZEO| CHEH A7} O Kt~E HHEILICH AgensGraph= 2[0|2S TS W & ZEH<

SH SHE Z[5H21211,00022 MFELICE

SELECT attname, attstattarget FROM pg_attribute
WHERE attrelid = 'perflab.follows'::regclass AND attnum > @ ORDER BY attnum;

attname | attstattarget
id |

start | 1000
end | 1000
properties |

SH= HE20| OfglLCt F17E7t O 2|0[=22 BA0H| Tl = Off A E GlELICE

AgensGraph 2.18 Documentation © 2026 SKAI Worldwide Co., Ltd. 88 /454



SELECT count(x) AS stats_rows FROM pg_stats WHERE schemaname = 'perflab' AND tablename =
'follows';

stats_rows

2|30 =FX|= FEULICE 2 Hxffet JeHIoM £ &S Mo 2 o|HELICH

—

EXPLAIN MATCH (a:account {handle: 'user42'})-[rl:follows]l->(b:account)-[r2:follows]-
>(c:account) RETURN count(c);

QUERY PLAN

Aggregate (cost=10088.00..10088.01 rows=1 width=32)
—> Hash Join (cost=677.81..9622.10 rows=186358 width=8)
Hash Cond: (r2."end" = c.id)
-> Nested Loop (cost=20.81..8475.81 rows=186358 width=24)
—> Nested Loop (cost=20.39..779.08 rows=433 width=16)
-> Index Scan using account_handle_idx on account a (cost=0.29..8.30 ro
ws=1 width=8)
Index Cond: (properties.'handle' = '"user42"'::jsonb)
-> Bitmap Heap Scan on follows rl (cost=20.10..766.44 rows=433
width=24)
Recheck Cond: ((a.id = start) AND (start >= '3.0'::graphid) AND (st
art <= '3.281474976710655"'::graphid) AND ("end" >= '3.0'::graphid) AND ("end" <= '3.2814749767
10655 : :graphid))
-> Bitmap Index Scan on follows_start_idx (cost=0.00..20.00
rows=433 width=0)
Index Cond: ((start = a.id) AND (start >= '3.0'::graphid) AND
(start <= '3.281474976710655"'::graphid) AND ("'end" >= '3.0'::graphid) AND ("end" <= '3.2814749
76710655": :graphid))
-> Index Scan using follows_start_idx on follows r2 (cost=0.42..13.48 rows=43
0 width=24)
Index Cond: ((start = rl."end") AND (start >= '3.0'::graphid) AND (start
<= '3.281474976710655"'::graphid) AND ("end" >= '3.0'::graphid) AND ("end" <= '3.28147497671065
5'::graphid))
Filter: (rl.id <> id)
—> Hash (cost=407.00..407.00 rows=20000 width=8)
-> Seq Scan on account ¢ (cost=0.00..407.00 rows=20000 width=8)

A SHLolM L7k 284 4337, & 5 & 186,3587H, 12|10 & EF S s Z5H7| 218 A1 20,0007 FA|0f CHSt sHAI LTt

=
O[#| Ztd 2flole2 EMELICh

ANALYZE perflab.follows;

EXPLAIN MATCH (a:account {handle: 'user42'})-[rl:follows]->(b:account)-[r2:follows]-
>(c:account) RETURN count(c);
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QUERY PLAN

Aggregate (cost=51.17..51.18 rows=1 width=32)
-> Nested Loop (cost=5.52..51.08 rows=36 width=8)
—> Nested Loop (cost=5.23..39.78 rows=36 width=24)
—> Nested Loop (cost=4.81..35.54 rows=6 width=16)
-> Index Scan using account_handle_idx on account a (cost=0.29..8.30 ro
ws=1 width=8)
Index Cond: (properties.'handle' = '"user42"'::jsonb)
-> Bitmap Heap Scan on follows rl (cost=4.52..27.18 rows=6 width=24)
Recheck Cond: ((a.id = start) AND (start >= '3.0'::graphid) AND (st
art <= '3.281474976710655"'::graphid) AND ("end" >= '3.0'::graphid) AND ("end" <= '3.2814749767
10655"': :graphid))
—> Bitmap Index Scan on follows_start_idx (cost=0.00..4.52 rows=6
width=0)
Index Cond: ((start = a.id) AND (start >= '3.0'::graphid) AND
(start <= '3.281474976710655"'::graphid) AND ("end" >= '3.0'::graphid) AND ("end" <= '3.2814749
76710655" : :graphid))
—> Index Scan using follows_start_idx on follows r2 (cost=0.42..0.65 rows=6 w
idth=24)
Index Cond: ((start = rl."end") AND (start >= '3.0'::graphid) AND (start
<= '3.281474976710655"': :graphid) AND ("end" >= '3.0'::graphid) AND ("end" <= '3.28147497671065
5'::graphid))
Filter: (rl.id <> id)
-> Index Only Scan using account_pkey on account ¢ (cost=0.29..0.31 rows=1 width=8)
Index Cond: (id = r2."end")

2R 67H, W 3671, B & EF0ilE EA T A, 12|10 37 H|IE=2 10,088 Tl 51IL|Ct 12|11 362 Fets| SHELT:

1 =

MATCH (a:account {handle: 'user42'})-[rl:follows]->(b:account)-[r2:follows]->(c:account)
RETURN count(c) AS pairs;

07|M M2t A2 0| AL cHEF MK Floll= = 24|0|=Tto] otL|2t ZH 2O|Z0= ANALYZE £ S2|HAI.
autovacuumT A7t 3FII'F_* T ARTH = R AFBALE0| 00| 1 2| S Ml FLIC S HEO| S012t Xt4=2| 20|
HHE JeimetH, Al o~ JAKIS 7|Ch2|X| 210 HAIMQ = CHA| E44g aretLCt

A3 7glo] DS HiRE M

e

I 2| 7F oA A==l =X|of| Fekes F= HFO| TH 71 ASLICE Of2= pg_settings OflA 2 &A| ZrRiLICH:

oH 7123 Hel st=
enable_eager on MM 1A eager 7A/2l0| Zast 222 A2l =[X| gt HEEL|C
eager_mem 4 MB MM eager =EJCIATZ H7|7| Foj| £ £ Q= HiZ2|L|Ct.
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%

2
N
rhr
gy
i3
ﬁ
_o'_l-
rr
ne

enable_graph_endpoint_e

on IEs| H2|7t 2tS WS K| ebe TE 2Tl AZHS GYLICE
lision
enable_property_promoti N 1ex 2] S 1 .
on MM SZE EtY ZEO0| A2 Cypherel £4 217|1E 1 ZHE QR s MefL|Ct

on

ag_graphmeta 2| ZHd HZ HE
e 20|ES AZHO|IA Eap HLCt

i

FASIH, 2oz SajHrt =g £
auto_gather_graphmeta of f #HRN Tr - = ==T

i

postgresql.conf.sample 2 enable_eager 2t enable_multiple_update 9| 7|22t E2|A| Mo sUSLICE E Ct

AKX U&LICH MZ 0| OFL|2} pg_settings £ HOMAIR.

W= FHRZIE RAISXOf et 2FJLCh THSE

4 QUL

£0|7t OFelL L. Ul 7Hi= o]0 HAM UM, Tf

E~
= =
TH 20| ofl &SHR| 2ot A# A =lof JRIeIX|

—

e »x

27t S T AKX = BE2 ofof AHE|X| FSLITE 67|1M b = HIRIYE|D 20|22 EXUXIT FFEX| 5L

EXPLAIN (COSTS OFF) MATCH (a:account)-[r:follows]->(b:account) RETURN a.handle;

QUERY PLAN

Hash Join
Hash Cond: (r.start = a.id)
—> Seq Scan on follows r
Filter: (("end" >= '3.0'::graphid) AND ("end" <= '3.281474976710655"'::graphid) AND (s
tart >= '3.0'::graphid) AND (start <= '3.281474976710655"'::graphid))
-> Hash
—-> Seq Scan on account a

ZQI B0l (b:account) = ZHd2| "end" ZZOf Cheh Hel ZHALZEE HELICE Of H2FS NH T I AZH0t 210
=O0ELC:

SET enable_graph_endpoint_elision = off;
EXPLAIN (COSTS OFF) MATCH (a:account)-[r:follows]—>(b:account) RETURN a.handle;
RESET enable_graph_endpoint_elision;

QUERY PLAN

Hash Join
Hash Cond: (r."end" = b.id)
-> Hash Join
Hash Cond: (r.start = a.id)
—> Seq Scan on follows r
Filter: ((start >= '3.0'::graphid) AND (start <= '3.281474976710655"'::graphid)
AND ("end" >= '3.0'::graphid) AND ("end" <= '3.281474976710655"'::graphid))
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—> Hash
—-> Seq Scan on account a
—> Hash
—> Seq Scan on account b

wE2 3 270 2ot Zo] OFLIC BRHK| 42 BHE FotH o A7 StLtet 01 SHLto| H|E0| SLICE J2{22 RETURN
2 2E0HE 0| HE AR oS 2.

ag_graphmeta= A7H =z} Lj7|

ag_graphmeta & 20| AX|Z LIEH = (A|ZH2]|0|F, ZHMd 20|, & 2l|0|=) =& 0ict ot S & 718 0|F= ZHd0| H
FHQIX| = B EELICE 32d0] /Ie™ 20|12 §f HH'.EJ ZH™S O 70| ot ATl 0|22 FE 4= JASLICt 0

=
auto_gather_graphmeta 7t HM US W RX|EEZ, 7| 2O 2||0|= §l= B2 ag_vertex ZIE HHE AMELICE

EXPLAIN (COSTS OFF) MATCH (n)-[r:follows]l->(m) RETURN n, m;

QUERY PLAN
Hash Join
Hash Cond: (m.id = r."end")
-> Append

—> Seq Scan on ag_vertex m_1
—> Seq Scan on account m_2
—> Hash
-> Hash Join
Hash Cond: (n.id = r.start)
—> Append
—> Seq Scan on ag_vertex n_1
—> Seq Scan on account n_2
—> Hash
-> Seq Scan on follows r

HH
mm
=
mn
|0
Hu
10
|.|-|
i
AN
kl
of
=
>
t0

EES AHH Append =O0| T ArZHEL|C =2 HIO|E{H|0| A2 = T2 Zof| ol 7|

A
g

SET auto_gather_graphmeta = on;
EXPLAIN (COSTS OFF) MATCH (n)-[r:followsl->(m) RETURN n, m;
RESET auto_gather_graphmeta;

QUERY PLAN

Hash Join
Hash Cond: (r."end" = m.id)
—> Hash Join
Hash Cond: (r.start = n.id)
—> Seq Scan on follows r
—> Hash
—> Seq Scan on account n
—> Hash
—> Seq Scan on account m

follows & AL} account - account ETFO|GX|EE 20|E gl= F 22 AI™Y =540l §AELICE 2[0]=0] H2
JE{zofl M= o|Zd0] ZFOtCE AZH StLtet 2|0 SOFCE AZH SHLEC| XFO|ILICE CH7b= ZHd M7 |OICE E= |X| H|E, 2|1 7|FEMO|
S RoHE uoich E= THAZHLIC
O oi|Xl|ofl= 2i|0| 20| Z£0|2 2 o{7|A Q] HA2 RELICL QA2 T BARILICE pg_catalog.ag_graphmeta 7t 1 74+~ &1
ag_graph.graphmeta_valid 7t 3 AF8S SH[RILICt T2 HIEHH|O|E{ S & DSHIA|2.
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bR chaSt oM THEIO]| 2{|0| 22 0|22 2 M= ZIQIL|CE MATCH (n:account)-[r:follows]->(m:account) Ofl=
1200} Mo ZQSK| QE&LCt.

eager A& 2X|5}7|

enable_eager = off = C}E A& A2l2 0HEX| FELICH A= S THEI|E HEELICE

SET enable_eager = off;

EXPLAIN (COSTS OFF)

MATCH (a:account {handle: 'user42'}) SET a.seen =1

WITH a MATCH (a)-I[r:follows]->(b:account) RETURN count(b);
RESET enable_eager;

ERROR: eagerness plan is not allowed.

oM o= 2%H0| eager A3l o| =5}
eager M2 H|29o| MEHO| ofL |2t Metdo| @

—|

EA| LOtL= Ol XHAIR. O|HE &2 k= 2G| = DHYAIR. 7 ZF0iIM
T ZZ0|EZ, = S0k O gHt Al2lo] 9l M=t FE "L|Ch

enable_property_promotion = off = Et ZZO| O'E ROME M4 27|12 jsonb ZEHQ properties E E[E2
HHLICH A3 A=l uhp| 10 22 B X ESLICH 20| 250 CF Q7| IELICH B S X|2X| 1T o ASHR| 2ot A3 Al2le
Hi=7t SZQIX| &helst= BHHAL|CE HMut 2= 8iM J|s ﬂ7|01| USLICE

2018 OfH 242 27}
1. 2|7t 2= 2E 20|20 ANALYZE E S2|MAIR. ZHI oIS EFILICE 0|Z4S 817| H7HK|= 0| SE2| CHE ofH A
o|o|7t giELICt.

2. BUHE SAOIBIMA|R. +3|0fl= ME{ETI =1 Qe AT ARl ELUH oHLp7 QLI O SUHES St L= £40] Chsh
EXPLAIN O| Filter 7} OL[2} Index Cond £ =0 Fof gL|Ct — ofte =740| I~ £
EL|Ct

3. BE 7HH Zo| misdof| ZHI 0|22 0|E2= MHA|R. Ml AH|20f LI2 Graph VLE on ag_edge = =247t OtL|2} 2|
7t (2T,

e

DROP GRAPH perflab CASCADE;

DROP TABLE seed_account;
DROP TABLE seed_follows;

2+

Cr3ol 2

=2

b

QIEA ot Riof — OfiH K101 QI|ATE Ml 2 QUKL
A2 — 0| Ho|x|o| 3| SfERILIC
2442 2O £257| — 47| A7 HISL whRlLCt,

TN — 22|, 1/0, autovacuum@L|Ct.
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S| A

eiofo] FA| FoleiLic

O] &, Bt 2E E, ZE HI0|E Fo| &, 2E <, 122|1 AgensGraphZt E{gt 2 E AH

o

.
HYYLICH 22 LHES 0lop7| HElZ ATH5HE A2 H2[6H IS HUshAl2.

2=

Q0|2 MHE BE SFO| X7 013 FYULITH O] WAL TE0| A E|9, T2|3 APER}-2|E{ - MK T4 null)
Ji[=3

ke Ir

of
T
Cypher®t GQLt SQLO| ItM SHIE ZRSIER, 0| FRE2 M ZF0|M ZELICE FX|0] Al Ato[ofl A CHE XollM&= 3 kto|E
2 ®MUSL|C}

22 HEY| g

ol YmAL REMHRE=E Z2 YAQZ X JUFLICE

MATCH pattern [, pattern ] ... | WHERE condition ]

HR0ilM 1 gte| 242 EI|'Ho| OtHLICH HE -2 oM EE 2A0| YH0|H, 2ol 2 elaish|ct.
= 7|9EQILICE HOo|= 2 USHMAR. HARXH= ARGlELICH
g IH MRe X2 LIch 242 22 Ho|X|2] oi7HH= ofof] Fe= UELICH
[1] YN 2R kst & QIELICH

{ } M2 Bithz Est MEiX|S BT 2M AYLICH B3| SIS D2HAI2
0 glo| R vhEE 4 Lt
L ..o ] ool YRS HER T Y 4 L
At + & ol Ze 20| 02 YEISYULICH I5 SIS MM
where placeholder is one o Z0f| 270 14T 2 X2 ES Fr2s S04 B 2L
of:
CHZreot FZoE 23 2t A0H2 7} OtELICt of 2Rl AN CH2s vt SOjLICh 2|AE 2|E{, ¥, 7Hd THEo|
JFBLICH 2 A0 KRt AROR T AHME EIAL, ~[ variable ]-> X2 HZ'SE CHE Xfalof 2of FLCh

1
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T Y= MEXL= AEXZ HHELICH PostgreSQLO| [MHEE 8= SQL AEXIE AZXIZ B = A0t Yetd| 2L J2iA

MOVIE , Movie , movie 7} 25 Z2 20|52 7t2|2LICk

MATCH (n:MOVIE {title: 'The Matrix'}) RETURN n.title AS title;

title
"The Matrix"
S EZ ZM AlEXt= M o2 2S00 RLICE "MOVIE" = movie 2FCHE O|EQILICL. MOVIE 2t=goj22 gleEz 1
I 2 Milst= 20| OfL|2} OFF A 01|E UX|SHX| etELICH

MATCH (n:"MOVIE" {title: 'The Matrix'}) RETURN n.title AS title;

(0 rows)
OSHE= HL0E EolH, S EE 201 Has g Wioict ZHEE S0{0F BfL|CE:

MATCH ("Film":movie {title: 'The Matrix'}) RETURN "Film".title AS title;

title
"The Matrix"
&M 7| 22 Aoz ARXIZ HIELICE {MixedKey: 1} 27| mixedkey 2 &SI, {"MixedKey": 1} 2 MixedKey
E NEELICE 22 M2 CHE 7|0|1 3t MH™O| & Ct 7HE 4= o8 2 7|0 ISEE 2 ti= YL2=[AH 20|7L} otof 20|X]|
OFMAI2
SHE|2 oI Xt} OFELICE “movie® £ QIEE AHXIIt oL 2t 12 QFILICK

MATCH (n: movie’) RETURN n.title;

ERROR: syntax error at or near
LINE 1: MATCH (n: movie‘) RETURN n.title;

N

21t
OIS E gl AERHE 2RI BER ASOHD, 1 512 2X-4AHUS-L2 7|87t 0lofELICt “BRH 0= ASCI Ofl 2Rt
EBE0R café = KB ABKIALICE 2XI2 S 4= YSUICL 1abe = 5ol 2OIC7I7H S 2312 ABILICH
SUSEE 24 ARl null BIOLES ¥ Ofit 2XIE S0i2 4 U7, 1 ote] BUHSEE & ¥ HALICK “say ""hi""" ).

20| Heh2 PostgreSQLS| AYL|C}. 63HI0|E0| 1, JEL} 71 0|F2 1 20| 2 ZELICE O] M[eh2 SXt7t OtL|2t HIO|EE MEZ,
0{2{ HIO|E SXt2 &l 0|F2 O LM H|eto| ”*'—IEF
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oflefoq
O™ 7| E= of|2f=l RAELICE Z50| 11 TS 0|F0]| ofL|2t 7| EE A&LICE both , let , finish , insert ,
offset , xor 7} 2% 0f 01°'I-IEr. UL = PostgreSQLOIA S22 20|10 AR = TJeix HE 2l |:-|o+ ZHQIL|C}, Zkzto|

A
o= 7(|'E|01|)\‘| oHs| SESH=X| OICHCIEE R, A2 H= 7|/E0 JSLICH IE Ha Xi2[ofMs 25 e A & 5
Si&LICE

Erl
iu}

rnr o
rmn
2

MATCH (both:movie {title: 'The Matrix'}) RETURN both.title;

ERROR: syntax error at or near "both"
LINE 1: MATCH (both:movie {title: 'The Matrix'}) RETURN both.title;

~

M=HEE 20| I Hsto] SRILIC AEE MEX= 23 7|9=2 40IX| 847 2 LT

g

MATCH ("both":movie {title: 'The Matrix'}) RETURN "both".title AS title;

0f|2f0l= RETURN Aot &M 7|2

rir

{3 SI8ELICE O F Xi2|= 7|Y=et 252 4 g7 MEQL|Ck

MATCH (m:movie {title: 'The Matrix'}) RETURN m.title AS both;

"The Matrix"

elE

=g

-

-:v’-xf"" 2HE2 M2MZHEZ YYLICH 2SS HE EAHE0| OfL2t AIEXE HEEZ, “"plain" 2 Ha EZRO0|1 I8 M7}
Helof gle™ Mofst|ct.

2|E{H oo 2 2MZ = F H MGLICH HE2 Al 0| AH|0|Z= JSONS| 4|2 WELICE Cypher?| 2XIE0| jsonb =XIEO0|
£|7| ELICH

o|AFO| =
o H2mgEYL|ch
\" 2SS HEJLICE
\\ AL AL
\/ SejAIYLch
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o|AH[o]= =

Nb| NE ] TN e BHATHO|A, & O|E, EHtE, FH2[X] 2|H, HJL|ct

\u Floll 16%ls U Xt2 1 3AC ZolEQ| EXIQILICE

0 g0 IA&afA| ZE HEEILICE 'a\gb' = Escape sequence "\g" is invalid & ‘gL|C}.

RETURN 'plain', 'it''s', 'a\tb', 'a\\tb', 'say \" hi';

?column? | ?column? | ?column? | ?column? | ?column?

Ilplainll | Ilitlsll | Ila\tbll | Ila\\tbll | "Say \II hill
EH2 2t gtel jsonb HFO|L, D2 ESH= S CHA| O|AAH|O|ZRIL|CH M| H| ZH2 22X M| 7H, a 2t &ut b EED
AT
=Xt

AL 2B 2 SQLOIA2 20| H2M, PostgreSQLS| HIME! #7|ot FEAT #7| = >OFSOFELICE 16! ox , 8% 0o , 2%
ob , 22|10 XSl FEALZ M= BEQL|CY.

RETURN 1, -1, 1.5, 1e3, 1E-3, 0x1F, 00l7, 0bl0l, 1_000;

?column? | ?column? | ?column? | ?column? | ?column? | ?column? | ?column? | ?column? | ?

column?

+ __________

1 | -1 | 1.5 | 1000 | 0.001 | 31 | 15 | 5 | 1000
28 Q0| M2 £At= JSON H4=0|11, O S2 LI+H HZI0| Yo{HLICE 7 / 2 = 3 QULCL 3.5 ERSHH 7.0/ 2 B
MAN| 2.

22[A, null, 2|[AE, W

true , false , null 2 CHAEXIRF 22T F|EQULICE 2 AEE RS E, W2 TS E MELICL = O ST, = O e
EIZ M2 & JUSLICE ECt jsonb 7t E[7]| tERJILICE

RETURN true, false, null, [1, 'two', true, nulll, {a: 1, b: [2], c: {d: 3}};

?column? | ?column? | ?column? | ?column? | ?column?

4 4+ 4 4
1 t

| | [1, "two", true, nulll | {"a": 1, "b": [2], "c": {"d": 3}}

~+
—

7|= AEXI0| 0 AEXIME AEXtZ HRELICE [ o {} =gl 2[AES gl MLt 2|E{=H0| MEE= jsonb ztah OH
o

AgensGraph 2.18 Documentation © 2026 SKAI Worldwide Co., Ltd. 97 | 454



Mzg|
AHAMIH= O] =M 2 ASfSHH, =23 240] HAYULICH 22 ol = HitAt= Ma2|7F 210 1 ol M2 2 ZetetL|Ct

Sz HALRL ey
1071 &) UNION EXCEPT o=

2 INTERSECT Q=

3 OR  XOR oIz

4 AND oIz

5 NOT QEx
6 IS NULL IS NOT NULL IS [NOT] UNKNOWN =

7 < <= > >= = < = als

8 IN BETWEEN A

9 || @ jsonb GAMXHE Zeot 1 Hto| LE AKXt o1z

10 + - (08) ez

1 ol | A3 ez

12 " %

13 - (B o=z
14 STARTS WITH ENDS WITH CONTAINS =~ AS

15 L1 &, ) (=5 o1z

U2 oz

17 (7Ha gieh oIz

N
]
ini
il

=

0| Ei= Cypher H3A|0| &S & = HAKIE LIFELICH SQL2 A7 |2He] thAol 3
COLLATE , LIKE , ILIKE , SIMILAR TO L|CL CypherS| E4| 24

ICt. AT TIME ZONE ,
&LICh

LS

rlo
|
o
2
In
N
H'|
nx
>

Of #Oi|M =gt 7|CHet THE Z40[ Ml Z7EX| AFLICE

A

rir

QIZ ASH0| 1 BFe} OFO| L ARCH = 2381A| ZetetL |}, Aol 7%I0]| OfL|2t PostgreSQLL| FAIQILICE J2HM 2 ~ 3 ~ 2
2723) 72031 -2~2¢& (-2) ~2 YLck

=
[

—_
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RETURN 2 ~ 3 ~ 2 AS pow, -2 ~ 2 AS neg;

[==R=1

A JECE TS| ZafetL|Ct 0|0 20|7|ELte, AbsHCHE THEHS
Z O|HAMXH= 'c' BHO| OfL|2} STARTS WITH ZAF FA|IL|CH

RETURN 'ab' || 'c' STARTS WITH 'a’';
?column?
"abfalse"
CIE ZO 2 9fs|Z Yottt 225 MYAIR. ('ab' || 'c') STARTS WITH 'a' &= true RLICH

H|WE= O|X|X] §4&LICE 1 < 2 < 3 2 F 79| BT} OfL[2t 712 2F YLIC.

[y =]

=2| HLX
2| S Hretst, M| 7H2| 243 CHELICH TI2[EE nulldt &K =218 HIOHIAIL.

AND , OR, NOT , XOR = =2[AS H*Ot AL

XOR = SQL2| &gl AgensGraph7t Cigh 240|101, 2M&=2[= O0R 2 Z&LICH

H|me} XA

=, < (£ =), <, <=, >, >= =5 US HULLICE jsonb EFUO| MZE CHE ZtS H|wel = MIHSHK] QEELICE

jsonb XAQ| EtR =AME "7*%% HEBL|C
IN 2 2|AEN| £8H=X] AAFSILICE. IS NULL 2F IS NOT NULL 2 Of

ZHO|= H|WSR| 241 nullQIX| HAFELICE IS
UNKNOWN 2} IS NOT UNKNOWN 2 S2|10f| St O ZHAIS BEZ0| B7(8H= 2l

10|, 07| M ErotS o FL|Ch:

tH
—
jr—

RETURN 2 IN [1, 2, 3] AS present, null IS NULL AS nul, null IS UNKNOWN AS unk;

present | nul | unk

I 1
t 1

t |t |t

EXES AK|A|F = HAXIEH| ] QELICE LIKE , ILIKE , SIMILAR TO = SQL MEQIL|C} Cyphere] E3iAl 28|
LYEILOIL| D, A7 (M 2 2FLICE PostgreSQLQI HA BEAA AMIH ~ , ~k , I~ I~k )E CypherOfl A SZFRfLICE
HMX} A
string STARTS WITH prefix ZXIE0| 11 HE EXEE AEfRILCE
string ENDS WITH suffix =XE0| 11 HO| EXtEE EYLC]
string CONTAINS substring 1 22 ZXE0| 2XHE ofC|of| = LIEH LT
99/ 454
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string =~ pattern EXHE FMH|7F POSIX H B Al

RETURN 'Matrix' STARTS WITH 'Mat' AS sw, 'Matrix' ENDS WITH 'rix' AS ew,

'Matrix' CONTAINS 'atr' AS c, 'Matrix' =~ '“M.xx$' AS re;

re

0]
=

@]

il

~+

S0 A QAR B o QIELICH QA 2 X2|2Hof St= ZH0l= = O[LE He

HE=X= HOIE EFJOA CHELIT.

Ma

A
+, -

* / ,
jsonb £ MIE S=I6HH

=
[
a
]

ALOf| Chdl SEfot
I

MATCH (p:person {name: 'Keanu Reeves'})
RETURN p.born + 1 AS plus, p.born % 7 AS mod, —-p.born AS neg,

p.name + '!' AS concat, [1, 2] + 3 AS appended;
plus | mod | neg | concat | appended
1965 | 4 | -1964 | "Keanu Reeves!" | [1, 2, 3]

S0 st + = invalid expression: {"a": 1} + {"b": 2} Z HEEL|CL

RETURN {a: 1} || {b: 2} AS merged;

merged

{"a": 1, "b": 2}

20| OILI2E Q40 WEIBIEIY SET n +=  map2 A4AIR,

jsonb HAFX}
£M2 jsonb 0|2 PostgreSQLS| jsonb FHAXZF £M0f ZHIZ HEEILICE &

o

HLMKL 23
json —> key /index JHHE jsonb 2
json —>> key /index JHHE text B
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e chal

—

Of = 2tk

kl
m
ot
+
o
|
rr
4
fot
i
=
i3]
-
il
I
0%
=2
i}
ot
x
rr
w
')
—
10
4>
P
_l"l'l_
1]
o
k]
r
i)

2+ off 20| = O WZLICH EXE 2 010 20|12, 2[AE0 AZQILICH

jsonb 2| 0|0] £0|7| HLXIZE
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json #> path EAE H{E Z20| Y= S jsonb 2

json #>> path EIAE HIE Z20| U= 2S text 2

json 7 key 717k JeX|

json @ json 1% 210| RLERS ZEsH=X|

json <@ json 1% 210| RERO| X E|=X|

json || json 0|of 20|7]. 24N £2 Het=|1, O sho| T2 HiE S BHELICH

MATCH (m:movie {title: 'The Matrix'})
RETURN properties(m) —> 'title' AS as_json, properties(m) —>> 'title' AS as_text,

properties(m) ? 'genre' AS has_genre, properties(m) @ '{"genre": "Action"}' AS is_acti
on;
as_json | as_text | has_genre | is_action
"The Matrix" | "The Matrix" | t | t

->> 2 text = UFEFHX|TF Cypher2| RETURN O] AZfEt ZHZS CHA| jsonb 2 ZMER WM2E7} ICHR SHEL|CH TSt
EXAEZ2 THU 2™ 3 2|2 SQLE ZMAA|L. HI0|H EIJS OS2,

Cypher 2t0l|lA PostgreSQL2| LIHX| jsonb HAXIE X[HiSH= 1 &l0| & 74K 10, & Ct A= H7|E Cypher?t AHX[RCH=
HollAM 2kZ Lt

|22, jsonb o[ 7| &K H&Xt= CypherOllA &2 =~ AELICE

jsonb 2t = AtO|Q - = iMlo
2 invalid expression 2 HL|CL 7= SQLE ZIMA X[27L} REMOVE Z X|RHAIL.

properties(m) - 'plot'
HIO|E|E jsonb AKX} Hoil BXIE 2|H{HED FH J242 JSON EXHE0| OtL|2t JSON 2A MH|Z THAEIL|CE J2fA

m.title || '!' 2 Token "!" is invalid Z MI§EILICE, m.title || to_jsonb('!'::text) A& I HAXI0| EFRIO|
e T|HAXIE FHAIR. EEE Cypher Z SHME Fst= + B MHAIR.
=

FH2 - 2E O E9[ &K, & E /* FE ®O| E|= *x/ MX|YULICL E8 FH2 SHEERE, FM0| S0] A= FHE T4

12| ®o| St&LItt. /7 = FA0| Ot 2 LEYLICE

MATCH (m:movie {title: 'The Matrix'}) —— one film
/* a block comment

over two lines x/
RETURN m.title AS title;

"The Matrix"
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nullzt &X| =2

null 2 & &= §iES TELCH H] 1o
=
—_

2 Q= 240l ot 1, &4 ZHe OpELICE £M0f nullg E2s
allow_null_properties £ # = |

z2|E

AND , OR , XOR = M| 72| gt = CiZat 20| 2HEELIL). of2 B= HE s ddich ZHYLICH

SELECT a #>> '{}' AS a, b #> '{}' AS b,

ret 3 £40| X/ELICt

andv::text AS "a AND b", orv::text AS "a OR b", xorv::text AS "a XOR b"

FROM (UNWIND [true, false, nulll AS a
UNWIND [true, false, null] AS b
RETURN a, b, a AND b AS andv, a OR b AS orv, a XOR b AS xorv) q;

a | b | a AND b | a ORb | a XOR b
true | true | true | true | false
true | false | false | true | true
true | null | null | true | null
false | true | false | true | true
false | false | false | false | false
false | null | false [ null [ null
null | true | null | true | null
null | false | false | null | null
null | null | null | null | null

NOT 2 HE HA2E, AXE F2E, null2 null2 HFEL|CE

SELECT a #>> '{}' AS a, notv::text AS "NOT a"
FROM (UNWIND [true, false, nulll AS a RETURN a, NOT a AS notv) q;

a | NOT a
true | false
false | true
null | null

I

)
°

J2fA AND = BHEZO| HXI0|H 2ZHEZ HAl0|1, 0R & $HE0

Tl BE A2 nullL(ch

Ho|H 282 Ho|H, CHE F0| 2

._.
=

|.|'|
my
rlo
=l
H)as

SELECT expr, res::text AS result FROM (
RETURN '2 IN [1, 2, 3]1' AS expr, 2 IN [1,2,3] AS res
UNION ALL RETURN '2 IN [1, null, 31', 2 IN [1,null,3]
UNION ALL RETURN '2 IN [1, 2, nulll', 2 IN [1,2,null]
UNION ALL RETURN '2 IN [1]', 2 IN [1]
UNION ALL RETURN '2 IN []', 2 IN T[]
UNION ALL RETURN 'null IN [1, 2, 3]', null IN [1,2,3]
UNION ALL RETURN 'null IN [1, null, 31', null IN [1,null,3]
UNION ALL RETURN 'null IN []', null IN []

) a;

AgensGraph 2.18 Documentation © 2026 SKAI Worldwide Co., Ltd.

10l [h2tELICE nullS B2 2[AE0IM RX| 2ot ZH0I2te M2 H7| JAUSE = ALEZ, H2

FELICE nullo]

.
2l
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expr | result

"2 IN [1, 2, 3I" | true
"2 IN [1, null, 3]" [ null
"2 IN [1, 2, null]" | true
"2 IN [1]" | false
"2 IN []" | false
"null IN [1, 2, 3]" | null
"null IN [1, null, 31" | null
"null IN []" | false

B 2|AETH |2 IL|Ct O Qtofl= OtRAE QB2 nullo]| CHoiAM = EHo| AR IL|CH.

nullg Wse= B34

QFLE 20| OFLIEt nullE Ls= EHAISYLICH

B34 ol®
n.no_such_property 1 A0 33 £40] gi&LCh
[1[0] , head([]) J2|AE0 O3 @47 i&LICh
1 + null & == gl mAMKIRLS| A lL|Ct

1 < null, null = null 2 4 Qle kel Hlw L|CH
sin(null) , toUpper(null) nullg =1 S &3t g4-QlL|C}.

MATCH (m:movie {title: 'The Matrix'})

RETURN m.no_such_property AS missing_property, []1[0] AS missing_element,
head([]) AS head_of_empty, 1 + null AS arithmetic, 1 < null AS comparison,
sin(null) AS function, null = null AS equality;

missing_property | missing_element | head_of_empty | arithmetic | comparison | function |

equality

null | null | null | null | null | null

IS NULL O] Q= A2 null = null Of nullo|7| KHERILICE IS NULL 2 null2 ZAlSH=s Sot AHQdL(C

WHERE , FILTER , CASE WHEN 1} J 8lo| BE X2 2|0 & 1 8ol 242 8hX| 4&LICE  jsonb
2Xtg- xr 2|AE. “"OE LYotele 22 FLICE

CREATE GRAPH demo;
SET graph_path = demo;
CREATE VLABEL t;

AgensGraph 2.18 Documentation © 2026 SKAI Worldwide Co., Ltd.
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CREATE (:t {name: 'Jack'});
MATCH (n:t) WHERE n.name RETURN n.name;

ERROR: cannot cast "Jack" (jsonb type string) to boolean
1 F= RS WISh= UM LIQEER, QFIH0|ECE B2 2 7|7 UK TEeh Ol ZHRILICE OiE0 jsonb 7t O
U2 IH0H M, 2E0| DHyE mf HREL TR

]

MATCH (n:t) WHERE 1 RETURN n.name;

ERROR: argument of WHERE must be type boolean, not type integer
LINE 1: MATCH (n:t) WHERE 1 RETURN n.name;

N

A
rr

Sot= HANE 2 AAA|2. WHERE n.name IS NOT NULL 2 1 £M0| Q=X| 24LICk

"JaCk"

WHERE n.name <> ''

= | H|O] UX| f2X| 21, WHERE n.active = 1 £M0| X2 E2|H
SxIBLICE jsonb =2[210

20
S22 Y tHete| 7| mEL|Ct.

L=

o
Kl
o

a
I

null 048] 2HoFS0{X| 1 SQLOIAQF 20| SEbFstL|C}, Ij*OI null®l g2 gretz|X| Q11 OFR QB L LEX| QE&LICH J2HA
WHERE n.no_such_property = OFF SH Ht2lsEX| QH&L|CE

02
]

0|42 H|O] QUX| 42 S RO E HWOISHH 0| 2E|ALS| o| =Xl otd EHEQILICEH O3 WA= # 2| = SEokX| b2
Ag 7|ECE A L= tiAl AofgiL|C 2RE 10M0f Sh=X|= Cypher =&H40| LiZgiL|Ct.

X gy

openCypher

CHE RXOlM CypherE &1 2 SX7F ZE 2] &| Xt0|7t Ml 71X AELIC

E MAAL. "My Label' 232 2FQILICL

AERE 2Z2AZ HHY D, WE2 Q18 EXIIt OFHLICE 2MEHE
A20Z R AL 2hsEE AEAE 2L

XOR , STARTS WITH , ENDS WITH , CONTAINS , =~ = 25 71 openCyphertAe}t 22 SEQIL|C,

ISO/IEC 39075

of Ym Ao HY|H2 H#FE2| 71E 4o A2l 22 79

FS 2X|0H BZFO| BNF= OFELICE
IS [NOT] UNKNOWN 2 22|210i| Cizt null ZAMS EZ0| B7|8Hs Walo|n

= YAl IS [NOT] NULL 2t el 2HorSOELICE. XO0R &=
JHELICL S CH EEQ| <boolean value expression> (ISO/IEC 39075:2024 §20.20)0f £2LICE. UNKNOWN £ ZtO2

Mpt 22 Q2QILICE. LIOIXIS GOL H3HS AToHIAIL.

SHoS=E ol
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re
iy
oot

=
CIlOJE| EFRl — graphid , vertex , edge , graphpath , 12|20 jsonb &4
MH MH — 2 E MM 2R3t graph_path & Z&

7I19IE — TH| 7|1R1E S5 CHo{E HE

Cypher, GQL, SQL — 0= A E HLH &7t

PostgreSQL: SQL 72 — Z'2 #A{ Q| SQL % Hut

clofE] Ef

AgensGraph= PostgreSQL2| Ete Zigtoll CHd 7HE CRILIC}. graphid , vertex , edge , graphpath , rowid RLIC}.
Jefmr MESH= O 5ol 22 A2 2|0|=2] properties ZEO| &7 jsonb 2LICE PostgreSQLL| 2= EIR2 HS| & &

ALl PostgreSQLO| EA=tet Ciz SZfetL|Ch

Ol CH2 7 E OIDZ  pg_type Off H2l& A2 2 2= Cl|O|E{H|0] A0 M 21 20| BRBIX| g4&LICH

=] o o~ =] A
graphid 8HIO|E, ZIo= HH SILE = 7hM SHLPO| AEXIIL|CE
vertex =g, 7hH id, &4 ¥ 2|10 0ol F2|H |X|L|Ct
edge g, 71 d, 2% id &, &4 ©, 32|10 1 HO| XLt
graphpath 3, 7HH FHEo| uiEnt Mo HHILICE
rowid 10HO|E, &=2 Ell0|2 OID2t & ZRIE{IL|Ct. LI EYILICH
graphid

graphid = HHFO|L} ZHMO| AEXIQILICE ZEMe Xp7| BHE K|=8t{ 1 A

o
Rl
>

49| 16H|E7t 2[012 id, 5t%| 48H|E7} 2f|0| SOt DHAX|= AIZAQ1 2 idYLICH =3 HEi= labid . locidILICE.
T HRXIZE off ZRU0IA| SQEX| = J2HII A ML=t 2FRLICE O] B2 O FA MIS LS L|Ct.

F eIt I R2ES Ul ZeELch

SELECT id, graphid_labid(id) AS labid, graphid_locid(id) AS locid
FROM moviekb.person WHERE properties—>>'name' = 'Keanu Reeves';

id labid | locid

—_— —

graphid( labid , locid ) 7t 1 2252 StLtE ZhELICE 2i|0|22] id ZEO| 7|23t B A0|M = Est= At 22

gYLch

rEl
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e
2|0|2 id= 16H|E, 2Z id= 48H|EO|EZ2 J1& 2 graphid = O|Z&LICE

SELECT graphid(65535, 281474976710655) AS highest;

highest

65535.281474976710655

o= HEo|

Hﬂ

NW

SOjLIEH E2|= 20| ofL|2t HEELICE

SELECT graphid(65536, 1);
ERROR: labid out of range: 65536

SELECT graphid(3, 281474976710656) ;

ERROR: locid out of range: 281474976710656

02 0|2 o= ook UCD 2, Co|E{H0|AL ) 65535712 0|22, o2 Ach 248 - Kol 2

AZ 7kt of
oot A7 OfLIat BeH0|22 graphid(e, 1) S 0.1 2 BHSLICH Chot 20|12 id 02 HIESHE RS OFRZE QiALIC of2t
£X|= PostgreSQL AHAI9| 24} BhH| R|gto] 20t ER4gsLiCk,

o izt

graphid 2 £0{7t= & H&2 numeric OlA 2= 2 SHLEEO|T, I LA|IMQILICE integer OIM 2= A2 glCEE
A Qo] M2 M= HBE[X| QbSLICE

SELECT 1::graphid;

ERROR: cannot cast type integer to graphid
LINE 1: SELECT 1::graphid;

~

mjo

EHES MOMAQ, ASXTO| Qle 2ok| 2|E{HS Y HBE| T Jabid . locid HEHS| 2XIES mAIE/L|CK

SELECT 1.1::graphid AS from_numeric, '3.1'::graphid AS from_text;

from_numeric from_text

1.1

|
| 3.1

numeric & HH2t2 T EIRIO| *345}5 HIAIOZ £=XIE I&LICE 20 1.1 2 1.10|2H= 47} o2t 3lo[2 12 24 1QL|CE
2= XtE|7t g= numericolle 22 id7F Y AEELICE 1:

::numeric::graphid & invalid input syntax for type
graphid: "1" 2 ®L|Ct

—

graphid O|M LI7t= & HE2 QIALICH 220| HQ38HH graphid_labid() 2t graphid_locid() S M7HLE O Z3HE|A|
:AIA'E
T A .

e
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vertex2} edge

vertex = EE M 2 &l 2t ZIQILICE id graphid , properties jsonb , J12|11 1 39| E2|& QX|E H2 tid
QULICE MY1= 3 tid 2 3 S CHA| #ELICE edge = 22 M BEO| start graphid 2t end graphid 7t C{siZ
AL

20l21tid, £88 20 F= HEi= S E L

MATCH (p:person {name: 'Keanu Reeves'}) RETURN p;

person[4.11{"born": 1964, "name": "Keanu Reeves"}
ZHA2 Xp7| id2t £4 Atojofl ¥ B S ESHH, ARE0| HAY FLICH

1

MATCH (:person {name: 'Keanu Reeves'})-[r:acted_in]l->(:movie {title: 'The Matrix'}) RETURN r;

acted_in[5.11[4.1,3.11{"role": "Neo"}

Je2fM 22 HEO0| labellidl{properties} , ZH10| 1labellid] [start,end]{properties} ®ILIC}. £HM0|gl= Q4=
Hl S =24t |Ct. directed[6.8][4.8,3.51{} QLIC}

tid EE= F £ Hel oL|o = S0 UK g8, o] 2ioh A OFEL|T. 1 o] A=A 2o HiZ LTt

r] -

= =
vertex 2 edge Ofl= 22t H|w HLXF 41 7H7F AL, T §hofl= O A RISLICH:

EfQ! HLRL

graphid = < < <= > >=

vertex =\ <> | < <= = [>=

edge =< l<|l<=l1=]]>=

rowid = < < <= > >=

graphpath 9le
HlnE AEXEO 2 BHL|CE vertex_eq 2 1 N &+E2 id EEE H|Wstn {42 s EX| gb&LICH £40| 21 id7t
LHE & FE2 ZX st

CREATE GRAPH twins;

SET graph_path = twins;

CREATE VLABEL pair;

CREATE (:pair {k: 1}), (:pair {k: 1});
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MATCH (a:pair), (b:pair) WHERE id(a) < id(b)
RETURN a, b, a = b AS equal, properties(a) = properties(b) AS same_properties;

a | b | equal | same_properties
pair[3.1]{"k": 1} | pair[3.2]{"k": 1} | f | t
=M 22 AN M2FZLCE a < b = graphid 42 HIWSIEE, HX 2{|0|5 &A0[1 10k 20| 2 oM = &Y
EMYLICE O] =M= H&=A0|1 2FYXI0|0fA] ORDER BY 2| S& ofi20l ZELICE HIOJHE 5 A M == A2 ordLItt.

MATCH (a:person {name: 'Keanu Reeves'}), (b:person {name: 'Carrie-Anne Moss'})
RETURN a = b AS equal, a < b AS less, id(a) AS id_a, id(b) AS id_b;

equal | less | id_a | id_b

f [t | 4.1 | 4.3

[l

A £4S H|woteH £43 H[WSHYA|R. properties(a) = properties(b) K& M7L}, Xoh= 7|2 0|EQE REHA|L.
EIQ 25F AAXOZ jsonb 2 HEHEILICE O Het2 &4 WS |10 MEXH= HEILICH pg_cast 2
vertex_to_jsonb 2} edge_to_jsonb RLICt J2HA m::jsonb = properties(m) QL|C} HICH 2ioko| of Hst2
SASLICE

4n
i)

graphpath

graphpath = H{E & HZ =l S8 EFQJQULICE vertices vertex[] @ edges edgel]l RULICE ZtM n7iQl 2= & n +
PHE HoB=Z, HHE siLtof| HiQlEEl 2= H™ StLtof| 7HM0| gi&LICh

MATCH p = (a:person {name: 'Keanu Reeves'}) RETURN p;

[person[4.1]{"born": 1964, '"name": "Keanu Reeves"}]

23 2 ATHE HE-7HI HHO| Mot o P9 2
=Ll z
24

S U=z Z4MD dE2 FEo ZHYLICE F 0| F 71| Hig=
E|= 20| o2t M2 e St T2 ZHd ShLte

C
[m}
£ B2 P M HE, M n7lRl B2E 2n + THE ESHRILICH
=
=

TMLI0l= nodes() 2 edges() 2 EHHLICH O % g7}

MATCH p = (:person {name: 'Keanu Reeves'})-[:acted_in]->(:movie {title: 'The Matrix'})
RETURN length(p) AS hops, nodes(p)[0] AS first_vertex, edges(p)[0] AS only_edge;

hops | first_vertex | only_edge

1 | person[4.1]{"born": 1964, 'name": "Keanu Reeves"} | acted_in[5.1][4.1,3.11{"role": "Ne
OII}

graphpath Ofl= Xt7| HAMXPIF QIELICE 23k, =X = QIELICE CyphertiM B2 £2 H|Woh= A2 HEELICL S &Y

AR oL O BEHAE2 jsonb = E|EO0VH=0l, Z2= jsonb 20| OFgLICH
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MATCH pl = (:person {name:'Keanu Reeves'})-[:acted_in]—>(:movie {title:'The Matrix'}),

p2 = (:person {name:'Keanu Reeves'})-[:acted_in]->(:movie {title:'The Matrix'})
RETURN pl = p2;

ERROR: graph object cannot be jsonb
LINE 3: RETURN pl = p2;

SQLOiIM= H|w 7t ElLICEH St 2401 CHS PostgreSQLE| U HAXIE SdA0|2, U2 F HIES HE He|= Z&LICH

SELECT a = b AS equal, a < b AS less

FROM (MATCH p = (:person {name:'Keanu Reeves'})-[:acted_in]->(:movie {title:'The Matrix'})
RETURN p AS a) x,

(MATCH p = (:person {name: 'Keanu Reeves'})-[:acted_in]->(:movie {title:'The Matrix
Reloaded'})

RETURN p AS b) v;

equal | less

_______ +______
f | t
O H|WOE tid EELZ SOI7I22, O A2t EEst= A2 H|woh= 20| OfL|2) 23l MA|Q| AEXIE H| W= QLT 28 4
Qe A2 25IH nodes(p) LtidE H| WAL,
to_jsonb() = CypherO|ME SQLHANE HZE HetptL|CE O Zap= LHE X8 E{HLICH F HiEn 2 E 419 tid

QLICE pg_cast Ol= graphpath A Jsonb 2 7H= & 30| QSLICE J2HM  p::jsonb = XS AHIAS] F=
Cypherdf M= S50, SQLO|AME cannot cast type graphpath to jsonb Z AIiEHL|Ct

rowid

rowid = E|0|& OID2} 3 EQIF

% |' Xl':._l' §§§§7|7|- I_|'AI_'| AlEd xl- LI.EE:‘ |_H_|_0”k| ML‘lEl' Hl ﬁl_l'xl'
041 7Het btree HAKF S2HAT} U1, &2 4

SELECT rowid('moviekb.person'::regclass, ctid) FROM moviekb.person LIMIT 1;

ERROR: "rowid" type does not support output function
rowid_tableoid() 2 rowid_ctid() 7} & HEtS glol I Zte &=

SELECT rowid_tableoid(rowid('moviekb.person'::regclass, '(0,1)')) AS tableoid,
rowid_ctid(rowid('moviekb.person'::regclass, '(0,1)')) AS ctid;

tableoid | ctid

16482 | (0,1)

1 OID= s HIO|EH[O| AN moviekb.person O RHS| A &l Zt0|2 2, K| whOICt CHELICE
Cypher0ilM rowid & 2HS0{ U= A2 g1, OHZ2|ZAH|0]d ZE0M OUE £ OIRE §ELICE pg_type It \dT Of LIEHLt7|

20l 07| EMetol & ZALIC
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Jej EfRlol HiE

rtex[] , edgel] , graphpath[] = A}7| &3 &f+-E 71! Yol PostgreSQL HIE EtI0|EZ, 1 240 Z2 ES

ve
HAOZ = EIL|CE

HE-ZtM-F20) CHet collect() = Ol U[O|E|E U & SHLIE BreteiL|Ct O gh2] 240l CHBt collect() = jsonb £
HESFEEL|CF

MATCH (:person {name: 'Keanu Reeves'})-[:acted_in]->(m:movie)
RETURN pg_typeof(collect(m)) AS collect_vertex, pg_typeof(collect(m.title)) AS collect_propert

Y

collect_vertex | collect_property

4
t

"vertex[]" | "jsonb"

HO|E[E HHE 2 2t 42| jsonb AHZO|OfL|2} 24 XHHIE HoB=Z 1 #MRU0| Xt7| AEXE SXIGLICE films[0] 2
vertex 0|1, H7|M £ME 7Lt FItEE= HoM JAS w22 = JYSLICH
2| AE 2t H 7= jsonb & QHEEQL HOE[H HIEE QHEEE T 210 JASLICE o= S
Cypherd|M QIXt= EHE  jsonb O|2ZZ ZItT jsonb YULICE SQLOIA Zt2 Th4-0f AX| HHES FTH AKX
AL M= Bt Het shaeof AELICE

ZH=Xs AR Kh2tZL T
| BiEO| SOFZLICY.

HHE HXtof AlZ

Cypher= 2|AEQ| HAIS 0RH M1 S4 EXE 2o, O 71 HO|EE BIE0l| = HERLCE:

MATCH (:person {name: 'Keanu Reeves'})-[:acted_in]->(m:movie)

WITH collect(m) AS films
RETURN films[@].title AS cypher_index_0, films[1].title AS cypher_index_1, size(films) AS n;

cypher_index_0 | cypher_index_1 [ n

"The Matrix" | "The Matrix Reloaded" | 4
SQLOIIM &2 22 HHE2 PostgreSQLS| w15 2t 128 A[Zfotn, HAF 02 HPIE HOEHLICE

SELECT (films[1]).properties —>> 'title' AS sql_index_1,
(films[0]).properties —>> 'title' AS sql_index_0

FROM (MATCH (:person {name: 'Keanu Reeves'})-[:acted_in]->(m:movie)
RETURN collect(m) AS films) q;

sql_index_1 | sql_index_0

The Matrix | null

4

AL|ck:

rir

unnest() 7t %S CHA| Q2 HIRH, SQLOM = 28 740 #ot

SELECT (v).id AS id, (v).properties —>> 'title' AS title

FROM (MATCH (:person {name: 'Keanu Reeves'})-[:acted_in]->(m:movie)
RETURN collect(m) AS films) q,
unnest(q.films) AS v ORDER BY id;
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id | title

3.1 | The Matrix

3.2 | The Matrix Reloaded

3.3 | The Matrix Revolutions
3.4 | The Matrix Resurrections

£M: jsonb

glo|E0fl= jsonb EtIC| properties ZEO| St} U, T 20|29 EE HAMu 7tMo| BE £40| O Qtofl JL&LICH T2HA
£Moll= MAE EFRI0| SIELICEH T EFUS 210l X[l JSON EfRio| 2210|= I ZIL|Ct
24200 H 4 U %
JSONQ| o441 Etl REQILICH
JSON Ef2! Cypher E7| BT
2Xtg "text' A2 HQIL|CE O|AH|O| X = JSONS| FAIS mEL|Ct,
=Xt 42 , 1.5, 1e3 JSON ==Xt Et] oLtieo|n, 4= A7} 2 GlELICt
=2 true , false
HHE [1, 'two', nulll ElIS MS 4 U0 ZSHEL|CE
2| {a: {b: 1}} 7|le MHSHEE 20|X| EoH A2XtZ HHELICEH
null null nullg getstH 1 £40] X[YZEILICE  allow_null_properties £ H = A= of|LCt.

MATCH (m:movie {title:
RETURN jsonb_typeof(m.
jsonb_typeof(r.

'The Matrix'})-[r:related_tol->()
title) AS title, jsonb_typeof(m.embedding) AS embedding,
weight) AS weight, jsonb_typeof(m.no_such_key) AS absent

LIMIT 1;
title | embedding | weight | absent
"string" | "array" | "number" | null
o= 43 null $42 22 AQULICE T2 gl 710 CHSt jsonb_typeof &= "null" O| OfL|2} nullRILICY.
2Kt EFI2 SHLFO|X|TH M2 A XS =TF KEE| D, J240] Lol A H 20| YojLt=XE A™EL|CH

CREATE GRAPH demo;

SET graph_path = demo;
CREATE VLABEL t;
CREATE (:t {a: 7, b: 7.0});

MATCH (n:t) RETURN n.a AS a, n.b AS b,

AgensGraph 2.18 Documentation
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a| b | a_div | b_div

1 1 '
t t 1

| 7.0 | 3 | 3.5000000000000000
n.a 2 n.b ==L} jsonb_typeof 7 number O|1 ZTIN H|WED2 0|H2 F JH2| EFIO| OFELILE, &5 XpEI=E R 7Y
A=K 7|H5k= SHLtof EFUILIC
MAE EIJO| IeE2, EfRI0| MZ CHE 22| =M= jsonb H|w7t ZFELICE null, A0S 2AHE, O0S <A, O0HS 2219,
JCks B, O0hE Z4M|LITE O =M= PostgreSQLE| A ILICE EIY HEC 2 SHTH £40| 22 {82 properties OM
A2 At k2| HEE & A= Ol1f7F ARYLICH

RETURNO| E8{F&= 2

Cypher®| RETURN & Zt AZtz} £
EH&LCh

ny

2 jsonb Z ZLICE boolean 2 =2[HCE 11, O EIRIS X}7| A2

SELECT pg_typeof(a) AS property, pg_typeof(b) AS property_cast_to_text,
pg_typeof(c) AS string_literal, pg_typeof(d) AS number_literal,
pg_typeof(e) AS boolean, pg_typeof(f) AS id, pg_typeof(g) AS vertex,
pg_typeof(h) AS path
FROM (MATCH p = (:person {name: 'Keanu Reeves'})-[:acted_in]—>(m:movie {title: 'The Matrix'})
RETURN m.title AS a, m.title::text AS b, 'x' AS c, 1 AS d, true AS e,
id(m) AS f, m AS g, p AS h) q;

property | property_cast_to_text | string_literal | number_literal | boolean | id |
vertex | path
jsonb | jsonb | jsonb | jsonb | boolean | graphid | vert

ex | graphpath

&M Z2 HAARQ. RETURN 29| ::text & H=h2 1 ZH7|0f Qs 227t E[EE OFR A T HHRX| ob&LICH 21
EXE2 JSON mEEet B EHELICH

MATCH (m:movie {title: 'The Matrix'}) RETURN m.title AS title;

S AZRIE HO2{H SQLOIAM T Z2F2  jsonb O THLHMAIR. #>> '{}' O] 2A] MK|IE HAEZ JHHL|CE:

SELECT title #>> '{}' AS title
FROM (MATCH (m:movie {title: 'The Matrix'}) RETURN m.title AS title) q;

The Matrix

M= Y#2 sQLat Cypher 41717t 28] CHELICE 0| M7= S40IM SofH 2ol HEELILH S2[ EHAR

boolean OF, 1d(n) 2 graphid 2, J2|Z @4 vertex - edge - graphpath Z E&LICH EIRY HEHCE SHE £4:
oll2[LICE O ¢71= O ZEollM Estin O A3 Xtrle| Eflo 2 S0kzL(C.
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0?..’

H3t

Cypher?| :: 2SQLO ZECI X2 EfR! 0|5 Zet2 HELICt text , date , uuid , jsonb , inet Z2 T EfR! O|SO0|Lt

He 1

gt 0|22 EHELICE SQL 20| S8 LR = |8 B7| = 2ELICE X[ O|&( int , integer , smallint , bigint ,
real , float , double precision , decimal , numeric , boolean )Z} X} O|&( char , varchar , character
varying ), 22|11 bit , bit varying , json , interval &L|C|L

RETURN '42'::int AS i, '4.2'::numeric AS n, 'x'::text AS t, '101'::bit(3) AS b,

'l day'::interval AS iv, 'true'::boolean AS bo, '2020-01-01'::date AS d;

i | n | t | b | iv | bo | d

42 | 4.2 | "x" | "101" | "1 day" | t | "2020-01-01"
0|R= & Heto| Bt S OEA| XIASH=710]] UELICE Cyphero| & Het2 HWHst Ete) 0| S BELICEH J2|10 A7t EESHA|
CHRE 4=X|-2XHH|Eqjson-interval 7| BH5LICH TIMESTAMP °f TIME T Edst E7|QIM|, whEl 240| HtZ O SQILICt.
J2jM = Ch HRELCh

RETURN '2020-01-01 10:00'::timestamp;

ERROR: syntax error at or near "timestamp"
LINE 1: RETURN '2020-01-01 10:00'::timestamp;

A

RETURN '10:00'::time;

ERROR: syntax error at or near "time"
LINE 1: RETURN '10:00'::time;

A~

TEHR O|B0l ZHE E0|MA2. QI8E 0|F2 7|/IE7t oLt MEX0| 22, SAISHE 4|2 Et L|Th 22 ElS
Zte|ZLck:

I

RETURN '2020-01-01 10:00'::"timestamp" AS ts, '10:00'::"time" AS t;

ts | t

"2020-01-01T10:00:00" | '"10:00:00"

T 5o Al 2t EfRU2 BF HRHS O|S0I2t IZH7L HRoHA| 42, date 2+ timestamptz = JELICH

RETURN pg_typeof('2020-01-01"'::date) AS d, pg_typeof('2020-01-01'::timestamptz) AS tz;

d | tz

"date" | "timestamp with time zone"

CHE Z2 Cypher 510l o HE5H= 210|H, HI7|ME= SQL 28 THIE & & AFLICH
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SELECT (t #>> '{}')::timestamp AS released FROM (RETURN '2020-01-01 10:00' AS t) q;

released

2020-01-01 10:00:00

& Zato] Xjo|E EHAIL. Cypher tOlAl= 20| CFAl jsonb 2 ZMO|2Z JSONQ| ISO HENZ S HELL B7H Z2EILICL SQL
o HE2 MK timestamp S F1, 1 EQIQ| =2 o4 IS E248hLCt,
20t = H|CHAO| 8tLt I UELICH 22Xt 2[E{ZHo| £ '.'::jsonb = IHAEI 2M7LOtL2t jsonb EXIEES THELICE O

2|E{=0] 0o|0] JSON ZXE0|7| tiZ LIt Cypher0ilA jsonb KIS BHSE{H W 2[E{E S MyA|L:

RETURN '{"a": 1}'::jsonb AS as_string, {a: 1} AS as_map;

as_string as_map

"{\"a\": 1}" | {"a": 1}
£ 2= A= PostgreSQL Et)

HolL|ct, J2fx= of2{2o| Ef|o|2x} 2t Cf|0|E{H|0| A0 U222, PostgreSQL H|O|E] EFR] o] D= EIQIS CiZ £ 5
QUBLICE £X|, Xt Lip-AlZE 22|, BH, 78t HEYT FA, HIE 2XIE, HIAE Z4A UUID, XML, JSON, Hi, 23 #9|,
SHQI, K| AEXITF J-ELCH SHE0| Coh Bt e £ 4= JUSLICE

PostgreSQL EtJ0| T2z o} PHt= Xf2|7h A LT

o| 2ddt E|o|=20|H, ot 2EH0i|A I ZRQITIL|CE timestamptz , numeric(10,2) , tsvector 2| 2|0|<}

ML e o JZE0| QlojoF & Xt2| 7t o 7| L|Ct.
A

o

2o|=2| SHE HYYULICL £d SIS AN EtYe| &X ZECZ FHISEZ, O £40] 1 Efle| A -H|w-2HA X||S
AELICH

openCypher

—
1]
L)

vertex , edge , graphpath 7t openCypher EF H|A|2] node - relationship - path Off SHEFEILICE O47|A AZ
ERI2 ME AKX ASLICE 2XHE-2XHE22|H-2|AE-MO| 2% jsonb YLICH JEiA O X7t HQIX| ApQ1K|= MAE

[a=]

Etio| OfL|2t 21 ZlollA LIt

A2t Zte == EFRIO| OFILIC}. date , timestamptz , interval 2 PostgreSQLS| 710|311, & tHat dt A SHE
ZHS Eoff FELICE 22T £F9| datetime O|L} duration 2 QI&LICE Xt0|Q] FH| 222 Cypher ZEHIQILIC
ISO/IEC 39075

HEZO| &M el T EQE Z2 WAOZ  vertex - edge - graphpath Of CHEE!LICt £A0KCH EFRIO| MAUE|= BEQ| BH2
SAE AEO| MISELIC GQL M-S HISHAIL.

B g

T2 —2[HE, MR a2 s He UY
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MH &3 — allow_null_properties 2} enable_property_promotion
Tt OEA| MEE[=7t — 20| 2 HI0| 22 RFAU2E =0 U=t

SQL™ Cypher 17| — ZAE €0 k2 F7/171

AMAHIFIEEZ — ag_graph , ag_label S

PostgreSQL: HIO|E{ Bt — 2 5ol & 4= = 2= EtY

b |
=
Cypher 281 GQL 2&2 E2 0[F0{T! mjo|Z2fIL|Ct O] HO|X|S2 mfelz0| OtL|2t HO| 1 mo|Z2tRlof| A St &

FO A1, 2E HO|X[7F €2 2L|Ct.

GQLZ HA|Z B2 ISO/IEC 39075011 M 2 ARILICt. Cypher 2&0| 5{8&[= 20|H OCIML} HBEH Bro| BE= gl&LICH
F9| 0L #20| X[¥E=X= GQL HEEE HUSHIAIL.

271

MATCH

J2HZ0l| M IHEO| SOS=E 2E Xt2|E H1, ER|0tC Ha o AS HilFRLCh

e

[ OPTIONAL | MATCH pattern [, pattern ] ... [ WHERE condition ]

07| M pattern2 Y& mE D ZHd IEIS 0|0 52 20|, 0|§2 E¥ = UASLICH

[ path_variable = ] node [ edge node ] ...

nodes AT E HL|CH

([variable ] [ :label [ONLY ] ][ { property_map }])

edge= SI0|E 5 71 AO|Q| CHEI=E MA10 11 2t0f| edge_bodyE SLICHE

[variable ] [:label [ONLY [ ] [*[min][..[max]]][{property_map } |

1 =2|2| 50| E 2t oA £0| ks LIEFALICE M| Z7EX[7F AE LT

o o

-[ edge_body ]-> left to right
<-[ edge_body ]- right to left
-[ edge_body ]-  either direction
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A 7I9E JISY THMSE MR- [ 1 MK ... = Uks P2 EI| oS ATHIAIR.

CL
MATCH &= J2HZE SUICE Xb7| SIS REHE FHD ZH 9l0f 212 4 i DE WADICH 8 SHLES LS ALICH HES| 0|
QU QA 212t 2%0] AXIAIZ! HHY-2HI- Z20) BRI ELICE THo|m2fele] flaf2i Ho| 3 ng% ELick. mo|m2fel
JH20] MATCH = S012 HOIC g 1 AE|0] K| UXIS 1 Hoj Zelohs, BAE H2(0| A £210| ¥ Cfsts 2t
ZaLC,
47} Ol T QA AKFILICE FIoIM IHS 71212 4 912 BAULICE 1 947t BYS Fofts Hist BRH HAS
B A A 2.
Blolge RAE 1 #lo| 2t xHA| Hlo| 22 Fgkst, oNLY = 11 2ol X2 FStiLict #lolZo] glos @4 Tajme

ZFHRILICt. (m:movie {year: 1999}) 2f

EHE =MLt MATCH QHoflM SEXQI HE S FERILICEH M8 SRt=s HER2 1 H42 X0l OfRAL: SRIIK| @i
HE2 s Lt

StLto| e K| 2ol 22 ZHIE F H MX| @SLICE FF HilEY2 5 E 4 A0M IHHO| tZHE S = UK, =
= IHEO| X7 |7t X[Lb2 ZHIC 2 &| S0t 2 &Lt

ZHd 4= THEIOIC OF 10 & o= QUELICH CHAl A3 duplicate variable Of LESLICH W e Hig = 91,
J2# = X27t 22 YHOR HfgLCh
MATCH &= #2|E AIZSHALE R & 5 OL[0E S &= ASLICE #E2|E EUXI= ESLICE #HE[= RETURN , FINISH , =

M| 22 ELIof gLt

OPTIONAL MATCH = D{EIO| O} AX| ot = g &[0, O W2 2= Al IiEe| H4-E null2 HIIZISILICH XEAIS
LI22 OPTIONAL MATCH 2 EIIMAIR.

of7He 4

pattern Z 2 I§El StLIO|H, 20l path_variable = S 29 =k Q&LICt 2l HEZ 23
o2 7 Liget & QlaLct,

path_variable UX|e A2 FHol BIRITE| = 0150|H, 1 WD S MY B it
ZZ 84 length() - nodes() - edges() Z A4&LICt 1 0|2 AlEXIG{O}
BHLICE path X2 OfQtE|X| b2 F|QEE MSER ZHMK| 2OHH( “path” ) Of
Xt2|ofl M= HEEL|

variable UX|eh FHHO|LE ZHoi| BIRITE| = 0| SYULICH 42f2t 4 AUKLICE 0 B Flo| 2
HojlM 2eiL|ct,

label A s s HA 2jolg, 7t MEof = 7k 2fjoj2@lL|ct Attt oS
StLEILICY.

ONLY XAl 2lol2g MQIsta @, 1 QA st 202 Xt7| EHo|2o| Soj|gt x|t
74S AABE Z0l|= UX|SHR| QESLIC 201 20] QI0{0F FHL|C,
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property_map ™ 2|EE, B OAS B2 A2l oNH LT 2 7= O 240 22 0|8 £81t 22X
H|w &L C},
min, max 7t Z0o| 2 THRAO| KL= kM o] HAIQLICE *n 2 F=5| n &, *m..n 2mtn
AtO[, #m.. 2mOl&, x..n 2noO|5t, x TtMHSH}O|ARALICE
condition UX| At 2 LH= 22|l BHA 0|0, IHEIS| @E 47t HEI Tl Aol
HIHEILICE. WHERE £ HTSHAIR
ofl x|
2E of|Al= of|x| cllolE{ Aol M ARHEIL|CE
L4002 HH SILLHT|
MATCH (p:person {name: 'Keanu Reeves'})
RETURN p;
p
person[4.11{"born": 1964, "name": "Keanu Reeves"}
(1 row)
HE2 labellidl{properties} HEHE =HELICt. 4.1 0] O J2iXid0|x, id(p) 2 ASLICL p.id & id 2=

0|82 £4S ¢= A0|1,
Bt g0 2 nfaprp|

MATCH (p:person)-[r:acted_inl—>(m:movie {title:

RETURN p.name AS actor,
ORDER BY actor;

actor |

O a2 oy

LT}

O HAKH

'The Matrix'})
r.role AS role

"Carrie—Anne Moss" |
"Keanu Reeves" |
"Laurence Fishburne" |
(3 rows)

kﬂx-lﬂl- |_ |_ _I_OH E"OlE |

jsonbE =2

oo
=

2a5A| 22 7]

MATCH (p:person {name:
RETURN m.title AS film
ORDER BY film;

film

AgensGraph 2.18 Documentation

role
"Trinity"
IINeOII
"Morpheus"
AW, 72 r O HIIYEO] O role £MS FFE 4= USLICE Cypher?| RETURN O]

2 BAE U2 IS EeH 2 SotELIch

'Christopher Nolan'})-[:directed]—>(m)
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"Inception"
"Interstellar"
(2 rows)

ZHdofl= 7t gl 2 2F-ofl= 20]20] glELICh = Ct 60| 2XIE H|2fstH, o= B HiQlE HIES SO|X| &Lt

Sh£0| gl= ZHd IHEH 2 ZH40] o= B2 71217 | = LXAIZL T,

MATCH (m:movie {title: 'Total Recall'})-[:related_tol-(n:movie)
RETURN n.title AS neighbour
ORDER BY neighbour;

neighbour

"Inception"
"The Matrix"
(2 rows)

Total Recall 0= LI7H= related_to ZHd SiLiet SO{QE 2 StLi7E ASLILE ¥ BOf| St ES 22 <

[:related_tol—> T Z SEQL|CE,

oOH

F HEE £ OiE Z0I517)

MATCH (a:person)-[:acted_in]->(m:movie), (d:person)-[:directed]->(m)
WHERE m.title = 'The Matrix'

RETURN a.name AS actor, d.name AS director

ORDER BY actor, director;

actor | director

"Carrie—Anne Moss" | "Lana Wachowski"
"Carrie—Anne Moss" | "Lilly Wachowski'
"Keanu Reeves" | "Lana Wachowski"
"Keanu Reeves" | "Lilly Wachowski"
"Laurence Fishburne" | "Lana Wachowski"
"Laurence Fishburne" | "Lilly Wachowski"
(6 rows)

ZE FHjol| o|F 20l7|

2 KNS HIIF52{H IE A0 variable = & FHAIL:

MATCH p = (a:movie {title: 'The Matrix'})-[:related_tox1l..3]->(b:movie)
RETURN length(p) AS hops, [x IN nodes(p) | x.title] AS route
ORDER BY hops, route;

hops | route
1 | ["The Matrix", "The Matrix Reloaded"]
1 | ["The Matrix", "The Terminator"]
1 | ["The Matrix", "Total Recall"]
2 | ["The Matrix", "The Matrix Reloaded", "The Matrix Revolutions"]
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2 | ["The Matrix", "The Terminator", "Terminator 2: Judgment Day"]

2 | ["The Matrix", "Total Recall", "Inception"]

3 | ["The Matrix", "The Matrix Reloaded", "The Matrix Revolutions", "The Matrix

Resurrections"]
(7 rows)

HoiXIX| b2 2] ZHd 27|

H2FsSh A Ol

ZHd mEol 221« 7k A daket 4= AUELICH

o

gr=gtL|ct 2t Z7

=1 Bl

rir
>

MATCH (m:movie {title: 'The Matrix'})-[:related_tox2]->(n:movie)

RETURN n.title AS reached
ORDER BY reached;

reached

"Inception"

"Terminator 2: Judgment Day"
"The Matrix Revolutions"

(3 rows)

Steto| o O] Zo[ 02! A=t Zetk|2 2, AR YHE & & ottt gLtk

MATCH (m:movie {title: 'The Matrix'})-[:related_tox@..1]->(n:movie)

RETURN n.title AS reached
ORDER BY reached;

reached

"The Matrix"

"The Matrix Reloaded"
"The Terminator"
"Total Recall"

(4 rows)

ONLYZ X4 2flo] 2 2|5}

20|22 Xt 20| S0 = YL X|ELICE 20|20 El|0[Z0]| 11 Xt 2|0]E0| 2AE

2l|0|= StLtz SeLICh X10|S E2{H person O XHA! 2|0|SS StLt FHAL:

CREATE VLABEL crew INHERITS (person);
CREATE (:crew {name: 'Bill Pope', born: 1952});

CREATE VLABEL
UPDATE 1

MATCH (p:person) RETURN count(x) AS people;
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MATCH (p:person ONLY) RETURN count(x) AS people;

ONLY = 2[0|2 5, &4 ¥ tofl SILICE  (p:person ONLY {name: 'Keanu Reeves'}) @ ZH0| #&L|Ct ZHd THES —
[r:acted_in ONLY]—> OlN T ZA| SZFELICE E=H[ot 242 O|FA| £ S&ILICE

MATCH (p:crew) DETACH DELETE p;
DROP VLABEL crew;

UPDATE 1
DROP VLABEL

WHEREZ 2X| Za} Z2{ Lj7|

MATCH Off 22! WHERE = F|0fl 2= THA|7} OfL[2t O HX|of LR LTt

MATCH (m:movie) WHERE m.year > 2015
RETURN m.title AS film, m.year AS year
ORDER BY year, film;

film | year
"Blade Runner 2049" | 2017
"The Matrix Resurrections" | 2021

(2 rows)

o421 2lo|=2| ZHd YX|AI7|7]

7Hd 0= 2f|0| = 0] Z|TH SHLIJLICE =& LIEotH 2F 7t HLICE

MATCH (p:person)-[r:acted_in|directed]->(m:movie) RETURN count(r);

ERROR: multiple types for relationship not supported

CHAl 2ol 2 gle ZHE LXIAI7|22 2 20[22 WHERE Ol ZHARSHIA|R:

MATCH (p:person)-[r]—>(m:movie)
WHERE label(r) IN ['acted_in', 'directed']
RETURN count(r) AS edges;
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Ho O

label() 2 229| 2l|0|52 EXIE 2 BtetptL|Ct JeljA 0| SE0i| Chgt IN O] YEHXQI HEfo|, ZHM 2f|o|E<| TEh|
LXINZ = Gt dHAL|Ct,

]

8[0|2 HAH= WHERE ©t2| 220| OfL|2} label(n) = '...' Z HLICL. WHERE n:movie = T2 270|1, IjE0t XZHOZ
2 74 JZ-ELICE WHERE (m)-[:related_tol—>(:movie) = DHAE|X| QE&LICE THEIO| ZX{SH=X| ZHAISHE{H WHERE
EXISTS { MATCH (m)-[:related_to]l->(:movie) } & MAA|Q.

&M M2 jsonb 22 H|wWstD, &4 H|m =
WHERE £ EI5HMAIRQ.

J¥s

ites
Rl

=

o

E 20 2 Has= Q4 HL L A THAUELICE  (path) = &
MATCH path = ... = 72 FYLIC}. MATCH p =
sy

2{|0|E E#4] (ISO/IEC 39075 §16.8)

HZ2| <label expression> 220|E 0|E2 =2/&2 | , =282
QAOICH|0|E 0|2 BILIRt #toD2 Ml = o] L £ 4 gI&LIC

relationship not supported &

Tl

IO|Z 2 EI|Sh=0|, 6§7|M= 0F 20| ZHM, 7HH 20| ZHM,
label(r) IN [...] S MAAQ,

LICt. 2[E{=o| Etlo] MEE Etelat

fOl=0{X|= EH H-0lX| 2

Hx] o
&, B2

—[r:acted_in|directed]->

x| gf2 mf a2Zd0| ZH|7F ELICt

path 7t 7|{/=0|E2

MIALE O 0|5 WSHEZ AMHAL.

| 2 ¥&LICH AgensGraphes IHE

| —

—

multiple types for

—[r:acted_in|:directed]—> &= 7= 2FLIC}E. openCypherk =2
shortestpath CQHYA BF HE

EILIC} 2ol 221 WHERE

20| 201 (ISO/IEC 39075 §19.9)
Z=2 20|82 HAE n IS LABELED movie H£= n:movie 2 &LICL AgensGraphe & E7| 25 9X| A&L|CEH
label(n) = 'movie' S MAAL.
ONLY 4%} (ISO/IEC 39075 §16.7)
HZO| <element pattern filler> = #Ha M 20|82 EHA, =S B0 1 4ol OFR 2T BFX| 4&LICE ONLY 7}
SSLICE AgensGraphZt JAE Hot A2, 047|A 2{|0[=0] XAl 2{|0]=0] &&3k= E|0|[S0| 11 [2tA 20| & LX[7t &% Ex|
ZH[oll chet LX|o|7| MiERILICE 2|05 M4 EDSHYAR
pe s
OPTIONAL MATCH — T{EO| YX|A|F|X| Tt & EH7(7]
WHERE — X7t K| &= U= =
CREATE 2} MERGE — MI[0f M= ZE2 IHE 12
LOAD FROM — Z2 mo|Z2[Rlo= H|O|ES 240f S017|
g+ — length() , nodes() , edges() 2 4fo| A2 &
F2|8l7] — shortestpath - allshortestpaths - dijkstra HEHE Zest A=Z 32|
OPTIONAL MATCH
MATCH 2f 22 Ao = miE S AKX|A|Z|X|2H THEHO| OFR AT FX| 2ot 2 WS A F10 1 ol CHsf M= IEHS| HaE null2

HrlggtL|ct.
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e

OPTIONAL MATCH pattern [, pattern ] ... [ WHERE condition ]

7S T2 HH MRS RR] - [] MUK ... ks 72 EY| 7S AnehAL.

a9

OPTIONAL MATCH &= MATCH 2t Z'2 IjE S gfo} 22 HHAlo 2 UKX|A|ZIL|CE X[0]= INE0| YX|St= HE X ZHE W &
Q0| Yo{LH=71lL|CE O MATCH = 3 S HZIL|CE. OPTIONAL MATCH = 1 HE H7|1 IiE0| EQ8ts BE HAE null2
HIQIZSILICE LEFT JOIN Of CHSoh= =i 2 HMIL|Ct

0|0] 851 HR|0f| = = X7| ZHE QX|BHLICE nullo] 2 4= = 2 MEHX] TiE 0] EUSH= tH48QIL|C}
OPTIONAL MATCH Off 22! WHERE = 1 ME{X 2X|o| YRLIL|C IHEH S LXK =4S SASHA| ot B2 HEAXIX|

= =
2430 null2h 27| EHELICE B2 & F{0lA WITH L FILTER 2 Z2{ LHHA2.

[=]
OPTIONAL MATCH Z #{Z|E A|ZSHH, THEO| OFR A E LX|AIF[X] RHS o AO| Gli= 20| OfL[2t HE nullQ! & Sttt
LigLICE

o & otoll 2 EZ T2 IEI0| O4S10|H OS2 il MENMQULICEH TR LX|SEALE, B HH 7L nullS LhE &L

RS
pattern Z= I{EI0|H, MATCH 7t &&= Ziat 22 PEYLICH FF-2H-32 oNLY HEll=
MATCH S HUSHHA2.
condition 0 LX|o| Y2 Wot|= 22| EHAIYLICE 0] 222 SIBHX| Ret A2 IiE |
BTt nullQl A2 E&LIC
ofl |

BE Of|Al= of|#| cilolE{Allof| M ARHEILICE

HE oo} FRISIH| AFRES LIZSH|

MATCH (p:person) WHERE p.born > 1974
OPTIONAL MATCH (p)-[:directed]->(m:movie)

RETURN p.name AS person, m.title AS directed
ORDER BY person;

person | directed

"Ryan Gosling"
"Sam Worthington"
(3 rows)

"Neill Blomkamp" | "Elysium"
I
I

WES2RAE
5

HESHK| koD Z T E0f CHoll m O nullo] 2, [2tM m.title T nuliLICt W &S 3 MATCH 2
HE 22 FH2l=ot s

MATCH (p:person) WHERE p.born > 1974
MATCH (p)-[:directed]->(m:movie)
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RETURN p.name AS person, m.title AS directed
ORDER BY person;

person | directed
"Neill Blomkamp" | "Elysium"
(1 row)

YLX|SHR| Zot Wat H7|7|

H FloflM 2 HEH HTE nullQlX] AARBHYAIRL. Of2= L7k related_to 2H40] 8t

fir
d!

>
&

Q't
08
LO_I-
i

%
S
C
o

MATCH (m:movie) WHERE m.genre = 'Sci-Fi'
OPTIONAL MATCH (m)-[:related_tol->(n:movie)
WITH m, n WHERE n IS NULL

RETURN m.title AS film

ORDER BY film;

film

"Avatar"

"Blade Runner 2049"
"Elysium"

"Gattaca"
"Inception"

"The Fifth Element"
(6 rows)

WHEREZ} 0{C|0f] £0|=X| 27|

Jurassic Park 0= 1947 Sam Neill of HO| HiRE JUSLICH ZHE MEHX K| okl FH 1 Fok= {7t nulle! M=
AotetELICH

MATCH (m:movie) WHERE m.genre = 'Adventure'

OPTIONAL MATCH (p:person)-[:acted_in]->(m) WHERE p.born > 1950
RETURN m.title AS film, p.name AS actor

ORDER BY film, actor;

film | actor

"Jurassic Park"
(1 row)

2k
=

rlo

E=d

o

E ol HE5tH 2 Haks HHFLIC

MATCH (m:movie) WHERE m.genre = 'Adventure'
OPTIONAL MATCH (p:person)-[:acted_in]->(m)
WITH m, p WHERE p.born > 1950

RETURN m.title AS film, p.name AS actor
ORDER BY film, actor;

film | actor
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Hen x| HalS Al

OPTIONAL MATCH (m:movie {title:
RETURN m;

'Nope'})

m
(1 row)
m O| nullQ! & SHIRILICE o{7|A O MATCH £ AMH gHo| ool @i&LICt.
Fn)
nullel HEo| £4S /O™ 2FJt OtL[2} nullo] LIREZ, THEO| YX|A|F|X| 28t HOME m.title 2 QHHELICEL O WS
QO = TS OksH HIHO B KNS ZHAFSH= 24, WHERE n IS NULL QL|CH LX|st HEO|2HE ZARSIZIE O 448 "esh|
2t UX| @t2 4= U7| HHEJLICH
ek
MEed™ 22 (ISO/IEC 39075 §14.4)
HEZFO| <optional match statement> £ ZHSLE AZSE ZHM UX| EZFESE, OPTIONAL { MATCH ... MATCH ... } &
S EYLICE AgensGraph= MATCH HEZ 2f0i 2= OPTIONAL TFH ol 25 Hell= 72 RFULICE. OPTIONAL 2 CALL
gtol| = 2&Lct.
HEEE]
MATCH — INE 122t MEHEO| Ofl HEY
WHERE — X7, 12|17 1740| 23S Zt= X2
WITH — =4 X FolM 2 L= =
CALL { subquery } — OPTIONAL O] O] & t0j= =L}
WHERE
IHE S H|efstAL £ S 2B YL|Ch Z=710] FO| ofl &2 H{EL|C}
e
WHERE condition
BA IS Tl Y MRE Rl - [ 1 Mk Hh2 Jhs. IR BY| 742 HIsHAIL
Ay
WHERE &= 1 X{H|Z HO| OfEL|CE M| & F stLtoll 210, 22 Ho|M 552 H&LCt
MATCH Ofl 22 1 2X|e| AR AULIC 70| AHE mf THE S| R E HaTH HIQIGEY Q1 ZHE SSHK| 2ot LK|=
BHSO{XIX| &LICE
OPTIONAL MATCH O 29™ 1 MEfX Ax|o] YLQIL|CE TS EWSHK] ot A2 THEIQ| HaT} nullQl MZ HELICE
WITH Off 2™ TA 7t Bt §| EQE AS A2 HLICh A0 cigt =240 =0[= X2 7F o 7| L|C
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ZH2 =2 EHA0|0{oF ZhL|Ct. CHE EMRIQ| Zh2 ZA| HetE|X| et&LICh Z=H| &2l j
Zd0| OIL|2} LEE HWL|CL. WHERE Ofl= TA &4 £ 4 I&LICH 3212 wiTH of &
WHERE TH M= 242 712 @3F0|1, 2|7t OWU0E 8 +5 glELICH 22 A1 0[0f
condition T} FILTER WHERE condition = CfgH&LICE
P RS

condition =2| EfIo] HHAIRIL|ICE, Of2{ HAH= AND |

AHOAMA L

of|H|

2= Ofix|= ol GO E A0l A HHE LT,

Z

I

A H| @S|

MATCH (m:movie) WHERE m.year > 2015
RETURN m.title AS film, m.year AS year
ORDER BY year, film;

film | year
"Blade Runner 2049" | 2017
"The Matrix Resurrections" | 2021

(2 rows)

vl
[n)
18
N

MATCH (m:movie) WHERE m.genre = 'Action' AND m.year < 1995
RETURN m.title AS film
ORDER BY film;

film

"Terminator 2: Judgment Day"
"The Terminator"
(2 rows)

AND , OR, NOT 2t 27H XOR T £ & USLICE

MATCH (m:movie) WHERE m.genre = 'Action' XOR m.year < 1995
RETURN count(x) AS n;

(1 row)

2|02 HAKS|

label() 2 249 0|22

jo
Ho
Pal
ne
Hu
rx
riot
Ot
L
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MATCH (n) WHERE label(n) = 'person'
RETURN count(x) AS n;

OZE= HHY 4 ¢l= Tof2] ZHMd 20|20 LX[NZ|7],E ot B UL|CE
MATCH (p:person)-[r]—>(m:movie)

WHERE label(r) IN ['acted_in', 'directed']

RETURN count(r) AS edges;

HE2 EXtEo|ut o= UX|AF|7|

STARTS WITH , ENDS WITH , CONTAINS &=

=] A
= EAE £

MATCH (m:movie) WHERE m.title STARTS WITH 'The Matrix'
RETURN count(x) AS n;

MATCH (m:movie) WHERE m.title ENDS WITH 'Runner'
RETURN m.title AS film;

film

"Blade Runner"
(1 row)

=~ = POSIX H7 ESAIOZ UK|AIZLICE

MATCH (m:movie) WHERE m.title =~ '~Blade.x'
RETURN m.title AS film
ORDER BY film;
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film

"Blade Runner"
""Blade Runner 2049"
(2 rows)

HES NOT C= SHAIQ. M0 M=

-1 o

I~ &, NOT LIKE T Sl&LICE

MATCH (m:movie) WHERE NOT m.title STARTS WITH 'The'

RETURN count(x) AS n;

2 nullE I5|2 2, 20| gl=X| AAfSH= 20| 1S NULL iL|CH:

MATCH (m:movie) WHERE m.runtime IS NULL

RETURN count(x) AS n;

18
(1 row)

IHED HAKSH |

AMEFZ| HEodA 2 EHO|M ORI = BIRIYSHX| 9410 1 0| ZXSt=X] HARZLICH

MATCH (p:person) WHERE EXISTS { MATCH (p)-[:directed]->() }

RETURN p.name AS director
ORDER BY director
LIMIT 4;

director

"Andrew Niccol"
"Christopher Nolan"
"Denis Villeneuve"
"James Cameron"
(4 rows)

WITHZ TS 22 L7

WHERE Qo] &7 et HBEIL|CE

MATCH (p:person)-[:acted_in]->(m:movie) WHERE count(m) > 1

RETURN p.name;
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ERROR: aggregate functions are not allowed in WHERE
WITH oM ZAIst, Octe 1 Zats Ze] LHMA|R. wITH & XtAQ|l wHERE = 123} Flof| A ElL|ch:

MATCH (p:person)-[:acted_in]->(m:movie)
WITH p, count(m) AS films WHERE films >= 3
RETURN p.name AS actor, films

ORDER BY actor;

actor | films
"Arnold Schwarzenegger" | 3
"Keanu Reeves" | 4
(2 rows)
<]
M2 jsonb g2 B0 D IS 2|HZE3t H|wsH= ZA2 jsonb Z477|2|9| H|RILICE jsonb =AM A= 2E EAMEEC
Joz, ZEZ AW XS £X| £410 H| wdhH SEok H| w7t | X &L

MATCH (m:movie {title: 'The Matrix'})
RETURN m.year > '9999' AS num_gt_str, m.year > 1990 AS num_gt_num;

num_gt_str | num_gt_num
t | t
(1 row)

MEE ErUO| oflgat Cr2CtH, 2|E{EE O £49| EfJYQZ MIHLE m.year::int > 1990 M £482 & HEBHIAIR.

o o —

WHERE = =2|A0t8H5L|CH WHERE m.title 2 cannot cast "The Matrix" (jsonb type string) to boolean
2 "LIC B AHRE =26 H= Aoj2hH gl 2X1E0| ol AS o R FgE Xi2|LIC BAIMORE H|WstAHLE IS NOT

=2y

2/|0|E £0]{ (ISO/IEC 39075 §19.9)

Z=2 80| HAIE n IS LABELED movie 2 M1 n:movie 2 XA OZ FLICt AgensGraph= = Cf 9| o&L|CY
label(n) = 'movie' £ MAA|Q.

IHE =0

THEADE 2 742 FSAI0| OFL|E2 2 X0 Z £ £ QELICE. WHERE (m)-[:related_tol->(:movie) = 72 20|11, 0|2
= WHERE (m)-[1->() &= JZELICE EZ0] §19.401 Ho|st AgensGraph7t X|2/st= EXISTS { MATCH ... } 2
2

sQLe| EXE AL

LIKE @t NOT LIKE = Cypher Z719| 227} OFElLICt. WHERE m.title LIKE 'Blades' = & HES 20| £0|X| %E
T2 QFQULICE STARTS WITH , ENDS WITH , CONTAINS , =~ £ MAA|Q. SQL HAXIE M2{H CypherE SQLZ
ZIHAAI2. SQLT} Cypher 417|2 £ T6HAA|2.
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e
H
gt

=
==

MATCH — WHERE 7} 7}& X

OPTIONAL MATCH — XIS S1HoHX| Tt ol = X2
Fo|Lt EA Flofl 22 L7

FILTER —SE M=ZEHH

MERE]| EHA — EXISTS ,

WITH — &

COUNT , COLLECT &

LOAD FROM
Ut H|O|E0|L} HE Cypher IIO|Z2RIO 2 9]0 S0|H, H|0|S2| & SILtOICH =] 3l SIS
e

LOAD FROM table_name AS alias
FAZINE - 7IBL A MR- [1 MEIts- ... EE IS 72 B S SOoHAL.
Ay
LOAD FROM 2 A HIO|HE 35ot= HYULICH HIOIEE A7MsH 2 A2 aliaso| Hfolc'ﬁf"
ZHEZ alias.column 2Z 2 £ UA| ELICL T2}t H|O|S0| 22 H|O|EH|0| A0 LS

2m e HRSHK| ebELct
HAo| ZY2 xt7| sQL EtYE RKAILICE numeric(3,1)
= jsonb H|17} OFL|2} numeric H|mIL|Ct.
HE XM= A 2RILICE IR E EFSHH HO| jsonb ZH|E LIRQEZ  CREATE (:label
X

HME XSt Zdo| ELC.

LOAD FROM 2 HZ|E AlZfe £, CI2 A Flof 2 & ACH, st H2|of of2f W7t LIE =
&L
O] Eoll= Xt7| WHERE 7} Si&LICE FIt2= MATCH 9| WHERE , WITH 2| WHERE , £=

SELECT 7} ¢i2 &= = 20|H 2

P RS
table_name 92 H|0|Z20|Lt 2| 0|20|0, A7|O}Z SHEEt 4
QUO{OF BILICH 2 4 Q1= 0|22 relation ".
alias Zt sHof| HfQlZlE| = 0|2 QIL|Ct, ZHEe
ol&LIct
Of| %||

2E ofixl= of|A| CllofE{Mlof| M A%=|H, 1 Ci|o[E{MIofl= EHH|OE  rating O] ZERfEH

E[0|E 217

LOAD FROM rating AS r

RETURN r.title AS title, r.source AS source, r.score AS score
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Aol et r.score & numericO|22,

UAELICH

2HSLICE

O 7 mo|EefRlel oLIME O

2 I Q7| e, 9|2 Cf|o|E

r.score > 8.5

= to_jsonb(alias)) =

UASLICE HE|E BUXl=

FILTER = Z2{ LiMAIL.
G10|E EILICt HIO|E, |, A7|0I2 $PE%t 0|50 O &LICY.

asLict Exfstn g 4+

.." does not exist £ HLIC}

42 alias.column O & A= alias =2

(i
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ORDER BY title, source

LIMIT 4;
title | source | score
"Avatar" | "critics" | 7.9
"Blade Runner" | "critics" | 8.1
"Blade Runner 2049" | "critics" | 8.0
"Elysium" | "critics" | 6.6
(4 rows)

ool =2 EIF 22 A2 ZE0| jsonbO|7| F0]| OfL|2f, Cypher2| RETURN O] £

Etgl2 ati=iL|ck:

LOAD FROM rating AS r RETURN pg_typeof(r.score) AS t LIMIT 1;

"numeric"
(1 row)

EH0|2S Jazet 0I5}

EIO|SS Hst 2Zd0] CHol LXIAIZILICE 2AY ZEat J2H T £40] 282 H|wEL|ch

LOAD FROM rating AS r
MATCH (m:movie {title: r.title})

WHERE r.source = 'critics' AND r.score > 8.5
RETURN m.title AS film, m.year AS year, r.score AS score

ORDER BY score DESC;

film | year | score
"Inception" | 2010 | 8.8
"The Matrix" | 1999 | 8.7
"Interstellar" | 2014 | 8.7
"Terminator 2: Judgment Day" | 1991 | 8.6
(4 rows)
@ FH 2471
A XHIE FFotH O HE WO = JSL(CH
LOAD FROM rating AS r RETURN r LIMIT 2;
r
{"score": 8.7, "title": "The Matrix", "source": "critics"}
{"score": 9.1, "title": "The Matrix", "source": "audience"}
(2 rows)
el

SELECT 7t Y12 = U= HIOIS(22[0]4)0]H 2A0|E f= A=giLCh

AgensGraph 2.18 Documentation
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CREATE VIEW critic AS SELECT title, score FROM rating WHERE source = 'critics';

CREATE VIEW

LOAD FROM critic AS c

RETURN c.title AS film, c.score AS score
ORDER BY score DESC

LIMIT 3;

film

I
"Inception" |
"Interstellar" |
"The Matrix" |
(3 rows)

DROP VIEW critic;

DROP VIEW

CREATE TABLE tmp_people (name text, born int);
INSERT INTO tmp_people VALUES ('Ana Lily Amirpour', 198@), ('Rian Johnson', 1973);

CREATE TABLE
INSERT 0 2

LOAD FROM tmp_people AS t
CREATE (:person {name: t.name, born: t.born});

UPDATE 2

cC
o

E M EEHA A = expression S MA & HHIE &4 WOZ AMOMAIQ:

LOAD FROM tmp_people AS t
CREATE (:person = to_jsonb(t));

UPDATE 2
F XME =lS2|n 3 HolE2 XIguCh

MATCH (p:person) WHERE p.name IN ['Ana Lily Amirpour', 'Rian Johnson'] DETACH DELETE p;
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UPDATE 4
DROP TABLE tmp_people;

DROP TABLE

LICE XAl CHE M FX| =, 3 7|=7| 5, et WS Tz 2= Z%'EE maucr. a 1E—I01| Q2= CREATE 7}

288 . A
O M7| F2E Soff A thel2 HlELct 2 HI0ISS Mok Y NS WA 2

SQLI} Cypher 417] — Htch 8ksE SQL 92| Cypher 2
HO|E] XX — | M1 7to|=

4m
o8

RETURN [ DISTINCT | ALL | { * | expression [ AS alias ] } [, ...]

IS JISY THMSE AR - [ 1 MK ... 92Uk P2 EY| oS ATSHIAIR,
EE

RETURN 2 OFX[2f S QLICH 2 AOICE oF M4 Xp7| BA S Gotel 22 #2(2] 2ot ZECZ UssLICh 87| #HEl=
RETURN O|Lt FINISH 2 ZLIOF LICE #7| f2|= 0 = T SHHZE ELAL 47| E MHIZ 2 & ASLT

£M0jlM Bojt ZH2 jsonbE SOHZLICE. RETURN m.title 2 "The Matrix" = USHL} B7H £t RETURN
m.title::text & JHELICEH WHst AZIAIE oM 1 2|2 SQLE ZMAAL. &S HEAQ,

* £ /=7 G2 0|18 A= HlE S 2F FIYLILE 0|§2 E0/X| &2 IH 24= FIEX| &L
=5 ool FA ga= AAMHCZ IFoIRLIL EARX| g2 EHAI0| 2FS} (7t |0, SQLOIA GROUP BY £ £ Zd2t
ZaLch

DISTINCT = S 21t A= UYLICE ALL 2 7|2es BAHLE X2 0|1 5= HZLIC
I:I
0| =t

ORDER BY , SKIP / OFFSET , LIMIT 2 RETURN 2| Y7t otL|2t 1 Fof| = ¥l MelL|ct, 2+2t Xt7| H|o|X| 7}
Q&LICL. ORDER BY 2} SKIP - LIMIT QL|C}

WITH 2t &2| RETURN 2 Z2 £ 0|§2 F H SIEYLICh. I FloM 222 si4fsliof sh= 240 §l7| WiZ LT

Ly
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OH7HH 2

DISTINCT ZI0M B2 WS gALIC
ALL = %2 a2 gL 7= gLt
* X2 f= Helol A= 0I5 A= HIIFE 25 FFSLICE
expression S 9|2l BleIZol Tifgt Cypher E#4/0|3 20| FLICEL FHZH 14, &
A, A2 W4, B4 B, T2 B4, M BEHAOLL CASE EHA, 2AEY
MR, A7t IZBLIC
alias 23 o] 0|SYLICL BUSET} YO ALK HRBLICL H2 (jARKIS
QA/BIR{H MSER LML, BH0| gloB 44 XL 1 440/ 0|52
7tM47t, 3 9] 4L ?2column? Of ElL|CE
of|x|
2= Of|Ml= Ol d| HIO[E{ Aol M ASHEIL|CE
H A pretsto|
MATCH (p:person {name: 'Keanu Reeves'})
RETURN p;
p
person[4.11{"born": 1964, "name": "Keanu Reeves"}
(1 row)
HE2 labellidl{properties} HE{Z ZEL|C M2 & BFE Hol EHLIL|CE
MATCH (:person {name: 'Keanu Reeves'})-[r:acted_in]->(:movie {title: 'The Matrix'})
RETURN r;
r
acted_in[5.11[4.1,3.1]1{"role": "Neo"}
(1 row)
HEO| US whe} giS mho| 4 yket
MATCH (p:person {name: 'Keanu Reeves'})
RETURN p.born;
born
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1964

(1 row)
HE Q= &4 B E O 549 0|52 7P ZULICE AlLtE BoAof= 74 0|20]| Si&LICH

MATCH (p:person {name: 'Keanu Reeves'})
RETURN p.born + 1;

?column?

MATCH (p:person {name: 'Keanu Reeves'})
RETURN p.born AS BornIn;

bornin

MATCH (p:person {name: 'Keanu Reeves'})
RETURN p.born AS "BornIn";

BornIn

MATCH (p:person {name: 'Ryan Gosling'})-[r:acted_in]—>(m:movie)
RETURN x;

person[4.10]{"born": 1980, 'name": "Ryan Gosling"} | acted_in[5.13]1[4.10,3.9]1{"role": "K"} |
movie[3.9]{"plot":

"A new blade runner unearths a long-buried secret that has the potential to plunge what's left
of society into chaos.", "year": 2017, '"genre": "Sci-Fi", "title": "Blade Runner 2049", "embed
ding": [0.21560573, -0.07505179, -0.01331814, 0.13403069]1}

(1 row)
0|2 Q= QAOICE S M| Z>HRILICH D IHES (p:person {name: 'Ryan Gosling'})-[:acted_inl->(m:movie) &
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59 gl

acted_in ZHd ASCHA JW7L Ml 22| FotE 7H2|ZLICk:

MATCH (p:person)-[:acted_in]->(m:movie)
RETURN DISTINCT m.genre AS genre
ORDER BY genre;

"Action"
"Adventure"
"Sci-Fi"

(3 rows)

DISTINCT 7} Qi Z2 #2|7t 2563 HigtetL|Ct. ALL O] 2 7|=22t2 SANCZ X2 HEL|Ct.

CHE 34 10| 2 7 Bt 2 HAIS 3t o= MALICK

MATCH (m:movie)
RETURN count(x) AS films, min(m.year) AS earliest, max(m.year) AS latest;

films | earliest | latest
18 | 1982 | 2021
(1 row)

O FHofl CHE BRA S LIESHE O BodA0] OFst 7|7 ELth

=~

MATCH (p:person)-[:acted_in]->(m:movie)
RETURN m.genre AS genre, count(x) AS roles
ORDER BY genre;

genre | roles
"Action" | 13
"Adventure" | 1
"Sci-Fi" | 11
(3 rows)

collect() =3 12 E|AERE EZLICE

MATCH (p:person)-[:acted_in]->(m:movie {title: 'The Matrix'})
RETURN collect(p.name) AS cast;

cast

["Keanu Reeves", "Laurence Fishburne", "Carrie—-Anne Moss"]
(1 row)

4 REeks}|

RETURN 2t0f| I{E10] Rl0{0f St= 22 OFELICt:
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RETURN 1 + 2 AS sum, 'Hello' AS greeting;

sum | greeting

4
1

3 | "Hello"
(1 row)

|

£80l|lM B0l ZEHO| jsonbE SO0IREE, U[O|E|E EIUE 5= OfE2[A|0|M0[A| RETURN 2 EX| 42 QIE{H|[0|ARIL|CE
CypherE SELECT AMEZ2|0| @1 H7|A jsonb gf2 WA HAAIL. jsonb HAXZE O LS BT =7 |EHAER
A0, #>> '{}' 2jsonb Azt HEHS HAEZ JHHL|CE

SELECT d.props —>> 'title' AS film, r.score
FROM (MATCH (p:person)-[:directed]—>(m:movie)
WHERE p.name = 'Christopher Nolan'
RETURN properties(m) AS props) d
JOIN rating r ON r.title = d.props —>> 'title'
WHERE r.source = 'critics'

ORDER BY r.score DESC;

film | score
Inception | 8.8
Interstellar | 8.7
(2 rows)
7| St H=S2 MEE gls HIAEO|1, score & I H|O|Z AFAIQ] numericRLICH O] &Al2 SQLI} Cypher 41717 27X 3|
CHELICE

0%

=8y
Z R

ISO/IEC 39075 §14.112| <return statement> = Zut A0 I E3AQ MAE EtRlS FLICE AgensGraphe

== = H= H

E3i4]
Efelat SRSH, YAIHOR & wskt S0 2E Cypher 23 ZS jsonb BIERILICE 21042 SQLOIA jsonb 2t %
LA,

DISTINCTS ORDER BY

RETURN DISTINCT 5/2 ORDER BY = £H0| LIEtLI= HESHAIOZ0F MET

gd2g =+ AUk

MATCH (m:movie) RETURN DISTINCT m.genre AS genre ORDER BY m.year;

ERROR: for SELECT DISTINCT, ORDER BY expressions must appear in select list

SQLS| SELECT DISTINCT w#&|ut ZH&LICH ME 7|12 EFSHALE, DISTINCT E D JIES EAIZ 552 QI0HMAIL.

S=E= HA

B s
WITH — ofo|Zzfel 7240 R, 22 &
ORDER BY , SKIP - LIMIT — RETURN 50 2= EE
FINISH — HE2 HtetsbX| b 32| Zu7|
UNION — Of2{ # 2|2 At eK|7|
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SQLZt Cypher 417| — U|O|E|E E}RIOZ THLHT|

gLt mo|zafel Zh2H|of A=

WITH [ DISTINCT | ALL | { * | expression [ AS alias ] } [, ...

1 i

FA7IHE 712 = = X2 -

40

a4
WITH = Tfo|zafele] o 9IS B TS 79iS YLic,
232 Flu= Hojl JLick A 7Hx) Lo ol 20| Feghick

EAS CkE Ze] UL O LXIMZ|7). EA g
[+l F== o2 ZojlM 7],

20| Mgiz|7] F0ol|l DISTINCT - ORDER BY -

0|Zi0| FHO[2h= HollM 2= FAS/LICE

WHELICH FEot 240 MOt ELICH tifE2 H

WITH £ /2 HeIE
variable does not exist 7t LFZLICt HE|X| ¢t1
Siof giLICtH Z2 0|52 £ H E

ASLICE

7t =2 0|22 O ™ otof|A 1
LbELICH RETURN Oj= 32 7%l0| ¢
0| o WHERE = EF3t ZAH 7t 2t Fojl

ORDER BY , SKIP / OFFSET , LIMIT 2
HHE D, HO|X| L7 |= QOHS 2o HEEL|Ck

WITH £ 2|8 A £5, 2 5 IELICHL 22 M 49 WITH = SQL

OH7HEH
DISTINCT St S H7|7| Holl B2 ¢S eYLIct
ALL = #S J0fE SUIC) 7|2 ILCH
' [ Helo| 0|5 = BE Hieldg
XE CHE =2t e
expression 93 #2|o| HIRIL0|| T3t Cypher EFAI0|
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] [ WHERE condition ]

[1 Mok ... #=0ks 22 57 gok2 AmstiA

LIMIT O mo|Z2fels

= MERZ2, ORE FlOIM A5

Clgt2{™ WITH *, expr AS v E MALL LET S MAAIQ.

WITH T 2= EIHe| Ho|1, matA O

* 1o
Ok

JcH2 SAAIZL

RETURN {IL|C}.

RETURN 2t Hets| 22 Y42 Aottt BHAIS Yokt O 2t

WHERE Of 2 &= Q22 WITH OflM EAISID I £35S A2 LHIMAIL.

£0|71.

SHH

ESHH WITH passes on "..." more than once 7}

AL D2, Ao HES A = ASLITL

S HIOIZ EHA0|1, OU2 0|51 H2=2

| [ [
YW 2| E = CHE EYLTh LET o= O3 £S0| QoM 2|5 AEE 5= ASLICE
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allas TS ROl M O|SQILICE #14 HEEF 9l O] OfL|2}R! BALICE Fi2s Zo|
0212 0|59 28 4 2/0{of 87| p2elLict
condition SYE S 22 L= Z2lol BEHAYLICL £ 5ol BoIEIDE o] Holx ozt #yS

Ofl =
2= Of|®= ol HIOlEf Ao M MR ELICH

W2 ZHe 7]

MATCH (p:person)-[:acted_in]->(m:movie)
WITH p.name AS actor, count(m) AS films
WHERE films > 1

RETURN actor, films

ORDER BY films DESC, actor;

actor | films

"Keanu Reeves"

"Arnold Schwarzenegger"
"Carrie—Anne Moss"
"Harrison Ford"
"Laurence Fishburne"
"Linda Hamilton"

(6 rows)

—ec—c————=—— dt
NNNNWRS

count(m) O| p.name @2 1E3}5t10, WHERE 7t 1 20l films S ZHAFELICE 22 =S MATCH ... WHERE Off A

aggregate functions are not allowed in WHERE Z HEEL|C}

CHE 23S 8dXl &0 23 H5po|

MATCH (p:person)-[:directed]->(m:movie)

WITH *, m.year - p.born AS age_at_release

RETURN p.name AS director, m.title AS film, age_at_release
ORDER BY age_at_release

LIMIT 3;
director | film | age_at_release
"James Cameron" | "The Terminator" | 30
"Lilly Wachowski" | "The Matrix" | 32
"Andrew Niccol" | "Gattaca" | 33

(3 rows)

WITH x 7t p @t m S f% HRI0| 7|22 RETURN O 1 £43 7% 218 = AELICE LET 2 + Ql0| 2 LS FLch
WITHZ} 212 B2l=x| 27|

FHolts2 A2 1 Fl= f7 Hel HUCk
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MATCH (p:person)-[:acted_in]->(m:movie)
WITH m
RETURN p.name;

ERROR: variable does not exist
LINE 1: ...ATCH (p:person)-[:acted_in]->(m:movie) WITH m RETURN p.name;

mojzafel =F0)| S5 glof7|

MATCH (p:person)-[:acted_in]->(m:movie)
WITH DISTINCT m.genre AS genre

RETURN genre

ORDER BY genre;

"Action"
"Adventure"
"Sci-Fi"

(3 rows)

Cf 2X|A1717] Hoi otojzatel £0|7|

WITH 52 ORDER BY 2t LIMIT 2 C}2 HO| CIRIOF t= &l 5 SQILICE

MATCH (m:movie)

WITH m ORDER BY m.year DESC LIMIT 2

MATCH (p:person)-[:directed]—>(m)

RETURN m.title AS film, p.name AS director
ORDER BY film;

film | director
"Blade Runner 2049" | "Denis Villeneuve"
"The Matrix Resurrections" | "Lana Wachowski"

(2 rows)

7V 22 Gk & HEE =W MATCH Off == ELCE

40| x| L4717 EE] Flof| 2= A 2telsty

WHERE = WITH Ol &%}, ORDER BY 2} LIMIT & 11 F|o HL|CE T2 LIMIT  LEE E0pst sg MLk

MATCH (m:movie)

WITH m.title AS film, m.genre AS genre WHERE genre = 'Action'
ORDER BY film LIMIT 3

RETURN film, genre;

film | genre
"Terminator 2: Judgment Day" | "Action"
"The Avengers" | "Action"
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"The Matrix" | "Action"

(3 rows)

ZES Wi 22 HO|X| Lh=7|7F 23| CHE S UELICL O|H M=&2 2 ool Al &0

MATCH (m:movie)

WITH m.title AS film, m.genre AS genre
ORDER BY film LIMIT 3

RETURN film, genre;

film | genre
"Avatar" | "Sci-Fi"
"Blade Runner" | "Sci-Fi"
"Blade Runner 2049" | "Sci-Fi"
(3 rows)

MATCH (m:movie)
WITH m.title AS film, m.genre AS film
RETURN film;

ERROR: WITH passes on "film" more than once
LINE 1: MATCH (m:movie) WITH m.title AS film, m.genre AS film RETURN...

A4S 02 E7|BIA T2 20 10|58 880z 2ol

_—

passes on "m" more than once £ ®L|C|L

o2t

Ll

WHERE = &£ =2 HtZ 5|, ORDER BY - SKIP -

-]

Gl

mt

RETURN — FHZ|E U=, 22 EE

E

LET [GaL]— Of® HRRIZlE Bi2|x] om L3}
A O
™ M

WHERE — WITH 7} X|&
ORDER BY , SKIP - LIMIT — WITH &

UNWIND — collect() £ =& ujo| &gt

LET

[[GaL = |[ 21801 %7t |

e S 22 =0f AlAHE 2 T5tH, olo] = Helof

ti8dts GQL & EYL|Ct.
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He

LET variable = expression [, variable = expression | ...

ol

FA 719 - VIgY Y MRE X - [ MIts. o ots. 7R By 7ekg ZustiAle.
4y
LET 2 0|0] f3 2|0 QL= 0] CHSH H3AIO R AH|Atst A iz SHLE O|AFS #iY 3ol ZRIBHLICE wITH @+ 22| Cistz|gt
BhLICt 9 H9|o| DE HIQIZIO| AHSO 2 O|0{X|22, LET 0| IO|ZaIRIofA HAE A4 Hojcals U2 ZT gidLICH
Zh el M2 SIS 20 QIALICE 0|0] S35 20l Qs 0|22 CHA| HIQIZIE 4 GIZALICH X|AMS(of| A2t OFEH7HR| 2
MEZZ| E3A|| H20[Lt HAE JHHQE= CALL { } 2| 22 otojlME JHAL|CH
E3AS 8 TR TLE|H, 7| g4 SR E|X| LT
LET 2 H2|E AIESIZLE 7t20|of £ 4 QUKD H2|S BY 2= QISLICH 22X AJRF mf M= Ho| 0| QlL|ch O
Xt2|e| WITH &= SQLS| ZE H|o|2 E&Al0|7| mH2L|Ct.
o7 S
variable A HRIElo| 0| 2QIL|CE. 0]0] K35 HQof QojA= oF ElL|CE S22 s RE Hoj|A
HolL|CY,
expression 3 CHolo| Zf EHAI0|H 22010|S EILICH &4 M2, AL, &4 S5, CASE
B|AE.Q ML JALICE Q12 SOl St e TObEIL|C)
of| x|
0| KIS 2 oflF| Clo|E{Alol| A AlSHElL|CE,
oHd 242 ColHAM R HelE Oz £7|
GQL HEHRt Cypher SEf= ZH&LICH BIS HIY H|ms EAA2:

GQL —LET

MATCH (p:person)

LET age_in_2026 = 2026 — p.born
RETURN p.name AS name, age_in_2026
ORDER BY age_in_2026 LIMIT 3;

Cypher — WITH

MATCH (p:person)

WITH *, 2026 - p.born AS age_in_2026
RETURN p.name AS name, age_in_2026
ORDER BY age_in_2026 LIMIT 3;

name | age_in_2026
"Ryan Gosling" | 46
"Neill Blomkamp" | 47
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"Sam Worthington" | 50

(3 rows)
Kol p O & Lo| YojLi=7tALICtE LET 2 O3S r OF 0|0 ELICt. WITH HEHE + 2 IS Y2t sfof s, «
£9l2 WITH & p EHo{xe|Z2 JOCKS RETURN O] AlDHEHL|CH,

ALHE ZtoZ F2IE AESH|

LET 2 3|2 staz EE2 ARE 4= 1, = Heof orx! oFRA: gl= MEHo|M 22 dE & AFLILH

LET radius = 7, area = 3.14159 x 7 x 7
RETURN radius, area;

radius | area

7 | 153.93791
(1 row)
=gt Eick

0|0] Rz Helof A= O|F2 CHA| HiRITE 4= GIELICE

MATCH (p:person) LET p = 1 RETURN p;

ERROR: variable "p" already exists
HINT: LET cannot redefine an existing variable; use a different name.

caL =gy

GQLQ| LET 2F(ISO/IEC 39075:2024 §14.7)2 TFHLLICt
X3 —tHa=gol, of2f HiQlE, W o Xj2|, 20 & Thel THAL
OIX| 2 — TA BoA 912 LET . T 422 GQL e HOl|lA 2RISHYAIR.

CHH 22

t
JtS EA| ghsLct

LET 2 2.18011A oflef 7| /=7t HELICE O HTOM  1et = 2|0I= O|F0|L 4= 0|F2 =
ML "let" — @HEO| OfL[2} 2UZEYLICH) 0| S HIHAIR. £ 7|2F RETURN ET2

rd
ra
02t

WITH — Cypher9| CH2 X
NEXT

RETURN
GALHYY &

e s HEYLICE O X2 HO|22 Z0i| Ao OfL[2} mo|Za2flo] T ML HEY 4 ASLICE.
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e

ORDER BY sort_key [ ASC | DESC | [ NULLS { FIRST | LAST }] [

FAIIRE 712 =

A e K2l

a9

ORDER BY & X|Z Ifo|Zz|2lof| S’AE HES A

CC—

RETURN , WITH , &=

2= Ed H=
HHAL.

ORDER BY & #HZ|E A&

1

RETURN DISTINCT FloMe=zREH

EZ M Z0|22 mo|Zafel Jh2HiM e

St

o7t

sort_key

ASC, DESC

NULLS FIRST, NULLS LAST

of| x|
EE ofixl= of|R| cllofE{ Alofl A

Al
A

gL

It OtL|2t EeAAIQILICE. ORDER BY 2 = A= 22 MBSO Z OIR A T HESHK|

L
E=2T

]

=13
==

gt x17r gE

CHe 7|12 go{7tH, 2% A o|o{FL|ct.
QLEA=OE HHEILICE ASC 7F HA[HQ! 7|2
NULLS FIRST Lt NULLS LAST 2 E2| Zs}x| ©

ZF
HA

ULICE
oloH

LS— 1

null2 ASC OflM o £|2  DESC OflA i @to = ZfL|Ct,

FA &8
o= X

LICh 22

(=3
o=

T glELICh

2 7|7t £S0i| LtEfLtoF STt

S —
S 2=H

= AFLICH F

f5 Heol HIRlHo| CHet ESHAIQILICE. RETURN O|L} WITH FOAM= 1 &9
HAIC ToE|H, ofof| EHEX| 42 HHA0|0{ ElL|CE
QEXtE = LHRIAREQILICE ASC 7t 7|22 LT

null gf0| =0|= X2|LICt. 7|2
710X NULLS FIRST QL|Ct.

U2 QEAE 7|0A] NULLS LAST |, LHZIKt

MATCH (m:movie) WHERE m.year > 2015
RETURN m.title AS film, m.year AS year

ORDER BY year;

film

| year
"Blade Runner 2049" | 2017
"The Matrix Resurrections" | 2021

(2 rows)
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MATCH (m:movie)

RETURN m.title AS film
ORDER BY m.year

LIMIT 3;

film

"Blade Runner"
"The Terminator"
"Total Recall"
(3 rows)

MATCH (p:person)

RETURN p.name AS person
ORDER BY length(p.name) DESC
LIMIT 3;

person

"Arnold Schwarzenegger"
"Matthew McConaughey"
"Laurence Fishburne"

(3 rows)

o2 7|2, M2 CHE Weo = HEHsH|

MATCH (m:movie)
RETURN m.genre AS genre, m.year AS year, m.title AS film
ORDER BY genre, year DESC

LIMIT 5;

genre | year | film

"Action" | 2021 | "The Matrix Resurrections"
"Action" | 2012 | "The Avengers"

"Action" | 2003 | "The Matrix Reloaded"
"Action" | 2003 | "The Matrix Revolutions"
"Action" | 1999 | "The Matrix"
(5 rows)

genre = 2EAt=0|1, 2t FE A0f|M year = LHEXF=RILITE

1
nulle| Xi2| "st7|

OPTIONAL MATCH £ nullg 7|22 7|2 50| =0 2EIL|Ct. @EAE2 OZE M F[of sLICH

MATCH (p:person) WHERE p.born > 1974
OPTIONAL MATCH (p)-[:directed]->(m:movie)
RETURN p.name AS person, m.title AS directed
ORDER BY directed;
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person directed

"Ryan Gosling"
"Sam Worthington"
(3 rows)

I

"Neill Blomkamp" | "Elysium"
I
I

LHEkte2 J4E W ool SLICk

MATCH (p:person) WHERE p.born > 1974
OPTIONAL MATCH (p)-[:directed]—>(m:movie)
RETURN p.name AS person, m.title AS directed
ORDER BY directed DESC;

person | directed
"Ryan Gosling" |
"Sam Worthington" |
"Neill Blomkamp" | "Elysium"

(3 rows)

NULLS FIRST = A& gfske |2 S0 null2t ¢ Qtof| SL|Ck

MATCH (p:person) WHERE p.born > 1974
OPTIONAL MATCH (p)-[:directed]->(m:movie)
RETURN p.name AS person, m.title AS directed
ORDER BY directed NULLS FIRST;

person | directed

"Sam Worthington"
"Neill Blomkamp"
(3 rows)

"Ryan Gosling" |
I
I

"Elysium"

mojzajel Fh2eloll N YRst7|

MATCH %2 ORDER BY Off LIMIT 2 =0|H 2|9 LIHX|7| 2= He|7t ZOHEILICE

MATCH (m:movie)

ORDER BY m.year DESC LIMIT 2

MATCH (p:person)-[:directed]->(m)

RETURN m.title AS film, p.name AS director
ORDER BY film;

film | director
"Blade Runner 2049" | "Denis Villeneuve"
"The Matrix Resurrections" | "Lana Wachowski"

(2 rows)

W MATCH = ZO{& A0| OfL|2} & HS HTHZ HAHELICE
ORDER BY7} 5 4 gii= X2

212 AIEre 4 gBLCk
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ORDER BY 1;

ERROR: syntax error at or near "ORDER"
LINE 1: ORDER BY 1;

02|10 H2|E BE +k YELICEL B2 O XM =Z BE WX 87| tE LT

MATCH (m:movie) ORDER BY m.title;

ERROR: Cypher query must end with RETURN, FINISH or update clause

g

£4S YEot= A2 jsonb 2hS Stz AL jsonbis gECHEIUS HA FERLICE A= 2= EXEER 30, S 0
null2CH SLICHREXFRO0IH null, 2XHE, At ). J2iM 22 EtI0] 42l 7|= Bt R M| FLICH MEE Ef0] 40f QU=E
T HHIE ottel =M= Yot AU 1 7| ¥ HaHAIR.

sey

S Ha HE7} ofLjat HE Ict
SQLOIIA ORDER BY 2 = & Hmj £ ZE o= YAYLICL 67| HE 7|= ¢ BEYA0|22 O Ha= LIt 2E #o
ZO H|uE| D OrR A MHEEEX| ¢, QR E LIX| gf&LIC

MATCH (m:movie) WHERE m.year > 2015
RETURN m.title AS film, m.year AS year
ORDER BY 2;

film | year
"The Matrix Resurrections" | 2021
"Blade Runner 2049" | 2017

(2 rows)

o[ H=z=0| OfL[2} AZH =M= ZOhZLICt. O HO|X|2| K of|F|7} 20 £% 7|12 0|2z #=2H o= FRE LT 0|A=2 1SO/

el L L

IEC 39075 §16.172 2= Z40|H, H7|M <sort key> = &t HEJ} 9= <aggregating value expression> QILICF

—_— A
HOjLt A= A2 SQL ZYULICH FE 7|= S 0|ERE BEHAR.
ASCENDINGZ2 DESCENDING (ISO/IEC 39075 §16.17)
HFZ2 ASC - DESC 2t 27Hl ASCENDING - DESCENDING T 2H&LICH AgensGraph= &2 H7|2H2HSLICE ORDER BY film

ASCENDING 2 712 FILICE

2

=

e
ogt

=
=

SKIP - LIMIT — HZ F0of 23| 2= HO|X| LI+7| &
RETURN , WITH — FEHO| ML= EF

MATCH — Z@E £0(2{1 Tio|Zafel =50 FEo|
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SKIPZt LIMIT

] S m|O|X| 2 LHsLICH SKIP 2 YZ #S M|, LIMIT 2 S & 40| Ao MBtLICt. OFFSET 2 SKIP I
ECO

C

SSILCE

N
rlo

e

{ SKIP | OFFSET } count

LIMIT count

FA IS JISY MY MRE R - [ 1 MIKs. ... EHEIMs TR EY| 3OS HTSHIAIR.
A

SKIP 2t LIMIT 2 I XtHE HO|EE, & & 0= A0|E Tto|Z221e HC|A{Ll S H|O|X|2 L= 4~ }ELICE. RETURN OfLf
WITH SO A7{LI MATCH HIZ S0 MMAQ. & 5 SHLIRE ME EIL|CE

SKIP B} OFFSET 2 Z2 HeL|Ch Mz3s

i
H
N
]
|§

HAIL. ISO/IEC 390757+ HA| Ltgst= 42 OFFSET LICH
count= 2|E{HTHO| OfL|2} A0, oF B TIHEILICE

201 = QEQULICH H 2Lt 2 Ji4= QR 7t OFLICE 28 "o{M skIp 2 S LH=X| @41, 22 Ho{M LIMIT 2
2E &L

FHDE 2E MRS £ ¢l SXM F2|E B % §IELICH FHEl= 64TS| RETURN , FINISH , EE= MJ| HZ ZLIO}
ghL|Ct
ORDER BY 7} §1OH 0| g HH=X|7} MoliA QUX| QE&LICE HO|X| 7} LASHOF SHCHH HA|E HA MBS,

E Fof| & W= £HXZ ORDER BY , SKIP / OFFSET , LIMIT A2 Mof EIL|Ct &S HAAQ,

LIRS
count /Lot B BHAQILICE sKIP 2 oM ORHEo| e K21, LIMIT 2
Z|of J2otEo| ds HaL(ch
o]

2= OfiH|= Gl C|OfE A0l Af AHE LICY.

o] a3t

MATCH (m:movie)
RETURN m.title AS film
ORDER BY film

LIMIT 2;
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film

"Avatar"
"Blade Runner"
(2 rows)

7H24l0llA ot mlo|x| 5}

MATCH (m:movie)

RETURN m.title AS film
ORDER BY film

SKIP 2

LIMIT 3;

film

"Blade Runner 2049"
"Elysium"

"Gattaca"

(3 rows)

OFFSET &= ZA| elglL|ck:

MATCH (m:movie)

RETURN m.title AS film
ORDER BY film

OFFSET 2

LIMIT 3;

film

""Blade Runner 2049"
"Elysium"

"Gattaca"

(3 rows)

W48 ALk}

Ofte EHAI0|E ELICH

MATCH (m:movie)

RETURN m.title AS film
ORDER BY film

SKIP 1+1

LIMIT 2;

film

""Blade Runner 2049"
"Elysium"
(2 rows)

AgE UHERELCE LIMIT 1.5 = 5 #8 gtk
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MATCH (m:movie)

RETURN m.title AS film
ORDER BY film

LIMIT 1.5;

film

"Avatar"
"Blade Runner"
(2 rows)

22 "ol Holx| E7|7|

MATCH (m:movie)

RETURN m.title AS film
ORDER BY film

SKIP 20;

(0 rows)

}\J

F3It18MO|2 2 e 20| SiELICH 22 F2lo LIMIT 100 S MH AIisH= 40| OfL|2t 18T ME S vhetsiL|Ct

i

2| =50i| mfojZ2tls 0|7

MATCH o LIMIT 2 FtE= 0| XIslof 5t= ol £ SUL|CE

MATCH (m:movie)

ORDER BY m.year DESC LIMIT 2

MATCH (p:person)-[:directed]->(m)

RETURN m.title AS film, p.name AS director
ORDER BY film;

film | director
"Blade Runner 2049" | "Denis Villeneuve"
"The Matrix Resurrections" | "Lana Wachowski"

(2 rows)

MATCH (m:movie) RETURN m.title AS film ORDER BY film LIMIT -1;

ERROR: LIMIT must not be negative

MATCH (m:movie) RETURN m.title AS film ORDER BY film SKIP -1;

ERROR: OFFSET must not be negative
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SKIP O| XFAIS OFFSET O Edt= e 1 £0| 8Lt Ho|7| tf2QIL|Ct.

FHRE I2IE AR o glELIth

LIMIT 3;

ERROR: syntax error at or near "LIMIT"
LINE 1: LIMIT 3;

N

02|31 = o #E2|E A ZELch

MATCH (m:movie) LIMIT 3;

ERROR: Cypher query must end with RETURN, FINISH or update clause

o]
o
LIX| 2k&LICH 2F7H H108k= 240] 2Lk

MATCH (m:movie) RETURN m.title AS film ORDER BY film LIMIT 3 SKIP 2;

ERROR: Cypher query must end with RETURN, FINISH or update clause

£ Z[of M= £MAIE ORDER BY , ICF2 SKIP / OFFSET , JICI2 LIMIT &ME MAAIQ. T 2A
SO{ZLICE LIMIT 2 SKIP 2Lt o & F|of &2 SKIP O] O XIH|Z stLiel M2 QI5|B 2, O FHz|
a1
=

nr re

mo|Eetel 7t2M0ME F =M 25 ThdE1, 50| MZ CHELICH 2t 22 1 99| ZO| Uiz2 Aol MEELICE HA AUFH A

IR E o4 i HS FLICh:

MATCH (m:movie) ORDER BY m.title SKIP 2 LIMIT 4 RETURN m.title AS film;

film

""Blade Runner 2049"
"Elysium"

"Gattaca"
"Inception"

(4 rows)

HX MetotH Wl doz Fet ' F 2F S3 U0 & Aol &Lk

MATCH (m:movie) ORDER BY m.title LIMIT 4 SKIP 2 RETURN m.title AS film;

film

"Blade Runner 2049"
"Elysium"
(2 rows)
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s

0z

SKIPZ OFFSET (ISO/IEC 39075 §16.19)

Z=9| <offset synonym> 2 OFFSET | SKIP O|2Z T HJ| 25 HEZO0|| SH&LICH openCypher®ll= SKIP Tt JAEL|CE

i )
ORDER BY — HX| H&sH H|O|X|E ®{H 7tsotA| BHE7]
RETURN , WITH — O] ®S0| H|0|X|2 LirE EY
MATCH — ES =0|2{ 10 oto| =2l =F0f| H|O|X| LH7|
MI|
CREATE

THEIo| R0t SHAY, Y- at 2H9E T2 of| S=7FetL|C.

e

CREATE pattern [, pattern] ...

F7IE V12U THMSE AR - [ ] MK ... = UKS P2 EI| oS HTHIAIL.
u

CREATE = & INEIS JI2HIOfl FHLICE MATCH 7t 9IS o A= 20t 22 IS 23 X2 2= Q42 &= 20| o2t
2HSL|C.

0
pe)
m
>
_|
m
i
re
=
=
il
r.'.’.
mn
il
[l
n

. EE2 YHEOILE ZH40] o|0] AE=X| 2RUSHR| SELICH Gl= AT 2HS2{H MERGE £ M4A|Q.

FE 4= CHA| BHE0XIX] 80 JASEILICE MATCH 7t 32 FHol| 4S8 20l=
tRIGEl Ha=0|2 2 ZhdBt A2 RS O{FL|TY.

&M e M a|EE 32| 074, = jsonb K|S L= BSHAIS £ = expression O|H EL|CL OFX|2H HEWTt E|O|=
a'cl;l

HO —

o Hi-o -d ya— [

HHE properties E Tt 2HHQILICE LOAD FROM 2 EIISHUAIL.

CREATE = S0{Q2= HOICH g M EL|CE 2Hoj| ofF i gioH™ Al
CREATE £ #2|E AZSHAHLECHE H Fof| 2 5 11, 22 2Y o= JSLICH FAS MHE/JE=X| 22{H RETURN 2
E0|MAI2.

INSERT 7} 2tFs| Zt2 520|H, ISO/IEC 390757t A= HI|QIL|Ct.

VRS

pattern MATCH T20| Z2 HeiQiLich AR TE o2 Jf Liga 4 9l xe
MO BSOIRID HAS BRY 4 AsLITh

Ofl =
2= ofix|= ol ClofE Aol A AHELICE. OFX|2f of[X|7} Ol S & = SEILICE
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A ot akE7)

CREATE (:movie {title: 'Tenet', year: 2020, genre: 'Action'});

UPDATE 1

T M7= HO| BOI0|YUE X}7|7F ACH Jafjm QAO| &2 ypDATE EfIZ Emshct,

CREATE (p:person {name: 'John David Washington', born: 1984})
RETURN p.name AS person, p.born AS born;

person | born
"John David Washington" | 1984
(1 row)

ZEMot otsL |k

[ LT T

oo

of 23S &3, Ict

MATCH (d:person {name: 'Christopher Nolan'}), (m:movie {title:

CREATE (d)-I[r:directed]—>(m)
RETURN d.name AS director, label(r) AS edge, m.title AS film;

director | edge [ film
"Christopher Nolan" | "directed" | "Tenet"
(1 row)

d ot m 2 0[0] HilFE A2 THASELICE 2Hef T IHEIO|  CREATE 2t0llA

AN —

Nolan'}) E CHA| HUCHH &= HIY Christopher NolanO| ZHEO{&S ZdQIL|Ct,

o3

Hatazkds

HE1OlA OF

%

H 2HS7|

olelg|x| ot

S

A

ro

=
o

FA0| = RESOfELIT

50
rlo

1A
o

MATCH (m:movie {title: 'Tenet'})

CREATE (a:person {name: 'Elizabeth Debicki', born: 1990})-I[r:acted_in {role:

RETURN a.name AS actor, r.role AS role, m.title AS film;

actor | role | film
"Elizabeth Debicki" | "Kat" | "Tenet"
(1 row)
of2] IHES o ol BEST|
HEZ T2 IS 3 HojlM BISOIX|T #H4E BRE 4 YLICE
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MATCH (p:person {name: 'John David Washington'}), (m:movie {title: 'Tenet'})
CREATE (p)-[:acted_in {role: 'The Protagonist'}]->(m),

(m)-[:related_to {weight: 2}]->(:movie {title: 'Memento', year: 2000, genre:

'"Thriller'});

UPDATE 3

24 M JHLICE acted_in ZHd StLf

AFLICH

1

MATCH (m:movie {title: 'Tenet'})-I[r]l-(x)
RETURN label(r) AS edge, label(x) AS other, coalesce(x.name, x.title) AS name
ORDER BY edge, name;

edge | other | name
"acted_in" | "person" | "Elizabeth Debicki"
"acted_in" | "person" | "John David Washington"
"directed" | "person" | "Christopher Nolan"
"related_to" | "movie" | "Memento"
(4 rows)

CREATEZI ZRESRIEE= AR

N

CREATE (:person {name: 'Duplicate', born: 1}), (:person {name: 'Duplicate', born: 1});

UPDATE 2

MATCH (p:person {name: 'Duplicate'}) RETURN count(x) AS rows;

rows
2
(1 row)
N 2E2 CHA| AlSHHA U] 7H7t ElL|CE o™ 7|71 D33HOF SICHH  MERGE L 1R HeFE MAA|L,
of|x| £ =2|7]

MATCH (p:person {name: 'Duplicate'}) DELETE p;
MATCH (m:movie) WHERE m.title IN ['Tenet', 'Memento'] DETACH DELETE m;

related_to ZHMd stLE O2|10 Memento HMRULICE O Tenet Ofl= ZHMO] L] 74

MATCH (p:person) WHERE p.name IN ['John David Washington', 'Elizabeth Debicki'] DETACH DELETE

p;

UPDATE 2
UPDATE 6
UPDATE 2
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-n|

HEolid= 3 20|15 Arelo] AAA0M BIZEE2, M HEHO| e M= 1 2|0[20f ot FAHO0| ST =XI0f H{ ASLICH
id(v) 2 AR, £ gl 2 E5HX| OHYAIL.

ol

0|2 ¢l= CREATE — CREATE () —= ™
O MATCH (n:label) Ofx HO|X| Qfo} =X|7| £l&LICE 20|22 A FAAQ.

SehM
H 0|E (ISO/IEC 39075 §13.2)

HEZO| H|O|H &l 2&2 CREATE 7t OtL|2t INSERT RIL|C} AgensGraph= Z2 o CisH & E7|E 25 2&L|CH.  INSERT
£ XIS A|2. CREATE GRAPH L} CREATE VLABEL Z'2 SQLS| CREATE =X HIHo| 20| FHek2 BHX| ob5LLCt.

o [y =]

HERT

INSERT

[[caL = |[ 21801 %7t |

I{E0| 7|&ot=s ME D ZEME THELICEH Cypher?t CREATE 2t £2&= M| GQL O|EQILCE.

He

INSERT [ path_variable = ] pattern [, [ path_variable = ] pattern] ...

FAZIHE - JISL Y M= A2 [1 HEIks . ... =S P2 BY| 7S HOGHAIR.
a9

INSERT 9 CREATE = 0|20 £9I 22 FelL|C ThA7h S0f Cheff S22 E2|2 BISOR, 22 IHS 21, 22 9F2 11
Ze Mg AElg ELt

EO| ZE 47t 2HSO{FLICE O|0] f2 P2l Ha0 HIQIYE 24P HQ(RLIC O 4=
2HSO{XIX| S4ELICE

INSERT = Q2! #D}Ct 3t AISEIL|C} Qofl Ho| @O St AMEL|Ct
IHElo| HiOIZsh Al Siut2s Ma} 22 INSERT ko 5% TiElofA BQIL|Ct,

L= ZHMoll= 2f|0| S sttt ko] He2ts| QLojoF SL L. 2|0|2 S AAMOZ BHSEE enable_graph_ddl € H FX|
SFUCHH, 24|0]S0] ofO| EXHSHOF BHL|Ct.
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Oh7HH 4

path_variable mjEdo| ot= A2
M IME MO 2 LIS graphpath 20| LESLICY.
pattern FR0| MYE HE IE E 22 HEALIC

HAlof HiRIYE|= 0| S0|H, Wafd 4 AFLICH IA

o

retSHH A

A

4 #M2 2 X2of ( {title:

'Tenet'} NME) XS =k AL, SQL MERZ|E Zeiet HAMOM = Z SW= &

1

T USLICE

Ofl =
2E Ol|F= ol HIOlEf Ao M MR ELICH

&ot SHLHE '@&LICH INSERT 2F CREATE = HHY £ &= JUSLICH B2 HHY H|ws E4AL:

GQL — INSERT

INSERT (:movie {title: 'Tenet', year: 2020, genre: 'Action'});

Cypher — CREATE

CREATE (:movie {title: 'Tenet', year: 2020, genre: 'Action'});

UPDATE 1

ogt

El

rir

= Hell= A 20| EZLCk

EXPLAIN (COSTS OFF) INSERT (:movie {title: 'Tenet'});

QUERY PLAN
Graph Create

—> Result
(2 rows)

ot

=

rin

A

o

BkFs}|

INSERT = CHE Z1f OREIHX| 2 X7 | Ha-E HIRIYSIE R, F|If2E= RETURN O] 1

Ag 2ag =+ JAFLCh

INSERT (p:person {name: 'John David Washington', born: 1984}) RETURN p.name AS person;

person

"John David Washington"
(1 row)

J2izof| o]o] L= Aoi| M 245 20]7|

24 MATCH 7 BRI = A FEO| OfL|2t EF 0|22, 7R BFESO{FL|CH:

r [

AgensGraph 2.18 Documentation © 2026 SKAI Worldwide Co., Ltd.

155/ 454



AgensGraph 2.18 Documentation

MATCH (p:person {name: 'Christopher Nolan'}),
INSERT (p)-[:directed]->(m)
RETURN count(x) AS edges;

(m:movie {title:

HE2 HEZ FE0HH, o84 IHEO| HlFet A2 7|2 + AELICH

MATCH (m:movie {title: 'Tenet'})

INSERT (a:person {name: 'Robert Pattinson', born: 1986}),
(b:person {name: 'Elizabeth Debicki', born: 1990}),
(a)-[:acted_in {role: 'Neil'}]->(m),

(b)-[:acted_in {role: 'Kat'}]->(m);

UPDATE 4
O] 2= o Ol 2h= 24 Y| 7HE HLICk:

MATCH (p:person)-[r:acted_in]->(:movie {title: 'Tenet'})
RETURN p.name AS actor, r.role AS role ORDER BY actor;

actor | role
"Elizabeth Debicki" | "Kat"
"Robert Pattinson" | "Neil"

(2 rows)

SQL #2[0lIAM 4 W 7HH 27|

= expression HEH= M HAIS o Hoi| FLICE E|O|S0|M £H S HAle mf MMt

INSERT (:movie = (SELECT jsonb_build_object('title’,

UPDATE 1

MATCH (m:movie {title: 'Dunkirk'}) RETURN m.year AS year;

© 2026 SKAI Worldwide Co., Ltd.

'"Tenet'})

'Dunkirk', ‘year', 2017)));
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Finl
O| 2 CREATE EfO7fofL|2} o
FINISH 2f B4 MAAIL,

INSERT 2t o= HE HAX|=
HASYLICE

CREATE £ 0|EC=

T

INSERT ()-[1->()
INSERT ()-[:acted_in|directed]->()
INSERT ()-[:directed]-()

INSERT (:ag_vertex)

INSERT ()-[:ag_edgel—>()

INSERT (:directed)

INSERT ()-[:movie]l—>()

m O] o|0] HfI &l

AEHS| INSERT (m)

g2

insert £ 2.180|A of|2k 7| =0} &
O|Z( MATCH (insert:person) )z} If

&L 2

£ eto 2lo|= 0

Hot J2jT AT FHED

SELILL & ®HII7H

HOo| P53

ol
—

UPDATE n & EBILICL MY|= ot £EE2 5K to{H

2 22 US| Mi2LICh 2ot = et

—

only one relationship type is allowed for CREATE
only one relationship type is allowed for CREATE
only directed relationships are allowed in CREATE
specifying default label is not allowed

cannot create edge on default label

label "directed" is edge label

is vertex label

label "movie"

there must be at least one relationship

oL
[

HKIX] X2l M wHZHE 20| TS| HOrS LT M
|E( MATCH (n:insert) )OI JZELICE CREATE VLABEL O|E,

RETURN ZEE 7I2|7|= ORDER BY 7|, SQL H|O|E-ZE O|E2 =& HOISHX[X| &LICE O X2|0l= "insert" 2
MILt O|EE HIFPHAI2.
Sy
caL &zt
§16.59| insert graph patternoi| CH$t GQL INSERT 2&(ISO/IEC 39075:2024 §13.2)2 #+3HELICL
K@l — FFap 2bM Q) 2= S0l 0] THE], HIQIEEl QA S BHO R MAIRSH= A, 2l2tel £ ¢ J2| 1 Alelst e
HA|of cHot A2 H
OIX[ — J2HZ EtUS R76h= EES| EtY J2i T HAK§18). AgensGraphl| J2HZ0f= EtI0| ICE 2, M2 MAE
HH-ZHM Ef0| ofL|2t MH|Z Q= 2f|o|20]| A0 ASElL|Ct.
T3 A2 GQL MM oA SHRlshA|2.
openCypher
openCypher= 0| 2 (REATE 2 H7|6tH, AgensGraphs 1242 22 SO 2 BHEL|CE  INSERT 2H= 0|22 GQLt
SQLOIIA 2t11, SQLOJIM = E|O|Z0]| sl 22 &S gLict.
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e
H
gt

=
==

CREATE — Cypher & Z2 59| HY|, 22 &
MERGE — O[0| RUX| @42 AT OHE7|
FOR — 2|AE QAOICH INSERT E ot HY 2|7
FINISH [caL |— 5 gl0| M47|
T& — INSERT 7 = IiEH 2
GQL MM &

MERGE
I{EI0] 0|0] QA2H TIZS LA|A7| 1 YH BHEH, 0= 0= O HaE HilFgL(Ct
e

MERGE pattern
[ ON { CREATE | MATCH } SET set_item [, set_item]...] ...

FAZIKE - 7ISY AP MR- [ dHoks. L. 8

I

Tt 2 BI| 342 HASRIAIL.

Ao

MERGE = MATCH 9 CREATE ©| Y siLto| Ho| st HQILICH XI7| HEIS &1, 1 IHEIO| YOH MATCH X{E S&tstn
piy

o
O™ CREATE M SZFEIL|CL 0= Z0|E IHE Q| Ha= AR HIQIEEE 2 29| LIHX|= & & 20| YoRteX| & et
ASLICEH

MERGE Of 2t 2E AS 74! StLt7t 2L Tt of B2 miEH MAIE SLich

&1 TH|7F LKX|SHH OFF A MO|X| E&LICE

SFEol2tz glo™ IHE TAM|7} SHS{FLICE Jafmo| CHE 320f 0|0] Q= BEMK| ZRSHMALICE a & b &
tele MEHOIM (a)-[:e]l->(b) & MERGE o}H, ZHM3t 8hH| & HI| a oF F W b 7t BHSO{ELICL
U=X| A5t b2 = RAE S MERGE SHUA|R. FEOICH MERGE £ M1, OCHg JS0|
ZHH0l| MERGE £ MHA|Q. J-H MM MERGE = HSELICE

0z

MERGE = IHEHS F2H6| it WALICL AER TES HHS 12 QRYULICL MERGE T Of2f 7} MMAIL.
T

ON CREATE SET 2 IIEI0| ZHSO{F S miBH ON MATCH SET 2 LX|3HS mlot MAMEIL|CH ECLO{= &2MZEE £,
ZtZt SET o 2 S83 WLt

IHE] Qro| &A= K| CHANS| AEQILICE MERGE (m:movie {title: 'Tenet'}) = title O| H&S| Tenet QI
movie OfZt YX|SIH, title S Z1 U725t Zofl= LK|SHA] QE&LICE

MERGE = S0{2= OfCt of H MMELICE 22|E ARSI THE 2 Flof 7L, 2|8 2 + ASFLICH

VRS

pattern MATCH 729 Z2 I{E SiLIJLICE T oto| BE £
M= 28 £40|7| = gLt

0x
ro
e
Ras
B
Y
o
e
Rl
=
fn
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ON CREATE SET I{E10| BFEO{ RIS |t MR E|= SHetolL|Ct,
ON MATCH SET MEIS %HOtS mjjot M5|= shotolL|C}

set_item SET 29| HEILICt. variable.property = expression , variable = map ,

variable += map Z SiLIQILICE
ol| %
S E o|xli= oA cl|lo|E{Allof| A AHEIL|CE OEX|2E ol %l| 7t O] &2 =IS&ILICH
MERGE (m:movie {title: 'Tenet'}) RETURN m.title AS film, m.year AS year;

film | year

4
t

"Tenet"
(1 row)

2k

IR0 title 2HAULBZ year = HHEX| AUSLICL F HW HA2 Z

rlo
ro

baps|
oo

o

A0 OFR AL MX| obELICH

MERGE (m:movie {title: 'Tenet'}) RETURN m.title AS film, m.year AS year;

film year

I
"Tenet" |
(1 row)

MATCH (m:movie {title: 'Tenet'}) RETURN count(x) AS rows;

2hS ot LX|E o M2 CHE £4 8F3|

OFR AL Gl= HEHOI|IA AlZFRILICE:

MATCH (m:movie {title: 'Tenet'}) DETACH DELETE m;

UPDATE 1
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MERGE (m:movie {title: 'Tenet'})

ON CREATE SET m.year = 2020, m.source = 'created'

ON MATCH SET m.source = 'matched'

RETURN m.title AS film, m.year AS year, m.source AS source;

film | year | source

"Tenet" | 2020 | "created"
(1 row)

=z

rlo
MO

Xt
(<}

o

Ttz MAHSHH O

Tl

27|18 gLtk

MERGE (m:movie {title: 'Tenet'})

ON CREATE SET m.year = 2020, m.source = 'created'

ON MATCH SET m.source = 'matched’

RETURN m.title AS film, m.year AS year, m.source AS source;

film | year | source

"Tenet" | 2020 | "matched"
(1 row)

HI

year = EJ| 27|17t = 22 OOE SX|BLICE. ON MATCH SET O] 2240f| £2CHX| Q7| i2IL|Ct.
IHE MH|E MERGESHH HE0| S2&= A 27|

Christopher Nolan2 $t 0|1, J= Tenet 2 HEGHK| YUSLICE

MATCH (m:movie {title: 'Tenet'}) DETACH DELETE m;
MATCH (p:person {name: 'Christopher Nolan'}) RETURN count(x) AS nolans;

UPDATE 1
nolans

ZE HHE MERGE SIH 7HI0| glo8 = UK|sh= A2 FX| ReLIC 22iM F2 HAISE 2L

=

MERGE (d:person {name: 'Christopher Nolan'})-[:directed]->(m:movie {title: 'Tenet'})
RETURN d.name AS director, m.title AS film;

director film

I
"Christopher Nolan" |
(1 row)

"Tenet"

MATCH (p:person {name: 'Christopher Nolan'}) RETURN count(x) AS nolans;
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born &ME gl 0| ZHME SiLt 1= = B Christopher Nolan®LICt. MERGE 7t £2{S0|= A4=7} 0|ZL|C}.

I
N
mjo
n
Ty
|
[
N
o
bl
fo
B>
i
ot
I
1=
Hu
=
m
po)
(3]
m
mot
T
o

MATCH (p:person {name: 'Christopher Nolan'})

WHERE NOT EXISTS { MATCH (p)-[:directed]->(:movie {title: 'Inception'}) }
DETACH DELETE p;

MATCH (m:movie {title: 'Tenet'}) DETACH DELETE m;

UPDATE 2
UPDATE 1

MERGE (d:person {name: 'Christopher Nolan'})
MERGE (m:movie {title: 'Tenet'})

MERGE (d)-[:directed]->(m)

RETURN d.name AS director, m.title AS film;

director [ film
"Christopher Nolan" | "Tenet"
(1 row)

MATCH (p:person {name: 'Christopher Nolan'}) RETURN count(x) AS nolans;

nolans

M MERGE £ 0|0 A= AHES LAIMZAL, EW= SotE UEAL, A= ZHA2F BESASLICH 22 M 23 CHA| 28l

OFF AT BHYX| & LICH

MATCH (p:person {name: 'Christopher Nolan'})-[:directed]->(m:movie)
RETURN count(x) AS edges;

2eh Hio|EfMlel S0l MERGE 2 2HE SHAE CioH 20|H, 1 E8 2 H #H Hsh= Jch2 L.

Ho

IEl0] & ofAto|e FsEict

MERGE (a:movie {title: 'A'}), (b:movie {title: 'B'});
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ERROR: syntax error at or near ","
LINE 1: MERGE (a:movie {title: 'A'}),

N

(b:movie {title: 'B'});

MERGE HZ F 7§ MAMA|Q.

ofix| =l=217|

MATCH (m:movie {title: 'Tenet'}) DETACH DELETE m;

UPDATE 2

FSinl

DM A2 5 IS =2 0|05 2E0| ofL|2t ZE ot MI{E HHY FLICE person 2 name O 1R740] A Y
IHE! MA| MERGE = F HWj Nolan2 Tt 4= I&LICH

CREATE CONSTRAINT unique_person_name ON person ASSERT name IS UNIQUE;
MERGE (d:person {name: 'Christopher Nolan'})-[:directed]—>(m:movie {title:
RETURN d.name AS director, m.title AS film;

'Tenet'})

CREATE CONSTRAINT

ERROR: conflicting key value violates exclusion constraint "unique_person_name"
DETAIL: Key ((properties.'name'))=("Christopher Nolan") conflicts with existing key ((propert
ies.'name'))=("Christopher Nolan").

OFR AT THEOIX|X| o1, EHMMO| 1 0|/ E EIgLICt. MERGE Of A= 7|7F £910|E 1 7[0f| H2FS MABHIA|L.

gt

MERGE= GQL HO0| ofL|C}

ISO/IEC 390750{= MERGE 7} @i&LICt. &2 H|O|E| #HE
<set statement> (§13.3), <remove statement> (§13.
1 AgensGraph= JAS |X[ELICL EETIOE 242 US

tHE 22 <insert statement> (§13.2),

[LENELP

St2{™ CALL { subquery } £ M7{L}, EXISTS ZAL o

INSERT £ ML,
R
CREATE — X7 glo| M7|

MATCH — I{H 232

SET — ON CREATE SET I} ON MATCH SET Of Ht=

shC}
=0

__I_l

Ho

DELETE — MERGE 7} BH= S X|R7|

SET

H27tHieldst FEat
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e

SET { target = expression | target += expression } [, ...]

A 719 - 7|8 =

a9

AP eEAD - []1 4275 ... HEIMS. FE B A4S HOGHAL.

SET 2 oM ZHo| o|0| HielFet 40f £43 FLICE O 2at= ALMAL IZ0| 20| AEX], 22|10 0= HLUXE MEX|0f| He

OIAL_||_'_|-

n.key = expression

n.key = NULL

n={.}

n = other

n += {.}

StLtel SET Qtol &k

SET [2

MERGE 2| ON CREATE SET 2} ON MATCH SET & 0|2t

Ot

target

expression

ofl x|
2E HfiFl= oild| Cilo]E{A0l| A

AgensGraph 2.18 Documentation

HYELICE OEX2 oflx| 7t OlE 2

=
&4 SiLHE MAstn, O 7|7t glo™ FIpEL|ct

71 XgLch

properties MAIE I MOZ mAgtL|ct. Hof| gl= 7|= ARRFELICH
n 9| properties & other 2 Z{OZ WH[EL|C.

properties Of HEHSLICE M2 7|= MFE D LIHX|= SXIELICH

HEE JLE0HH B0 LEZROE MEEL|CE
ohH Mo = MATCH 7F HE 107HE R 110717t 25 gL
LQPL|CH HaEE ST 2 ol H2IE MY = ISLICH &4 MATCH , MERGE , &=
d Floll SLct
UELICEH ZIHE E2{H RETURN S E0|MAI2.

LICt. 2l0|2& F=7F5tLt Bz =+ RISLICH

22 g =S UELICh

EZQl variable.key O|H variable.key.subkey ME SH £
Ct. 5= properties TA|E WH[SHAHLE HEre of M= Q4
L

||:|. E_lE.IE:I EI.E 9)&0' AA‘I Al_l-%

&g ZHILICE Cypher E$AI0|H ?910% =
b2 Ho b += 2f, 4 XkM(ol chst = 9f

O|L} CASE H¥A 2ZAE M
0= Mo[ALI CHE D2HZ @

|_||_

|SEiLIc
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&4 ofLt 2F}|

CREATE (:movie {title: 'Tenet', year: 2020, genre: 'Action'});

UPDATE 1

MATCH (m:movie {title: 'Tenet'})
SET m.runtime = 150
RETURN properties(m) AS props;

props

{"year": 2020, "genre": "Action", "title": "Tenet", "runtime": 150}
(1 row)

properties() £ properties TMH|E 2telstH, SET O] RS MK EE JHE 22 2HHQIL|Ct

B HOIA 0f2] 24 8351|

MATCH (m:movie {title: 'Tenet'})
SET m.genre = 'Sci-Fi', m.runtime = 151
RETURN properties(m) AS props;

props

{"year": 2020, '"genre": "Sci-Fi", "title": "Tenet", "runtime": 151}
(1 row)

NULLE £4 X|27|

null2 2513 nullo] ME=l= 20| ofLf2t 2 7|7 X &L L

MATCH (m:movie {title: 'Tenet'})
SET m.runtime = NULL
RETURN properties(m) AS props;

props

{"year": 2020, '"genre": "Sci-Fi", "title": "Tenet"}
(1 row)

REMOVE 7} &2 74

o
n
HI
08
of
=
H
et
gt
r
il

+= 2 Y dHetep|

+= = Mol Mgl 712 2F5ta LIHX|= 2 sLICh

MATCH (m:movie {title: 'Tenet'})
SET m += {runtime: 150, imax: true}
RETURN properties(m) AS props;

props
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{"imax": true, "year": 2020, "genre": "Sci-Fi", "title": "Tenet", "runtime": 150}
(1 row)

= 2 properties XA mH[st7|

Ha XpNOf 22 = = Moj| @l 2= 22 HEILICEL genre , runtime , imax 7F AlR2FRI&LICE

1

MATCH (m:movie {title: 'Tenet'})
SET m = {title: 'Tenet', year: 2020}
RETURN properties(m) AS props;

props

{"year": 2020, "title": "Tenet"}
(1 row)

0]Zd0| &= LAt Xtofo|:r Z=sliof & XIFRULICE = = WH0| += = HURLICE

QEZNCIE RAE & £ Y10, JHH O properties TAH|7} SAFELICE

CREATE (:person {name: 'Stand-in'});

UPDATE 1

MATCH (p:person {name: 'Stand-in'}), (k:person {name: 'Keanu Reeves'})
SET p = k
RETURN properties(p) AS props;

props

{"born": 1964, "name": "Keanu Reeves"}
(1 row)

O|M| name O| Keanu Reeves @l ®EEO| EQIL|C}:

MATCH (p:person {name: 'Keanu Reeves'}) RETURN count(x) AS keanus;

properties S SAISHH A0 A0|= £YNHX| SAHELICH ZHA2 SAEX| 8810, & HHO| HYE|X| = 45 LICE

MATCH (:person {name: 'Keanu Reeves'})-[r:acted_in]->(:movie {title: 'The Matrix'})
SET r.credited = true

RETURN properties(r) AS props;
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props

{"role": "Neo", "credited": true}
(1 row)

MATCH (:person {name: 'Keanu Reeves'})-[r:acted_in]->(:movie {title: 'The Matrix'})
SET r.credited = NULL
RETURN properties(r) AS props;

props

{"role": "Neo"}
(1 row)

O] MATCH = /2l Keanu ReevesO|A| &% 7Hd SHLEE RHELICE 20| M 2HE SAR20l= 2H10] @17] = IL(Ct
properties H|$7|

Hl e OE &M X|Q1 QAL T Xj2|of| HZL|ck

MATCH (m:movie {title: 'Tenet'})
SET m = {}
RETURN properties(m) AS props;

O[H| 2 Y= o SHC 2T TS o= RISLICE 22 of2l F2| ZU2 Tenet S A=Y title O] Gl= NS HSLICH

OllF| £l=217]

MATCH (m:movie) WHERE m.title IS NULL DETACH DELETE m;

MATCH (p:person) WHERE p.name = 'Keanu Reeves' AND NOT EXISTS { MATCH (p)-[1->() } DETACH DELE
TE p;

7|12 432l allow_null_properties = off = SET n.key = NULL S &H|Z2 QHSLICE J2E A 1 7|7k JSON null 2kt

SET allow_null_properties = true;

CREATE (m:movie {title: 'Tenet', year: 2020})
SET m.runtime = NULL

RETURN properties(m) AS props;

SET
props
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{"year": 2020, "title": "Tenet", "runtime": null}
(1 row)

SET allow_null_properties = false;
MATCH (m:movie {title: 'Tenet'}) DETACH DELETE m;

SET
UPDATE 1

HMEE null2 gls 7|2t 2K ¥&LICE m.runtime IS NULL 2 O{= ZO0|E #O|X|2t O F|= properties() 2 jsonb 7|

2el=
ZALo]| LtEFEfLICE.

S8y

#lolz M (1SO/IEC 39075 §13.3)

HZO| <set label item> 2 240f 20|22 F7}5HH, SET n:blockbuster EE= SET n IS blockbuster 2 #LICH
AgensGraphe = Ct 2HX| 4&LICH

MATCH (m:movie {title: 'Inception'}) SET m:blockbuster RETURN m.title;

ERROR: syntax error at or near
LINE 1: MATCH (m:movie {title: 'Inception'}) SET m:blockbuster RETUR...

A

249 0|52 1 QATJt A= H|O|S0|EE, QA E TS [ HHELICE HEE CIE 0|22 F7(2{H JZ0| ME S0 A=2S
XQAAI.
mE e

REMOVE — O|EOZ &M X|27|

MERGE — ON CREATE SET 2} ON MATCH SET

MATCH — SET O| £ 245 HIQIZs}7|
DELETE — &40 OfL|2t RAE X|27|
REMOVE

H2[7t Hielgst ™t Zhdof M £42 XISLT.

—

e

REMOVE property_reference [, property_reference | ...

FAZIRIE - ZISY AP MREAE - [] M2iUks . ... EEJls. P2 B A4S B

REMOVE &= &4 ¥ZAE ot 1 7|E X|ZLICE SET n.key = NULL S HHSHA| H7|ot 20|, ot Y= HES| Z&LICH

A= 7I1E XIRE A2 2F7HOFELICE O @4 Otz HELICH
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ol of2f JH LIS 4~ ASLICH

REMOVE = S0{Q2= SHOICH$F H M3iz|OZ2  MATCH 7t R4S Of51 #oM 1 ME||M 20| X|QIFILICE o] & XtA|ofl=
WHERE 7} §1&LICH MATCH Ol Z2{ LHAA|2.

REMOVE Ofli= HIQIGE HaIt BRSHH 2| S AZE 4~ §IELICH 2 = AFLICH 22HE 22 RETURN S 20|HAIL.

REMOVE = &Mt X|ZLICL 20|52 X2 = gl RAE X2 £ SELICE RAE X|2= 22 DELETE YLICh
TSRS
property_reference HIQIZEl @49 £-40|H variable.key HEWRILICL variable.key.subkey
ME Y S USLICHL @4 H40 M= T2 AR EILCH
il x|

2= ofix|= Gl ClO|E Aol A HHELICE. DFX|9f 6i[X|7} Ol S S = SEILICE

£ siLt x|

CREATE (:movie {title: 'Tenet', year: 2020, genre: 'Action', runtime: 150, imax: true});

UPDATE 1

MATCH (m:movie {title: 'Tenet'})
REMOVE m. runtime
RETURN properties(m) AS props;

props

{"imax": true, "year": 2020, 'genre": "Action", "title": "Tenet"}
(1 row)

ofa| HE $ ol K|S

MATCH (m:movie {title: 'Tenet'})
REMOVE m.imax, m.genre
RETURN properties(m) AS props;

props

{"year": 2020, "title": "Tenet"}
(1 row)

Ot U= ZOJLEX| 941, OFF 2E L GlELIC

MATCH (m:movie {title: 'Tenet'})
REMOVE m.nosuchkey
RETURN properties(m) AS props;
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props

{"year": 2020, "title": "Tenet"}
(1 row)

SHE Y etol 7| X|27)|

S8 TAI7L Y = ASLICE

MATCH (m:movie {title: 'Tenet'})
SET m.crew = {dop: 'Hoyte van Hoytema', editor: 'Jennifer Lame'}
RETURN properties(m) AS props;

props
{"crew": {"dop": "Hoyte van Hoytema", "editor": "Jennifer Lame"}, "year": 2020, "title": "Ten
etll}
(1 row)
HE £ XTI OO R 0711, WO| LIHX|= JHE FLICk

MATCH (m:movie {title: 'Tenet'})
REMOVE m.crew.dop
RETURN properties(m) AS props;

props

{"crew": {"editor": "Jennifer Lame"}, "year": 2020, "title": "Tenet"}
(1 row)

HFZ 7|2 0|EQZ B2 M MA|Jt X|{FELICH

MATCH (m:movie {title: 'Tenet'})
REMOVE m.crew
RETURN properties(m) AS props;

props

{"year": 2020, "title": "Tenet"}
(1 row)

MATCH (:person {name: 'Keanu Reeves'})-[r:acted_in]->(:movie {title: 'The Matrix'})
SET r.credited = true
RETURN properties(r) AS props;

props

{"role": "Neo", "credited": true}
(1 row)
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MATCH (:person {name:
REMOVE r.credited

RETURN properties(r) AS props;

'Keanu Reeves'})-[r:acted_in]->(:movie {title: 'The Matrix'})

props

{"role": "Neo"}
(1 row)

ofix| =l=217|

MATCH (m:movie {title: 'Tenet'}) DETACH DELETE m;

UPDATE 1

)

REMOVE = Q4 H40t M= Z43 BEX| QE&L|CH T

: 2 HR o] Lh2ta 5hH AHRE|D thial SET HEHE 71217|= §IETt
LiZLIC:

=

MATCH (m:movie {title: 'Tenet'}) REMOVE m RETURN m.title;

ERROR:

cannot set property map to NULL
HINT:

use {} instead of NULL to remove all properties

SET m = {} 2 properties £ H|21 4= HZILICE DETACH DELETE m 2 24 00l X|ZL|C

S8k
2|0|Z H|7{ (ISO/IEC 39075 §13.4)

HE9| <remove label item> 2 RA0{A 24|0[SS H|O] LT, REMOVE n:blockbuster =
REMOVE n IS blockbuster Z #L|Ct. AgensGraphs & E7| 25 BHX| Q&L|CH

MATCH (m:movie {title: 'Tenet'}) REMOVE m:movie RETURN m.title;

ERROR: syntax error at or near ":"

LINE 1: MATCH (m:movie {title: 'Tenet'}) REMOVE m:movie RETURN m.tit...

N

20|22 Q471 A= HIO|S0|22 e AFof| FeHTELICE 2|0[2 S F715ts ol Z#2 Met2 SET

BRI
SET — = NULL I} = {} S Zaoh ot HHEy
DELETE — £40| OtL|2t RAE X|27|

MATCH — S 2 o] H RAE HIQIHS}Y|
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DELETE

JeHzoll M EHE a2

e

7S X|SLICt. DETACH DELETE = HZF9|

ZHATEX] ehH| XIgLICt

[ DETACH ] DELETE expression [, expression ] ...

FA7IRE - JIY AE MR A - []1 MEfks - HHE Jts. 72 37| g HOshiAlR
My
DELETE = X7| E§1410| 7127 | J2HZ @A XISLIch 1 247} BiH HioIEs) Qlojof so2, ehaf 12158 ot & Floj
SLch.
T2 DELETE = OFE| ZH40| &2 MRS HREILICL D22 X2 OLRAUE Jf2|7|x| gk 70| B2, 0| He 288
L3 E3HmMo| SuElLct,
DETACH DELETE = FFO| ZHME MA X1 OCk2 MAEE X|ZL|C O FFo| AAR US == UCHH AXE o] XS
MAA 2.
S X|QE= = DETACH 7h ZRotX| i, QF ZHoil= &CHX| &Lt
EHAIZ 0f2] 7 Ligie 4+ BLICH B2 2MUR NIYXIDE, 2HI8 1 o BHEICH Yol LIS DETACH @10I= EiLITH
DELETE = S0{Q= HOICH o H AHEL|CH b4 H0| 0|0] X|2 RA= 2F 7} OFHL|Ct
2t EHAIS T, 7H, s ZRO{0F BILICE 44 AXE WX QALICH 443 XISB REMOVE S M4AIQ
DELETE = #2IE 8 = JU&LITt O] Al2tMEX] H2{H RETURN € 20[MAIR
OH7HE
DETACH 2t HEol| AZE 24 3 HH D} S XISLch
expression B, 7N, £ FRES U= BHA0|H, HE MATCH 7} HIQIZISH selL|ct
of|x|
E Oflxl= of|d| dlo[E{Alof| M MAEILICE X o7t LIHX| ofH[S0| X|& F& JeiE TS0 Ho|[HMA2 AR 1 250%
ZL(Ch
e As 2s7|
CREATE (:movie {title: 'Tenet', year: 2020, genre: 'Action'});
MATCH (d:person {name: 'Christopher Nolan'}), (m:movie {title: 'Tenet'})
CREATE (d)-[:directed]->(m);

MATCH (m:movie {title:

CREATE (a:person {name:

UPDATE 1
UPDATE 1
UPDATE 2

O|H| Tenet Ofl=

AgensGraph 2.18 Documentation

'"Tenet'})

'Elizabeth Debicki', born: 1990})-[:acted_in {role: 'Kat'}]->(m);

ZH0] = 7 ST
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MATCH (m:movie {title: 'Tenet'})-I[rl-(x)
RETURN label(r) AS edge, count(x) AS n
ORDER BY edge;

edge [ n
"acted_in" | 1
"directed" | 1

(2 rows)

'k 2 DELETEZ} HZE HES 7&6h= 2 27

MATCH (m:movie {title: 'Tenet'}) DELETE m;

ERROR: Vertex with connected edges cannot be removed

HINT: Use DETACH DELETE or remove connected edges before deleting the vertex.

OFR AL X|IX|X| f&LICE JeiZ= EF0| A2l 7S 23 K| H5LICH
2 W27

ZHd0lli= DETACH 7t EROoHA| ¢t O & EF2 HotgdELIth

MATCH (:person {name: 'Elizabeth Debicki'})-[r:acted_in]->(:movie {title:

DELETE r;

UPDATE 1

MATCH (p:person {name: 'Elizabeth Debicki'})-[r]-() RETURN count(x) AS edges;

2Hd0] HoF AX| ™ 'k ¢ DELETE T &S SLICE 1 F2] RETURN Of X|ZEl 245 EagfL(CH

MATCH (p:person {name: 'Elizabeth Debicki'})
DELETE p
RETURN properties(p) AS removed;

removed

{"born": 1990, "name": "Elizabeth Debicki"}
(1 row)

2
02
]
B
]
-
o

12 2 x|<7|

r
r

Tenet 0= OF&l directed ZHMO| QU&LICE. DETACH DELETE 7t & Ch7bMZiL|CE:
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MATCH (m:movie {title: 'Tenet'}) DETACH DELETE m;

UPDATE 2

a5 N

™

Mot MEQILICE Christopher Nolan2 £CHX| @t 19| Cf

rim
N

b= Joi2 L ck:

1

MATCH (p:person {name: 'Christopher Nolan'})-[:directed]->(m:movie)
RETURN m.title AS film
ORDER BY film;

film

"Inception"
"Interstellar"
(2 rows)

ohHojlA o2 24 XIL7|

LIS 20| = YHSECH ol LIESHH  DETACH 7H 2R3HA| eA&LICH FHEO| XIIE AlFoil= 2 Zhdo] o[0] Afl2EY U7

CREATE (:person {name: 'Extra Two'});
MATCH (a:person {name: 'Extra Two'}) CREATE (a)-[:acted_in]->(:movie {title: 'Scratch'});

UPDATE 1
UPDATE 2

MATCH (a:person {name: 'Extra Two'})-[r:acted_in]->(m:movie {title: 'Scratch'})
DELETE r, a, m;

UPDATE 3
Ho|E{Mlo] /2 37| = SOFRELICE:

MATCH (n) RETURN label(n) AS label, count(x) AS n ORDER BY label;

label | n
"movie" | 18
"person" | 28

(2 rows)

g

DELETE = £40| OfL|2} A E YH&LICEH

Jp
mjo

42 0|ELRE HEH X &3] FA|=l= Z0| ofL|2t HRELICE:

MATCH (m:movie {title: 'The Matrix'}) DELETE m.title;
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ERROR: node, relationship, or path is expected
LINE 1: MATCH (m:movie {title: 'The Matrix'}) DELETE m.title;

£M0jl= REMOVE £ M7{L} SET m.title = NULL S M&AQ.

]
HZO| B2 HA0|| DETACH DELETE £ MH oF 2E0{|A CHERS| B2 ZHH0| X|9IE 4= 10, O MET} StLte| EfTHMUL|CE,
S HRIT7L Lot 2X| SHAISHA| 42 = HA Mo EMA|2 — MATCH (v)-I[rl-() RETURN count(r) .

sgtd

NODETACH (ISO/IEC 39075 §13.5)

HZO| <delete statement> = [ DETACH | NODETACH ] DELETE O|1, NODETACH 7t A|H 7|2ZlL|C}
AgensGraphe 1 7|2 SEH2 oIfX| ¢ 7| E= 73sHA| 24USLICE. NODETACH DELETE m 2 712 2FLICH 22 ¢l
O DELETE £ MHAQ.

Y=
REMOVE — S47}OtL|2t M X|27|
MATCH — X|2 QAE HIoIls}y|
CREATE , MERGE — JZISS US| d2 &
CilOJE] Mo — 2{|0[Z0|L} i MK E |27
=t
UNWIND

B|AEE MO 2 HRELICE Q4 SHAOMC £t o SHLHIL|C.

He

UNWIND list_expression AS variable

FA I JISY NE AT [ 1 METls. ... U ks R B 3OS AL,
o
UNWIND £ 2|AEE mfo|Zefelo = HEILICE @ADIC Y SIS LHE1 variable2 1 240 Hfo._l%'ofm o|0] f& H |01| UH
LIHX|= 3CHZ 74 O|{=ILICE. collect() 9 &HO|1T, E|AES
AS variable 2 E2lL|C} 0| gl= WEl= ELICH

B AEL BB, 2|AE U2 7R &M, collect() 7hgt

rin

> = jsonb HHEO|LE PostgreSQL HIEE L=

rr

=

I 2| AE = WS LHEX| RA0D2 U3 3l HH|7F Al2bEIL|C

2|AE o9| null: CHE @49 22 Q40|10 S BHELICE

UNWIND = S0{2= HOICH ot H M3z ts=A =l Al

UNWIND = #2|E A|EISILE CHE H Fof| 2 4= JAELICH H2|E 2YE = lELICH
£ &N

B|AES| B|AES HX|ZH UNWIND = = 7j
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FOR 7} GQLO| T RO| T 22 U2 ofni, 2t R40| 9IKIS HYFOZ M| FLich

OH7HEH
list_expression jsonb H{ZO|L} PostgreSQL HIES
variable Zt A0 iRl E| = O|EQILICt o A
Oil |

2= GIAI= GilA| Cllo|E{ Aol A A E LT,
2|AE 2| BAP|

UNWIND [1, 91, 203, 1, 7, 91] AS n
RETURN nj;

91
(6 rows)

2|AE &MCHE oJA Wo|H, B2 TEHEILICE
2AEE F2 AL Bl
B|AEES MXI2[0lA DISTINCT *2|dh= Y2 gl&LIch XS BX|1

UNWIND [1, 91, 203, 1, 7, 91] AS n
WITH DISTINCT n

ORDER BY n

RETURN collect(n) AS unig;

uniq

[1, 7, 91, 203]
(1 row)

2|AEZ MATCHE £2/7|
2A0CHA stLto| 1, 2h2h K| 2 LKL Ch

1

UNWIND ['The Matrix', 'Inception'] AS t
MATCH (m:movie {title: t})
RETURN m.title AS film, m.year AS year;

film

"The Matrix"

AgensGraph 2.18 Documentation © 2026 SKAI Worldwide Co., Ltd.
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"Inception" | 2010
(2 rows)

SC2I0|AET F 7| F=0]| thel| #2|1E 2&st= St Yol 0|240|H, O FE2 Of7iH stz JZLICt

2AE 2h8 7Ha &4 A

£M0| 2| AEE 2 £ UNWIND 7F O FLCh:

MATCH (m:movie {title: 'The Matrix'})
UNWIND m.embedding AS component
RETURN component;

component
-0.07594558
0.04081754

0.29592122
-0.11921061
(4 rows)

collect E|&2|7|

collect() =HE BAEZ T UNWIND = 7S CHA| WEIL|CE TASHCIS o2 S0t7H=

MATCH (p:person)-[:acted_in]->(m:movie)
WITH collect(DISTINCT m.genre) AS genres
UNWIND genres AS genre

RETURN genre

ORDER BY genre;

"Action"
"Adventure"
"Sci-Fi"

(3 rows)

2|AEQ| B|AE HX|7|

UNWIND & £ 7H0|1, &= = K 7} vl ot 5 CHA O 2 BiL(C:

[

UNWIND [[1, 2], [3]]1 AS pair
UNWIND pair AS x
RETURN pair, x;

pair | x
——— P
[1, 21 | 1
[1, 2] | 2
[3] | 3

(3 rows)

GO[ St LERX| 0411, i = S7H AlRtEILICH

1
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UNWIND [] AS x RETURN x;

X

(0 rows)

Hl 2| AEO|ME 0| A0F:t0LOF SICHH OPTIONAL MATCH Lb CASE Eo HX|E MAAR.
nullg &7|7]

nullgl AE QACILICE

UNWIND [1, NULL, 3] AS x RETURN x;

X
1
null
3
(3 rows)
20l null 2 &=3E|E 22 &3 20| jsonb0| 1, jsonb2| null2 gl= Z10] ofL|2} stLtel 2t 7| mhEIL|Ct,
3
UNWIND Oll= E|AET HQSIL|CE AZEME NULL B AT @4 SHLIRE|L 24 Qs 2|AER FZEX| b5
UNWIND 3 AS x RETURN x;
ERROR: expression must be jsonb or array, but integer
LINE 1: UNWIND 3 AS x RETURN x;
UNWIND NULL AS x RETURN x;
ERROR: expression must be jsonb or array, but unknown
LINE 1: UNWIND NULL AS x RETURN x;
£M0| HEA| Qo EEME|X| @4=CHH  UNWIND coalesce(m.tags, [1) AS tag X&EH 2[AEJIOIE £ QU=
S8

UNWIND= GQL Ho| ofL|ct

ISO/IEC 390750{= UNWIND 7t @i&LICt E|AES HX|= statement> (§14.8)0]
O FOR 2 788t QUELICE FOR Ofl= 2F 240 0'='E1 AI Ste QK|S == WITH OFFSET
aAg

EHo| A=,

g 4 USLIC

rd
ra
o2

=
=

=
—

L|Ck:

US BUHAIL.

11, AgensGraphe=

UNWIND =

FOR —RKE F

WITH — collect()

AgensGraph 2.18 Documentation
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MATCH — H HO=Z AX|E =2|7|
g4 — collect() o I HO Z|AE EE

FOR

[caL = |[ 21801 7t |

2AES @Oz BA|H, QAN SHLIS S, 2t 49| /(XS MEHHO 2 HiRIYRIL|L. Cyphere| UNWIND O CHE5tH=
GQL LTt

e

FOR variable IN list [ WITH OFFSET [ AS offset_variable | ]

FAZIRIE IS AP MREXE - [ ME

Meoks - ... wi=Ols, PR E| Felg HIsHIAL,
A
FOR = 2} Y2 S 2[AEQ| QALL RQISIOZ Q4 nJfQl 2|AEE Tt @24 2 £ ol n7|7t ELICH 2|AETH O Hojl
OESICHH TX| 7|7t HOfCH M EIL|CH
R4 HaE= M 0[S0[0{0F BiL|Ct f& MRl /= 0|2 CHA| MM duplicate variable "<name>" O| LISLIC}
WITH OFFSET 2 2t 249| 9{X|IE HilY LIt 1 9[X|= 0FE] JLiCt

, BAT o

, N
HOJEERIL|CE

HIZJAE, nuligl 2|AE, Q= ae @

r
-
o
=
rir
Ral
N
1SS
1]
0%t
o

AZtEh= 2|AETOIL| B2 2| AEZ ZHMO|X| @8 HREL|CE

FOR = #2|E AIZSHAL, 71200 0|7L A7 HE 53

OH7HH 2

variable

£ A0 R4 StLfof| BRI E|= O| S ILICE 0|0] f= H2lo A0M= eF LIt

ist BIAES s B34/0/3 SHOIE FLITH 2[E raee(]  2IAE S H

M collect() 7t UHEEAE, + §0|01 T 2|AE7 aFSL T

offsetvariable of 0RE| AlZtot= 9Ixl0fl BIRI == O|SYULICE. As ES w2rote! 1 9IX|7t
offset Of HIRIZELICL D2t o:noto10|9f=:T|z==f OICIMLt "offset” 2

MOF BfLICE  AS HEHE M= HO| SHEL|CY.

of| x|

2= Oi|®= oi|®| HIOlEf Ao M HHELICH

M= 2|AEE T LM &oF=EL|CH FOR ©F Cypher? UNWIND = . &S HHY Hlwsl H4A|2:
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GQL —FOR

FOR t IN ['The Matrix', 'Inception', 'Gattaca'l
MATCH (m:movie {title: t})
RETURN t AS title, m.year AS year ORDER BY year;

Cypher — UNWIND

UNWIND ['The Matrix', 'Inception', 'Gattaca'l] AS t
MATCH (m:movie {title: t})
RETURN t AS title, m.year AS year ORDER BY year;

title | year
"Gattaca" | 1997
"The Matrix" | 1999
"Inception" | 2010
(3 rows)

TAHM 2200 HSE 2017

WITH OFFSET AS 7} 1 9{X|0f O|FS E|ILICt =27t HAT ®I= SEMY 2[AEQ| A7t 2 HE o 2Rt WYL

I

FOR t IN ['The Matrix', 'Inception', 'Gattaca'] WITH OFFSET AS i
MATCH (m:movie {title: t})
RETURN i, t AS title ORDER BY 1i;

i title

| "The Matrix"
| "Inception"
| "Gattaca"
rows)

WNNER S

A 4= 10| OfL|2t 00l AFLICE

0|S2 E0IX| 22 91X 471

AS ES #ik: ?|Xl= HIQIYEX|TE ofjef 7|9 =21 offset O|2h= O|E 2= HIQIGELICE O 7o BE EE= UZEZ ZMOF
gfuck:

FOR t IN ['The Matrix', 'Inception'l WITH OFFSET RETURN "offset", t;

offset | t

0 | "The Matrix"
1 | "Inception”
(2 rows)

M=HEES A 2 2|2|= THE(X] ef&Lck

FOR t IN ['The Matrix'] WITH OFFSET RETURN offset, t;
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ERROR: syntax error at or near "offset"
LINE 1: FOR t IN ['The Matrix'] WITH OFFSET RETURN offset, t;

N

BIAEE UAB HOIM B = 9T, 1 3 BAY|} Hojct AHELch

MATCH (m:movie {title: 'The Matrix'})
FOR e IN m.embedding
RETURN e ORDER BY e;

-0.11921061
-0.07594558
0.04081754
0.29592122
(4 rows)

range() T CHE 20t 22 2|AEO|2E, FOR 7H-dHEl 7|0 Ciet X2 E S = JYSLICh

FOR y IN range(1999, 2001)
MATCH (m:movie {year: y})
RETURN y, m.title AS film ORDER BY y, film;

y film

I
1999 | "The Matrix"
(1 row)

]
FOR = lateral unnest() = ATIUE|L], UNWIND = ProjectSet OF AMAUEILICL S22 S22 E=HHY £ 4 JUX(THE2

ol AHl=l2 opgLTh:

EXPLAIN (COSTS OFF) FOR x IN [1, 2, 3] RETURN x;

QUERY PLAN

Function Scan on unnest _agens_default_for
(1 row)

HXIZ|7t unnest() EXILIEE, AZE JE2 24 SHLME| 2| AETLOfL|2t Y @I RILICH B4= function
unnest(integer) does not exist & W1, AZEt £4E cannot extract elements from a scalar & LICH BICHE

= -d
null2 g1 2| AE 2 F|5E&[0] YS LH=X| &L

ol

FOR £ PostgreSQLO|A] 00| of|2f 7|RIE0|2 2, 0] Ho| AlEX} 0|50 M MIetE CistXl= AELICE offset & 0f2f0{0|1,
JeiA WITH OFFSET Th#* HEf= CHA| 9= At2|0llA] S EE ZEMOF hL|Ct,
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GQL FOR EZH(ISO/IEC 39075:2024 §14.8), 7|5 GQ10 "FOR statement: list value support”, 7|5 GQ24 "FOR
statement: WITH OFFSET"E #3igtL|Ct.

X —2|AE 2 E3Ao| Mol i3 HotCte] Wit null Y28 8l 2[AEZ TR e Z, J2|1 BEO0| 7¥st= 08H Me
2IX1(§14.8 Lt 75| 29| j-1 )E F= WITH OFFSET .
0|X|@ — 12E| M= el WITH ORDINALITY (7|5 GQ11). CH

A
<binding table reference value expression> 2 M=
0| 22 HIRIE H0|S0| 87| ME LTt

QUM 12 HsHA|2. A& Xt2|of|
(715 GQ23)x X|ASHX| t&LICt AgensGrapholl=

O|gt — EZ2 k| H4E As 2l0| &LICH WITH OFFSET i ). AgensGraph= WITH OFFSET AS i £ 278lH,
JF#2 WITH OFFSET 2 0|E2 offset OF ML|Ch

Z1% 452 GQL AEHY EOA EolstiAlL.

openCypher
openCypher= 0| 2 UNWIND .. AS x 2 H7|8IH, AgensGraph= 1S 2 EHELICE O EI(0fl= QIXIE FT= HElIt
ELICE
RERE
UNWIND — 2|X|7} gl= Cyphero| CHE &
INSERT — FOR 7t 2 £ U= M|
LeT
FILTER [caL |— ™Al #HS F3(7|
ORDER BY — FOR 7| Li=S 2 HS|Y|
CGQL A &
FILTER
[[caL @ |[ 21801 %7t |
RS OtESH= SO HZIL|CE Cypher?| WITH .. WHERE @ 22| £E0| HR3IX| o S&&{0l TE{QIL|Ct,
e
FILTER [ WHERE ] condition
FAIUE JISY MY MR AR [ ] MEIES - ... BHEIhs 22 BI| 32 HTSHAL.
A
FILTER = Z710| 0| o} S D= HE|0, T 50| OfH ZiE HIRLX| ELICEH T A0|M K& Helof| JE ZEo| O FHoME

HMets| OtZ LICt, ME2Fst 4= Ql= WHERE = C{C7| SHO{QILICE FILTER x > 1 Zf FILTER WHERE x > 1 2 Z2FH=Z
THAEIL|CE

FILTER = 7H20 HULICE F2|E A=Y £k, 24 5 giELICH
Qo] Ho| =2 Zi0| Rlo|E O
ool Z2QI0fl A HAVING SEHe st
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FILTER £ 0|0 XH MU Z HEE|H, 242t ¢tof 20| g2l AS Hf SYLICh

1

Z10| null2 H7t=[= A2 SQLOIA2F OREE7 X 2 H{ EL|C

ULEES

condition

ol| |

2= Ofix|= Gl ClOfE A0l A HHE LICY.

T H|of H0f T3t RZAQJLICH WHERE 7t BH= E2| E34A0|H 20|
&3, EXISTS { } LE COUNT { } Z2 AMEFE| It BEHAT EL|ch =HE
E2|AH0|0{0F FHL|Ct Z=Xt2t MM argument of FILTER must be type
boolean, not type integer & HEE|WD &£M0t MM cannot cast 2003

(jsonb type numeric) to boolean 2Z HEEILICE

2014AL2E 9| oot HZIL|Ct & F|Q] FILTER 2 7{7| 2 Cypherl] WHERE = Z2 ZIAIRILICE B2 HHY H|wsl 2AAL:

GQL —FILTER

MATCH (m:movie)
FILTER m.year >= 2014

RETURN m.title AS film, m.year AS year ORDER BY year;

Cypher — WHERE

MATCH (m:movie)
WHERE m.year >= 2014

RETURN m.title AS film, m.year AS year ORDER BY year;

film | year
"Interstellar” | 2014
"Blade Runner 2049" | 2017
"The Matrix Resurrections" | 2021

(3 rows)

ot

E

B M

1n
rr

A

WHERE = ZASH= RETURN F[ofl 2
HAFEILICE:

£ 91, WITH o 20|™H £EHS CIA| Ho{oF BfLICt. FILTER & I TAE

nH

HZ2

MATCH (p:person)-[:acted_in]->(m:movie)
WITH p.name AS actor, count(m) AS films

FILTER films >= 3

RETURN actor, films ORDER BY actor;

actor

"Arnold Schwarzenegger"

AgensGraph 2.18 Documentation
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"Keanu Reeves" | 4
(2 rows)

£ el e Fol7|
2} FILTER = 11 9] Zi0| &zl aiat EL|Ck:

—

MATCH (m:movie)

FILTER m.genre = 'Sci-Fi'

FILTER m.year < 1998

RETURN m.title AS film ORDER BY film;

film

"Blade Runner"
"Gattaca"

"The Fifth Element"
"Total Recall"

(4 rows)

M7 Ho| LiE2 #s H 7]

M7 F[2] FILTER & M7|E HX s, OCtS Z2{7h= WS HstetL|ct ofzioM=

1S Hskx| ZA™SHL|CK

MATCH (m:movie {title: 'The Matrix'})

SET m.reviewed = true

FILTER m.year = 1999

RETURN m.title AS film, m.reviewed AS reviewed;

film | reviewed
"The Matrix" | true
(1 row)

F-n|

SET O] I &stofl &2

FILTER = #2|E AlFfet £ glebz A0 R2 AZ5h= 222 & BiX| LR} OfLEL 2 2FYLCH

FILTER true;

ERROR: syntax error at or near "FILTER"
LINE 1: FILTER true;

N

FILTER 7t T Q40| 2= 20| tLt U=C NEXT F|O0|H, HI7|M= ZAIE Hol TEE E|0|20i| Chel SZte

#z2|E ELHH Ccypher query must end with RETURN, FINISH or update clause 7| LtZLICE

filter £ MUK 42 7|9 =0|22, H4-20|S-54 0|E2E A% & &= ASLICL

= =T

S3hA

=

caL =gy

GQL2| FILTER 2Z(ISO/IEC 39075:2024 §14.6), 7|5 GQO8 “FILTER statement"& & &fL|Ct.
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X|g — EZO0| Molst= = #7| FILTER <search condition> I} FILTER WHERE <search condition> &, 2 @}
o 20| ob:l BE Xf2|0f| A

O|X| — O] 5k2| Hoj|A whEl Zd2 GIELICE FILTER &= 2PHBLICH

Tl 22 GQL Helhd HojlM 2elstiAl.

openCypher

openCypherOfl= FILTER 20| ELICE ti8sH= 242 MATCH Lt WITH Of 2/ WHERE 0|11, AgensGraphe 1 E2
JCHZ gh&L|CE 0|9t 225t openCypher?| 2|AE &4 filter(x IN list WHERE predicate) T 9HX| Qt&LICH 2 Q9|
WHERE 7t 712 @FILICE CHAl 2|AE AO2[HMEE MYAR: [x IN m.embedding WHERE x > 0] .

e

2

=

og

=
=

WHERE — Z0f| 20 M= Cypher2| IS &
WITH — oF HojlM £F0t HEE &7
LET [caL |— Ot HE T H2|X| of1 HHS Ko}
NEXT [caL|— FILTER 7| M fof 2
Me2| 2t B¥#HA [caL |— FILTER 7t
GQLHE &

NEXT

[[eaL = |[ 21801 %7t |

T HE|E Bt EQR AlGLICh A #2(7} Hretet Ho| S 2| of /i Aol EL(Ct.

— =/

e

query NEXT query [ NEXT query | ...

FAZIHE - JISL AP M= A2 - [1 d2ots. ... =S T2 BY| 7S HOoHAIR.
oy

o

NEXT = 21% 2|0 21t BE REX F2|E Ecl= B2 UELICh stte] 2| oM wITH 7t oh= Zgg, 28t & 72|

NEXT 29| ZJ2|= RETURN S ZL{of iL|C},

0| ZAlE 851 WSS xJ|sletLict. 2QE2X0| M= RETURN O] LiE2 ZZ0E HQILICE O qho| = D= ARRFRIL|CY
A2 17| EtS a2 XL A E dELIch 3™ of™s| HFo|x, 7iMe 7iMo|1, A2 &= Z2QLCH

NEXT £ 21% Z30|22 A NEXT B NEXT C & (A NEXT B) NEXT C 2 ZBHEILIC

UNION , INTERSECT , EXCEPT =gt 2|7} o= BoE 2 & JSLICH

NEXT = =%9| ¢ 90ilA, 22|10 EXPLAIN It PREPARE QfOlAf ZHOFSOITILICE MERZ| QtoflA= HOISHX|X| 2o,
CALL { } =22t MEZ2| gt EoiA| = Cf JHELIC
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OH7HH 2

query ox

MATCH (p:person)-[:acted_in]->(m:movie)
RETURN p.name AS actor, count(m) AS films
NEXT

FILTER films > 2

RETURN actor, films ORDER BY actor;

© 2026 SKAI Worldwide Co., Ltd.

2FeE F2|QL|Ct, NEXT 21Z9| 2[= RETURN O ZLI0f3st, gHistst= B E
ZZ0f 0|E0| U0o{of ILICt. HAO| gls EHAIR2
expression in WITH must be aliased (use AS) = HLICl QEZX 2=
M F2[ALICH F2[E AIEE 4= U= BE AZFSLCH MATCH
OPTIONAL MATCH , CREATE , INSERT , MERGE , LOAD FROM , UNWIND ,
FOR , CALL , LET, RETURN , FINISH ). IiE*EI HEE Moo= E’“or‘- "*E
NS o'*LI H( WITH , FILTER , ORDER BY , SKIP , OFFSET ,
LIMIT ). 2= ghAl2 OH2 2|9t ZH&LICE RETURN , FINISH , BE= MT|
HeLck
of| x|
2= Olxl= oA CllolE{ Aol A AR EILICE
ot Z4=0| OtE FotE O 2ATIS #= = A2 2 ULICE NEXT 2 5719 WITH = &2 & BHAIE Z2LIC S HHY
H| W8 EAA|2:
GQL — NEXT
MATCH (p:person {name: 'Christopher Nolan'})-[:directed]->(m:movie)
RETURN m
NEXT
MATCH (a:person)-[:acted_in]->(m)
RETURN m.title AS film, a.name AS actor ORDER BY film;
Cypher — WITH
MATCH (p:person {name: 'Christopher Nolan'})-[:directed]->(m:movie)
WITH m
MATCH (a:person)-[:acted_in]->(m)
RETURN m.title AS film, a.name AS actor ORDER BY film;
film | actor
"Inception" | "Leonardo DiCaprio"
"Interstellar" | "Matthew McConaughey"
(2 rows)
m 2 8FEeE JAE del=E, M A2|= 20N CrA| &2[gfL|Ct.
X 217t AN EAS 22 U]
FILTER & S0l H2IS5 AIZE + GIXI2, NEXT FI2| H2lE AIKHE 4+ UALICL J2{3 WITH B O AX| 1% FYAof
HAVING Alo| HEE & = JBLICE
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actor | films

"Arnold Schwarzenegger" | 3

"Keanu Reeves" | 4
(2 rows)
2| Kl 74 27

= 1—

NEXT OtLIStLIZ} B otLte] ZAH0|H, I REZRCZ HIHEL|C

MATCH (m:movie) RETURN m.genre AS genre
NEXT

RETURN DISTINCT genre AS g

NEXT

RETURN count(g) AS genres;

genres

R 2|7} Hheko}x] pb2 M4 B Z6}7|

ZAIE ol Hotd= A2 HHetEl A-EO0|22, 1 o A2 72|71 Tha A|Fol| AmjEL(ck:

MATCH (p:person {name: 'Christopher Nolan'})-[:directed]->(m:movie)
RETURN m

NEXT

RETURN p.name;

ERROR: variable does not exist
LINE 4: RETURN p.name;

#a
NEXT = &% A|F0| H[Z0| §{&LICE O] 2= &% #2(2] RETURN 2, & TH0|Z2telo] 0|0] & FF AMO|O H= WITH 2 CHA|
M= LAOZ RSO{FLICE T2 2 B2l T-?‘JEIE Il A=lo] £ZSLC.

= 0O OFMZEK| 7} R EI AIRS L2 @57} OfL|2F 2HIZ 2 08IL|C. RETURN 2 ELIX| = 1% AUZ|= a query

L= =T

statement before NEXT must end with RETURN 2 HL|C}. FINISH 2 ZBLi= 21X F2|=
FINISH cannot be followed by NEXT £ ‘L|C}.

OlofZl 2| = opx|at 2|z 2FS M2 ZWojof BfLICt. ORDER BY , SKIP , OFFSET , LIMIT 2 1 XbM|2 ZO|X|ZHo{=
A FH2|E B &+ UELICE O3 HojlM HE AE2

Cypher query must end with RETURN, FINISH or update clause = ®HLICt 0| RETURN O|L} FINISH S
SO0[HAI2.

next = GFE|X| G2 7| E0|22, Ha-2|0|S-58 0|EL2 A& 2 & USLICHL

S

=

caL =gy

TZA|M 22(ISO/IEC 39075:2024 §9.2)2] GQL <next statement> , 7|5 GQ20 “Advanced linear composition with
NEXT"E 73BfL|Ct.
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X — 72| 27 a7, &1F Al of2] F 17|, 2A0Me R Hel =7(=t O2|10 ¥Z olC|ojL 2= Feh it 2.
O|X|¢ — EZ0| NEXT 2 CHS 2% Atolof| 512st= ME™ YIELD & ( NEXT YIELD a, b .. ). #2 237} HLICt
CHAL k9] RETURN O|A] EESID O|E2 HIIHAIL.
T3 422 GQL MEHA oA SRlstA|2.
openCypher
openCypher0ll= NEXT 7t Si&LICH 77| 22 AL 9 ol 2l wITH FEHO|1, AgensGraphe 14 JUE
Br&L|CE
nHYS
WITH — StLte| #2| etoflA| M= Cyphere| CHS &
LET [caL |— &7 glo] Z2&E2 Hs7|
FILTER — NEXT 7} 0l & = QA3 F= B
FINISH
RETURN — &IZ 2|7} ELIO} otz B4l
GQL XM &
FINISH
[[caL = |[ 21801 %7t |
OFR AT EFSHX| ot #2|E BHLICH 2H2 AT, F2|= ¥l ZutE dretefu|ct
=)
FINISH
B IS T8 Y MR 2| - [ 1 Mk uh= Jhs. PR BY| oS AmshAle.
ok
DE #HEl= RETURN , FINISH , = M7| "2 ELIOF BLICE FINISH &= "ZaHE LH=X| =00 Uot= ZWSRIL|CE QXIE
2X| Qf, S EFSIK| 9%951, =2 HELCh
FINISH = OtX[2} &o|ojof BtL|Ct, 1 F[of] £S10| 2™ FINISH must be at the end of the query 7t LhSLICE
2171 Flo FINISH = HS HEIL|CH Z2i7} IS LIMIT 0 Q2 M2, A2 HE|X|2t HE SLIE THH |
b5LICH
M| FHOME MI|= OHE LYOELICE FINISH = 2 AXBL(C.
FINISH E ZLt= #2l= 8l AnE gtatgiL|ct A3 E HE QIELICE psql 2 3AE - M2/ Fe (0 rows) 2
£33, \gdesc = The command has no result, or the result has no columns. 2t EBLICE
FINISH E ZLt= MI|= Zot i Xb7| BE el 315 E0gL|C HE SHLHS BHEQUCHH UPDATE 1 2 AYJLICH
(1]
2= Of|dl= offH| dio]E{Alof| A ASEL|CE
A3l A|2lot B2 97| E M¥lst= ZLYILICt 0|22 EI|st= Cypher #AI2 GIELICE RETURN T M7| ®E §l= Cypher
Fele HEEL L
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MATCH (m:movie) FINISH;

(0 rows)

ZIHE CHAl 4X| 3 M7

DFS0{ZI RAZ Z2J0|HER HUT AIK| 42 ) 7L 2 SHENJF CREATE .. FINISH QIL|C}:

CREATE (:movie {title: 'Tenet', year: 2020, genre: 'Action'}) FINISH;

UPDATE 1

O FE2 UEH ASHCE

rlo

MATCH (m:movie {title: 'Tenet'}) RETURN m.title AS film, m.year AS year;

film | year

4+

"Tenet" | 2020
(1 row)

FINISH 512 247|7} H|22 S0|X| 222 Stols}y|

A& Al=lof o] Ho| AMAE LIMIT @ Of 20|11, T of2Holi= ot HEe ZtE 7FM7HX| b= 2740 AELICE:

EXPLAIN (COSTS OFF) MATCH (m:movie) FINISH;

QUERY PLAN

Limit
—> Seq Scan on movie m
(2 rows)

MI|AZl2 7| LES |XIPLICE O M7= MEHO] OfL| 7| tiERILITE:

EXPLAIN (COSTS OFF) CREATE (:movie {title: 'Tenet'}) FINISH;

QUERY PLAN

Graph Create
—> Result
(2 rows)

olRE SR ot BHE A2 2|

ORDER BY , SKIP , OFFSET , LIMIT 2 1 XtH|= HO|X|ZtO{= AT F2(E 8 4 ASLICE FINISH 7t I8 HZ ELb=

mo|Zetels Eot FL L
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MATCH (m:movie) ORDER BY m.year LIMIT 3 FINISH;

(0 rows)

FINISH 7t @1Q™ Z+2 2|7t Cypher query must end with RETURN, FINISH or update clause £ ‘gL|C}

Z07t 2ot Xt2[0| M= FINISH 7+ BIOFSO{X|X| Q&LICt CALL { } 222 2oJ7IE EFS0FSIEE, FINISH 2 L=
=

22 CALL subquery must RETURN at least one variable S WLIC}. FINISH £ ZLi= FZ|= NEXT 9 1=
O|HARPLE 2 glELICH O HQ FINISH cannot be followed by NEXT 7 LISLICE

Xt
=

]

finish & 2.180{|Af oflef 7| =7t SH&LICH THE ool B|0|£ OS2 & WSE ¢l0| = 04 5| BHOFS0{X|H( MATCH
(n:finish) ), @32{|0| =3t C|o|E{H[0| A0 HLEH AOIJZd?:!'—IEr. 84 0|2, CREATE VLABEL O|E, SQL AlE€XIZ=
HOFSO{X|X| 4ELICE O K20l "finish" 2 M7L} O|ES HIRHAIR. £4 7|2t RETURN EEE2 Fokg 2X| ob5LIC

caL ey

GQL 7|2 Zat 2F(ISO/IEC 39075:2024 §14.10)2| FINISH £ JEEIL|CH BES FINISH 7“8l EFQI"S JHR|H Al
ZaE "2t Mekel M5 o= MAFSICtD ot 19 23 gl gl 2ot 3248 LIErHL|Ct.

[

I}

Rigl — 47| Fz(ot HlO[ES B 20| OfX|St 2RO M FINISH . $RI0| 29 EES I242 OfkH] 2hAEel
Ho=Z 2L|CH§131).
DIX|S — FBH QIAt| 3t 222 M FINISH . BEE JHS SXISLICHS14.2, 72 74 5). AgensGraphi= 22 4

EYUXZ HESLICE each UNION query must have the same number of columns .

Tl 22 GQL Mehd HojlM 2felstiAl.

openCypher

openCypherOll&= FINISH 7t A&LICE H7| M= 2471 #2[7F RETURN 22 ELI0F 511, M| -=r'=|3|h IIMI| B2 EL =

=
USLICL AgensGraphes F M| HE= BIOT 2 FINISH = F7HE tH(Sh= 210] ofL|2t ¢i7| Z2E Csl FLICt.

-l

el

02!

RETURN — 72|15 ELi= &£ CHE Y

ORDER BY @ SKIP - LIMIT —ZUW=H

NEXT — FINISH 7t oM &= Ql= Yot &

INSERT [caL |— FINISH 2 2 oot M7|
GQL XM &

UNION

= 74 o|Ate] 2| ZntE SHLtE SHEILICE. INTERSECT @t EXCEPT = CHE T Reh HAS 2 212 JAE2QIL|C
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e

query { UNION | INTERSECT | EXCEPT } [ ALL | DISTINCT ] query | ... ]

7S JIRY HFMRERR] - [ 1 MR THs. ... = ls 22 E7| 32 HIOHIAIL.

AR} 2}
UNION FHE F =B EJU=E.
INTERSECT = 32| DEo| Q= 8,
EXCEPT R #Hzol= A0 =0 H2lofles gl 3.

A 0| HMREl= FAQLCH

E

HE 27 22 0| HHS Bretsliof 5, M= ChSsh= 22 Hlwe 4 JA0{0F LT} 0|F2 ZX|
H2|9| O|EE2 7tNZL

240t=

gLt Zat

DISTINCT 7} 7|2ZtULICt S H2 YHELICE ALL 2 S22 SZLICH. UNION ZF UNION DISTINCT = Z2

x
HLAHE 0]0] & 4= A1, 0[01T A2 YR0|M LEZ O = HILEILIC.

S A0S HoHH UK LALICH FE I S0 £ ORDER BY = EHZI ZaHE HSHK| kgLt 23l0| B

[ —.

i
query RETURN OF ELt= 2T3t F2(0|H, O|0{Zl CHE 2 E 2|2t
gLc.
ALL 5 ds gLt
DISTINCT 5 S YLICh o|zdo| 7| 2gtLIct.
Oil |

5= Oi|®|= ol HIO|Ef Aol A HHELICH
£ 2t e ER|

Inception Off 2AE 2E AZI0|H, HE 2Al0] 2A0|E EeRfLIC:

1
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Z} F2[= RETURN 2 ElL}i= 27t #|2|0{0f gfL|T). o5 Za7F M| =O|Lt MATCH 2te= 8 = glELICH

7t Zotot

*

A
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MATCH (p:person)-[:directed]—>(:movie {title:

: 'Inception'}) RETURN p.name AS name
UNION

MATCH (p:person)-[:acted_in]—>(:movie {title:

name

"Christopher Nolan"
"Leonardo DiCaprio"
(2 rows)

88 HIIAL #2|7|

07| T el B F3tojch S e &2 g

O — HA

=
[00]
J
==
i
rx
fot
ot
r
o

A

MATCH (m:movie) RETURN m.genre AS genre
UNION

MATCH (m:movie) RETURN m.genre AS genre;

"Action"
"Sci-Fi"
"Adventure"
(3 rows)

UNION DISTINCT £ Z2 2i8 2H3| M2 7

LICL. UNION ALL 2 F 2ol 2 E dS HZLCh

MATCH (m:movie {genre:
UNION ALL

MATCH (m:movie) WHERE m.year = 2021 RETURN m.title AS film;

'Adventure'}) RETURN m.title AS film

film

"Jurassic Park"

"The Matrix Resurrections"
(2 rows)

O = A2 XD MECHEEZ  ALL 2 H|E0|2F E2{HLICH 55 MAHE A ELICE

£ 72| B0l = ¥ #Hsh|

MATCH (m:movie {genre:
INTERSECT

MATCH (m:movie) WHERE m.year < 1995 RETURN m.title AS film;

'Action'}) RETURN m.title AS film

film

"The Terminator"

"Terminator 2: Judgment Day"
(2 rows)

3t A20llA T2 H2IE wo|

S
[l |

DO17HE HEYRBH 7|3

AN =

-

rlo
£Q
rir
>
o
fin
1]
r
il
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MATCH (p:person)-[:directed]—>(m:movie) RETURN p.name AS name
EXCEPT

MATCH (p:person)-[:acted_in]->(m:movie) RETURN p.name AS name;

name

"Andrew Niccol"
"Neill Blomkamp"
"Lana Wachowski"
"Lilly Wachowski'
"Joss Whedon"
""James Cameron"
"Luc Besson"
"Denis Villeneuve"
"Christopher Nolan"
"Paul Verhoeven"
"Ridley Scott"
"Steven Spielberg"
(12 rows)

#e SR 24 810| SORSLICY,
M ZatE ¥Hstn HO|XIZ Li7|

U ALUS NEXT AMS0| 23, N = @

1

rr

A2l 5

I8

2o M FEshAl2:

MATCH (m:movie) WHERE m.genre = 'Adventure' RETURN m.title AS film
UNION

MATCH (m:movie) WHERE m.genre = 'Sci-Fi' RETURN m.title AS film
NEXT ORDER BY film LIMIT 3 RETURN film;

film

"Avatar"

"Blade Runner"
"Blade Runner 2049"
(3 rows)

CALL { subquery } = ZMET 22 S ghL|Ck

CALL { MATCH (m:movie) WHERE m.genre = 'Adventure' RETURN m.title AS film
UNION

MATCH (m:movie) WHERE m.genre = 'Sci-Fi' RETURN m.title AS film }
RETURN film ORDER BY film LIMIT 3;

film

"Avatar"

"Blade Runner"
"Blade Runner 2049"
(3 rows)
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23 471 9t gkl st

MATCH (m:movie) RETURN m.title AS t
UNION

MATCH (p:person) RETURN p.name AS n, p.born AS b;

ERROR: each UNION query must have the same number of columns

Of HIAIX|= M| HLEXH 250H| CHEl UNION S O|§22 FELICt

ZIsE A Z|0f| 2 QRDER BY - SKIP - LIMIT 2 EHdZl Zxpst otL|zt 0]ofZEl 24 = ofx|at fzjof| 2&L|ct J2hA ZEHo|
O 5t ZeiE EESHALE HO|XI2 LsLICE o§7|A LIMIT 1 2ot 2 WEX| ¥5L|CE

[ (k=]

MATCH (m:movie) WHERE m.genre = 'Adventure' RETURN m.title AS film
UNION

MATCH (m:movie) WHERE m.genre = 'Sci-Fi' RETURN m.title AS film
LIMIT 1;

film

"Inception"
"Jurassic Park"
(2 rows)

LIMIT O] Rlo™ Hs}10MS etetstL|Ct I F o] Adventure &t

[
o = ==
HHO| O ol A SLICH B8 M 22 fAlE =02, 3 7= 0HX|9f Zelo] ZEE 0|52 =2{0F YLk

[l

&b ofet Aol M= LIMIT S A o Ao Rt 1 Zey
o HO|

MATCH (m:movie) RETURN m.title AS first_col
UNION

MATCH (p:person) RETURN p.name AS second_col
ORDER BY first_col LIMIT 2;

ERROR: variable does not exist
LINE 4: ORDER BY first_col LIMIT 2;

N

ok

.u.

P Tl S HHSILE I|O|X| 2 LEEoF & = A= 9/0f 22 NEXT Lt CALL HEHE MAA|QR. SQLOIME= 1 Fgh Hat 99|
SELECT &= Z2 8 ghCk

SELECT * FROM (

MATCH (m:movie) WHERE m.genre = 'Adventure' RETURN m.title AS film
UNION

MATCH (m:movie) WHERE m.genre = 'Sci-Fi' RETURN m.title AS film
) q ORDER BY film LIMIT 3;

film

"Avatar"

"Blade Runner"
"Blade Runner 2049"
(3 rows)
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ShA

—o

fot

T AR} (ISO/IEC 39075 §14.2)

H

79| <set operator> &= UNION [ <set quantifier> ] | EXCEPT [ <set quantifier> ] | INTERSECT [ <set
quantifier> ] 0|1, £+ZXIS FX| 4™ DISTINCT 7t AIEILICE AgensGraph= Al HAIRIet & XIS B, Hets| O
A2 PSEL|CE openCypherOfl= UNION It UNION ALL PFQIOOZ  INTERSECT 2 EXCEPT = 0{7|ME£ £ Q1
H7|M= & == SELICL

K 2|7} OFR AL HHSHSX| S mit EM| 2o HE %|6t= HEZEO| OTHERWISE T&S JHE] UKX| b&LICE

BT Zat MHs}2| (ISO/IEC 39075 §14.9)

HZF2 <order by and page statement> £ 9% 2 Ho| MEst=0|, Sgf 2| FolM 2
AgensGraph= 174 tiAl 0|07l Zd9| Opx|at Z{2|of| 20|, &0 1740 LESL|CE 1 HALO|
LH=2{d gt HAS NEXT , CALL { } , 5= SQLSO| SELECT 2 ZMMAIL.

=p
ro
Q't
ﬁ
=l
it
_u
)
Il
Il

HER
RETURN — Zgf ¢to| IE Zef7t O| W= BLiTt
NEXT — X Hoi| #2|E I 0[]0 20|7|
CALL { subquery } — Tgf HAS ZHt= & CHE Y

ORDER BY , SKIP - LIMIT — O7|A JZAS0| 2= Ch4
SQL2t Cypher 417] — SQLOfIA &g Hits HEst|

MERZ|

CALL

[[eaL = |[ 21801 %7t |

2 To|Zatel ool M FEIS HRBILICE O FEI2 2 HO| 2 #Of| ZRIE[= 0| A= &

MEH2|YLcH

O[7Lt, 3 xf2|of H2

&

e

[ OPTIONAL ] CALL function( [ argument [, argument ] ... ] ) YIELD yield_list
[ OPTIONAL ] CALL [ variable_scope ] { subquery }

A 7I9E V12U TH MLE MR- [ 1 MK ... =S P2 EY| S ATHIAIL.
EE

CALL Ol & HEZt I3, o|= 20| E[=X]= 7|/ E el E20| ZEYLICH

il

O|20| FItZ2E= CALL 2 0|2 Q= REI HEfQILCY,
CALL .. YIELD S £08HMAI2,
(LF { 7t FmEEs cALL 2 Qlztol HERULICE Z2= Alo|2] MERZ|E MasiH, iz MOt o HA Ml o =
QUELICL CALL { subquery } E FISHHAIL.
OPTIONAL 2 & HEl o0l 25 22 5= JASLICE REIO|LE MERZ7L HE LISX| 2ot 9 WS HA F10, 1 SE0| HEls
DE A8 nullZ HIQIYSIL|CE. OPTIONAL CALL S A 18HMAIL.
CALLO| s&38t= 2

GQLOIA CALL O] &St Zi2 TZA|XILICE AgensGraphOlle M| ZZ2A|X FIE2 37t Q&LICE CALL .. YIELD =23
0|52 PostgreSQL2| et at-0f|A &OH, 7|2 HX| MEHOA = Z2A|X 7} Oto]] SE&H JLX| LELICE
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SELECT count(x) AS procedures FROM pg_proc WHERE prokind = 'p';

procedures

J2{E2 67| "E2ANE 2 ECILE A2 "g4E 2EUCHE SYLICH ofH

O|ECZ BE 4 UEXIE BYHLICE

49| BQF0| YIELD 7} &

2
o

g Y YIELD 7t H= 2
2Zz} of: length(text) Bt 0|28 ok A St
ZighHtst of: generate_series(int, int) &4 0|22 o 2™ SHLt QADICHSH SHL}

25t EFRIO|L} RETURNS TABLE , Of: jsonb_each_

. 3 Hootth 23 St ZHE 0| JiE
text(jsonb)

iy

+
rr

olo| O DOO|= BHA XIAIO| 0|20 = | £ 20| gl mf ¥ HA|. RETURNS SETOF vertex
TI= — oV, aT ==

=7 =

22 0|5 3 S1LI0|D 1 ol SBLICE BT} HEohR] o4 0122 22| 20| 22 0|59 w4t HiIgs 2lojs

PostgreSQL At[2] CALL =&2 CHE AYLICt 2| 4¢] SQL 220|1, X ZZAIME 2715HH, Cypher 20| OFEL|Ct S2
AXIX| ¢4, 2tz Aol ties

11 o

LR RS
function 53 8140| 0|2QLIC}. search_path 7} £X| QH=CHH AF|OIE SHYSHIAIQ.
TZAXN= HBEELICE <name>() is a procedure 7tLIRT SIEZ To call
a procedure, use CALL O] [2hZL|C},
argument 2t EHAI0|H QJ2! DL WIFEIL|CE QIXF= QhM HIQITIEl B Jt2|Z 4 9T,
{3 1 $Z0| AR SZ0| EILICH £ H22 jsonb = LSO, 07T}
CH2 EFQ0|3 3 HEhS SHAAIQ
variable_scope olatel MER|TL 2 4 Ui HIZ WAQILICE 1SS M2 AT =B (v, w)
R HEO (k) | OFRZE BX| k023 () YLICE 0|HS MaksiH ol AT
JIMRX| b&LICH O FEIOZ AZSH= CALL { subquery } £ EISHMAIR
yield_list * , i D 840l £ 27 it o|40|H, 212 AS 2 0|52 HHE 4 UaLCh
LQL|Ch CALL .. YIELD S A ISHIAIL.
AgensGraph 2.18 Documentation © 2026 SKAI Worldwide Co., Ltd.
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subquery RETURN O ZLit 217| 8 H2IQILict 47| B HRELICE

Ofl =
2= Ofix|= ol ClOfE Aol A A HE LT,
T et g4 & I dS LA Jotoi| ZelFfck

MATCH (m:movie {title: 'The Matrix'})

CALL jsonb_array_elements_text(m.embedding) YIELD jsonb_array_elements_text AS d
RETURN d ORDER BY d;

"-0.07594558"
"-0.11921061"
"0.04081754"

''9.29592122"

(4 rows)

ME2|2 YOlCE 24E ALt |

212tel HEl= Y= otCh stLte| 2o BotH, 2 22 3 WE 5ol SLICk

MATCH (m:movie {genre: 'Adventure'})

CALL (m) { MATCH (p:person)-[:acted_in]->(m) RETURN count(p) AS cast_size }
RETURN m.title AS film, cast_size;

film | cast_size
"Jurassic Park" | 1
(1 row)

ORANE &6l H7|

CALL .. YIELD 7| BfX| gt= Qst REI ZFRJF TZA|XIL|CE

CREATE PROCEDURE noop() LANGUAGE sql AS 'SELECT 1';

CREATE PROCEDURE

MATCH (m:movie) CALL noop() YIELD * RETURN count(x);

ERROR: noop() is a procedure
LINE 1: MATCH (m:movie) CALL noop() YIELD * RETURN count(x);

N

HINT: To call a procedure, use CALL.

J2|10 SQLL| CALL 20| 2X| gt= Fst ZEI ZF7t etalL|Ch:
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CALL generate_series(1, 3);

ERROR: generate_series(integer, integer) is not a procedure
LINE 1: CALL generate_series(1, 3);

HINT: To call a function, use SELECT.

i)
HAE EZ SIS M B0 = HEIE JHELICE HE20| call S e AHEXIE A& £ £ UESLICE MATCH (call:movie)
RETURN count(call) = SE6t, SQL 22 CALL myproc() = SAMELICE
0| = FE YEll= 7120 "JLICh -ﬂEE AE £ 29 S5 QIELICE Q2R HEll= FEIE A& = UX[TH He| Ho| gls
HOF OZELICH 20l OFR AT = MEHS| #2| B2 CALL has no preceding clause to import variables from =
HL|CH
saiy

GaL Mg

§14.5 call query statement2| 2| Xt2[0fl A GQL2| call procedure statement®t procedure call(ISO/IEC 39075:2024
§15.1)2 P&BHL|CH

8 — HZO0| Mot ZZAIN =& & HEl, 2 §15.29| Q1210 ==t §15.39| 0|2 ==, 212t OPTIONAL HEE Y
= USLICH
0| X|2! — call data-modifying procedure statement(§13.6). === REIO|Lt MEZ2|= O2{ X0l £ 4 g&LICH GQL

TZ2AKXN 2L ELICH— §17.52] T2 A|X HZE = PostgreSQL &2 sHA &[0, EZ2| QUERY PROCEDURE
HAl0l= tiEdt= 0| &L

>
I>

Ol —HEZF20|E &0 YIELD ES MEHOZ FL|CHE§15.3). AgensGraphe 42 @78fL|C}

2% S GQL REHY EoA HolstiAlL.

openCypher

openCypher2| CALL db.labels() A ZZAX =2 0|5 U= HEeNof| CHSE|X|2F 0] 0| CHELICE 67]0ll= db.x Lt
dbms.* O|EZ7ZH0| &i&LICt CHAl PostgreSQL 71EfZ2 19t \dGv / \dGe HEt HHS ML ag_label2 2T AOMA|2.
Olx[7 2HE REIS X|ZLICE

DROP PROCEDURE noop();

CALL .. YIELD — 0|8 U= FTE YEfe| XtAlet ¥F
CALL { subquery } [caL |—QI2tQl EHEHSt O IINRT| 55
OPTIONAL CALL — 2 g HESH= YEY
MEE| 2t A — HO| OfL|2} TH A oto] MER 2|
GQLEHEM H

CALL ... YIELD

[[GaL = |[ 218001 %7t |
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=5 2 &M 2 ot tiss 2 S Y Aol HotH, 3 ASS mto|Zetelol Z=elgfL|ct.

[ OPTIONAL ] CALL function( [ argument [, argument] ... ]) YIELD *
[ OPTIONAL ] CALL function( [ argument [, argument] ... ] ) YIELD column [ AS alias ] [, column ] ...

719 T2 HF MRS RR] - [ ] MUK ... ks 22 EY| 7S AnshAL.

2 oM Mo dof| ZQIEl B4 AZHO| E(0f lateral SELECT * FROM function(arguments) XM SE6tl, YIELD S5

=~

=

ZooM DELL LSS 252 g0 Z2oiMT &0 THE oM = HX| 482, ei4-7t HetstR| gb= 0|82 #2l0 22
ol

LS ——

YIELD = E4LICL. YIELD ®l= CALL f(x) = 72 LEYLICL

O| 2 H2|E A& £, B ~5 QIGLICHL B2 M 9] CALL 2 PostgreSQL2| SQL CALL Z {322, o QHf| =2
CALL f() YIELD .. = 72 2FelL|C},

ol
rn

S g

oot

171 3t

—

4 >
o

=]
TE717|H D 252 48 SE0| £[0f Y= A0ict ot H A-ELICH X7t H4H
IIz2}o

Ral
moN
K o

n= ro
0%
H
0%t

4 1 re
=l
=]

=
oHr
ro
I
o
rlo
4an

, g2 & ASLICH

Moo Hu
o
0E
rot
—
o
on
o
r
iul
Y
iy
=
|T_|
12}
X
Ot
[
[
P
|0
Hu
oz
e
Ot
kl
1
I
rr
=
>
-
0
T
=2
in
N
4>
0

oot
4>
N
0%
fjo
=
o
Pal

TR

of| |

function 0|E0|H, search_path 7} &X| o™ A7|0tZ SHESLICE QAXIt
o

SES o
Ao o= LQBHLICH ZZA|X= <name>() is a procedure 2 HEELICL

[o}
[ |

argument 2/2) HolTh Btsls 3t B
O H47t CH2 Efelel S0l BA

I
ot
rE
for
°
ne
FO
oot
r
n

column

|
o

oo
+
10

> 4
1
1N
o
1]
-

=
2

H ©

Mo pe
|

[
T

£
I >

=St A1
= &4 4ot
3l YIELD x = 1 MEE F LIt g
= wf & MH|Z 712|703, RETURNS SETOF
vertex LI RETURNS SETOF edge = MAEl &= O A MHEO|L} ZHM OLHE
LH=&LICH O 99 0|22 function f has no output column "x" Z
HEELICL

[N o

Ot
r
N

o o o

mallll
o JU

Xpalo)

on oo o
1o o
|
o 2
S Hu
£ IR m
mo
fin]

alias L9l 2ol Af OIS @ILICt 1 22| olZ0] #2lof 0|o| BiolZlsy Urks

2= OfiH|= Gl ClOfE A0l A HHE LICY.
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MATCH (m:movie {title: 'The Matrix'})

CALL jsonb_each_text(jsonb_build_object('title', m.title, 'year', m.year,

YIELD key, value
RETURN key AS property, value ORDER BY property;

property | value
"genre" | "Action"
"title" | "The Matrix"
Ilyearll | II1999II

(3 rows)

LiE9! 23 0[S HE7|

AS £ FlM=2E 2= Hoj thsll 11 0|FS HiELICh

MATCH (m:movie {title: 'The Matrix'})
CALL jsonb_each_text(properties(m)) YIELD key AS property
RETURN property ORDER BY property;

property
"embedding"
"genre"
"plot"
"title"
"year"
(5 rows)

LR Us= A "LICL 671M value = BIQIGE|X| Q45LICE

T Y e et o= X1| 2ol AHile| 0|52 LItk

MATCH (m:movie) WHERE m.genre = 'Adventure'
CALL generate_series(1, 2) YIELD x*
RETURN m.title AS film, generate_series AS n ORDER BY n;

film | n
"Jurassic Park" | 1
"Jurassic Park" | 2
(2 rows)
QIX}7t A440|2 2 generate_series 7} ot MIME|T1 7 = 40| O H3o]| Wkt ZRQIELICE

HollM ZhS F7|H b7} Ao HAELICE m.year = jsonb O[22 & HH2H0] HRBL|CH

MATCH (m:movie {title: 'The Matrix'})
CALL generate_series(1, (m.year)::int) YIELD generate_series AS n
RETURN count(n) AS years;
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& Heto| gloH O et

ufn

& HX| RELIck

I
o

MATCH (m:movie {title: 'The Matrix'})
CALL generate_series(1l, m.year) YIELD generate_series AS n
RETURN count(n);

ERROR: function generate_series(integer, jsonb) does not exist
LINE 2: CALL generate_series(1, m.year) YIELD generate_series AS n

N

HINT: No function matches the given name and argument types. You might need to add explicit t
ype casts.

R |

W s=

fot

rljo

R S50| Lhs2 BT Y2 4+ YLk

mn

MATCH (m:movie {title: 'The Matrix'})

CALL generate_series(1, 2) YIELD generate_series AS n
CALL generate_series(1, n) YIELD generate_series AS k
RETURN n, k ORDER BY n, k;

n | k
e
111
21
2|2
(3 rows)

St XHAQ| O|E2 717l £3 ZEH0| g1O™ 1 0|52 & MH|E 7t2|ZILICL. jsonb_each_text &= (key, value) 2
=

MATCH (m:movie {title: 'The Matrix'})

CALL jsonb_each_text(jsonb_build_object('title', m.title, 'year', m.year))
YIELD jsonb_each_text AS pair

RETURN pair ORDER BY pair;

pair

{"key": "title", "value": "The Matrix"}
{"key": "year", "value": '"1999"}
(2 rows)

RETURNS SETOF vertex & MAUEl otk 22 WAOZ XHAQ| 0|F Of2 HEZ LiEELICH

|

=l

HH A22 F Al BY 5 0= US LU=K| 20 FLICLH 2t 252 WF Z0| e ARl Nested Loop ULICH &2H=|X]|
2 zE2 o AZNE QIR Zof| F11 O AHES H|2tetL|Ct
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EXPLAIN (COSTS OFF)

MATCH (m:movie) CALL generate_series(1l, (m.year)::int) YIELD generate_series AS n
RETURN m.title, n;

QUERY PLAN

Nested Loop
-> Seq Scan on movie m

—> Function Scan on generate_series
(3 rows)

L2l 0|50 o|0] Rz Helof = Hreldat SSsHH, 223 5o 7t2|=
yielded by CALL is already bound in the outer query
T gt AREUC g2 &
7t2|7|:= tH&ol OFelL|Ct.

Z10| OfL|2t HREIL|CE 2R = variable "m"
QILICt, AS Z 0|2 HIRHAIR.

521 20| OtLl OIS YA 22 0|59 B47} HIIYS Q0| HLELICL YM bielZe YIELD 7

MATCH (m:movie {title: 'The Matrix'})

CALL generate_series(1, 2) YIELD m AS n
RETURN n;

ERROR: function generate_series has no output column "m"
LINE 2: CALL generate_series(1, 2) YIELD m AS n

~

g2
JHS EHR record £ ftetdts S SEY o QELICH PostgreSQLO| 278H= 2™ Mo S8 = Xt2(7t 0] Hoi|

OO=Z  CALL jsonb_to_recordset(..) YIELD * &= a column definition list is required for functions

returning "record" E HIL|CL 13 =2 Ol SQL MEFHEZ|E ZMHA 2.

caL =gy

§15.19] call procedure statement OF2HOf| A, §16.142] yield clause2t &7 GQLS| named procedure call(ISO/IEC
39075:2024 §15.3)2 FHELICL
X|@ —QIX} 22, A2HQIXE, YIELD * @ YIELD column [AS alias] SEN, Li=

0| TZA|X Zajo| Zz
7t2|H0f otCH= §16.14 12 72 7 12 7E 62 55 EA AR, J2|1

285 AES
11 OPTIONAL H&F.
O|X|#¢ — GQL EZA|X S =. §15.32 procedure reference= §17.57t 7|&dst= FHE2 10| A 3H=H| AgensGrapholl=
1740| @I&LICE 0|22 Al PostgreSQL 42 siMElL|Ct.

O|Et—§15.32 YIELD EHE MEiOZ FL|Ct AgensGraph= 1 HO| 2l Hof| 222 HEfof SIEE a2 Q8L CH

T M2 GQL Mgy BOM gelstiAl2.

openCypher

TZ AN HXIAEZ|( db. labels()

openCypherk Z2 ®g M=
) EEI ZHO=Z S 8gLICt o7|0ll=

= CALL proc(
SiM=lT YIELD 7FE

, dbms.components() )OIAl &1, YIELD
JYRAEZ L, ST HEfT SELICE 0| &2 PostgreSQL gt~
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2

=

e
ogt

=
=

CALL [caL|— & == HElf, 12|10 of7|A FEI0[2E 2117}

OPTIONAL CALL [GoL |— &7t OIRAT LHEX| 42 A 7|7

GQLEgd B

CALL { subquery }

[[caL @ |[ 21801 %7t |
27| M8 MEZ|S mo|Zatelo| ot Bz MedHH, O MERZ|7F 2= 2|0 M HaE TEQH A2 OfCh ot H AiBtL|Ct,

0;

z82

CALL { .. } BFMHOIRAE JIMRX| SELICE S22 Qo] IH2 XV| M= 0|F2 MASIEE, 20| 2 HRZ H9|
0|E2 1 HFZ HE 712|7|= 20| ofL|2t 22 O|F2| H|of gl= M HaE HIQIEELICH Hast HE 0|52 MO
CALL (v) { ..}, CALL (%) { .. } ,EE= CALL { WITH v .. } QLICh

He

[ OPTIONAL | CALL { subquery }

[ OPTIONAL | CALL ( [ variable [, variable ] ... 1) { subquery }

[ OPTIONAL | CALL ( *) { subquery }

[ OPTIONAL | CALL { WITH variable [, variable ] ... subquery }
FA7IHE - JISY AP MR A2 - []1 MEts . ... PRV 32 B 4S8 HOoHAIR.
Ay

CALL { .. } 2 MEZZ|E Hofoh O 208 =Y Bl ZRIELICEL 220 RAE 2 + A=K = 7HHL7| FF0| HHL=
ZYYLIL

N7 SE0| AH 222 1 HaS0| vl &l JE= @2 Hotc A= greldt= f2 1 Hof| ZQIE LT,
JtM2E 20| gloH 222 x| &L ) of H A= O A 2E = Hofl
=E2 A7 MO

subquery must RETURN at least one variable %"u“'—“:f.

2= f 2| Hieldlo| ElL|Ch HEZof| o|0] HIQIZ &l O|&2 H0f 7t2{X|i= A0| ofL|2t HEEL|CL 22
J 0|28 |X[BtLICt. OF LS CHA| HIQIESHA 2 LET , UNWIND , FOR , O|ES HH= WITH

=&0| gekdhs 0|82
AUME THH 2 M=
= HEEUL

E20| Ot UL Bt of2 13 2 H{ZIL|CE 3242 H7(2{H OPTIONAL CALL 2 MAAQ,

M= "ElS

H7| CHA ZEX|7F 2HOS O EILICEH Qo] E2 OFR AL 7P X| t&LICEH OS2t F{e| M| xto|7t 9| 2ol @ HMEIL|CH
el 220|HEA
CALL { .. } AS
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CALL () { .. } S

CALL (v, w) { .. } v et w

CALL (%) { .. } RE Yo RE H
CALL { WITH v, w .. } v et w

9l "t 7tME WITH S &M £ & USLICE CALL (v) { WITH w .. } = = Ct ZPdSLCE H|% 20l= M| 7HR|E tieto]
orLIEt-"rLIQE?:lLIEL CALL (%) { WITH v .. }, CALL (%, v) { .. } , 32|12 O|E0t LIHSI Z10| O}l RE JIH 7|
WITH LICH WITH % 2k WITH v AS x & Ct HREL(CH.

o 7Ht:

variable MH= 72|0f| M BIQIZIE! Bi40|0, 2 Otof| A HO|A| & CHAIRIL|C} EXH3}X|

ZHU

[==

b= Ha= variable "<name>" to import into CALL does not exist &
"HLICH 2fofl =o| @l= MEfe Hel B2

BAT CALL has no preceding clause to

o

import variables from S HL|C},

subquery RETURN 22 ELt= 17| & #2[QILICE. MATCH , OPTIONAL MATCH ,
WITH , LET , UNWIND , FOR , LOAD FROM , jt4EI CALL , DISTINCT ,

ORDER BY , SKIP / LIMIT , &gt ﬁﬂXPPE—.— S{EEILICE NEXT = 61REIXI
OFAL|C,

LS |

ofl =l
BE |l of|x| cllolE{ Aol M ARHEILICE
IIHeI| 220 23t 0|8

MEZZ| HEll= oM EE

—_
EZ20f| getick

fjo
2

2ot ZrERELILE. F=2717F HES Jolotc T2 R

OE.

ORALI? 7t 27| 5 glOf A3 Cf

==

rim

MATCH (d:person)-[:directed]->(m:movie)
CALL { MATCH (a:person)—[:acted_in]—>(m) RETURN count(a) AS cast_size }
RETURN m.title AS film, cast_size ORDER BY film LIMIT 4;

film | cast_size
"Avatar" | 25
"Blade Runner" | 25
"Blade Runner 2049" | 25
"Elysium" | 25
(4 rows)

DE Fto| ZHE 471 2m, 25 I MA|O| acted_in ZHM QL Ck
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MATCH ()-[r:acted_in]—>() RETURN count(r) AS acted_in_edges;

acted_in_edges

ZTS oto] m 2 HRZOIA YAIAIZ! m O] OFEILICE £ Xalo| THEl0] MQfet 2HEI8| MZ ¥14:0|T, acted_in ZHIoZEl
RlopElLIct JehM 222 DEHmo| RE acted_in ZHIZ ALE 90| 8 ¥ MIT, 1 SiLIS| 2AHE RE Sof At ZmolBhLIC

IIHME NS 0|52z MOH oot HES StA| ELICH

MATCH (d:person)-[:directed]->(m:movie)
CALL (m) { MATCH (a:person)-[:acted_in]->(m) RETURN count(a) AS cast_size }
RETURN m.title AS film, cast_size ORDER BY film LIMIT 4;

film | cast_size
"Avatar" | 1
"Blade Runner" | 1
"Blade Runner 2049" | 2
"Elysium" | 1
(4 rows)
CALL (%) { .. } 2t CALL { WITH m .. } & Z2 =XtE "Lict
QLRI LIX| gb= O|lfE HE 72|72 A2 EHAIR0|L, HER HAE ME MASH | I2QILICH 22 45 WHERE 2 &7|H
EeLch
MATCH (d:person)-[:directed]->(m:movie)
CALL { MATCH (a:person) WHERE a.name = m.title RETURN count(a) AS n }
RETURN n;
ERROR: variable does not exist
LINE 2: CALL { MATCH (a:person) WHERE a.name = m.title RETURN count(...
J2{22 0| A2 m{EHol|M CrA| £ 0| Z0)| el ALICE 2|11 J240| =3t AR0|H, 7N R7| S5 0t M= 0| L|C,

mo|zatols HA| gb: dolct FASH|

EASH= 222 AlLte 210] 0 whof| = = Jotct Fetd|

=

r

S Hietsta =z, HpZo| M o= 2 YLCE:

MATCH (p:person) WHERE p.name IN ['Keanu Reeves', 'Christopher Nolan']
CALL (p) { MATCH (p)-I[:acted_in]->(m:movie) RETURN count(m) AS films }
RETURN p.name AS person, films ORDER BY person;

person films

I
"Christopher Nolan" | @
"Keanu Reeves" | 4
(2 rows)
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Hel B2 2E0| JHE[X| UASS 25| Lol FLICH 2E0| I A2[Q MtH DZA MY L:

MATCH (p:person {name: 'Keanu Reeves'})
CALL () { MATCH (m:movie) RETURN count(m) AS movies }
RETURN p.name AS person, movies;

person | movies
"Keanu Reeves" | 18
(1 row)

4= 0121 7H 7t 27|

0|52 M2 ZE Ha7t 20|12, 222 27 YR M gLch

1

MATCH (p:person {name: 'Keanu Reeves'}), (q:person {name: 'Carrie—Anne Moss'})
CALL (p, q) { MATCH (p)-I[:acted_in]->(m:movie)<-[:acted_in]l-(q) RETURN count(m) AS shared }
RETURN shared;

shared
2
(1 row)
&a
ARtE 220| A3 Al=lof| M MOl E= MERH2(Q! 42 OFELIC E2iH7L O E S0122(EE, ¢ FEl= I Xi2[of HEH S HIUS
et 22 =IO Z Al E/LICt. person - acted_in - movie Off CH$t Hash Join 0|1, MATCH (p:person)-[:acted_in]-
>(m:movie) 2t EZSLICL TASH= 2EME S2UH7F HHSHA THE 4 8l= 220 Nested Loop Of2ff Aggregate 7t =¢,

SHOlCE == lateral IO 2 HHELCY.

M| H2 O M| FIE X2 L2 REE HEEH, ZF0ICH JFEL|CH CREATE , INSERT , MERGE , SET
DELETE , DETACH DELETE QL|C}.

, REMOVE ,

HPZ #2[7} o|0] HielEet 0|2 Hetsts =2

=

2 variable "<name>" returned by the CALL subquery is already

=
E 831 F=s 2E ZolM HiZ HiRI0| 7t X 7| MEYILIC =22 RETURN OflAf

bound in the outer query = HL|C} 3]
HAZ 20[HAL.
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fot
ot
0

GQL =3ty
§14.59| #2| Xt2|0| A, §15.12| call procedure statement Of2{{0il GQL2| inline procedure call(ISO/IEC 39075:2024
§15.2)2 #ALLICL

X2l —HIE M4 223 X2 variable scope clause?t 2l () HEH, &%, 22|10 0OPTIONAL HF.

0| x| — cilo[E

—_

£ HH = 22(813.6, call data-modifying procedure statement).

O|E}, J2| 1 HtEA| Aolof & A — §15.2 712 74| 32 H| H(variable scope clause)0| 91 M S0{2& =] 2|2 =2
DE ZCE LGS HY B2 &S CHA| 2010 FESiL|ch BRCH2atH 292 cALL { .. } 2 CALL () { . } ot
£2Ho| MEE E0{3LICt AgensGraphs He Zo| g™ CALL () { .. } XE OIRAUX E0{2X| gh= ZIOZ FL|CL
=& — (x) = EZE9 binding variable reference list0l 811, S02= WITH T SI&LICt = Cf openCyphero|Af
ELICH
T A2k GQL HMEd HollA ZolshA|IR
openCypher

openCypherk Z2 7tM 27| E52 276IX[¢t 30| gle™ 2] FLICh H7|M= cALL { } QoM MAHE|X| b2 iz
HE 712)7 )= 40| =8t Muteldo] otz 2 F LI openCypherdiiA &4 2 == AL SERILICEL cALL (v) {
CALL (%) { }, CALL { WITH v .. } 7} 2% 77|Met 22 =20|7| Wi2ILICE openCyphert HESHE CcALL { } DH#

FEE 67|M A0 CHE B S HLICH

el

il

o

=
=

CALL — 5 & Yl

OPTIONAL CALL [caL |—&&0

CALL .. YIELD [caL |—CHAI 0| U B =]
MEZ2| 2t BHAl [car |— E3Al oto] M E|

GQLEgd B

o
40
N
H’]
e
ot
Ot
Rl
&2
rlo
Oor
ot
N
N

OPTIONAL CALL

[[eaL = |[ 21801 %7t |

SEO| S LhsX 23 L HS A £, O SH0| BIeklisS D E ZIS null2 HIIYBILICE OPTIONAL MATCH Of CHE3H=

CALL Z HlL|Ct.

He

OPTIONAL CALL [ variable_scope ] { subquery }
OPTIONAL CALL function( [ argument [, argument] ... ] ) YIELD yield_list

A 7IE - JISY THMSE AR - [ 1 MK ... = UKs P2 EI| oS ATSHIAIR.
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29

1)
r
n)
|
or
rx
(@]
>
—

OPTIONAL 2 CALL 2| & S} @50 HRE/L|CE elafel M=zt 0|F QUi B4 L2
mo|maololl Zolsto R, We USR] 23t 2lzi He Ho{M LIZILICE OPTIONAL CALL 2 CHAI 1% 9|5t FQI0= Zmtals|n
170] 1 W2 BERL|CY,

ZYELICE ot Hoj| THol OFR A= HX| 2ot 42t 2E2 I #ot nullz 2FE3 M= O SLCh
S Z2E HI1H 2 nullo] =04, EfI0] 2S10|E JFELICHL FH, 2, B2, 2|AE, ¥, AZtat DEQILC,
T HRIFEE jsonbe| null O] OFL|2} | SQL nullo|E2, AASH= HHE 1S NULL LICH
OPTIONAL 2 ¥E HZEY ¥ OHS0] LHX|= 4&LIC 1240| H|0f Qo™ £ GIELICE
=

SEE W2 0 §2 Be 0|22, Flui2s Ho| ChE Wi £2o| 1%

VP RS
variable_scope MEZ|2|7} &2 4 Q= HRZ H40|H, CALL { subquery } 9 23| ZH&L|CE
(v, w) , (x), (), EEE%**SOFOHH 7tM2E WITH LICH 7P 7]
A2 a2 MEL|CE OPTIONAL CALL { .. } 2t MM OIRAT JIHQX|
otELch
subquery RETURN 92 &L= 97| M& #z|L|ch
function, argument, yield_list CALL .. YIELD 9} Z'&LIC} YIELD = OiF3| TAQlL|Ct,
oil |

£ CiIF= oA Cllo|E{Alof| A AE LT

At MIILIC}. Keanu Reevesi= ¢17] 0|40] Y, Ryan Gosling2 tLt, Christopher Nolan2 $1&LICE. OPTIONAL CALL 21

o A
ys2 gk

MATCH (p:person) WHERE p.name IN ['Keanu Reeves', 'Ryan Gosling', 'Christopher Nolan']
OPTIONAL CALL (p) { MATCH (p)-[:acted_in]->(m:movie) RETURN m.title AS film }
RETURN p.name AS person, film ORDER BY person, film;

person film

"Christopher Nolan"
"Keanu Reeves"
"Keanu Reeves"
""Keanu Reeves"
""Keanu Reeves"
"Ryan Gosling"

(6 rows)

"The Matrix"

"The Matrix Reloaded"

"The Matrix Resurrections"
"The Matrix Revolutions"
""Blade Runner 2049"

—_—— e — — 4 —

0%t
o
i

= AR

HO

5k

o

mjo

OPTIONAL = #iH Z2 20| 1 2| 841, ot x| efELck:

MATCH (p:person) WHERE p.name IN ['Keanu Reeves', 'Ryan Gosling', 'Christopher Nolan']
CALL (p) { MATCH (p)-[:acted_in]->(m:movie) RETURN m.title AS film }
RETURN p.name AS person, film ORDER BY person, film;
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person | film

"Keanu Reeves" "The Matrix"
"Keanu Reeves" "The Matrix Reloaded"

"Keanu Reeves" "The Matrix Revolutions"
"Ryan Gosling" "Blade Runner 2049"
(5 rows)

I
I
"Keanu Reeves" | "The Matrix Resurrections"
I
I

Hl <, ot &, Oz EEE ot AIL|CE O] Bi-= 2|2 HEO| ofL|2f Y= &otrh FaliX|= A ILICH

1

I

BTt OFR AL LEX] b2 | BES}|

OPTIONAL 2 0|5 U= HEHOIM = Z2 Xt2|0f F0[0H, OftH o CHal &I Tt gtetst= g8 AeeLch

MATCH (m:movie) WHERE m.title IN ['The Matrix', 'Avatar'l]

OPTIONAL CALL generate_series(1l, CASE WHEN m.title = 'Avatar' THEN @ ELSE 2 END)
YIELD generate_series AS n

RETURN m.title AS film, n ORDER BY film, n;

film | n
"Avatar" |
"The Matrix" | 1
"The Matrix" | 2

(3 rows)

rljo

generate_series(1, 0) 2 H|o| Y22 Z Avatare| &0| n O] null@! xHZ AOF=t&LICE. OPTIONAL O] o™ 1 &
AR2EX|Z2 The Matrix2| & ot h&L|ct,

HEE oM = 2E0] BHetiE 2E M-It nullo|H, 2242 SQL nullY LT

MATCH (p:person {name: 'Christopher Nolan'})
OPTIONAL CALL (p) { MATCH (p)-[:acted_inl->(m:movie) RETURN m.title AS film, m.year AS year }
RETURN film IS NULL AS film_is_null, year IS NULL AS year_is_null;

film_is_null | year_is_null
t | t
(1 row)

Yo| ISO{XIX| HSE Helst|

Q

OPTIONAL 2 Y d= HZEFILICE Y AHo| Y™ 2&e 0] GiELICH

o

MATCH (p:person {name: 'Nobody'})
OPTIONAL CALL (p) { MATCH (p)-[:acted_in]->(m:movie) RETURN m.title AS film }
RETURN p.name AS person, film;

person | film

(0 rows)
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o2

L

Al

X
ot
o
_
nn
>

achz EI*H L-IEf generate_series AZHO| Nested Loop Left Join 2| nullo] E £= Q= ZBRlL|CE

SH
E

=
a

ro
i)
>
<
Q
o
Q
=
10

EXPLAIN (COSTS OFF)

MATCH (m:movie) WHERE m.title IN ['The Matrix', 'Avatar'l

OPTIONAL CALL generate_series(1l, CASE WHEN m.title = 'Avatar' THEN @ ELSE 2 END)
YIELD generate_series AS n

RETURN m.title AS film, n;

QUERY PLAN

Nested Loop Left Join
—> Seq Scan on movie m
Filter: (properties.'title' = ANY ('{"\"The Matrix\"","\"Avatar\""}'::jsonb[]))
—> Function Scan on generate_series

(4 rows)
o 222 oM 2 MO StLt L, O3 A OPTIONAL 2 OFRZIE HIRX| QAEL|CH O ESISHK| b2 RA|I7t =5t
ZRULICH Oz et ot lZ LHEo D2 0|20| Q= AFRI2 nullo| OfL|2t o 2 2H&LICEH CALL { subquery } 2| films
ZE 0} H| w8l EAAL

OPTIONAL O] 2tatst T 8f0] iELITH 222 MI| B2 6T £ 2F0|1, HRZ 0|52 HIehsh= 222 TS| HREH,

OPTIONAL CALL { .. } Ot MH 0| S| OFR UL 7 X E&LICE

rIr

Sk

=

GQL Hgtd

i

GQL call procedure statement(ISO/IEC 39075:2024 §15.1)2 OPTIONAL HFE FoistH, 2A2 §15.29| inline
procedure callZ} §15.32] named procedure callS 2% ZststL|Ct,

X —F 2= odEff 250 2= OPTIONAL . i3 HOCH HS BESHD diete|= BE H

O|X|¢ — HIO|HE HH= S=0| 2= OPTIONAL (§13.6). Of0 =0

£ null2 HielFgtL|Ct,

7| HE2LICt.

L
R}
B
2
g
1
LIS

Tl &e2 GQL Metd HolM 2felsti Al

openCypher

OPTIONAL CALL 2 GQLQ| #20|1, openCypherOfl= OPTIONAL MATCH Bt JUELICL EO0| 22 US E
Xte|ofM e 2ot LX|gHL|CE 20| OPTIONAL MATCH p & OPTIONAL CALL (imports) { MATCH p RETURN vars } Z
Ho|st7| W2LIC 12{22 OPTIONAL CALL 2 F W ZHX|7} OfL|2} Of YEHKQl 7|2 Q@ AQIL|C},

st A O]
=T M

ret
rr

-]

el

09.-*

OPTIONAL MATCH — IHEHOf CHSH 22 &

T

CALL — 5 & Hel
CALL { subquery } [caL|— QI2tQl &HEHQt O It RT| 5
CALL .. YIELD —O|E U= &= YHY

GQL Mgtd &
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PEETEETE: 10

[[GaL = |[ 218001 %7t |

Ho| otL|zt MEF 2|2 E20 Btz o4 7H2| EedAlo|H, Zfo] E0|=
FILTER , WITH , 12|27 SQLYLICE.

e

EXISTS { body }

COUNT { body }

COLLECT { body }

ARRAY { body }

VALUE { body }

expression [ NOT ] IN { body }

XO|H OfC| MLt = &

UA&ELICE. RETURN , WHERE ,

FAZINE - 7I2Y Y MR X2 - [1 M2Its HHE JHs. 2 B7| 722 HstdA R
M
Zt EHA R X7 228 MYl O Z0tE stito| gioZ EQILICH 222 Al
CALL { subquery } 2 E2| MU JI{2J| S50| QIELICL O HLER 2R
O|SS CtA| HIQIEIEr 4= gi&LICt 1 0|20 CHSE LET , UNWIND , FOR ,CIE 2t
|

C
CALL { } 2 HHELICL. 2 0|2 MATCH (n)
Otz E&= Z{Zto| 22 gtetst=X|, J2|0 2F0| H|JYS W 2

= — 95

SHLHLICE

34 gstst=s A

EXISTS { } =2|A

COUNT { } & 4~ bigint

COLLECT { } 229t HEUS H2 2|AE

ARRAY { } COLLECT et&e
VALUE { } 229 ¢ 2t O xHile Efle =z
x IN { } =2A

220|842

FoLAOIENX, OF o=

=225

[ —

20| SIEE|=X|= B A0 w2} CHELICH

T
Mo

EXISTS / COUNT

=
rm
=)
Il
oy
=
T
m
pe)
m
i
il
ne
4>
H
30
Ojo

o
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AS ot=X| 2ol FLCE 641 S CHA2 2 =220 nullo] OFL|2} X7
Etlol 2= HELIC,. false, 0, &l 2| AEQIL|CE VALUE { } Ofl= O824 &[S0 240 2, nullE Z

rir
ol
F|0
¥
XY

=2 20| HIUS i

false

null

false

COLLECT / ARRAY [ VALUE [/ 1IN

ofL|
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== EXISTS / COUNT COLLECT / ARRAY /[ VALUE / IN
MATCH 2%, OPTIONAL MATCH =gt of ot

RETURN 2 ZLt= GQL 47| 2% o ol

SQL SELECT of ol

MI| M2 HREILICL. CREATE , INSERT , MERGE , SET , REMOVE , DELETE , DETACH DELETE & ZtZ} O 7|9E
2ol 7E 2FE LT

17| 2% 220{M= DISTINCT , ORDER BY , SKIP , LIMIT , &gl AHAKL ZHEl cALL { } S £ £ BLICH
NEXT = & = I&LICL

e & 220ME= §0ﬂ0|§%% | 2= QAX[2H EXISTS { p = (a)-[1->(b) } EFE 2F), shortestpath() 2
7hH Zo| kM2 & .t ElLC

SQL SELECT 2F2 ME|X| $SLICE ZM= 2|l HaE 2 £ §lELICE I8 712|17|H missing FROM-clause

entry for table "<name>" O| L}ZL|C}

et
body 9| 4| 74X 2 & SiLtR El MER2|QILICE  COLLECT , ARRAY , VALUE , IN
o 222 Feld| A SILIE LiEO0toF gLCt.
expression x IN { } OllM 2= ZHQIL|CH MA, 7tM, graphid= x IN [list] OlAMX
SUNO= ulmsie, Yo A4S PEt vEsts 22ut u|Dsie et FelLICt
3 89| 22 Cypher 229 Z&1t jsonb 2 THLICE SQL 222 AP7| 23
EIUE RABIEE £M8 M HA LHMAIR. m.title #>> '{}' O] text
"LICh
Oil |
£ Oldl= ol H| CilO]E{Allof|l M AHELICE
TjEdo] ZRSHEX] ZASH]
EXISTS { } = &7|0f| B&LICL Z247 IAE LK 75 Ml= 240 OfL|2F M[O] Z=QI0|Lt EXISTS MEZEMOZ HREL|CE
THEATH ¢ 280| JHE B2 B20]1, 77[0l WHERE £ 2¢ == USLICE

MATCH (p:person)
WHERE EXISTS { (p)-[:directed]->(m:movie) WHERE m.year > 2015 }
RETURN p.name AS director ORDER BY director;

director

"Denis Villeneuve"
"Lana Wachowski"
(2 rows)

RETURN OflM= 22| ZZH0|H, YX|St= 210] §L2H nullo] OfL|2} false L|CH:

rir
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MATCH (p:person {name: 'Keanu Reeves'}) RETURN EXISTS { (p)-[:directed]->(:movie) } AS
directs;

directs

X 73 M|

OHEIO) TS COUNT { } & 1 THHS| YK 75 LTk

MATCH (m:movie {title: 'The Matrix'}) RETURN COUNT { (:person)-[:acted_in]->(m) } AS
cast_size;

cast_size

A

Q7| 22 222 Xt7| DISTINCT - LIMIT -1E312 QXBIEZ, I{EHOZ= M £ gl= A

rir
o

8 4 UBLICE

MATCH (m:movie {title: 'The Matrix'})
RETURN COUNT { MATCH (p:person)-[:acted_in]->(m) RETURN DISTINCT p } AS distinct_cast;

distinct_cast

3
(1 row)

S 2AER BOT|

COLLECT { } = Z|AEE HIBISIH 229 &M%} nullg JICHE EESILICH. ARRAY { } = Z2 BE3AIS HEQ| 0|208 BE
ALk

GQL — ARRAY

MATCH (m:movie {title: 'The Matrix'})
RETURN ARRAY { MATCH (p:person)-[:acted_inl->(m) RETURN p.name ORDER BY p.name } AS cast;

Cypher — COLLECT

MATCH (m:movie {title: 'The Matrix'})
RETURN COLLECT { MATCH (p:person)-[:acted_in]->(m) RETURN p.name ORDER BY p.name } AS cast;

cast

["Carrie—Anne Moss'", "Keanu Reeves", "Laurence Fishburne"]
(1 row)
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Hl 229 ny||0] OfL|2} Bl 2| AEE FL|Ck:

MATCH (m:movie {title: 'The Matrix'})

RETURN COLLECT { MATCH (p:person)-[:acted_in]—>(m) WHERE p.born > 2000 RETURN p.name } AS nobo
dy;

2t stk F5t|

VALUE { } = AZet ME2[YLICE o HO|X|Q] THE RE Zat 2| ZE Xt BfRIS |RAISIER, J T Q471 ZIMO0|X| gin
2 Mot &L o

MATCH (m:movie {title: 'Inception'})
RETURN VALUE { MATCH (p:person)-[:directed]->(m) RETURN p.name } AS director;

director

"Christopher Nolan"
(1 row)

MATCH (m:movie {title: 'Inception'})
RETURN label(VALUE { MATCH (p:person)-[:directed]->(m) RETURN p }) AS yielded_type;

yielded_type

"person”
(1 row)

222 %|tf ot S LH=O0toF BiL|CH OECH HOoM M3 AN Q20|22 2F20]| 0|0| gt otLtZ M Tl Zd0| ofL|2tH
ORDER BY .. LIMIT 1 O|Lt &A| &4E 20|MA|L:

MATCH (m:movie {title: 'The Matrix'})
RETURN VALUE { MATCH (p:person)-[:acted_in]->(m) RETURN p.name } AS one_of_three;

ERROR: more than one row returned by a subquery used as an expression

ME2|0ll £SH=X] HALSI|

X IN { } 2 THISHEl 2]AE7} OfLIat Mo ZQI0|D 2, B20| 7 WA SAIEILICE 2ket Cypher 229| 222 jsonb 2
aret|ck:

MATCH (m:movie)

WHERE m.year IN { MATCH (x:movie) WHERE x.genre = 'Adventure' RETURN x.year }
RETURN m.title AS film ORDER BY film;

film
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"Jurassic Park"
(1 row)

HMES =EQMOoZ Hlmslo 2 A0 2t

rlo

= ™MAET o8| M2 CHE FEALICE M0 2012 Tl id2 M EL|CE
MATCH (p:person)

WHERE p IN { MATCH (d:person)-[:directed]—>(:movie {title:

'Inception'}) RETURN d }
RETURN p.name AS director;

director

"Christopher Nolan"
(1 row)

rating.title 2 text O|2Z IS jsonb Z H|WSh= CHA SMS

1

=

#>> '{}' Q= HIAH L HA|L:

SQL 2E2 A7| 23 EtY S |XIELICH

MATCH (m:movie)

WHERE m.title #>> '{}' IN { SELECT title FROM rating WHERE source = 'audience' }
RETURN m.title AS film ORDER BY film;

film

"Inception"
"Interstellar"
"The Matrix"
(3 rows)

81A U] ¢t 1 H|of

g
2
e
>
N
£Q
>

LIC}. operator does not exist: jsonb = text ®LIC|L
EHo|Lt SQLOIAM M7]

MEZE| EHA2 20|22 wITH 2 £t 2 A £ Ql&LICH

=2 T AN

MATCH (m:movie)

WITH m.title AS film, COUNT { (:person)-[:acted_in]—>(m) } AS cast_size
FILTER cast_size > 2

RETURN film, cast_size;

film | cast_size
"The Matrix" | 3
(1 row)

H=E 3358h= Cypher #E|2 ZMHH SQLOIME SEfFeiL|Ch

SELECT (MATCH (m:movie {title:
cast_size;
cast_size

© 2026 SKAI Worldwide Co., Ltd.

'The Matrix'}) RETURN COUNT { (:person)-[:acted_in]l->(m) }) AS

214 [ 454



22 0o{C|of Y= MY M2 O 7|9C Xf2|o|A HEEH 2oioZ ZHy

O M

rin

, J=SL|CH

MATCH (m:movie) RETURN COUNT { CREATE (:tmp) RETURN 1 AS one } AS n;

ERROR: syntax error at or near "CREATE"
LINE 1: MATCH (m:movie) RETURN COUNT { CREATE (:tmp) RETURN 1 AS one...

M= H2lel 42 72| E il JFSLICH O EHo| A[d9loM We At 22 2F7F HLICE

MATCH (m:movie) RETURN COUNT { LET m = 1 RETURN m } AS n;

ERROR: variable "m" already exists
LINE 1: MATCH (m:movie) RETURN COUNT { LET m = 1 RETURN m } AS n;

A

HINT: LET cannot redefine an existing variable; use a different name.

g2

ARRAY £ PostgreSQLOJIAQ} OFAFZEX|2 of[2F 7| =0]11, IN &= JHELICE COLLECT , COUNT , EXISTS , VALUE £
Of| 2| X| AUODZ AMEXIZE A& & 4= JUSLICE RETURN ... AS value T O§H3| S&ELICE

A & =0 BE0f ASHICE

EXISTS { } = GQL2| exists predicate(ISO/IEC 39075:2024 §19.4)8 #1346tH, 1 52| &9

<graph pattern> - <match statement block> =&} & 32| XIHKX| ZatetL|Ct 25| X|gh|ct.,

VALUE { } = GQL2| value query expression(§20.6), 7|s GQ18 “Scalar subqueries"E 72i6HH, Lt 7% 29|

H 222 null, 72 = CHELICH XIFEL|CE CHEE§20.6 712 #5102 220 LIMIT 1 O|Lt TA

275h=0|, AgensGraphe O 2F0|E 210 & Al 0|42 ghretstH M3 A|™ @F S ®L(CH
COUNT { }, COLLECT { }, ARRAY { }, x IN { } 2E&IL|CL ISO/IEC 39075:20240]= COUNT 2| MERZ|
HEW7t @I&LICH— §20.9= COUNT(*x) 2t COUNT(<value expression>) 2 HO[SL|Ct — 2|1 HEEQ| 2|AE FA=
COLLECT_LIST(..) O|0 2= MER2|7} otL|2t oi| CHEt EAJLICE COUNT { } @ COLLECT { } =

openCypher0llA £t ARRAY { } £ SQLS| ARRAY(<subquery>) £, x IN { } 2SQLS IN (<subquery>) £
HEL|CH.

TS Atge GQL M2 HOIM EHQISHIAIL.

openCypher

openCypher0l= EXISTS { } , COUNT { } , COLLECT { } 7tZ2 Q2 JU&LICE ARRAY { } &=, VALUE { } &,
MeFe|o gt x IN { } & &LICH AZ20lE head (COLLECT { .. }) &, &ot=X| AAOIE x IN COLLECT { .. }
ZLICL O S o7|A SESIX[T 2| AE MAIE FH|SFSIEE, VALUE { } szr x IN { } 8 M= Ho| WHELCh

i

rd

Gl

0_0‘1

CALL { subquery } [caL|— AN 7IH27| S2S 7t7l, B2AMQ| MEZZ|
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FILTER [caL |—O| ZZS0|022=H

WHERE — Z710| £0|= I CHE X2

SQL2t Cypher 47| — SQL 220| O{EA S0{%=7t
GQLHEME H

HIo[E| Fe

J2H-0|S-4d YA K ofS BHEN v = EESYLICE Cypher 280|222 CypherZt &L= 320|H O{C|AMLE A ELICE

OIS PhELICE Je T A0 StLL, 2 2f|0]S0] &&3h= 7|8 20]S £ 7, J2| 1 2[0S idE HiESHE Al#AZ

O|FO{-LICE

He

CREATE GRAPH [ IF NOT EXISTS ] graph_name [ AUTHORIZATION role_specification |
CREATE GRAPH ONLY graph_name

FAZIHE - JISL Y M= A2 [1 H2Iks . ... =S P2 BY| 7S HOSHAIR.
M
o

=
Jefm= AF|OFRILICE CREATE GRAPH = 1 AF|OFE ST 11 O0f| ZHA| M| 7HE E&LICH

7|9t MH 20|22l ag_vertex ,
7|9t ZH 20|22l ag_edge |,
PSS

2|0|2 idE Hi™SH= AR ARl ag_label_seq RLICH

O 5of PtE= 2E 2|0|=2 ag_vertex Lt ag_edge E ASELICE MATCH (n) X3 20|12 gl= IHEO| 52 = 20l O

ASQILICE O K|S0 AR HAl = J2i 0 o8 A MEE=717F 285 I’é!%'g.H—IEh
J 0|22 12T 0|202 %, A7|0} 0|2QZ & MO|T QK| Qotof BHL|CE JeHIIt 22 0|29 AF|OIE ARSI MEQAL|CE
MN&9| graph_path 7t H|O{ Q2™ CREATE GRAPH 7} 1Z1S M J2fZ 2 MAtL|Ct o|0| M™El graph_path = JCHZ
sLct
CREATE GRAPH ONLY &= AZ|0tef FHE20 g3t @h=1 1 Hiof|= OtR A BHEX| AELICE pg_dump 7HLHEL=
SEfO|H, St ol 7|9t 20|22 Y2H2| 20| id2 X CIA| BHS 4= UA| 87| 2T AQJLICE oA BHE JejTEs 1 J|gt
2[0|=0| M7[7| MK E[o|=2 BE + i&LICh

Of7HH 4=

IF NOT EXISTS 71 0|29| T} o|0| QIS 1 @27} OfL|2} YIS WHLIC} OFRIHE DHSOX|X|

0
g1, 0|0] Rl= A= BHYX| ELICH

graph_name BHS J2fme] o|SelLICt,
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AUTHORIZATION 1 I =t $7| BHSOIX| = K|S 2 R3H= SYLICE Z 0|2, CURRENT_ROLE
role_specification CURRENT_USER , SESSION_USER Z BILtS #LICt 0] Ho| glop Jejme 1 2xs

A— 1—
S S0j| SEfLct.

ONLY ag_vertex - ag_edge - ag_label_seq ®10| A7|0tet FIEIZT St obEL|C OF
2 SEfet &f2| graph_path Ofl &CHX| Q&LICE

Ofl x|

OflM|l= Of|A| C[O|E{AIZ MX| Qb0 XHM| J2) T2l poxoffice E FHE1

Jajz ars)

CREATE GRAPH boxoffice;

CREATE GRAPH
o| 2%to| H|o QI graph_path £ XFX[R&LICE

SHOW graph_path;

graph_path

boxoffice
(1 row)

327t \dG of LIZElL|CE:

\dG boxoffice

List of graphs
Name | Owner

boxoffice | agens
(1 row)

Jg2ja Az olof 7[Ek 2olE & HE B2 ASLICH

\dGl boxoffice.x

List of labels

Graph | Name | Type | Owner
boxoffice | ag_edge | edge | agens
boxoffice | ag_vertex | vertex | agens
(2 rows)
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ol
HA

ulo

oot Jaf o akso|

CREATE GRAPH IF NOT EXISTS boxoffice;

NOTICE: graph "boxoffice" already exists, skipping
CREATE GRAPH

o[0] A= AT = ECHX| SbSLICt 0|2 "BESAHLE WH|SEZ|"7t OFgL|LH.

S

ot

t

T

E0| 2A|5t= O

a"]
IH
in

7

rr

CREATE ROLE curator;

CREATE GRAPH festival AUTHORIZATION curator;

CREATE GRAPH

\dG festival

List of graphs
Name |  Owner

4
T

festival | curator
(1 row)

7|4t 2ol glo] 270t TS 7]

CREATE GRAPH ONLY skeleton;

CREATE GRAPH
= EXHSHR| 2 OFR A B AUX| &L

\dGl skeleton.x

No matching labels found.

ag_vertex 7t 1B Z 1 otof |O|E2 Tt 4= YELICE

SET graph_path = skeleton;
CREATE VLABEL film;

ERROR: relation "skeleton.ag_vertex" does not exist

J2HZ M JHet O E5 FelglLich:
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DROP GRAPH boxoffice CASCADE;
DROP GRAPH festival CASCADE;
DROP GRAPH skeleton;

DROP ROLE curator;

skeleton Ofl= 1 Ot BHEO0{Zl 20| @IOQEZ CASCADE 7t LRSHX| QIELICE Ok 2 HEZ OFE Jej = ShA LB |Ct,
DROP GRAPH £ E1ISIMA|L.

g

graph_path = SFE5HX| 942 2i|0]= 0|F0| £3h= 2T E XIFYLICH MM EHe| 0|22 M Mld0tCt FSHALL,
CIO|E{H[O|ALE 20f 20 FHAIL:

ALTER DATABASE <database> SET graph_path = boxoffice;
J2HI TAH|Of| 2t85h= 2HO| & JH Of AELICH S CF IF EXISTS HEll= §AELICH

CREATE GRAPH receipts;

ALTER GRAPH receipts RENAME TO takings;
ALTER GRAPH takings OWNER TO CURRENT_USER;
SHOW graph_path;

graph_path

takings
(1 row)

O|SE HH™H 1 of2ie] A7|0t: J2h et ShH| SAHX|L, M2l graph_path = 20S W2pZfL|Ch J2hM I0IM  receipts 7t
OfL|2t takings 2 4BIL|CE

DROP GRAPH takings CASCADE;

sghd
ISO/IEC 39075 (GQL)

GQL2 <create graph statement> (§12.4)E

CREATE [PROPERTY] GRAPH <name> {<open graph type> | <of graph type>} = HOQ|giL|Ct J2iT= O{iH LHEO|E
= ANY E BHEAL, FA EFR)- 7 BS54 2 H|ShHe O EFIof| Bt BHSLICH AgensGraph?| 12X = XL Ea
AL T2 EfRIS HX| ¢4, Mg £& GELICE PROPERTY H7|= LOFSOIX|X| 24&LICH CREATE PROPERTY GRAPH
boxoffice = 72 2FLICE J2HE EIl2 GQL My Hol| AlZleZ J7|Z=) AELICH

AUTHORIZATION It ONLY &= AgensGraph AtAle| 40|, GQLOl= = Ct §i&LICH GQLEl OR REPLACE HEHE HIOSO{X|X|
ot&LICE
PostgreSQL

CREATE GRAPH = CREATE SCHEMA Of| CH23t1, IF NOT EXISTS @F AUTHORIZATION T 7{7|Ae} Z2 SEQILICE Klo|=
LHEEQILIC}. CREATE SCHEMA = 1 A7|0+S BHELICH. CREATE GRAPH = 7|2t 2{|0|E1t 0| & id AIRAZIK| BHE1
Cypher7t #2 £ U&= 1 A7|0tE ag_graph 0l S=E&ILICE. CREATE SCHEMA PtOZi= J2{I7t BHEOX|X] $5L IEr.

e

Gl

09.!

DROP GRAPH
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CREATE VLABEL
CREATE ELABEL
J2HEIL A ME ==t

DROP GRAPH

JefTE X[, CASCADE EAMH T

He

DROP GRAPH [ IF EXISTS | graph_name [, ...

FAZIHE - JISL Y M= A2l [ HEIts
M

DROP GRAPH = 1 Jg{mo| Ftetz 1 3

Flol Eo]S, O, oIHA KoF, A|HATZL D

1p A7|0FS X|ZLICE J T2 B0 s 2E 20|
JFGLICH a2 7|22t

ool 2E 2|0|=-FH™-ZMIMA| X[ ZLICE.

] [ CASCADE | RESTRICT |

A7|otof| o Egt

a LICt 2lol&, O
RESTRICT £ 1% F20|2tE Eot Qo™

pIE T

Tk £ CREATE GRAPH Z THE J2{{IE= A3 H|O] K| 2ELICH ag_vertex , ag_edge , ag_label_seq 7t &7
HEO|X|7| W2QIL|Ct J2fAM O A| OH= Jejo= RE  CASCADE Zh ZRBiL|Ct O A8 St BHEX| 94= CREATE GRAPH
ONLY Z gH= J2iZ0b CASCADE 810 X2 & U&LIC

IJ

x|

JgjIol A7|Ogk 2 X g = GlELTE O

£ X|2E£ ol 2 2[0|=0] H|of U0{0f 5= A2

e
2 D27} M2 graph_path HCHH 1 &

OFglLICt. CASCADE 7t E|O|Sah &7H &= 74 ZLICY.
20| H|9{ELch

240 DROP SCHEMA £ MH HEE|D 2= HA|X|7t o] 2&E 7t2|ZLICt

bR
IFEXISTS ERBIX| Q= JRHI0 Ch F 7t b2t LRIS HLICH 22 2RO 2 0|22
Jri2 X|9JELct,
graph_name X2 Jajmo| o|2QUL|CH A ER TE oz JHE = 4 QLU
CASCADE T Jejmol| o &St H|Z K|SLC 1 3[o]2, O E|o|2n & 12|11 20| id
AZEAQILICE
RESTRICT 1 Jejmof| o] =sH= Z40| QOB HEEILICE 0|20 7|2 ZHILIC
ol| |
Jdafmet 1 ote| IE 7 X|27]
CREATE GRAPH clearance;
SET graph_path = clearance;
CREATE VLABEL film;
CREATE (:film {title: 'Arrival'});
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CASCADE 7t Q1o X|R7[7} AR &L, HAIX|ZF 2S10] 21 =X LIERILICE

DROP GRAPH clearance;

ERROR: cannot drop graph clearance because other objects depend on it
DETAIL: sequence clearance.ag_label_seq depends on schema clearance
vlabel ag_vertex depends on schema clearance

elabel ag_edge depends on schema clearance

vlabel film depends on schema clearance

HINT: Use DROP ... CASCADE to drop the dependent objects too.

CASCADE = 1 Ul BE= 77t film Of QE H™T e 74 ZL|ck:

DROP GRAPH clearance CASCADE;

NOTICE: drop cascades to 4 other objects

DETAIL: drop cascades to sequence clearance.ag_label_seq
drop cascades to vlabel ag_vertex

drop cascades to elabel ag_edge

drop cascades to vlabel film

DROP GRAPH

clearance 7t MM graph_path §OE=Z 1 MHO| O|H| H|AYSLICH

SHOW graph_path;

graph_path

0f2 J2i = X|7|, on] gli= A2 ATV

CREATE GRAPH archive_2024;
CREATE GRAPH archive_2025;
DROP GRAPH IF EXISTS archive_2024, archive_2025, archive_2026 CASCADE;

NOTICE: graph "archive_2026" does not exist, skipping
NOTICE: drop cascades to 6 other objects

DETAIL: drop cascades to sequence archive_2025.ag_label_seq
drop cascades to vlabel ag_vertex

drop cascades to elabel ag_edge

drop cascades to sequence archive_2024.ag_label_seq

drop cascades to vlabel ag_vertex

drop cascades to elabel ag_edge

DROP GRAPH

gl= 0|2 EXE1

rr

\dG archivex
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No matching graphs found.

ozt

Ll

|._I

JeoS X|RX| 10 H|22{H MATCH (n) DETACH DELETE n £ Adlist OCHS O O|A LRSHX| 942 0|22 X[RAMAIL.
A7[0tet 718t 2|0]=2 JCHE HELICE DROP VLABEL O| 2|02 X|22{H 1 2(|0|Z0] H|0] Q0{0FStEE, 1 AH|7t HE A
CHA[RILICE. DROP GRAPH ... CASCADE & 1 7 Z712 ofol| ZAL{EL|CE 2{|0|&2 St X| 2= Z0| OtL|2t HI0|E2 XI27|
mHE LI

Sk

—

ISO/IEC 39075 (GQL)

GQLS| <drop graph statement> (§12.5)= DROP [PROPERTY] GRAPH [IF EXISTS] <name> RL|C}. AgensGraphe
T DROP GRAPH 2f IF EXISTS HE2 gh&LICH J2[10 GQLOlE ¢l= 0|2 2=t CASCADE / RESTRICT ME4S

CIZ&LICE. PROPERTY HE7|= #OHSOIX|X| @4&LICE. DROP PROPERTY GRAPH clearance & T& 2FQLICH

PostgreSQL

DROP GRAPH = DROP SCHEMA Of| i3t IF EXISTS 2 O|Z S&, CASCADE / RESTRICT T H7|AQt 20| SEFEL|Ct,
CIE M2 9 X[9IT 22T E HY|7|18 HESICHE HQIL|Ct 2ol A7|0t0f| DROP SCHEMA £ M™H cannot drop schema
clearance because graph clearance requires it Q2 AINsI2Z FIEIZ T sHut AF|Ob= AHXM|LE BH A2FEILICE

il

i
o2

CREATE GRAPH
DROP VLABEL - DROP ELABEL
27 oA ME==ot

CREATE [ UNLOGGED | VLABEL [ IF NOT EXISTS | label_name [ ( promoted_property [, ... 1) ]
[ DISABLE INDEX |
[ INHERITS ( parent_label [, ... 1) ]
[ WITH ( storage_parameter [= value] [, ... ]) ]
[ TABLESPACE tablespace_name |

CREATE [ UNLOGGED ] VLABEL ONLY label_name ( label_id ) [ option ... ]
where promoted_property is one of:

column_name data_type GENERATED

column_name data_type GENERATED ( property_key )

column_name data_type GENERATED ALWAYS AS ( expression ) [ STORED ]

A 7IE JISY THMSE AR - [ 1 MK ... H= IS P2 EI| oS ATHIAIR,
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AH

HH 20|22 graphid EFRSl id 2 jsonb EIRIS| properties ZES 7tZ EH|O|SQLICH BRE X|™SHX| Q™
J2§Zo| ag_vertex S MSTLICEH MM 20|22 HEH 1 idof| HSE 0i7|= AZALE id O CHSH 7|2 7| = &
BHSO{EILIC}. O diX[= Je =7t of B AH & =[=717t CHELIC

20|22 graph_path 7t X|&ot J2fZ0f| ZHSOEILICE

M2 M7t ZQELICE 20l MO Z QtoF $HL|Ct. DISABLE INDEX , ICH2 INHERITS , JICHS WITH , ACHS

TABLESPACE RIL|C}. CHE &M= 72 @FYULICH

INHERITS Of X|M%t 22 22 Jaimof| Lo{of st A 2{|0|=0[0{0F BiL|Ct.

IF NOT EXISTS @t ONLY = MZ CHE HEHol| £3122 8H| £ == §ELICH

Cypher= Bag f 20|22 BHSLICE. film 2{|0|20| @i= 22HZ0f| CREATE (:film) 2 MH 1 2{|0[Z0| ZSOTL|CH.
2 =

H.
SM, 47 23 BoJt L@t CREATE VLABEL 2 MAAIQ,

AH| EFRY ZZO|H, properties OflA] AlASH XMAESH Z4QILICE O &4
dEll= 240] OC|N QE=X|7} CHELICE:

o

e JSON

Iz 5

roperties &0 e
A O ZHOZ ZIL|CE M|

column_name data_type GENERATED = 7|7} 1 Z& 0|52l £4 3 H|EL|CH
x

column_name data_type GENERATED ( property_key ) = K&t 7|E H|F2Z, ZTE O|EZ CIEA Y £ USLICH
3 7| AYEXI M A2XZ HHEH, CypherZt ¥ 7|2 MZ&st= Al ZE5LCL
column_name data_type GENERATED ALWAYS AS ( expression ) STORED = 11 2|0|& XAl ZiHof thst SQL

HoIAO=Z HHS AlMlLICH

Ot 0| {M S thle BHot=Xlz o= "WElZ M=X[7tofL|2t O HERAlo] Z-etL|Ch o Hetg 20|E 20[X| b=
properties —>> 'year' X& properties OlA| 7| SILIE O 9l= 22 ag_label_property Of 7|ZELICE Cypher?]

4 477t x5z ZIRHEO7 JAJLICE O 27| E CHE FOCR ZMH 1 T2 HHSH MM Z#o| EL(Ch SQL2 JAXE

A1, n.<key> = IAS EX| ZLLICE 40| oA & PotX|= $4S HUOE SAHSH |7 HBL(CE

SAE 40| E £ gl= A Ul ZHX[ U CE

MM Aol ol 24, column_name data_type BtAMHH

a non-generated promoted column is not supported yet Z HEEL|CE

VIRTUAL . 524 ZE2 AYAE X|L[2{H AH|St=HOoF SI2 =2, VIRTUAL 2

promoted generated properties must be STORED Z HEE|L|Ct, STORED 7} 7|2Zf0|H M2Feh 4= Ql&LICt,
GENERATED BY DEFAULT . GENERATED ALWAYS TfHFOFSO{ZILICE

O|F2 ootz Aoz HEFLD

id - properties - start - end 2l=0|E. JS2 J2Z @49 X ZEHO|EZ 1O

OB EfRI2 HIAE 2] ot} StHOI EfR]0|0{0F 3t1, Z0|E XIHSt= EtI0|O{ A= ot ElLICt. date , timestamp ,

[== |
timestamptz 2 HHE EIRI2 generation expression is not immutable Z HEELICL. varchar(n) 2t char(n)

°
a2 Zolof] 3tEx= ahdol M At £40] MZ CHE 32 Bl & = JLEE ARELICE smallint , int , bigint ,
numeric , real , double precision , text , boolean , uuid , jsonb = ZOFEO{ZIL|CE
OH7HH 2~
UNLOGGED 20]22| H|0|£2 unlogged® ZHELICL 1 I8 0|2] #47] 270j| 7| ZE|X]

oM HIZY B=Z Flol= ARRHELICH
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IF NOT EXISTS

label_name

promoted_property

DISABLE INDEX

INHERITS ( parent_label
L.1)

WITH
( storage_parameter [=

value] [, ...])

TABLESPACE

tablespace_name

ONLY label_name
(label_id)

Ofl &l

OflA|E= iR HlO[E{AIS MX| g4

A glolg 237

CREATE GRAPH filmstore;

1 0[F9| 20]=0] o|0| RS i 2F 7} OfL|2f ZES LIC OFF A= 2SX|X] g1,

o|0] = 20|29 M T HIYX| Qt&LICE.
O+S 2{|0|22| O|20|H, graph_path 7t X|&st J2HZ Qtoj| BHSLCE,

2| Ml HEl & oILtZ, EIY) ZEOE 2 HIE SMQULICH ZE2 M2 =AU2
properties %0l =7HEIL|CE

2olZel QIYAS BSE P2
21719 M7|= 02 SA5H,
REINDEX VLABEL 2 MAIA|Q. ENABLE INDEX

l_

HEHZ F0f, A2 ML o INS FXISHA| o4 STt
—

o
ERIE ==l °|E*'£% SAELICE CHAl BES T

r|r

7|2 822l ag_vertex £ CiMsh= B2 2|0[S LT 242 22 J2jZ ol FH
= x
=

20]20[0fof BILIC}. Bl0|2 A4S HTBHAlL.

CREATE TABLE OflA2t Z0[, 2{|0|= E|0|=2] X7 Of7HEH4~_ILICE

2[0|= H|0o|=2| H|O|SAHO|ARIL|CE 0]|Zd0| S1C™ default_tablespace 7t
ZA™LCH

FO|Zl 20|12 id2, 7|2 22.id 7|=23t-7|= 7| ¢lo] #|o|=2g THELICE 11 30| id= o]
0|=0| LF= 2E graphid °f &% 16H|EQILICE B3 J2{Iol idS S0l BEY

= UA=E pg_dump 7t LHEL = HEHRJULICE O|FA| BHE 20|22 IARES ==H 57

F7HX| CypherOfM £ &= gleB 2 HIZS THHY Mgl MYA|Q,

KAl J2HZQl filmstore £ PHE1, E0A OUWE XISLICH

SET graph_path = filmstore;

CREATE VLABEL film;

CREATE VLABEL

\d filmstore.film

AgensGraph 2.18 Documentation

© 2026 SKAI Worldwide Co., Ltd.

224 | 454



Table "filmstore.film"

Column | Type | Collation | Nullable | Defau
1t
id | graphid | | not null | graphid(graph_labid('filmstore.film'::cstring),
nextval('filmstore.film_id_seq'::regclass))
properties | jsonb | | not null | jsonb_build_object()
Indexes:

"film_pkey" PRIMARY KEY, btree (id)
Inherits: filmstore.ag_vertex

SUS Mk lolE BHET|

CREATE VLABEL IF NOT EXISTS film;

NOTICE: Tlabel "film" already exists, skipping
CREATE VLABEL

22 oo 20|

iz

=7

CREATE VLABEL work;

CREATE VLABEL documentary INHERITS (work);

\dGv filmstore.documentary

List of labels

Graph | Name | Type | Owner
filmstore | documentary | vertex | agens
(1 row)

Vertex label "filmstore.documentary"

Inherits: filmstore.work

documentary = ag_vertex CHAl work £ M&3IEZ MATCH (n:work) 7t CHREHIEZ|O|E YX|ErL|Ct LIHX|= 2f|o]2
A0| CHELICH

olt|A = ats7| Hof 2ilo]2 K5}

CREATE VLABEL bulk DISABLE INDEX;

\d filmstore.bulk

Table "filmstore.bulk"
Column |  Type | Collation | Nullable | Defau
1t

id | graphid | | not null | graphid(graph_labid('filmstore.bulk'::cstring),
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nextval('filmstore.bulk_id_seq'::regclass))
properties | jsonb | | not null | jsonb_build_object()
Indexes:
"bulk_pkey" PRIMARY KEY, btree (id) INVALID
Inherits: filmstore.ag_vertex

7|2 7|= EXSHK|TE INVALID 2 HEA|EIL|CH HES MRSt 0 REINDEX VLABEL bulk S A8 17218 SIEMAIR.

X oH7HtHS2t Hio| S AT0| A B

CREATE UNLOGGED VLABEL staging WITH (fillfactor = 70) TABLESPACE pg_default;

SELECT relpersistence, reloptions FROM pg_class WHERE oid = 'filmstore.staging'::regclass;

relpersistence | reloptions
u | {fillfactor=70}
(1 row)

I

4 =4S Efel FHo= s

CREATE VLABEL title (year int GENERATED, name text GENERATED);

\d filmstore.title

Table "filmstore.title"

Column |  Type | Collation | Nullable | Defa

ult

id | graphid | | not null | graphid(graph_labid('filmstore.title'::cstring)
, nextval('filmstore.title_id_seq'::regclass))

properties | jsonb | | not null | jsonb_build_object()

year | integer | | | generated always as (ag_property_text(propertie
s, 'year'::text, 'n'::"char")::integer) stored

name | text | | | generated always as (ag_property_text(propertie

s, 'name'::text, 's'::"char")) stored
Indexes:
"title_pkey" PRIMARY KEY, btree (id)

Inherits: filmstore.ag_vertex

M7|of 2l B = A2 gELICH

I

M2 TS| properties 2 S0{7t1, ZEo| IS w2tZbL|Ck:

CREATE (:title {name: 'Arrival', year: 2016});
MATCH (t:title) RETURN t.name AS name, t.year AS year;

name | year

Arrival | 2016
(1 row)
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Z2 2o ZHoz A1, SQLOIM EHe + A&LICH

SELECT name, year FROM filmstore.title;

name | year
Arrival | 2016
(1 row)

2ol 2 2H9

Opt

FoL SIX| Qb= 2 AT M- HREH, SF

mjo
H
qn
=
ojn
[o]
Hu
ne

t2{ ZL|Ck

CREATE (:title {name: 42, year: 2016});

ERROR: property "name" holds a number
DETAIL: A column promoting this property holds strings.
CONTEXT: while computing the promoted typed columns of graph label "title"

717} 22 OIS CHE &4 57517

CREATE VLABEL review (released text GENERATED (releaseDate));

\d filmstore.review

Table "filmstore.review"

Column | Type | Collation | Nullable | Def

ault

id | graphid | | not null |
graphid(graph_labid('filmstore.review'::cstring), nextval('filmstore.review_id_seq'::regclass)
)

properties | jsonb | | not null | jsonb_build_object()

released | text | | | generated always as (ag_property_text(propertie
s, 'releasedate'::text, 's'::'"char")) stored
Indexes:

"review_pkey" PRIMARY KEY, btree (id)
Inherits: filmstore.ag_vertex

7|12 releaseDate E HRUX|Zt releasedate E XMEHISLICE HI7|AM £4 7|= AEXO| I AEX= 22X 2 HHY 7|
2 QILICE. Cypher= 0] £4E n.releasedate 2 91, SQLE 1 ZHZ released 2 HSLICL

1
properties OlA Z& AHAs}7|

2 HEl= &8 717t OfL|2t 1 2i|0f = RRAlo| ZFHo| T SQL EHAIS —ELICH

— - |

CREATE VLABEL slug (handle text GENERATED ALWAYS AS (lower(properties —->> ‘'name')) STORED);

\d filmstore.slug
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Table "filmstore.slug"

Column | Type | Collation | Nullable | Defau

1t

id | graphid | | not null | graphid(graph_labid('filmstore.slug'::cstring),
nextval('filmstore.slug_id_seq'::regclass))

properties | jsonb | | not null | jsonb_build_object()

handle | text | | | generated always as (lower(properties —>> 'name
'::text)) stored
Indexes:

"slug_pkey" PRIMARY KEY, btree (id)
Inherits: filmstore.ag_vertex

CREATE (:slug {name: 'Arrival'});

UPDATE 1

Cypher X7|= 1 M7|7} 2SOIRUE &l 5 UPDATE EWIZ H5t0, 1 A2 AIME[O MY ELICH

SELECT handle FROM filmstore.slug;

handle

arrival
(1 row)

J2{L} O] ZE oftH &M 7|0j| = CHSEIX| %22 2 Cypher= 14 EX| RfL|Ch

MATCH (s:slug) RETURN s.handle AS handle;

s.handle 2 properties Ol handle 7|E ¢l=0, 2S£ A2 OtRAUE Si&LICE
HHA0| 7| SHLIE O o= Al 7 YEl= ZYHNME 7|E5| 1, Cypherke IS SLCH

CREATE VLABEL runtime (minutes int GENERATED ALWAYS AS ((properties —>> 'minutes')::int)
STORED) ;

CREATE (:runtime {minutes: 116});

MATCH (r:runtime) RETURN r.minutes AS minutes;

minutes
116
(1 row)
J3B8E 1 ZH0| o £M 3 CHAlsl Esfof otCHH 7| SHHS 7ML A1, 1 H210| SQLEHS 9I9h Z0|2HH HAlAtsH MAMA| 2.
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CREATE VLABEL badl (name varchar(40) GENERATED);

ERROR: a promoted property cannot have a length-limited string type
DETAIL: Type character varying fits a value to its length by truncating or padding it.
HINT: Use text, which stores the property as it is.

CREATE VLABEL bad2 (name text);

ERROR: a non-generated promoted column is not supported yet
HINT: Use GENERATED to mirror the property from the jsonb bag.

CREATE VLABEL bad3 (released date GENERATED);

ERROR: generation expression is not immutable

CREATE VLABEL bad4 (id int GENERATED);

ERROR: promoted property name "id" is reserved

CREATE VLABEL bad5 (name text GENERATED ALWAYS AS (properties —>> 'name') VIRTUAL);

ERROR: promoted generated properties must be STORED
LINE 1: ...e text GENERATED ALWAYS AS (properties —>> 'name') VIRTUAL);

HINT: A VIRTUAL generated column cannot carry an index.

£4 7= AIE THo M StLte] 2= 0]ofAMoF iL|Ct. T2 £27t 0|0] 528t 7|18 &Z5h= A2 2 0|50 2X| gieH

MLtk

CREATE VLABEL feature (year int GENERATED) INHERITS (work);
CREATE VLABEL short (released int GENERATED (year)) INHERITS (feature);

ERROR: property "year" is already promoted on graph label "feature"
DETAIL: It answers from column "year" there and would answer from column "released" here.
HINT: Promote it to the same column name, or leave it to the label that has it.

i 2= AR ELICH 40| 0|0 M= A 0|EQE CIE 7|5 SAoHH, 7| S0| 44 E A™ LIS 47| ElLICh

Z0{Zl 2]|0| = id 2 2ll0| = CIA| BHE7|

20|Z idE O2iE2| ag_label_seq Ol ZHSOITl = MLHZ LESLICE ONLY = 3RS BAIHRRE HotH, S20| Hoj F7l

idE Meldhs WEHol 2 YL|ct:
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CREATE VLABEL ONLY restored (300);

SELECT 1.1labname, 1.1labid FROM pg_catalog.ag_label 1
JOIN pg_catalog.ag_graph g ON g.oid = l.graphid
WHERE g.graphname = 'filmstore' ORDER BY 1l.1labid;

labname

I
ag_vertex |
ag_edge |
film |
work |
documentary |
bulk |
staging |
title |
review |
slug |
runtime |
feature |
restored |
(13 rows)

JojE0llE B2k, id 72, 712 71= ST JaM O e 2= CypheroilM & %=

\d filmstore.restored

Table "filmstore.restored"

Column |  Type | Collation | Nullable | Default
id | graphid | | not null |
properties | jsonb | | not null |

J2{m7} o[0] LiE idE ChAl AH  (graphid, labid) O] 22! 15 Q=AM HoighL|Ct.

OfX|2te 2 o7} 2HE J2HZE X|ELICH

DROP GRAPH filmstore CASCADE;

2|0|E 0|22 $H™E 4 gl&LICE CREATE VLABEL filmstore.film 2 T2 2F0|1, JafTE shat

graph_path is NULL Z HZEL|CL

enable_property_promotion 2 Cypher| &M Q7|5 5= Ao Hatx| Z2He
o273

=
A A=E OfL|2t 2ot HatE = ASHCH Z-E2 X7| Bt 74

properties & jsonb =AIE M7|{EQILIC

AgensGraph 2.18 Documentation © 2026 SKAI Worldwide Co., Ltd.
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St

—

ISO/IEC 39075 (GQL)

GQLO|l= 2l|0]E DDLO| Si&LICE E&ES| AF|OF FX[= Jef

Efl2 J2HI shLt MA[of Chol MA Etelat 7+M EFRIS o H

Z0|E2 stLtW Mist, O JefZ= B UYSLICE 20|82 Xt7| MH™o
Efl2 GQL MetM Hof| AlZloZ 7|2l JA&LICH

IHOF PEII H|SHSHX| & LICt e

ﬂIIO

PostgreSQL

CREATE VLABEL 2 CREATE TABLE Of CHS®LICt. UNLOGGED , IF NOT EXISTS , INHERITS , WITH , TABLESPACE &=
H7|Met 22 5=0|1, 53 &4 HEl= GENERATED ALWAYS AS ... STORED 4N %%.*%ILIEF LIHX|&= CREATE TABLE Of
QUELICE 2™ 18 4= ¢le INE H™H S8, ag_label It ag_label_property S5, AFS2Z 2= B2, J2|10 =A7t

St SM HiX|QIL|CE B 2O 2= enable_graph_ddl S #H £X| (O™ 2{|0| 29| E|0|&S ALTER TABLE 2 CRA| 2 Q¥
2 4 2ISLICH ALTER VLABEL - ALTER ELABEL 2 X8IMAIQ.

CREATE ELABEL
ALTER VLABEL - ALTER ELABEL
DROP VLABEL - DROP ELABEL

CREATE PROPERTY INDEX

LICt. Jefz=o| 7|gk ZtM 2f|0| &8 M438H=  (id, start, end, properties) E|0|20|0H, £M48 EIQ

CREATE | UNLOGGED | ELABEL [ IF NOT EXISTS | label_name [ ( promoted_property [, ... ] ) |
[ DISABLE INDEX |
[ INHERITS ( parent_label [, ... 1) ]
[ WITH ( storage_parameter [= value] [, ... ]) ]
[ TABLESPACE tablespace_name |

CREATE [ UNLOGGED ]| ELABEL ONLY label_name ( label_id ) [ option ... ]
where promoted_property is one of:

column_name data_type GENERATED

column_name data_type GENERATED ( property_key )

column_name data_type GENERATED ALWAYS AS ( expression ) [ STORED |

FAIE - JISY MY MRE K2 - [ ] MBIES. ... 5HE ks 2R E7| 7S HTSHIAL.
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1 20|22 23 Ul 7HE 71 HIO|ZQILICL. graphid EMQe| id , ZH49| start - end HACQ| graphid , 22|11 jsonb
EfIe| properties ZEULICL EEE X|HSHK| pfCH O] ag_edge E A&TL|CL

O™ = d5
L 20|=S BEH 1 idof| He S 07 |= A|EAL} AHA M| 7HE o7H BHSO{ELICE 22 (start, "end") 2t ("end",
start) Off Z2l btree QIHA0|1, 1710| £3|5 o= HFO=E W=H| TS0 FLICE MW= id o Z2! BRIN = AL|CEH
LA 2o|20l=  id of et 71& 7|7F 2K gEELICH ZHI2 & 2EE Sl =26H| MELICH T HiXl= 227t o EA|
ME=l=7tt tHELICH

80|22 graph_path 7 X|&$t J2fZof| 2HSO{RIL|Ct.

SH2 &ML EQELICL 201 £AH2 Lo BHL|CH DISABLE INDEX , JCHS INHERITS , JCHS WITH , JCHS
TABLESPACE QIL|C}. CIE &M= 12 22 IL|C},

INHERITS Of X|M%t 22 22 Taimof| RLo{of 5t 7HM 2{|0|=0[0{0F BiL|CE MA 20|58 X8t HEELICE

IF NOT EXISTS 2F ONLY = MZE CHE HEHol| 322 &7 £ 5 lSLICh

ZHd 20|22 & EF0| ot 2|0|=0|0{0f H=X| MBHSHA| Q&LICE start @ end = 22 7|7t OtL|2t WHT graphid
ZEULICH

Cypher= Ze¢ mf 2|0|£2 THSLICE directed 2i[0|£0]| §l= J2iX0{| CREATE (a)-[:directed]->(b) EAXH 1O
20| 20| BHSOIEILICE SM, 22 23 227 HQSH i CREATE ELABEL 2 MAA|Q.

1

SHE M2 properties Ol = EfR! AZ0|H, properties OflA AlASH MESH ZAQULICE O £M4E 4OH JSON 24
oto| ofL|at 1 o= ZHL|C} M| HENQ} 1 & |§+g MH 20|21t 210, CREATE VLABEL O] JZig MEBILICE ZH 2i|0|=0iIAM
oflekel Z2H 0|22 id , properties , start , end ¥L|CEL

OH7HH >

UNLOGGED 80|22 B|0|2S unloggedZ PHSLICE 1 L{ES 0j2| 47| 20| 7| =2EX|
OO H|KA B2 Flofl= AtRFLICE

FNOTEXISTS 1 0|59| 20|20 0[0] S T 2F 7+ OfL|2t RIS BLICE OLR AT BHSOIXIX|
9411, 0lo] Q= 2olg22| SME HIIX| Q&LICE

label_name OHS 2{|0|22| 0|20|H, graph_path 7t X|&#H I otofl BHSL|CH,

promoted_property Et ZHOZ s H|E £ MQLICE ZH2 M2 &MUZ properties Tl
ZIbELct.

DISABLE INDEX 20|22l QlEiA N JHS PHEE| R MENZ F0f, B3 HIE 1 IS KK[SHK|

=
OA| RLICE 712t MT|= O E SEStn, Selii= & QIEA S FAIRLICE CHA
ftS M= REINDEX ELABEL £ MAA|Q. ENABLE INDEX = YASLICH

INHERITS ( parent_label [, ...]) 7|2 2391 ag_edge = CHAISH
I

20 2oLt 22t 22 Jefmo] 7k
2flolZ0]ofof BtLct. 2o D

L
[—
£ 442 HuskdA .
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WITH CREATE TABLE OflA2} Z+0], 2{|0| £ Ef|0| 22| AZt o{7HHA-QIL|Ct.
( storage_parameter [=

value] [, ...])
TABLESPACE 2{|0|= Ello|=2] Ef|o|SAH[O|AR]LICE 0]Z40] 1™ default_tablespace 7t
tablespace_name ZRBH|C}
ONLY label_name ZFO{Zl 30|12 id2, 7|2 H2.id 7|22 QA glo] 0|2 PHELICH HIe
(label_id) J2HZolidE SR0| BEY £+ AXS pg_dump 7t LHELH = HEHJLICH HIS 13t
ot MAAIR
Ofl |

Of|l= il CllOIE{ A S MX] @11 XbA| J2HZQl castlists £ BHS1, 20IM 2AE X|ZLICH

Zhd 2o = 2S7|

CREATE GRAPH castlists;

SET graph_path = castlists;
CREATE VLABEL person;
CREATE VLABEL film;

CREATE ELABEL worked_on;

CREATE ELABEL

\d castlists.worked_on

Table "castlists.worked_on"

Column |  Type | Collation | Nullable |

Default

id | graphid | | not null | graphid(graph_labid('castlists.worked_on'::cstr
ing), nextval('castlists.worked_on_id_seq'::regclass))

start | graphid | | not null |

end | graphid | | not null |

properties | jsonb | | not null | jsonb_build_object()
Indexes:

"worked_on_end_idx" btree ("end", start)

"worked_on_id_idx" brin (id)

"worked_on_start_idx" btree (start, "end")
Inherits: castlists.ag_edge

20|22 S M start @ end O EA FHE 100022 HHHSLICEL =20 ¥ FHo| O F HAH| 2x0j | U7|
2 LIck

SELECT attname, attstattarget FROM pg_attribute
WHERE attrelid = 'castlists.worked_on'::regclass AND attnum > 0;
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attname | attstattarget
id [

start [ 1000
end [ 1000
properties |
(4 rows)

o2 ZHd SRE ot B2 o= F7|

CREATE ELABEL acted_in INHERITS (worked_on);
CREATE ELABEL directed INHERITS (worked_on);

\dGe castlists.acted_in

List of labels
Graph | Name | Type

Owner

castlists | acted_in | edge
(1 row)

agens

Edge label '"castlists.acted_in"

Inherits: castlists.worked_on

O|H| S20f| Cist IHEI0| & BF2| ZHd R0 ZX|5tL], label() 2 O{T3| 2 7Hd0| BHSOH wle| 20|28 E 0L

CREATE (:person {name: 'Denis Villeneuve'})-[:directed {credited: true}]-—>(:film {title:
"Arrival'});
MATCH (p)-I[e:worked_on]—>(f) RETURN label(e) AS type, e.credited AS credited;

type | credited
"directed" | true
(1 row)

S Mok lolE BET|

CREATE ELABEL IF NOT EXISTS acted_in;

NOTICE: Tlabel "acted_in" already exists, skipping
CREATE ELABEL

re
12

AE QS| Hoj| ZHd 2012 KRSt |

QlHIA N 717t & R AEHZ THEOX| 1, E|O|E XFM|= unlogged LTk

CREATE UNLOGGED ELABEL staged DISABLE INDEX WITH (fillfactor = 70) TABLESPACE pg_default;
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\d castlists.staged

Unlogged table "castlists.staged"

Column |  Type | Collation | Nullable | Def

ault

id | graphid | | not null |
graphid(graph_labid('castlists.staged'::cstring), nextval('castlists.staged_id_seq'::regclass)
)

start | graphid | | not null |

end | graphid | | not null |

properties | jsonb | | not null | jsonb_build_object()
Indexes:

"staged_end_idx" btree ("end", start) INVALID

"staged_id_idx" brin (id) INVALID

"staged_start_idx" btree (start, "end") INVALID
Inherits: castlists.ag_edge

mjo
12

Mstil, OCHS REINDEX ELABEL staged £ A@lsH QIEA N JHE TIEMAL,

1

CREATE ELABEL scored (rating numeric GENERATED, source text GENERATED (site));

\d castlists.scored

Table "castlists.scored"
Column | Type | Collation | Nullable | Def
ault

4
T

id | graphid | | not null |
graphid(graph_labid('castlists.scored'::cstring), nextval('castlists.scored_id_seq'::regclass)

)

start | graphid | | not null |

end | graphid | | not null |

properties | jsonb | | not null | jsonb_build_object()

rating | numeric | | | generated always as (ag_property_text(propertie
s, 'rating'::text, 'n'::'"char")::numeric) stored

source | text | | | generated always as (ag_property_text(propertie
s, 'site'::text, 's'::"char")) stored
Indexes:

"scored_end_idx" btree ("end", start)

"scored_id_idx" brin (id)

"scored_start_idx" btree (start, "end")
Inherits: castlists.ag_edge

TEA

(S i)

o

MH 2 ZHO| 2F AR

MATCH (p:person), (f:film) CREATE (p)-[:scored {rating: 8.5, site: 'critics'}]->(f);
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UPDATE 1

SQL

rlo

mEA

o

#2 0|02 YALIck

SELECT rating, source FROM castlists.scored;

rating | source

|
5 | critics
(1 row)

Cypher= Jg &M 7|2 g|002 = I 242 e.source 7t OIL|2} e.site RILICE

MATCH ()-[e:scored]->() RETURN e.rating AS rating, e.site AS site;

rating | site

8.5 | critics

(1 row)

2t 20|22 ZHd 20| =2 H&E & AFLICH

CREATE ELABEL wrong INHERITS (person);

ERROR: parent graph label "person" is not edge label.

Opx|efe = of|h7t 2 J2HZE X|gLIch:

DROP GRAPH castlists CASCADE;

!

2|02 0|22 o et & GELICE CREATE ELABEL castlists.directed = 712 2F0|1, J2iT= S graph_path OflA
SLICH MHE= Z40| ¢Ie™ O] &2 graph_path is NULL 2 HELICL

\dGe = 7t 0|2 LIZst YX|ot= Zd0tot MESH ELICE \dGl 2 F ZF2| 2l|0|ES XtMIst ME lo| Li&EL|Ct.
S5t
ISO/IEC 39075 (GQL)

GQLOil= 2l|o]& DDLO| gi&LCt ZHd2 T Efe) ote
<create graph type statement> (§12.6)0f sHZefLICt. 7+M Etl2 T 70| 28 HH Efut £M 2 XIYstn, IAHS
E=xsh= J2 T E HARLICE AgensGraphe ZH 2l|0|E& S Motsta, 7HM 20|82 APV | EXE £4 T H|efshR| gb&LICt.
J2fI EfRl2 GQL MEHM Hoj| AlZC 2 7|SE USLIC

r?'_
rz
m
e}
|0
HU
N
>
m
=2
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PostgreSQL

CREATE ELABEL 2 CREATE TABLE Of CHS®LICt. UNLOGGED , IF NOT EXISTS , INHERITS , WITH , TABLESPACE =
H7|Met 22 20|11, 27 £ SEf= GENERATED ALWAYS AS ... STORED AiAl ZZ{o| ElL|Ct CH2 M2 IH™El U ZEH 2
SH 2HS0X|= QIEA M7, ag_label S5, AS2E = 22, J2|1 &=M7t 529 S BIXILICE start @ end =
ezl 7|2 MAEX| 2R, H|0|E £E0|M= 740 0]0] XTI MAMES Jt2|7|= A8 2= 40| §iELICE O Y2

Ls——

DROP VLABEL O| M2Z|gfL|Ct.

o

Gl

0-°.!

CREATE VLABEL

ALTER VLABEL - ALTER ELABEL
DROP VLABEL - DROP ELABEL
REINDEX VLABEL - REINDEX ELABEL

2ol 44

ALTER VLABEL=Z} ALTER ELABEL

20|=2| 0|52 HI 1, MF YAlS oL, RRE S0[ALt w1, QIHAZE N SAE Bt ZB S FIISHALE MARLICH

(] ] (]

e

ALTER VLABEL [ IF EXISTS | label_name action [, ... |
ALTER VLABEL [ IF EXISTS | label_name RENAME TO new_label_name

ALTER ELABEL [ IF EXISTS | label_name action [, ... |
ALTER ELABEL [ IF EXISTS | label_name RENAME TO new_label_name

where action is one of:

ADD [ COLUMN | promoted_property

DROP [ COLUMN ] column_name [ CASCADE | RESTRICT |
DISABLE INDEX

SET STORAGE { PLAIN | EXTERNAL | EXTENDED | MAIN }
SET TABLESPACE tablespace_name

SET { LOGGED | UNLOGGED }

CLUSTER ON index_name

SET WITHOUT CLUSTER

INHERIT parent_label

NO INHERIT parent_label

REPLICA IDENTITY { DEFAULT | USING INDEX index_name | FULL | NOTHING }
OWNER TO role_specification

IS JISY THMSE AR - [ 1 MK ... 9= ks P2 EI| oS ATSHIAIR,
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a9

ALTER VLABEL 2 MH 20|20, ALTER ELABEL 2 ZtM 2i|0|=0]| Z2TtL|Ct, 7| =S iH & 252 2
BE SX0| &£ ZF DF0A WolSoEILICEL CHE 242 1 SE0| 2 8Y LHACR

= o=

2[0|S0| TS0 E uf BH M7|= QAT CHELICH ™A 2llo]=20l= id of Chet 7|2 7|71 47|
olHlAQL id Of ZZI BRIN f

(start, "end") 2 ("end", start) Ol Z2l btree
== Z0|E O 80|29 REQHAE RG2 OE0Z It

20|20l A= MRILICE. CLUSTER ON T 1E 4= Q= 0|20| CHELCY,

o= &
—_—L—- OO

Ha{o M
=20 oo

DROP COLUMN O] HEdt= &
CisiELICE

o ==
ze2 ‘c'>"rr0|—T'—

rir

INHERIT 2} NO INHERIT = 1 2|0|E1t

0|20 A id ?t properties 0|1,

FELICE Slof LiEgt

Zt 2ol BRIt FAE A0 A=7HALIC,

, e EolEo=

a1 7t
OIHIA L MZILICE, DISABLE INDEX

Zo|E0ME Ra = 2hS 20| SHLo|1 Zhd

ZtM glojE0fl= start 2 end 7t

20|22 graph_path 7t X[t J2fZof| M AH&LICE O 0|52 st 4= el&Lct
RENAME TO £ 1 X2 StLto| HEHRILICE CHE ofH SAttE 37H £ & g1, o8] 522 LIEs 220 E0{Z &
A&LICE
ot 2Ao| 02| &2 2 EE FESHH M2 £ A2 MEEL|CH
78k lo]E292] ag_vertex 2t ag_edge = Ofoi| AT 4= QI&LICt

ALTER VLABEL 2 7tM 20|22 &3St ALTER ELABEL

CHA&l ALTER TABLE Z 20|52 ES HHL= A2 enable_graph_ddl & AH FX|
20|29 ZHS MHSH=0O|, ALTER TABLE 2 1S ZASIK| t&LICt, O 222
Of7HH 4
IF EXISTS Jgjjo|E0] gig i 2LF7F ofL| 2}
label_name

RENAME TO new_label_name
o=

xg e

Y 2ol=22 AHRYLICE

otom HEEIL|Ct Jefjz FIEtZ2 a0t

T2} oA MEE=7t0lM CHELICE

2ES "L

tHZe 20|20|H, graph_path 7t X|& et J2H I otof M RE&LICEH

20|20l Aj O|FE FLICE HHEu ZtME X7 idE RAISIEE, 0|E2 HHY| TO||
aol| CHSH M= 1label() O| Mf O|ES EUFLIC} 1 HO|Z2| AZAR}
O|E2 RXISIEZ, CLUSTER ON 2 M| Fof| OAS

ADD[COLUMN] S Efel ZAS 71611 0|0] U= N 2242 MSLIC

promoted_property promoted_property = CREATE VLABEL I} Z'2 M| HE{S gtn X|gt:
Z&LICE D 20[20)M 0[] SZE 442 HEED, 3 2RM 22 7|5 F H
&2ets AT AHLELCL

DROP[COLUMN]] Y2 X1, SAE 240|243 1 THg 2= QELICE Blojgel 72X TS

column_name [ CASCADE | HEELICH X2 Z0| 22 A AT S ARRFELICE

RESTRICT ]
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|>

DISABLE INDEX JYo|2Q REQIUAS RZR H B
MI|= AL SEBL SZdlHE Rr AHAS PAIRLICE ENABLE INDEX = 2&LICH

E|E0t7t= Z2 REINDEX VLABEL L|CH.

SET STORAGE { PLAIN | BHlol22| properties S| XE WAlg HBLICE 0] YAlo| 2 &4 Mg olateloz
EXTERNAL | EXTENDED SX| 2 E|0] 22| TOAST 0|20 £X|, 12|11 LEEX|S ZHELICE o]

=
=
| MAIN '} EXTENDED 2 A|ZFSHH, 1712 Qlatelo] OfL|BA QtZste gralelL|Ct o] 232 0]
AJ|0ff CHSE FMEFS B 2 0|0 KEHEl Z4S CHA| M= QESLICEH

SET TABLESPACE 2f|0|=2f E|0|=2 CtE E|0| 22 H[0| A= FZLICt 1 QI
tablespace_name

SET{LOGGED | 202 Elojge 0j2| 47| 22Z 7Lt FLCk 2 20|22 id AIRAE B H4 o]
UNLOGGED } HFR{LICY,

CLUSTER ON LIZS2| CLUSTER 7t £ QIEHAZ OfH QIHAZ 7|Z2)| FLICt X2 7S xHHiLsIX|=
index_name Or&L|CEH

SET WITHOUT CLUSTER 7|22 dALc}.

INHERIT parent_label T 0|22 22 deljmo| 42 £ 20|29 XHACE 20, 20| ChEt IiE0| O

NO INHERIT parent_label a3

REPLICA IDENTITY D
{ DEFAULT | USING D=L
INDEX index_name |

FULL | NOTHING }

OWNERTO T 20|22 CHE E0|A "ZLICt. £ 0|5, CURRENT_ROLE , CURRENT_USER ,
role_specification SESSION_USER 3 dfLIZ #Lict.

Ofl x|

Oilxl= oflX| Ci|O|E{ M S MX| @t10 XHA| 2Rl catalogue E BHEL, E0IM IS X|SLICE

1

CREATE GRAPH catalogue;

SET graph_path = catalogue;

CREATE VLABEL film;

CREATE (:film {title: 'Arrival', year: 2016}), (:film {title: 'Dune', year: 2021});
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glo|= oI HHY|

ALTER VLABEL film RENAME TO movie;

\dG1l catalogue.movs

List of labels
Graph | Name | Type | Owner

4+ 4 4
1 t t

catalogue | movie | vertex | agens
(1 row)

Y o RS LCE

MATCH (m:movie) RETURN count(m) AS movies;

movies

AlfA9 7|2 7|= oFH3| A OIS KL ASLICE:

\d catalogue.movie

Table "catalogue.movie"

Column | Type | Collation | Nullable | Defau
1t
id | graphid | | not null | graphid(graph_labid('catalogue.movie'::cstring)
, nextval('catalogue.film_id_seq'::regclass))
properties | jsonb | | not null | jsonb_build_object()
Indexes:

"film_pkey" PRIMARY KEY, btree (id)
Inherits: catalogue.ag_vertex

JeiA ALTER VLABEL movie CLUSTER ON movie_pkey &
index "movie_pkey" for table "movie" does not exist Z AIHStL MOF T O|E2 film_pkey LICL

=1

Ci2s SAHE 2l3f 2olgel oleiA 17|

S 11

ALTER VLABEL movie DISABLE INDEX;

\d catalogue.movie

Table "catalogue.movie"
Column | Type | Collation | Nullable | Defau
1t
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+
+
+

id | graphid | | not null | graphid(graph_labid('catalogue.movie'::cstring)

, nextval('catalogue.film_id_seq'::regclass))
properties | jsonb | | not null | jsonb_build_object()
Indexes:
"film_pkey" PRIMARY KEY, btree (id) INVALID
Inherits: catalogue.ag_vertex

gjo

OIE|AZ ChA| BHEL|CH

== —

0%t
fjo

RSt D, ICk

REINDEX VLABEL movie;

REINDEX

@o| ojof A= oSN £ SH3HY|

=

ALTER VLABEL movie ADD COLUMN year int GENERATED;

\d catalogue.movie

Table "catalogue.movie"

Column |  Type | Collation | Nullable | Defa
ult
id | graphid | | not null | graphid(graph_labid('catalogue.movie'::cstring)
, nextval('catalogue.film_id_seq'::regclass))
properties | jsonb | | not null | jsonb_build_object()
year | integer | | | generated always as (ag_property_text(propertie
s, 'year'::text, 'n'::"char")::integer) stored
Indexes:
"film_pkey" PRIMARY KEY, btree (id)
Inherits: catalogue.ag_vertex
0|0] Y= Ao KHYYX|EE, O EH0| S0t w7t A2 0|0 2t SfL|Ch:
SELECT year FROM catalogue.movie ORDER BY year;
year
2016
2021
(2 rows)
glojS0| FAS SHY=R x==517]
ag_label_property 7t &4 7|E 24 cidlel Hot= Ao tHEAIZLICH
ALTER VLABEL movie ADD COLUMN released text GENERATED (releaseDate);
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SELECT p.propname, p.attnum FROM pg_catalog.ag_label_property p
JOIN pg_catalog.ag_label 1 ON l.o0id = p.laboid
JOIN pg_catalog.ag_graph g ON g.oid = l.graphid
WHERE g.graphname = 'catalogue' AND 1l.labname = 'movie' ORDER BY p.attnum;

propname | attnum
year | 3
releasedate | 4
(2 rows)

attnum 2 Z1E|0|S0IM ZH| IX[LICE ZE O|ENX| JSLtH JXC=Z pg_attribute 2 ZQISHUAIL. 7|E BAlSH=
HEHE RCHH O S0| CHELIC

S8 HE X197

ALTER VLABEL movie DROP COLUMN released;

ol

ol
]

Al ZEat gl ARHE LT

SELECT p.propname, p.attnum FROM pg_catalog.ag_label_property p
JOIN pg_catalog.ag_label 1 ON l.o0id = p.laboid
JOIN pg_catalog.ag_graph g ON g.oid = l.graphid
WHERE g.graphname = 'catalogue' AND 1.labname = 'movie' ORDER BY p.attnum;

propname | attnum

+
t

year | 3
(1 row)

releasedate & 9{9™ properties E ZOIZLICL. properties OlA X|¥Z 242 Si&LICE

Jp

A wo| xf& WAl 7|

ALTER VLABEL movie SET STORAGE external;

Ol ZHS oAME, D 2A2 properties O ™EL|C

SELECT attname, attstorage FROM pg_attribute
WHERE attrelid = 'catalogue.movie'::regclass AND attnum > @ AND NOT attisdropped;

attname | attstorage
id | p
properties | e
year | p
(3 rows)
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B2 20|31 M|

CREATE VLABEL work;

ALTER VLABEL movie INHERIT work;

\dGv catalogue.movie

List of labels
Graph | Name | Type | Owner

catalogue | movie | vertex | agens
(1 row)

Vertex label "catalogue.movie"

Inherits: catalogue.ag_vertex,
catalogue.work

O[H| movie Ofl= F&27t SRULICEL HSRE A 78 0|E2 work LT 0] LI 7|8t 2|0|E2 ACH2LICH

ALTER VLABEL movie NO INHERIT work;

ALTER VLABEL

ALTER VLABEL movie DROP COLUMN properties;

ERROR: cannot drop column "properties" of graph label "movie"
HINT: It is a structural column of the graph label.

EIt5t= ZHL2 properties O|A MAME|= Zd0|0{of BL|CH:

ALTER VLABEL movie ADD COLUMN rank int;

ERROR: a non-generated promoted column is not supported yet
HINT: Use GENERATED to mirror the property from the jsonb bag.

ol sHE £

4n
rE
of

e St QLI

ALTER VLABEL movie ADD COLUMN yr2 int GENERATED (year);

ERROR: property "year" is already promoted on graph label "movie"

HINT: Drop the existing promoted column first, or promote the property to a different column

name.

J|EHH0|2S BEORE (HAORE £0H &

£Q

=g
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ALTER VLABEL movie INHERIT ag_vertex;

ERROR: cannot ALTER inheritance with base label

ALTER VLABEL ag_vertex SET STORAGE main;

ERROR: ALTER base vertex label is prohibited

2t
-

2 ot SR Zlo|=0i2t 2 elLICt:

— =

Ho

CREATE ELABEL directed;
ALTER VLABEL directed RENAME TO helmed;

ERROR: RENAME VLABEL cannot RENAME edge label

J2|11 RENAME TO = CIE S2int &7 & & ei&Lch

ALTER VLABEL movie RENAME TO film, SET STORAGE main;

ERROR: syntax error at or near ","
LINE 1: ALTER VLABEL movie RENAME TO film, SET STORAGE main;

~

enable_graph_ddl O| A l= SCH0l= SQLE 20|=2| H|0|& 22 HHt= 20| AR ELICE

ALTER TABLE catalogue.movie ADD COLUMN rank int;

ERROR: cannot add a column to graph label "movie" with ALTER TABLE
HINT: Use ALTER VLABEL or ALTER ELABEL instead, which keeps the graph catalog in step.

OfX|2te 2 o7} 2HE J2iZE X|ZLICh

DROP GRAPH catalogue CASCADE;

ozt
Rl

SET STORAGE &= CH410| OtL[2} | 7He] 7|/IEE ¢ ﬁLIEt DEFAULT = 0010|211 07 |M= T2 LFYLICE 2l|0|E0] M3 #e=
HIAMOZ E0t712{™H SET STORAGE extended 2 MAMA|Q. & 4= Q= TH{E invalid storage type "..." QF

HAg LT

IF EXISTS 22 &= HEfof|A CHELICE. RENAME TO £ label "nosuch" does not exist, skipping 2, S 222
graph label "nosuch" does not exist, skipping 2 WHL|C} OCHS = Ct 32 E106t0 OFRZ4E kK| QE&LICE
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S

—

ISO/IEC 39075 (GQL)

GQLOl= 2llo|22 HESH= 2&0| giELICt HAE 2l|0|S0] gi7| HE/LICH 24 EFl2 O EfRJof &35ta1, J2)T Ef2
EMZ IS X| 1 X[/ EILICH <create graph type statement> , §12.6). 0|2 O|E HIFE7|, &4 &4, QIHA 117|0)|
CHSst= 20| GQLOl= Si&LICH T2 B2 GQL MY Hof| A|ZIoR 7|Z:) USLICEH

PostgreSQL

07| = EZE SE2 ALTER TABLE 2| S&H0|1, Zt2F H7|AQ Z+2 E20|H & 7K ZHHELICE. SET STORAGE = ZE2
X|™oHX| LELICH M2 2hAlS D E orst A2 propert OH—F'“OIE'E 1 ZZof| H2E/L|Ct. DISABLE INDEX Ofl=
ALTER TABLE CHSZO| Otoi ei&LICE O 2l|o|=2 &'Ei'ié 2 FAS=D|, SQLAM =

CREATE INDEX CONCURRENTLY £ STHA|7|= 2 2= J-A DJ% ghHo| i&LCh

gith gero ==, 20|=2] B|0|S0f| Chet ALTER TABLE O E%‘% HH= SZ0fl Cisl M= enable_graph_ddl 2 H FX|
=

rII' —
2
[
r
\1 OH'I

o1OBt HHEILICE, S IISIILE XIS EfRIS BT XQILICE. 12| oIF7F 1 S Hof FLICE. o] HolX|2)
SES 1 4HE 27 B2 oK YELC, THE Y18 AAZ BAIeP| HELILIC

CREATE VLABEL

CREATE ELABEL

DROP VLABEL - DROP ELABEL
REINDEX VLABEL - REINDEX ELABEL

A48 HYO2 sl

=20
N
o=

20|

DROP VLABEL2 DROP ELABEL

A 2{|0|20|Lt ZH 2|0|E2 X|RM, CASCADE £ MH 11 Qko| K| X|ZL|Ct.

He

DROP VLABEL [ IF EXISTS ] label_name [, ... ] [ CASCADE | RESTRICT |
DROP ELABEL | IF EXISTS ] label_name [, ... ] [ CASCADE | RESTRICT |

FAZIHE VIS AP MR- [] MEIs - ... BFEIts. AR BHI| 7S HOsHHAR.
Ad
DROP VLABEL 2 F7A 20|22, DROP ELABEL 2 7tM 2l|0|22 XIRH, ZtZ CIE SR = HERLICE 0|22 X|2H T F[9|

El0|20] XIIX|, 2 id AlEA-QIE A K| 2f L ShH| K| FLIC.

7|22f91 RESTRICT 7t 2| A= Z{0| & 7HK| Ql&Lick

3. HFO|Lt ZHM S OFF a1
PostgreSQLO| E|0|£0i| &3}

KpAL XHA 20| 20| U= 2[0IE22 HRE|D, HAIXIZL O XA S 0|E2= #ELICHL

=2 cannot drop <label> because it is not empty. = HEELIC}
& AATELCH JASH, AFRHS0] o7 (o] ZRIL(C

CASCADE = 11 F HAIE 25 U1, FAS B2 AUE 2|0|=S XSLICH X|9IX|= Hel= Ch3at 28U T

1

HE 0|22 XIHE I FH| 20 A ZH0] XX[H, 1 ZHd9| 2f|o] 20| £S10|E J-ELICH ZHd 20| 2 Xtel=
EHELIC
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UM 0|22 X|H 1 2flo|Sof Zhdat XIIFLC. a0 ol AH FH2 HELICH

g[0|E2 graph_path 7t X|&%t J2fZ0f|A RELICE O 0|52 o™ e 4 glELICE

7|8t 2|0]22l ag_vertex 2} ag_edge = X2 5 AUSLICH

202 F|o| Hlo|2at 2 X|2 4= SLICE 17401 DROP TABLE 2 MM JEE|D 2F HA|X|7t O] 2F2 Jt2|ZL|Ct.
20|22 X|RX| 1 J2fT S H|R2{™ MATCH (n) DETACH DELETE n 2 MAA|Q.
bISES
IF EXISTS ESHX| et 2f|o| 20 thsi @37t ofL|at Y=g HLICt 22 2Xto| 2 0|22
a2 X|9JELc,
label_name X2 2o|22| o|SL|ct. HEZ PR of2] HE E 4 ABLICH
CASCADE 7 20|12 Tt XHAl 2jo|2 1t M XISLIC B ajo2olatH 1 U=
P E X|gLct,
RESTRICT T 2j|o|20| WS Bt QUL K}l 2j|o]20] QoM HESHL|CE 0]Z40] 7|2ZkAL|Ch
oi[R|

Olldl= Ol d| CllO|E{AIE MX| b0 XfA| J2HZQl tidygraph & TF

—

fun
=
me
=2
x
|
Y
1o
Ral
Mo
r
_ITl_

CREATE GRAPH tidygraph;
SET graph_path = tidygraph;
CREATE VLABEL film;

CREATE VLABEL person;
CREATE ELABEL directed;

CREATE (:person {name: 'Denis Villeneuve'})-[:directed]->(:film {title:

CREATE VLABEL draft;

#l 20|12 x|7|

DROP VLABEL draft;

DROP VLABEL

O Sof| 2o g

rir

20| GIELICt 1 gfof| Jeks &2 0| §| E LT

= ==

HHo| okl e Hlo|g K|

film Ofl= MAo0| QOB R 7|2 SR HEstL|Ch

DROP VLABEL film;

ERROR: cannot drop film because it is not empty.
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CASCADE = 1 0|1 O FH, 22|10 AAS 71217 directed ZHITEX| ZH4ZLCE:

1

DROP VLABEL film CASCADE;

DROP VLABEL

MATCH ()-[e:directed]—>() RETURN count(e) AS directed_edges;

directed_edges

(/]
(1 row)

L2 ARRFRXIZE O 20|22 EoF AELICE directed = H|O| = M2 TS| JAELICH

\dGl tidygraph.dirx

List of labels
Graph | Name | Type | Owner

tidygraph | directed | edge | agens
(1 row)

fR 20| X7

CREATE VLABEL work;
CREATE VLABEL documentary INHERITS (work);
DROP VLABEL work;

ERROR: cannot drop vlabel work because other objects depend on it
DETAIL: vlabel documentary depends on vlabel work
HINT: Use DROP ... CASCADE to drop the dependent objects too.

CASCADE = i 7kM7t= XHAIS O|EL 2 &3 ELICH

DROP VLABEL work CASCADE;

NOTICE: drop cascades to vlabel documentary
DROP VLABEL

of2 2ilo]2 X127, 00| gl RS AL

CREATE VLABEL a;
CREATE VLABEL b;
DROP VLABEL IF EXISTS a, b, c;
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NOTICE: vlabel "c" does not exist, skipping
DROP VLABEL

ne

—_

OF £ Fst 74 ARzl

|.

N

=2 o R/l 2ol=tt X ZL Tk

DROP ELABEL person;

ERROR: DROP ELABEL cannot DROP vertex label
gt 20|22 X2 5 SiELICh

DROP VLABEL ag_vertex;

ERROR: DROP base vertex label is prohibited
12|11 2|0 of2Hof| M Ef|o| ST tiL X|E == AELICH

—

DROP TABLE tidygraph.person;

ERROR: cannot drop table tidygraph.person because vlabel person requires it
HINT: You can drop vlabel person instead.

OrxX|ete = of|H7t 2t J2HZE X[gLIch:

DROP GRAPH tidygraph CASCADE;

[=]
28 HEHO| XTI 22 I 240 &) XIIXIH, 7| M= DETACH DELETE OIMEZ J™EE&LICE start @ end & 2[2H 7|7t
H ZEYULICE O] €3 dh= A2 H|o[20f| Z2! FH= SEO| OfL|2t a2 T M| ZZLICE

cypher_allow_unsafe_ddl 2 ZF AAtRt 7|8 20|28 HAE 1EE, O3S HH DROP ELABEL O] @& 20|22 X1
=l 12

ag_vertex T X|Z 4= Q7| ELICL Ol 2Y2 71277} 00| H#RE J2TE $2[517] 2f8l A= AT T 5o FR0il=
H EHAIL.
Zetd
ISO/IEC 39075 (GQL)

GQLOll= Bl|0|EE X|R= 70| i&LICH 24 EFE T2 Eflof| £33k, J2iT Bt
<drop graph type statement> (§12.7)E SMZ X|¥X|H, A X|¥ = H|0|E = X[RIX|X| &&LICH O EF)I2 GQL
Hehd HO| HlZoR 7|28 UBLICh
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PostgreSQL

DROP VLABEL Z} DROP ELABEL 2 DROP TABLE Ol CHSdt1, IF EXISTS 2t O|E S5, CASCADE / RESTRICT T H7|A2t

Z0| SZffL|Ct. DROP TABLE Of CHEE0| Sl F7t7} StLt UELICE DROP TABLE 2 EI|O|201| &0| & 7= A2H5HK| 94Xt O]
ZS2 CASCADE £ MX| oo™ HIO| /UX| 42 2f|0|E2 HERLICE O2|1 HA 2|0|S0|M= CASCADE 7 CHE 20|22
ZHAMER] X[ZLICE o47| M CASCADE = “J2|11 JZ0f| 2|FESH= HEf= 1 ZHA|"3to| ofL|2} "T2| 10 JZ0]| 2| &ESH= J2iT
CIOIEH"2 HMA|2.

I'-|IZI

CREATE VLABEL
CREATE ELABEL
ALTER VLABEL - ALTER ELABEL

DROP GRAPH

2ol 44

CREATE PROPERTY INDEX

20|=2| £4 St o] &oj AAHMAE BHELICEH

e

CREATE [ UNIQUE | PROPERTY INDEX [ CONCURRENTLY | [ [ IF NOT EXISTS | index_name ]

ON [ ONLY | label_name [ USING method ]|

({ property | ( expression ) } [ COLLATE collation ] [ opclass ] [ ASC | DESC ] [ NULLS { FIRST | LAST } ]
1)

[ NULLS [ NOT | DISTINCT |

[ WITH ( storage_parameter [= value] [, ... ]) ]

[ TABLESPACE tablespace_name |

[ WHERE condition ]
A IS 712 N MR- [ ] METKs. ... vHE ks 72 E7| oS HISHAL.
=
o 2 Fofl HE:'EEI QIElA Z2Tt Q= A2 OFHLICH &4 QIEA L= B[0|E2] jsonb ZEQl properties OA I &ME =
HEHA 0| 22 WD PostgreSQL QIHIARIL

ICt. CREATE PROPERTY INDEX ON movie (title) £ 7|7t
[Tt \d 7} J%A| E05IH, Ecfu{7t O QHAE Me{H ZHE T HEZ &

ﬂJIﬂJ
II_I'I:I E
—

(properties.'title') ¢l btree
QU0{0f gLt

O 2&2 Mgt2 Z5F O B A0|M HIRELICH

— HA L—
L Oo|A

hash @ gin Oll= USLICE gist - spgist - brin Ol= 810, &5 SHLHE 276t data type jsonb has no
default operator class for access method "gist" Z AINEIL|CE

QI MEl= 22| EFYO0| jsonb O|EZ, FHZ HA0| jsonb & 7|2 HMAL a2} QA0{0F LT 7|22 btree , J2[1
a

S0|ME HET 4 QELICL. jsonb Ofl= 22|0|M0| YIQE 2 properties 2470 COLLATE & MM collations
are not supported by type jsonb 2 AMIiEHL|CE,

72 A3 xet ARo| 2 £ &LICE INCLUDE = expressions are not supported in included columns Z

HEE| D, &M Ql7|= AA|LE EHAI0|2 2 INCLUDE 7 1740f| M2&|X| &L Ct.

(k=]
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SAHE S40f| ZEl QlEA L= CHELICE Oul= 240| ERA0] ofL|2t ZAE0|7| thZ2RILICE. \d =
btree ((properties.'year')) 7t OIL|2} btree (year) Z EITIL|CL HZ ErA] HMX S2fA, 220
EfQHTE H[$tE|2 2, int 943*01| brin (year) &, text Z&O0| btree (name COLLATE "C") T = C} &

AH| SHHOF St=X AR SHIY|7t LIELICE

12 0 ZE e

LIC}. OK2=0f]

N
(]
=l

rl_r \
Jb
HJIO

THAI0] Al 7HX| I QUELICE:

20|£2 graph_path 7t X|Fgt J2HZOM HELICt 0 0|52 SHIE 4= QIELITE
S22 20|20 22l QIEA = T 20|S Arilo| AP HEL|TE ONLY £ ME

0|S &&S FUSHIAIL.

IF NOT EXISTS = ZIAIEl O|E0| WRSIDZ, 0|2 gl= QIEAQL S| £ 4= i&LCH

Of7HiE 4
UNIQUE eletAlE|= 3to] 0]0] U BT FEE|E W o, QUAS oS o 0[0] =
T ZARILICE TRA 78S Cypher AH419] 0O BHSH= YHS CREATE
CONSTRAINT £ HISHYAIL
CONCURRENTLY 2 a1|0|Eon Chet 47|12 &TIX| o431 QIAS BHELICE CH7HE O 71 444 AjZkat

IF NOT EXISTS index_name

21 0/5¢ Yao|o] 0[0] IS T 27} OfLzt LS WLICE OLRAET BHSO{XIX]
241, 0[0] QUi QIATE @78t 1 QI|AIK| SHolst 2 gLt
index_name ol 20| O|SRILITE. A2olet 2023t QA 240 0lZ0| RESLIC

—

| - o
movie @} year = movie_year_idx 7} ElLIC}

ONLY HIOLS O X|X| 2 TSt 20| S0f| = 147} QI LICH TE|MO 2 RHF(sHe 242 at=
Z4Q1n, 2i|o|22 THE|MEl Ef|0|=20] OfL|2t At 2mQL|Ct,
label_name SHS QI AISH 3|0|20|H, graph_path 7h X|I&St J2{I otoj| A At&L|CH

USING method QIEA M YrMOILICE properties OfA Si= 400 Chotid = 7|23t
btree , hash , gin Z0|A DELICt SHE HH| CHsiA= T 2 Ef0)
7|2 ALXE SeATt Us WAI0|H 20| E &

= L|Ch
property 120|229 £40|H, CypherZt M= HAOZ MALICE title O|HLE ZXE o
Oto| 7|2tH name.first MZ HM&LICE,
(expression ) 1 2f|o|g2] M0 gt Zs 2 ZHM Cypher ESHAIQILICE 0| 0

(year / 10) QLICL
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COLLATE collation

opclass

ASC | DESC | NULLS
FIRST | NULLS LAST

NULLS [ NOT ] DISTINCT

WITH
( storage_parameter [=

1)

value] [ ...

TABLESPACE
tablespace_name

WHERE condition

ol |

Ofil= oA o[BS AX] g5

CREATE GRAPH indexdemo;

SET graph_path =
CREATE VLABEL movie;
CREATE VLABEL person;
CREATE (:movie

(:movie
:movie
:movie
:movie
:movie

—_~ e~ e~~~

CREATE

£40]|

olg|x 27|

{title:
{title:
{title:
{title:
{title:
{title:
:person {name:

A YE|= 2ol S0 FYILICt. 1 2o 20| E 7HE 4= Q= EtRle| S E 2™
meh = = ASLICH

QYL = gtof HMAL 2ARJLICE OIS S0 gin EA0E  jsonb_path_ops
LTt HLXF S2HA Of7HHS= HOFSHX|X] S&LICH

QA0 MEEE ME &MULICE 72242 ASC @F NULLS LAST 0|1, DESC
Of2HollME= NULLS FIRST 7t 7|2ZtlL|Ch.

107 QEAOM null 22 MZE CHE 2= MX| R ULICE 7[224Q] NULLS DISTINCT
= AT} nullE o3 7H =e 4 A L

2t

ol_||:-llﬁ 2t

=

Of M o=
AL|ct.

QLICH btreeQ| fillfactor Lt gin2 fastupdate

=]
[

A9 E|O|S

AT|0[A4L|Ct 0] Z0] §

FE QEAS BREL|CH O Z 20| 20FS0|= Aet FEL T
XA 22HZQl indexdemo £ TS, 20 2US XISLIC,

indexdemo;

'Arrival', year: 2016, genre: 'Sci-Fi'}),
'Dune', year: 2021, genre: 'Sci-Fi'}),
'Gattaca', year: 1997, genre: 'Sci-Fi'}),

'Sicario', year:
'Prisoners', year:
'Enemy', year:
'Denis Villeneuve'}),

2015, genre: 'Thriller'}),

2013, genre: 'Thriller'}),

2013, genre: 'Thriller'});

(:person {name: 'Roger Deakins'});

CREATE PROPERTY INDEX movie_title_idx ON movie (title);

CREATE PROPERTY INDEX

O|Zio] EoiAl0f| btreeE

AgensGraph 2.18 Documentation
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=
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\d indexdemo.movie

Table "indexdemo.movie"

Column | Type | Collation | Nullable | Defa
ult
id | graphid | | not null | graphid(graph_labid('indexdemo.movie'::cstring)
, nextval('indexdemo.movie_id_seq'::regclass))
properties | jsonb | | not null | jsonb_build_object()
Indexes:

"movie_pkey" PRIMARY KEY, btree (id)
"movie_title_idx" btree ((properties.'title'))
Inherits: indexdemo.ag_vertex

\dGi = #2 QHAS IS LHA| 2hS B8 "El= LIERILICE

o—l o

\dGi indexdemo.x

List of property indexes

Graph | LabelName | IndexName | Unique | Owner | Index
def
indexdemo | movie | movie_title_idx | f | agens | CREATE PROPERTY INDEX movie_title_
idx ON movie USING btree (title)
(1 row)

SHE title Of Y 23 HIWE O FodA| 0t ShELICE FH 64 s S2MU7E I=-IA AMS MB5E7|0f= Hglo] Menz,
ofzi d¥e= 1 A2l Eol|A gk

SET enable_seqscan = off;
EXPLAIN (COSTS OFF) MATCH (m:movie {title: 'Dune'}) RETURN m.year;

QUERY PLAN

Index Scan using movie_title_idx on movie m
Index Cond: (properties.'title' = '"Dune"'::jsonb)
(2 rows)

RESET enable_seqscan;

HEPNE

o

S22 Hst7|

CREATE PROPERTY INDEX ON movie (year);

\dGi indexdemo.movie_year_idx
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List of property indexes

Graph | LabelName | IndexName | Unique | Owner | Indexde
.f
indexdemo | movie | movie_year_idx | f | agens | CREATE PROPERTY INDEX movie_year_id
x ON movie USING btree (year)
(1 row)

it

2 wa n2y|

&4 217|ofl CHol btree®| CHRH2 gin Tt hash LICE

CREATE PROPERTY INDEX movie_genre_gin ON movie USING gin (genre);
CREATE PROPERTY INDEX movie_genre_hash ON movie USING hash (genre);

CREATE PROPERTY INDEX
CREATE PROPERTY INDEX

LIHX| Ml HZ Y42 AgensGraphet 2215t O|F 2 o ELICE  jsonb & 7|2 ALK} S2HATL Q7| HEZRILICE

CREATE PROPERTY INDEX movie_genre_gist ON movie USING gist (genre);

ERROR: data type jsonb has no default operator class for access method "gist"

HINT: You must specify an operator class for the index or define a default operator class for
the data type.

spgist @F brin T Z2HAlOZ MuyghLCt,

5= % rHeep|

CREATE UNIQUE PROPERTY INDEX movie_title_uniq ON movie (title);
CREATE (:movie {title: 'Dune', year: 1984});

ERROR: duplicate key value violates unique constraint "movie_title_uniqg"
DETAIL: Key ((properties.'title'))=("Dune") already exists.

O HAIXK[S] Key = QIEHIA FHHAO|H, D02 1R

I

M ol A
O - "1—

uin

ZEof| 22! 1R Mot FESL(CE

gloj22| 20| A AT

CREATE PROPERTY INDEX movie_recent_idx ON movie (title) WHERE (year > 2010);

CREATE PROPERTY INDEX

244 0f2{ et EHA0] 2l 2|

CREATE PROPERTY INDEX movie_genre_year_idx ON movie (genre, year DESC NULLS LAST);
CREATE PROPERTY INDEX movie_decade_idx ON movie ((year / 10));
CREATE PROPERTY INDEX movie_title_ops ON movie USING gin (title jsonb_path_ops);
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T SHLESHLEZE HodA] QIHAO|H, \d 7t 20| BHSORIEX| Yes| 20 FLCh A& QIEATE XL A= Cypher HAXIX]
2ol FLICk

\d indexdemo.movie

Table "indexdemo.movie"

Column | Type | Collation | Nullable |
Default
id | graphid | | not null |
graphid(graph_labid('indexdemo.movie'::cstring), nextval('indexdemo.movie_id_seq'::regclass))
properties | jsonb | | not null | jsonb_build_object()
Indexes:

"movie_pkey" PRIMARY KEY, btree (id)
"movie_decade_idx" btree (((properties.'year') “/  cypher_to_jsonb(10)))
"movie_genre_gin" gin ((properties.'genre'))
"movie_genre_hash" hash ((properties.'genre'))
"movie_genre_year_idx" btree ((properties.'genre'), (properties.'year') DESC NULLS LAST)
"movie_recent_idx" btree ((properties.'title')) WHERE (properties.'year') >
cypher_to_jsonb(2010)
"movie_title_idx" btree ((properties.'title'))
"movie_title_ops" gin ((properties.'title') jsonb_path_ops)
"movie_title_unig" UNIQUE, btree ((properties.'title'))
"movie_year_idx" btree ((properties.'year'))
Inherits: indexdemo.ag_vertex

CREATE VLABEL title (year int GENERATED, name text GENERATED);

CREATE (:title {name: 'Arrival', year: 2016}), (:title {name: 'Dune', year: 2021}), (:title {n
ame: 'Gattaca', year: 1997});

CREATE PROPERTY INDEX title_year_idx ON title (year);

\d indexdemo.title

Table "indexdemo.title"

Column | Type | Collation | Nullable | Defa

ult

id | graphid | | not null | graphid(graph_labid('indexdemo.title'::cstring)
, nextval('indexdemo.title_id_seq'::regclass))

properties | jsonb | | not null | jsonb_build_object()

year | integer | | | generated always as (ag_property_text(propertie
s, 'year'::text, 'n'::"char")::integer) stored

name | text | | | generated always as (ag_property_text(propertie

s, 'name'::text, 's'::"char")) stored
Indexes:
"title_pkey" PRIMARY KEY, btree (id)
"title_year_idx" btree (year)

Inherits: indexdemo.ag_vertex
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btree ((properties.'year')) 7}OfL|2t btree (year) RILICI &l AZE ZHA| 25|H, jsonb 7} OtL|EZt H4E
H| @S| CF:

SET enable_seqgscan = off;
EXPLAIN (COSTS OFF) MATCH (t:title) WHERE t.year > 2010 RETURN t.name;

QUERY PLAN

Index Scan using title_year_idx on title t
Index Cond: (year > 2010)
(2 rows)

RESET enable_seqscan;
QIH M| = g{0| ZEO0|22, Z|0|Mut ALK} ZefA, 2|0 1 A ENRQI0| X|dh= T2 YA0| 25 & == QA ELIch

CREATE PROPERTY INDEX title_name_coll ON title (name COLLATE "C");
CREATE PROPERTY INDEX title_name_pat ON title (name text_pattern_ops);
CREATE PROPERTY INDEX title_year_brin ON title USING brin (year);

\d indexdemo.title

Table "indexdemo.title"

Column |  Type | Collation | Nullable | Defa
ult
id | graphid | | not null | graphid(graph_labid('indexdemo.title'::cstring)
, nextval('indexdemo.title_id_seq'::regclass))
properties | jsonb | | not null | jsonb_build_object()
year | integer | | | generated always as (ag_property_text(propertie
s, 'year'::text, 'n'::"char")::integer) stored
name | text | [ | generated always as (ag_property_text(propertie

s, 'name'::text, 's'::"char")) stored

Indexes:
"title_pkey" PRIMARY KEY, btree (id)
"title_name_coll" btree (name COLLATE "C")
"title_name_pat" btree (name text_pattern_ops)
"title_year_brin" brin (year)
"title_year_idx" btree (year)

Inherits: indexdemo.ag_vertex

>

OAMBZH= AT properties OlM &= £H0l| CHoliM= RIOFSHX|X| gd&LICE

INCLUDE = $2 ZZO0|E OILIE Ot0f| & 4= SIELICE £42 AL EHAIC 2 Mo|7| hEL|CH

CREATE PROPERTY INDEX title_name_incl ON title (name) INCLUDE (year);

ERROR: expressions are not supported in included columns
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HLXF S2HA Of7HHS= o] EFe

2EIt OFEL(CE:

CREATE PROPERTY INDEX movie_title_op ON movie USING gin (title jsonb_ops (fastupdate

ERROR: syntax error at or near "("

LINE 1: ...ovie_title_op ON movie USING gin (title jsonb_ops (fastupdat...
%xlz-ll %‘EEJQ‘{S‘O' Dt'l‘% E,I‘_Ij_ 9}1% [[HDI_|- E::!LIE" 0:|7|A‘| person.name S_E_Il.%olgil 1 OI_I_QE %O'Ijl'a:‘ _6_"'?_:' ?Jl:j!ﬁ
S0l AmHRf|ct

CREATE PROPERTY INDEX person_first_idx ON person (name.first);

ERROR: map or list is expected but scalar value

J2|3 oj0] 40|11 Q= 0|F2 wA|=li= Zi0] ofL2t 2 ELC:

CREATE PROPERTY INDEX IF NOT EXISTS movie_title_idx ON movie (title);

NOTICE: relation "movie_title_idx" already exists, skipping
CREATE PROPERTY INDEX

OrX|2fe = o7t 2t J2HZE X|gLICh:

DROP GRAPH indexdemo CASCADE;

el
CONCURRENTLY & 2FOFHSO0{X|Z1 CREATE INDEX Of|AQt 22 22 BfL|Ct M7|E FIOX| @41 THELICE ONLY &
HHOLS O K| X|2H WS 2f|0| S0 M= OFR A = HHEX| QEELICH B20f 22 QHA = o= Z0|E
AZHE 20| 0Tt QIHAT} S EQBHL|C,
SHEI 7|7} 07| M OfEH| S ME|=T}
SHE £H0| A= 2o|EdN = ( ) o & el CEEA| siMELICE
HeA QIEAE|= 2

( year ) SAE 2™

HEAHAS 2 ( (lower(title)) ) jsonb properties O i3t lower(properties.'title')

SAE 7|0 Ciot F2le F B 25 EES 48R A2t £ £+ U= QUHAE =212 ™ 7| YelL|Ct SHE
HHAOf QLA S He{H 1 ZZ0f| CHE SQLE MAMA|2 — CREATE INDEX ON g.film (lower(title))
OfH™S| Ligsl FLICH

AgensGraph 2.18 Documentation © 2026 SKAI Worldwide Co., Ltd.
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\dGi £ At7| Indexdef ZEZ Cypher YEiZ HCZSIEE = Ct 7|2 ZAH EIIZLICE O QIHATL & & 20| 2 U=X|
He{H pg_get_indexdef S S{7{L} 2{|0|2 HIO|E0]| \d & MAMAR. HI|M M &4 F|= btree (year) Z, 54 Hel=

] o

btree ((properties.'year')) 2 4glL|C}.

S

—

ISO/IEC 39075 (GQL)
GQLOil= 2IEA DDLO| §i&LICH EFEQ| FtEtZ 0 A 2E2 AJ|0h-J2fI- T2 I EHl(§12)0fl SHYEILICE A7 |ofl= oleA9)|
HZ= HI|7t 182, (REATE PROPERTY INDEX = AgensGraph XtlQ] ZdlL|Ct,

PostgreSQL

CREATE PROPERTY INDEX &= HE4|0f| Ci$t CREATE INDEX Ol CHS3StX, UNIQUE , CONCURRENTLY , USING , COLLATE ,
HAXE SEiA, M- M, NULLS [NOT] DISTINCT , WITH , TABLESPACE , WHERE = Z& 717|A19PE*S EE%II-IEr. CHE HO|
k|| 7|.x| %9_0I-|_|[|. o||:-|IA [HAI-Q 94a-|o||_|. "rs,_g ?:Hi} SQL 31.6_4)%'(” o|.|__|a|. Cypher _ﬁklog X-IOI:IE ]I|-k|7|- properties
217|E il BHS0f ELICE CREATE INDEX 7t b= INCLUDE 2F HAX} SaiA Of7iHS= *E*¢81$Lllir J2[11 pROP
PROPERTY INDEX = &4 QlEAOMEIOIS0[= HHH  DROP INDEX = #|0|29] O QIHIAE &M o|HAS TS| BHOFSQIL|CY,

=

—

g
oo

=
-
DROP PROPERTY INDEX

REINDEX VLABEL - REINDEX ELABEL

CREATE CONSTRAINT

4442 Ho= 57|

J2HIIt O A MEE=7t

DROP PROPERTY INDEX

&4 QEAE X[SLICH

DROP PROPERTY INDEX [ IF EXISTS ] index_name [, ... ] | CASCADE | RESTRICT ]

FAZIRIE 7S AP MR A - [ ] 2Pt

or

U Jbs. 22 7| 7S HMEHAIL.
ay

DROP PROPERTY INDEX = CREATE PROPERTY INDEX 7| BtE QIEIA St O|ANS X2, 1 Hf0l|= OFR T X|RX| QE&LICEH

[A=]

0|2 graph_path 7t XI™st Jeiof| A sHAI | SRS 4= gl&LIC. 9|Uf Qlo|g2
improper property index name Q2 Z{FEL|Ct CHE Jafjmo| olA |°E1 HX graph_path S HFPAAIR,
&4 QI ADEEOSO{EILICE O Eﬂol 9| Ef: AL “<pame>" is not property index E HREL|CL 7|2 7|, 7HM

WIS DROP INDEX = E|020] Ofi QIHAE, £ QIHAS Hgte WORS0|DE, Of SHOR THE QIAE ofL
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OH7HE

IF EXISTS

EAHA| S olei2of CHol 77t OtLlzt 2Rl BLICE 22 2a9 12 0|58
achz XL
index_name Rlg &4 Qe Ao shEsix| k2 0| SULICE HER TS of2] HS F 4 U,
Ze 2fjo20f ofof 8h= % obeLict
CASCADE 1 QlEAo0) oS KIS XISLICt.
RESTRICT 0 QA0 o ESHs 20| AT HERFLICE 0|240] 7|2keILICh QA0
OlEsts 22 E20{M T & Mefo] 22 SfeiLiCct
O

Of|M|= of|H| C|O|E{AllE MX| k1 XtM| J2HZQl unindexed £ gt

CREATE GRAPH unindexed;

SET graph_path = unindexed;
CREATE VLABEL movie;
CREATE VLABEL person;
CREATE (:movie {title:
CREATE
CREATE
CREATE

\dGi unindexed.x

Graph IndexName

def

| LabelName |

'"Arrival', year: 2016}), (:person {name:
PROPERTY INDEX movie_title_idx ON movie (title);
PROPERTY INDEX movie_year_idx ON movie (year);

PROPERTY INDEX person_name_idx ON person (name);

nn
H
mE
=2
x
|
N
o
Ral
0o
r
_IT|_

'Denis Villeneuve'});

List of property indexes

Unique | Owner | Index

unindexed | movie | movie_title_idx
idx ON movie USING btree (title)

unindexed | movie | movie_year_idx
dx ON movie USING btree (year)

unindexed | person | person_name_idx
idx ON person USING btree (name)

(3 rows)

olEA 3fLt X197|

DROP PROPERTY INDEX movie_title_idx;

DROP PROPERTY INDEX

5 A= QFLICL 3

AgensGraph 2.18 Documentation

© 2026 SKAI Worldwide Co., Ltd.

f | agens | CREATE PROPERTY INDEX movie_title_
f | agens | CREATE PROPERTY INDEX movie_year_i
f | agens | CREATE PROPERTY INDEX person_name_

ole| A7} o]n| Al2kE| HEILIC:
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DROP PROPERTY INDEX movie_title_idx;

ERROR: index "movie_title_idx" does not exist
IF EXISTS = JS YBUSE HHEL|CE

DROP PROPERTY INDEX IF EXISTS movie_title_idx;

NOTICE: index "movie_title_idx" does not exist, skipping
DROP PROPERTY INDEX

of2] QIHAE St Hoj| X|27|

L el

71 0|§S0| Z2 2l0|=01 £3H{0f Shi= A2 OFElLT:

DROP PROPERTY INDEX movie_year_idx, person_name_idx;

DROP PROPERTY INDEX

\dGi unindexed.x

No matching property indexes found.

0[S0 222 E =2 + SSLICH

CREATE PROPERTY INDEX movie_title_idx ON movie (title);

DROP PROPERTY INDEX unindexed.movie_title_idx;

ERROR: improper property index name

O] ET0| 2R738HX| g2 QlEA= HRELICE 20|E2] 7|2 7|7t 33 A F StLteiL|Ch:

=

DROP PROPERTY INDEX movie_pkey;

ERROR: "movie_pkey" is not property index

IL|C}, A7|O0LE £91 0|EC R #L|Ck

18

DROP INDEX T &4 QIHIAE HiolE

DROP INDEX unindexed.movie_title_idx;

DROP INDEX
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Opx|ete = of|h7t 2t J2HZE X|gLIch:

DROP GRAPH unindexed CASCADE;

ol

O|E0| graph_path OlM sliA=|2 =2 CHE J2HZ0of Q= A= A= HOl Z0|2t1 L= 20| OfL|2t gl= A= efglL|Ch:

>\I

CREATE GRAPH oneplace;

SET graph_path = oneplace;

CREATE VLABEL movie;

CREATE PROPERTY INDEX movie_title_idx ON movie (title);
CREATE GRAPH otherplace;

SET graph_path = otherplace;

DROP PROPERTY INDEX movie_title_idx;

ERROR: index "movie_title_idx" does not exist

T O{mTF 22 0|F9| AMAE JHE £ A2, oPFIX| 42 0|F0| o= Zof

o
mjo
zi
ﬁ
=2
~
o
D
-

Jtor
ro
Ot
=
>
to

DROP GRAPH oneplace CASCADE;
DROP GRAPH otherplace CASCADE;

OflZiCH ik MM E 2lot 2l0]=2] =
g

|2X| ¢t ma{H Al ALTER VLABEL ... DISABLE INDEX 2t
REINDEX VLABEL 2 MAA|Q. = 2%

HEAZEELICE

S

—

ISO/IEC 39075 (GQL)
GQLOll= QIEA DDLO| Si&LICH BEES| 71220 HE 222 A7(0F- T2 .2 I EFRY(§12)0 SHEE[22, DROP PROPERTY
INDEX = AgensGraph XtA19| ZiQIL|Ct,

PostgreSQL

DROP PROPERTY INDEX = DROP INDEX Of| CH23}11, IF EXISTS 2t O|2 =2, CASCADE / RESTRICT T 717Xt 20|
SEXSHL|C} CF2 o[ M| ZFX|QL|C} 0|22 search path 7} OfLI2} graph_path OflA SHAME|H AZ|OF2 $HEE -~ GISLICEH

CONCURRENTLY & “*OPEOWXI SIELICE J2|10 & 22 5| A USLICEH 212F Aol QIEAS HESIEE &4 QlElAE=
0| 2xtoZat X|2 & QIAL|CY,
HERE

CREATE PROPERTY INDEX
REINDEX VLABEL - REINDEX ELABEL
DROP CONSTRAINT

T2 Z7F A ME==7t

REINDEX VLABELX REINDEX ELABEL

20|22 RE AHAZS CHA| RESLICE IMAS 71 & 2i|0]20] DA E =[FE YT o|HYLCh
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He

REINDEX [ ( option [, ... ] ) ] VLABEL label_name
REINDEX [ ( option [, ... ] ) ] ELABEL label_name

where option is one of:
CONCURRENTLY [ boolean ]

TABLESPACE new_tablespace
VERBOSE [ boolean |

BA 719 - JI2Y TP MR - [ ] 4TS g ks, 12 B7| 792 HIsHIAIL

g

REINDEX VLABEL 2 M7 2f|o|29] ZE QIHAS REINDEX ELABEL 2 ZHM 2f|0|g2| BE QIHAE CHA| BHEL|CE O 2fjo|g
QIEA 2|31 1 TOAST H|O|S2| QEANIX] ZotptL|Ch CHA| HEH 25 HEfSEH QIS AT}

Rpplof QA 77| Hel HE £ QlH 2l
CH| R 22 EAE|E=E, 0| 2&0| DISABLE INDEX Of CH83t= Zd0| ElL|Ct

ENABLE INDEX = @I&LICt EXst LiM BtEE= &M= ALTER VLABEL <label> DISABLE INDEX , JCHS HXj, OCtS

REINDEX VLABEL <label> RL|C}.

20l£2 graph_path 7t X[t J2HZOM HELICt 1O 0|52 shde &= gi&LICh
REINDEX VLABEL rebuildme.movie &= & QFYLIC
2t 232 st ZR9| 2f|o|23t H&LICE ZH 20|20 REINDEX VLABEL S MM

o TT—I 2L CcC-d

REINDEX VLABEL cannot REINDEX edge label = AIHst1 BICHO| AR E 10f Sh= HIA|X| 2 ATHErL|Ct,

SM8e 0|2 7|9 E ol 2 otof| E&LICE. REINDEX TABLE 2 7|Q{IEQH M= HJ|Z BEX|QE 0f7|A REINDEX VLABEL

Hi——

ol &5
CONCURRENTLY movie E?—E— SLICH
Sl 7|21 REINDEX LABEL 2 @I&LICE LABEL XfZ[oflM 2 2FILICH

OH7HEH
option CONCURRENTLY , TABLESPACE , VERBOSE & StLIO|H, 2% Qtof| 2l E2 T2l
HLICt. REINDEX OflMet Z2 EE%.'I-IEr MI|E HIOX| 940 oHS7|, CHA BHE
QIEAE CHE H|O|EAHO|AR %7I7I QAT B miotCt 2 05t | 4L C.
CONCURRENTLY 2t VERBOSE = =2|¢12 BA[MQR BtY|: StEZ (VERBOSE
false) = VERBOSE £ MX| ¢ SZM Z5LCH
label_name OIHIAZ CiA| OHS 2{020|0, graph_path 7t X|Zst J2HI otofl A LI
Of| |
Ol = oflX| CllO|E{AlS MX| @10 XMl T2l rebuildme S TED, B0 3212 XISLICH
261/ 454

AgensGraph 2.18 Documentation © 2026 SKAI Worldwide Co., Ltd.



CREATE GRAPH rebuildme;

SET graph_path = rebuildme;

CREATE VLABEL movie;

CREATE ELABEL directed;

CREATE PROPERTY INDEX movie_title_idx ON movie (title);
CREATE (:movie {title: 'Arrival'});

Cha &4 Sloj 2flole] oliA atsy|

QHAE NH QYA E Xi2|of FX|2 25 HEW7F EB2, M7t OAS FASHK] gdsLICH

ALTER VLABEL movie DISABLE INDEX;

\d rebuildme.movie

Table "rebuildme.movie"

Column |  Type | Collation | Nullable | Defa
ult
id | graphid | | not null | graphid(graph_labid('rebuildme.movie'::cstring)
, nextval('rebuildme.movie_id_seq'::regclass))
properties | jsonb | | not null | jsonb_build_object()
Indexes:

"movie_pkey" PRIMARY KEY, btree (id) INVALID
"movie_title_idx" btree ((properties.'title')) INVALID
Inherits: rebuildme.ag_vertex

F QYA LT INVALID 2 EA[ELICL 20|22 7|2 7|oF &4 QlElA REQIL|CH E& SiLt7t DS 2HELCH

REINDEX VLABEL movie;

REINDEX

\d rebuildme.movie

Table "rebuildme.movie"

Column |  Type | Collation | Nullable | Defa
ult
id | graphid | | not null | graphid(graph_labid('rebuildme.movie'::cstring)
, nextval('rebuildme.movie_id_seq'::regclass))
properties | jsonb | | not null | jsonb_build_object()
Indexes:

"movie_pkey" PRIMARY KEY, btree (id)
"movie_title_idx" btree ((properties.'title'))
Inherits: rebuildme.ag_vertex
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QIEA T} CHA| BHSO0IXI= S S E7|

ALTER ELABEL directed DISABLE INDEX;
REINDEX (VERBOSE) ELABEL directed;

INFO: index "pg_toast_60285_index" was reindexed

DETAIL: CPU: user: 0.00 s, system: 0.00 s, elapsed: 0.00 s
INFO: index "directed_id_idx" was reindexed

DETAIL: CPU: user: 0.00 s, system: 0.00 s, elapsed: 0.00 s
INFO: index "directed_start_idx" was reindexed

DETAIL: CPU: user: 0.00 s, system: 0.00 s, elapsed: 0.00 s
INFO: index "directed_end_idx" was reindexed

DETAIL: CPU: user: 0.00 s, system: 0.00 s, elapsed: 0.00 s
REINDEX

4 2flo|=9f A=A A JH7F 25 CHAl 2ESO{X| 1, X|LEX|AH| 2 £4 BS = TOAST H0|S9| IH AL O-SL|TH TOAST
QldlA O|Z0fl= T E|0|E2] OID7}t E0{7t=2 2 Mintct ZatgiL|ct,

REINDEX (CONCURRENTLY) VLABEL movie;
REINDEX
REINDEX (TABLESPACE pg_default) VLABEL movie;

REINDEX

2ot = QheE AR ALl

2 282 ot SRSl 20|22 HEL T

REINDEX VLABEL directed;
ERROR: REINDEX VLABEL cannot REINDEX edge label
REINDEX ELABEL movie;

ERROR: REINDEX ELABEL cannot REINDEX vertex label
REINDEX LABEL £ Qi&L|Ch:

REINDEX LABEL movie;
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ERROR: syntax error at or near "LABEL"
LINE 1: REINDEX LABEL movie;

J 0[50 222 E =2 = USLICE

REINDEX VLABEL rebuildme.movie;

ERROR: syntax error at or near "."
LINE 1: REINDEX VLABEL rebuildme.movie;

N

rir

T2|17 CONCURRENTLY = Z ool EQILICk:

REINDEX VLABEL CONCURRENTLY movie;

ERROR: syntax error at or near "CONCURRENTLY"
LINE 1: REINDEX VLABEL CONCURRENTLY movie;

N

ol= Bl0|E2 o E 0|22 EELICL graph_path 7t 0[0] 1240 HE3H7| miEL|CH:

1O AN

REINDEX VLABEL nosuch;

ERROR: relation "rebuildme.nosuch" does not exist
OpX|2to 2 of|x| 7t BHE J2TE X|ZLICE

DROP GRAPH rebuildme CASCADE;

!l

20|£2| H|O|S0 REINDEX TABLE S MM 22 Ag ot 12{7| I o MH T URSHK| }Q5 =, REINDEX TABLE
rebuildme.movie =74 & 2i[0|S52| QIHAE L[AZIL|CtH D2k 20| & HI|E M= TO| WELICL 1 2)|0[=0] 0|E_E BRE
SR7L =X HAFSt, 27|0K2 2HE et 0| 50] OFLI2t graph_path OflAf si{et 0SS 27| WhELICh

Jefmol AF|OF0| REINDEX SCHEMA £ MH 1 Jefmol = QIEATCHA| BHSO0{X|1], REINDEX INDEX = O|EQE SiLtE
CRA| EHSLICE = CF WS SQL 2%0|1 2(|0| 22 of= "Ell= Sl&LICH

S3IA

=N =]

ISO/IEC 39075 (GQL)

GQLOll= QIEIA DDLE, QIHAS CHA| BtE= A QUELICHL BES| R E0 HE 22 A7(0k 2T T2 EFRY(§12)0
SHHE|O 2 0| & H7|= AgensGraph XHA1Q| ZAIL|Ct,

PostgreSQL

REINDEX VLABEL I} REINDEX ELABEL 2 CHAO| 2{|0|29Q] REINDEX TABLE RIL|C SME REINDEX XhAQ| SMo|l SEx
ZHSLICE B7|0|AM = JER| Xj0|7F ZREL|CE CHAF O|E2 graph_path O|A SiiAlE|H A7|Ot2 SIS 4= Qi&LICt J2|1
CONCURRENTLY £ ZS Qto] MO 20t oS0 X| 1, 2|0|8 7|91 Fof| 7|YET A= HEf 2= 23 BOS K| X Q&LICE
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i
i
0o

=
ALTER VLABEL - ALTER ELABEL
CREATE PROPERTY INDEX

DROP PROPERTY INDEX

CREATE VLABEL

CREATE CONSTRAINT

20]29| ot £40| ARIEE RF6H7LE, T 20|22 RE 247 OH =AS HEFEE R ELICE

He

CREATE CONSTRAINT [ constraint_name | ON label_name ASSERT property IS UNIQUE
CREATE CONSTRAINT [ constraint_name ] ON label_name ASSERT condition

F7I9E V12U THMSE AR - [ ] MK ... =S P2 EY| S HTHIAIL.
a9
HEfZt & 71X 22, CIAS0| M= MZ CHE & ZkX| 7t ELC

ASSERT property IS UNIQUE = 1 &4 917|0i| Ci$t BiA| &|2F0| ElL|Ct.
EXCLUDE USING btree ((properties.'title') WITH =) QL|C} Zi0| O|0] Q= M= ZEZ HEEL|C

ASSERT condition 2 Z2 ZF2| ¢{7|0]l CHet AL M|2f0] EILICE. CHECK ((properties.'age')::integer > 9) RJLICH
O XS UHESHK| Rote WE M A2 ARELICL

S Yel| R 0|22 Meket 4~ QELICE MeafstH 0| 50| RTELICHL 194 YEl= <label>_unique_constraint , ZAt PEiE=
<label>_properties_check ®IL|Ct. 1 0|Z0| 0|0] 40|11 QIOH %=X} HO|ALZ} 2&LICL 2IE FE 0|22 T2z 9
A7|0tof|A] OFZ] A0|X| 242 0|50|0{0F BiL|CE DA HEHZL O 0|59 QIHAE OHET| WERILICE,

1 utel FAILICk

—

20|22 graph_path 7t X|¥ot T2 RELICH O 0|E2 oHHE & SI&LICH
= Yell 25 EA 2|o|= 1t 7t 20| S0l A SEFRL|CE.

CREATE OR REPLACE CONSTRAINT = I}A=I £ CREATE OR REPLACE CONSTRAINT is not supported Z HEELICE
M2 HH2H X1 CHA| BEEMA|R,

Hef2 1 2jol=of ofo|

HALH|ef2 [2fo|2=, gl= £42 O Mok WFFLIC 8l= S40f thisl =2 & = IS o= WIHE L, HA
Hok2 & =+ g5 S oS YLICE O] M2 717F BEEA| UA| Shi= O A= 20| OfL[2} 242 Metdt= o AHA|2

ClAT0IMS| THE 2tAI= J2H I Of EAH| MEE=710{| A 24 CHELIC
oi7H e
constraint_name a

|2F0] OIS LICE ‘dafet o~ U1, WaFstH Eﬂoléﬂf HEHOf| M O] 50| R=ELICE
2fZzofl of0| U= Eef|ofdnt

AgensGraph 2.18 Documentation © 2026 SKAI Worldwide Co., Ltd. 265/ 454



label_name 1 ®|ok0| MRE|= 3|0|20|H, graph_path 7t X|IESt J2)I Qtof| A AHALICE

|_

property TR8H0F SH= £40|H, CypherZt A= BHAOR MALICE title O|7LE ZHE W oto|
7|2MH name.first A& M&LIC}
condition 1 3|o] 29| £M0i| St Cypher ZAQULICE 7|2 E|= QADICH 3t WIHEILICE
ol[ |
OllXl= o[d| HIO|E{AlS MX| @10 XHM| 2=l constrain = 2F

nn
K
mE
=2
x
|
N
o
Ral
0o
-
_lTl_

CREATE GRAPH constrain;

SET graph_path = constrain;
CREATE VLABEL film;
CREATE ELABEL rated;

£M0| DRIIEE 7817

CREATE CONSTRAINT film_title_uniq ON film ASSERT title IS UNIQUE

CREATE CONSTRAINT

0]Zd0| 22 £ &47|of| Chieh HHR| HefS 2t=

A&LICk
\d constrain.film
Table "constrain.film"
Column |  Type | Collation | Nullable | Defau
1t
id | graphid | | not null | graphid(graph_labid('constrain.film'::cstring),
nextval('constrain.film_id_seq'::regclass))

properties | jsonb | | not null | jsonb_build_object()
Indexes:

"film_pkey" PRIMARY KEY, btree (id)

"film_title_uniq" EXCLUDE USING btree ((properties.'title') WITH =)
Inherits: constrain.ag_vertex

CREATE (:film {title: 'Arrival', year: 2016});
UPDATE 1

T M= AHRE|D, HAXZE D Fefat 245 0

HA
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CREATE (:film {title: 'Arrival', year: 2021});

ERROR: conflicting key value violates exclusion constraint "film_title_unig"

DETAIL: Key ((properties.'title'))=("Arrival") conflicts with existing key ((properties.'titl

e'))=("Arrival").

H|efoil ol F5 20l 247

CREATE CONSTRAINT ON film ASSERT year IS UNIQUE;

\dGv = F HfS Mol = 20| F1, & ¢ 240 FO{T K=& 0| 20 FLCk:

\dGv constrain.film

List of labels
Graph | Name | Type | Owner

4+ 4+ 4+
1 y y

constrain | film | vertex | agens
(1 row)

Vertex label "constrain.film"
Constraints:
"film_title_uniqg" ASSERT (title) IS UNIQUE
"film_unique_constraint" ASSERT (year) IS UNIQUE
Inherits: constrain.ag_vertex

I

do| §

jo

4 2= 2 RISl
CREATE VLABEL teen;

CREATE CONSTRAINT teen_age ON teen ASSERT (10 <= age::int AND age::int <= 19);

\d constrain.teen

Table "constrain.teen"

Column | Type | Collation | Nullable | Defau
1t
id | graphid | | not null | graphid(graph_labid('constrain.teen'::cstring),
nextval('constrain.teen_id_seq'::regclass))
properties | jsonb | | not null | jsonb_build_object()
Indexes:

"teen_pkey" PRIMARY KEY, btree (id)
Check constraints:

"teen_age" CHECK (10 <= ((properties.'age')::integer) AND ((properties.'age')::integer) <=

19)
Inherits: constrain.ag_vertex

o] oto| e 7| ZgLck

o
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CREATE (:teen {name: 'Kim', age: 15});

UPDATE 1
Hel 8ol A2 HRELCH

CREATE (:teen {name: 'Lee', age: 20});

ERROR: new row for relation "teen" violates check constraint "teen_age"
DETAIL: Failing row contains (5.2, {"age": 20, 'name": "Lee"}).

age 7t Ot0f| el= EE2 LOrSHELICE Z 20| HZXI0| OfL|2t & 4= §1Z0|7| W2 LT

CREATE (:teen {name: 'Bo'});
MATCH (t:teen) RETURN t.name AS name, t.age AS age ORDER BY name;

name | age
_______ +_____

IIBOII |

"Kim" | 15
(2 rows)

£48 JZ2 SO HWE HOM FLI}OfL2L jsonb Z71|2| H|wdSHA| EL|CH

CREATE CONSTRAINT ON teen ASSERT age > 9;

\dGv constrain.teen

List of labels
Graph | Name | Type | Owner
constrain | teen | vertex | agens
(1 row)

Vertex label "constrain.teen"

Constraints:
"teen_age" ASSERT (10 <= ((age)::integer) AND ((age)::integer) <= 19)
"teen_properties_check" ASSERT ((age) > cypher_to_jsonb(9))

Inherits: constrain.ag_vertex

FYEf 2% {age: 'twelve'} E AHESIX|CH E10 9iAO| CHEL|CE & M5 HEf= invalid input syntax for type
integer: "twelve" 5 WLICt & HSIX| ob2 FEl= AL M2 S B0RILICEH 40| He|# ofL|2t EFRI7EA| ZH(st
HOHH o HE S SHYAIR.
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2k 2lo| = m|eksto|

CREATE CONSTRAINT rated_pair ON rated ASSERT source IS UNIQUE;

\d constrain.rated

Table "constrain.rated"

Column |  Type | Collation | Nullable | Defa

ult

id | graphid | | not null | graphid(graph_labid('constrain.rated'::cstring)
, nextval('constrain.rated_id_seq'::regclass))

start | graphid | | not null |

end | graphid | | not null |

properties | jsonb | | not null | jsonb_build_object()
Indexes:

"rated_end_idx" btree ("end", start)
"rated_id_idx" brin (id)
"rated_pair" EXCLUDE USING btree ((properties.'source') WITH =)
"rated_start_idx" btree (start, "end")
Inherits: constrain.ag_edge

O HeF2 O o]S2] Wet QA M| i FHoil S LT

#o| o|o] L= o= oll M =757

Hok2 o|n] A= Aol Toh HALE[2Z, S MED = d 2|0l 2SS 4= QIELICH & "EiZE DS CThEA 20gtLch

CREATE VLABEL rerun;
CREATE (:rerun {title: 'Arrival'}), (:rerun {title: 'Arrival'});
CREATE CONSTRAINT rerun_t ON rerun ASSERT title IS UNIQUE;

ERROR: could not create exclusion constraint "rerun_t"
DETAIL: Key ((properties.'title'))=("Arrival™) conflicts with key ((properties.'title'))=("Ar
rival").

CREATE VLABEL adult;
CREATE (:adult {age: 40});
CREATE CONSTRAINT adult_a ON adult ASSERT (age::int < 20);

ERROR: check constraint "adult_a" of relation "adult" is violated by some row

CREATE OR REPLACE CONSTRAINT film_title_unig ON film ASSERT title IS UNIQUE;

ERROR: CREATE OR REPLACE CONSTRAINT is not supported
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7Y Hefel o|F

rlo

QIE|A 0|S0|D2 QIEy A0t EEBHLICE

>

CREATE CONSTRAINT film_title_unig ON film ASSERT year IS UNIQUE;

ERROR: relation "film_title_uniqg" already exists
J2|1 3 2j|o|Z0| EXfsiof ZLICE 6{7|M= CREATE (:film) O| k= ZXE Cypher?t 2l|0|E& THE0] FX| t&LICH

CREATE CONSTRAINT c¢ ON nosuch ASSERT a IS UNIQUE;

ERROR: label "nosuch" does not exist
OX|2to 2 of|x| 7t 2HE O T E X|ZLICH

DROP GRAPH constrain CASCADE;

2 0] QIH AT} OfL|2} HHA| M|2FO|2 2 CREATE UNIQUE PROPERTY INDEX 2o HMHY £ = Qi&LICL E LI E5S
HESIHR| 2t QBT CHELICE conflicting key value violates exclusion constraint CH duplicate key value
violates unique constraint QL|C} \dGv 7} E138H= ZE CHELICE J2|1 748 X|R= 2FE CHEL|CH H2f2  DROP
CONSTRAINT E, 11 QI&|A= DROP PROPERTY INDEX Z X|ZL|C|L

& Heli= 2012 440 Ch=2, O Kjojof] Ar2hS0| ZEILICH HALH|oF2 a&ElLIC 1 Fof BHE XHA 2f|0[£0] O M|2fE XL
N2 HAELILE 1Rd M2 O™X| gSSLIC X4 21|0[20f= B ®fo| W |X| gfeB2 22 S REE Sl ot H,
XAl Soff ot H £ = JAELICE 22{H £20f Cheh MATCH 7t = Cf BheketL|ct.

t

o
d|

AZ THOIM S DR 2rS2E O AZ2| 2f|o|S0ttt MeFs BEMAIL. of2{ 2{|0|S0 22X 2t SIS DR HE=
HX|= ;lSLIC ®ek2 2 79 el Aet OREIHX| = H|O|Z StLE EELICH

et

ISO/IEC 39075 (GQL)

GQLO= H|2f DDLO| @i&LICt EE2 T2 X EfRl( <create graph type statement> , §12.6)2Z J2iITE H|efstH, O
-i

T2z EfRI0| TJ2HIo| ATt O 20|53 S JHE £ UK MABLICE J2iT Efloll= £4E I'_%%J AL, AL U
AELICE O2|10 Jejmot Jeim Bt S e gk X|fS BHEL|CH AgensGraph?| JeiT= Ea{ QIOQEE  CREATE
CONSTRAINT = AgensGraph AHAQ| ZAIL|Ct J2HE EfRI2 GQL Hehd Hof| AlZoZ | =) USLICE

PostgreSQL
ZALYEl= ALTER TABLE ... ADD CONSTRAINT ... CHECK O, 1R &Ei= ALTER TABLE ... ADD CONSTRAINT ...
EXCLUDE USING btree (... WITH =) O CHSEILICE. HE21A0l= £ 4= @l= UNIQUE Ofl= CHESHA| %*aucr Z72 SQL

HEIA0| ofL|2t Cypher EHAO|EE, age = ZEO| OfL|2} £ SSLICE. ADD CONSTRAINT 7t MIE3H= NOT NULL ,
PRIMARY KEY , FOREIGN KEY , DEFERRABLE , NOT VALID = O7|0f E7|7} @i&LICt.

ra

Gl

oo

=
DROP CONSTRAINT

CREATE PROPERTY INDEX
CREATE VLABEL
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J2HZ Tt O A MEEI=7h

DROP CONSTRAINT

20|20l M ®ekS XISLICE

e

DROP CONSTRAINT constraint_name ON label_name

A 7I9E JI2Y TEMSE AR - [ 1 MK ... 9=k P2 EY| ok ATHIAIR,

uy

DROP CONSTRAINT = 2i[0|& StLtO|A] H|2F StLFE K| ZLIC. CREATE CONSTRAINT 7t MtE= = WEf D=8 BH5LICEH IS
UNIQUE Z 2HE HiX| M|Qkat, ZHOE THE ZAL MIQFLICE DRA H|eFo| AR QIEA T BHH| X|ZL|C

o] 282 o|=Ho= H5L(Ct o] 20| gl= AS YL

O|E0| T4-ILICE, “0] &40 A2 M|efo| £i0|="0|2tn Le 90| glELICE
IF EXISTS 7F Y&LICE. DROP CONSTRAINT IF EXISTS ... = 72 2F0|2Z Ql= M2 iN|LE QB lL|Ct,

CASCADE T RESTRICT T g1l 0|2 SET gl&LICt
J0|E2 ™ = gl 20|82 0|8 J™SLICL 20|22 graph_path 7t X[&%h JeiIoi|A R&LIC

Cypher7} 2H= Zi2t0| OtL|2t, 2i|0|= E|0]=2| 0| U= ZE H|efol| FELICE 2|0[22] 7|2 7|= 2F SHLtLICH A5}7|

£4 Qld AL X|2f0| OFELIC 242 DROP PROPERTY INDEX Z X|2A|2.
OH7Hi
constraint_name X2 HN|eFo| O|20|H SHASHX| USLICE \dGv - \dGe - \d 7} 2% JAHE
H8t0, pg_constraint = JE&L|CL
label_name T w|efo| Zz! 2/|0|20|H, graph_path 7+ X|&st J2{ I Otof|A| A&LCH.
Of| %]

OfiA|= OfIA| ClO|E SIS MX| ¢f0 XpA| 22iZQ! rulebooks & 2F

fn
kl
me
=2
Rl
[
N
fjo
o
T
_lTl_

CREATE GRAPH rulebooks;

SET graph_path = rulebooks;

CREATE VLABEL film;

CREATE CONSTRAINT film_title_uniq ON film ASSERT title IS UNIQUE;

CREATE CONSTRAINT ON film ASSERT year IS UNIQUE;

CREATE VLABEL teen;

CREATE CONSTRAINT teen_age ON teen ASSERT (1@ <= age::int AND age::int <= 19);
CREATE CONSTRAINT ON teen ASSERT age > 9;
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DROP CONSTRAINT film_title_unigq ON film;

DROP CONSTRAINT
T d|ofat O QIEATL S CF ARRRELICE O Flof] BHE, 0| gl A2 2= YLCh:

\d rulebooks.film

Table "rulebooks.film"

Column |  Type | Collation | Nullable | Defau
1t
id | graphid | | not null | graphid(graph_labid('rulebooks.film'::cstring),
nextval('rulebooks.film_id_seq'::regclass))
properties | jsonb | | not null | jsonb_build_object()
Indexes:

"film_pkey" PRIMARY KEY, btree (id)
"film_unique_constraint" EXCLUDE USING btree ((properties.'year') WITH =)
Inherits: rulebooks.ag_vertex

Tz ASHE QFL|Ch OA

mjo

S=O2{e> IF EXISTS 7F 17| i2lL|ck:

DROP CONSTRAINT film_title_unigq ON film;

ERROR: constraint "film_title_unig" of relation "film" does not exist

DROP CONSTRAINT IF EXISTS film_title_uniq ON film;

ERROR: syntax error at or near "EXISTS"
LINE 1: DROP CONSTRAINT IF EXISTS film_title_unig ON film;

A~

o

2 E0IX| 42 F[2ke| 0|8 &Y

0

i

210 2H= H|<fof|

rir

REE 0|E0| 2&LICt. pg_constraint 7t 2 20| H|0|29| 2 E NS LIEBL|CE

SELECT conname FROM pg_constraint WHERE conrelid = 'rulebooks.teen'::regclass ORDER BY

conname;

conname

teen_age
teen_id_not_null
teen_pkey
teen_properties_check
teen_properties_not_null
(5 rows)
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teen_age 7t 0152 £l ZAL HI2O|T teen_properties_check 7h REE ARULICH LINX| A2 1 2ol 2 xtale] 22k
23t LI

HAFH|2F X2

DROP CONSTRAINT teen_properties_check ON teen;
DROP CONSTRAINT teen_age ON teen;

= ChARREEY, \dGv 7t 208 Z10] gich= Ae 2 s Foli ELCH:

\dGv rulebooks.teen

List of labels
Graph | Name | Type | Owner

rulebooks | teen | vertex | agens
(1 row)

Vertex label "rulebooks.teen"

Inherits: rulebooks.ag_vertex

CREATE PROPERTY INDEX film_year_idx ON film (year);
DROP CONSTRAINT film_year_idx ON film;

ERROR: constraint "film_year_idx" of relation "film" does not exist

2|1 30|50 2B E 2 = YELIC

DROP CONSTRAINT rulebooks.film_unique_constraint ON film;

ERROR: syntax error at or near "."
LINE 1: DROP CONSTRAINT rulebooks.film_unique_constraint ON film;

OFX|2te 2 of|&|7t 2HE O T2 X|ZLICH
DROP GRAPH rulebooks CASCADE;

ol

oY

i

DROP CONSTRAINT = 2{|0|= EH|O|22| 0|5 U= HE X2 voH, 2l|0|=9| 7|2 7|= OF stLiL|ct.
DROP CONSTRAINT film_pkey ON film & A2} 2 id of CHet 7|2 7|7} gl AENVt £, DA E =&

EL OXIO oA
o

= 252 gl&LIC MX \dGv Lt pg_constraint 2 0|52 &QI5}11, CREATE CONSTRAINT 7} 2HE H|Qkat X|QAA|Q.

Kl
I ]
i
=)
T

.
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H|oFS HFE{™H 1748 K| 21 CHA| BFEAA|. CREATE OR REPLACE CONSTRAINT = HEEL|CE

Ki4| 2f|o[=0] eh&et HAF Mef2 aZE dedst 20|20 MEt X2 &~ ASLICH

CREATE GRAPH hierarchy;

SET graph_path = hierarchy;

CREATE VLABEL work;

CREATE CONSTRAINT work_y ON work ASSERT (year::int > 1900);
CREATE VLABEL feature INHERITS (work);

XHalg o|§eE REH ARELICE

DROP CONSTRAINT work_y ON feature;

ERROR: cannot drop inherited constraint "work_y" of relation "feature"

220 X2 AE Mol AtZFELICE:

DROP CONSTRAINT work_y ON work;
DROP GRAPH hierarchy CASCADE;

et
ISO/IEC 39075 (GQL)
GQLOl= H|2F DDLO| gl 2 o] 2&t0|| ciEdt= 20| G&LICH EX0| JiTE F|ofst= WAl2 J2i EfRlo|1, OZ2

<drop graph type statement> (§12.7)2 SMZ X|TLICE. T2 Etl2 GQL MM B AIZICZ 7|S: JSLICH

PostgreSQL

ALTER TABLE <table> DROP CONSTRAINT <name> Ofl CH23}H, 20| 0|£0|

22 o HE&LICL IF EXISTS &, CASCADE / RESTRICT T §i1, o 2= A |2t
= M| Z&LICt 20|12 H|0|E2| 0|§ U= 2 E M|2f0|H, ALTER TABLE O| &&=

DROP CONSTRAINT ... ON <label> 2
H|of O F <ol ofL|2t Fofl SLCt MSdt=
=

o2 7HE X2 ST lSLICt ot
a2 Yo

oA
JlOI-

=
[

=)

—

r
0o

=

-

CREATE CONSTRAINT
DROP PROPERTY INDEX

ALTER VLABEL - ALTER ELABEL
J2HZTL OB A ME= =7t

o

A
T

s
A
HIEs

o
Of T|O|X|:= Of 2|z A0 -:-‘-*1§f5| E g, 2512671 &52 Ll B SO LIZELT o= 0| £35H=X] 22t
O|SCZ o5 H2 4= UASLICE S E2 Ui Fant M| o7t d2l 2Het A=0 = O|0FLICE A|ALXN E2 71217t

B UAs BE QHZES 20 FLICL

rin
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0|50| Z2 &=0| & UrtH

AN
OfLH, AI2LIM Eo| D ==

o
+

abs

acos

ag_get_graphconstra
intdef

ag_get_propindexde
f

ag_property_text

agversion

all

allshortestpaths

any

array_size

asin

AgensGraph 2.18 Documentation

Tl FLict.

ALK

abs ( x jsonb ) —> jsonb

abs ( x numeric ) —> numeric
acos ( x jsonb ) —> jsonb
acos ( x double precision ) —>

double precision

ag_get_graphconstraintdef

( constraint oid ) —> text

ag_get_propindexdef ( index
oid ) —> text

ag_property_text ( properties
jsonb, key text, expected_kind
“char” ) —> text

agversion ( ) —> text

all ( variable IN list WHERE
predicate ) —> boolean

allshortestpaths ( pattern )
—> graphpath

any ( variable IN list WHERE
predicate ) —> boolean

array_size ( list jsonb ) —>
integer
array_size ( list json ) —>
integer

array_size ( list anyarray )

-> integer
asin ( x jsonb ) —> jsonb
asin ( x double precision ) —>

double precision

nx
0]

]
N

5.
£
iy

ot

AR Eoigts Bt

FefL|Ct.

r
I

x 9| OIZTJAIRIS BiC|Qte = HhatpiLCt. x

gl

=12} 1 Ato] oo gfLCt.

OIDE M el x|efofl CHet  CREATE
CONSTRAINT HHS x{LABhL|Ct.
constraintdef 2 12X % CHE &t4=0|1,

pg_dump 7} M= ZAQUL|CE

OIDE FH £4 Q=20 gt
CREATE PROPERTY INDEX
MTggct

SRR

Al o1 M| AgensGraph HTS dtetshH

version() O @ B= PostgreSQL #&
+

x 2| OfAAtRIS BIC|QtO 2 HESHBILICE  x
=13t 1 Ao|oqOF LTt
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pg_get_

[

=

JA2 OIDE Sk CHE & 7He| e4-iL|Ch. EXIE0l| tiet length = ZZ0 Tt length 7t
B
=

2
A
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217
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217
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217
ol EIEf

217
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o
4

atan

atan2

avg

cardinality

ceil

coalesce

collect

cos

cosd

cot

count

AgensGraph 2.18 Documentation

AL

atan ( x jsonb ) —> jsonb
atan ( x double precision ) —>
double precision

atan2 ( y jsonb, x jsonb ) —
jsonb

atan2 ( y double precision, x
double precision ) —> double

precision

avg ( expression numeric ) —>

numeric

cardinality ( value jsonb ) —>
jsonb

cardinality ( p graphpath ) —>
jsonb

ceil ( x jsonb ) —> jsonb

ceil ( x numeric ) —> numeric

coalesce ( value [, value ]
. ) —> jsonb

collect ( expression
anyelement ) —> jsonb

collect ( v vertex ) —>
vertex[]

collect ( e edge ) —> edgel]
collect ( p graphpath ) —>
graphpath[]

cos ( x jsonb ) —> jsonb
cos ( x double precision ) —>
double precision

cosd ( x double precision ) —>

double precision

cot ( x jsonb ) —> jsonb
cot ( x double precision ) —>
double precision

count ( *x ) —> bigint
count ( expression ) —>

bigint

nx
of

x O| OfFEHHIEE 2IC|QtO 2 dtstshL|CT,

y / x S| OfAEHHEE 2ir|gtoz Hetsin,
QIR RS E MM ZtE SHIE AREHO

S&LIch

\
)

JEO0IM nullo] ot gtS9l A& Bre

gietetL|ct.

x HCHER] g2 J1E 22 H4-S dhagi|ct
nullof OFZ! A QIXHS BbetptL|Ct.
JE9#US2 125 ¥ &Mtz 2|2 E0
SFLIC

2Lt = FO0{T Zfo| TAtRlS HhatiL|Ct.

OZ9| #HS MLICt. count(x) = ZE WS M1,

count(expression) 2 1 E#20| nullO]

ofel &S AL|ct
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o
4

cypher_to_jsonb

datetime

degrees

dijkstra

edge_to_jsonb

edges

end_id

end_vertex

AgensGraph 2.18 Documentation

AL

cypher_to_jsonb ( value
anyelement ) —> jsonb

datetime ( ) —> timestamp with
time zone

datetime ( timezone “any” ) —>
timestamp without time zone
datetime ( year integer, month
integer, mday integer, hour
integer, min integer, sec
integer, millisec integer,
nanosec integer, timezone

“any” ) —-> timestamp without

time zone

degrees ( x jsonb ) —> jsonb
degrees ( x double precision )

—> double precision

dijkstra ( pattern, weight )
—> graphpath

dijkstra ( pattern, weight,
condition ) —> graphpath
dijkstra ( pattern, weight,
LIMIT count ) —> graphpath
dijkstra ( pattern, weight,
condition, LIMIT count ) ->
graphpath

e () —> numeric

edge_to_jsonb ( e edge ) —>
jsonb

edges ( p graphpath ) —>
edgel]

end_id ( e edge ) —> graphid

end_vertex ( e edge ) —>

vertex

nx
of

Cyphero| #X|OZ g2 jsonb = ZLICL O
T2 EXHE Ef0f CHoll  to_jsonb 2| #Elat
CHELICH

A, s 2t RO OIS Elelagins
WrEIBILCH

2tC|ets =2 HekSfL|Ct.

gl

FEE Moo ThE YN BRE HELICE Z
7 z

%
ZEMO HI22 weight 7F HI7HEl ZHIL|C

Q2 £Z numeric 2F gEtEiLICE

ZtMo| properties £
e::jsonb 7t M= BTt 0]Z40]
=]

properties(e) 2 Z2 Zt2 UtetgiL|Ct

HE20| ZEMS M| skt

= (b=

relationships 7f Cypher7| A= 0|29 2

ZHdo| 7t2)7 = HE S vl
Cypher7t A= 0|E2
Azt2t Hlo|x[of LiEEH AUELICH

Hu
Hr
i
mw C
ro
oo
4>
o
=
N
_IT|_

o}
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o
4

endNode

exists

exp

floor

get_last_graph_writ
e_stats

get_time

graph_labid

graphid

graphid_in_jsonb_ar

ray

graphid_labid

graphid_locid

AgensGraph 2.18 Documentation

AL

endNode ( e edge ) —> vertex

exists ( pattern ) —>
boolean

exists ( property_reference )
—> boolean

exp ( x jsonb ) —-> jsonb

exp ( x numeric ) —> numeric

floor ( x jsonb ) —> jsonb
floor ( x numeric ) —>

numeric

get_last_graph_write_stats ( )

—> record

get_time ( ) —> time without
time zone

get_time ( timezone “any” ) —>
time without time zone

graph_labid ( qualified_label

cstring ) —> integer

graphid ( labid integer, locid
bigint ) —> graphid

graphid ( id numeric ) —>
graphid

graphid_in_jsonb_array ( id
graphid, elements jsonb ) —>

boolean

graphid_labid ( id graphid )

-> integer

graphid_locid ( id graphid )
—> bigint

nx
of

Zhdol 727l BEe
end_vertex 7tCIE
st=RlL|Ct ZZ Ho|X[2|

SHYAIL.

bl
kY

x HC 3X] b2 71E 2 MaE dietpiL|Ch AX|
OlHMl= ceil 2 FHBHMAIL

O] MlAof ZbaF |2 T2l M7|7H 2o1S HIR =X
FI2E LI W2 Bl st o= 2 gtL|Ct.

insertedvertices insertededges

'

, deletededges

1

deletedvertices
updatedproperties L|C}.

o1 3 BN AI2tE 22 JIFOR, EE X

AZt 7| &S 2 gtetgt|ct.

pl

graph.label HEHZ X|Hstjo|22| &o]&
idE ghetetL|ct.

20|12 idet 2Z id=Z, &£
SEfQl labid. locid
ohSLICH

graphid 7} £3E&|=
X2 graphid &

My T

graphid 7} jsonb HH{EO| 7! JEix @4
B SILIO|H &2 ratetL|Ct

graphid 2| 24 28, & & Flo| £XE
Bretsim, 1 2t2 1 20]59] AIAA0M L2
AL|ct
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SkA -1 M
o AJLIN =0 A=
head ( list jsonb ) —> jsonb 217
i = ZIAEQS| X QAE HIZSH|C :
head head ( list anyarray ) —> |AEQ| K QA E diststL|Ct, o HES
anyelement
i id ( v vertex ) —> graphid I QAO| AIHXFE HESIBILICH 217
id ( e edge ) —> graphid O|MEH
. isEmpty ( value jsonb ) —> 2| AE0| AT} Q7L ol 7|7t QicH &e 217
isEmpty I
boolean greketL| . O|MEH
. jsonb_add ( a jsonb, b jsonb ) HHE| 4+ HAMXIE FHTILICE HHO[ALE, EXFE 217
jsonb_add . = = o o
—> jsonb = E= 2|AE §9] 0|0 20|7| LT O|HEH
. jsonb_array_length ( list jsonb HHES| RAIHHE integer E 217
jsonb_array_length . e
jsonb ) —> integer HrekerL|Ch. O|MEH
conb di jsonb_div ( a jsonb, b jsonb ) HHEl / HAMXIE FAHTILICH F O|HMXIL B 5 217
son
. - jsonb H40 M4 LieselLict. O =E]
jsonb_mod ( a jsonb, b jsonb ) e 217
jsonb_mod BHE| o HMXIE FHETILICE
J - —> jsonb & e O|HRE]
jsonb_mul ( a jsonb, b jsonb ) . 217
jsonb_mut . ! ! WE| « GLURIE THLICE
—> jsonb O|MEH
jsonb_pow ( a jsonb, b jsonb ) . 217
jsonb_pow HHE] ~ AMXIE AHBILICE
1 -P —> jsonb S TEE l- O| £ E
jsonb_sub ( a jsonb, b jsonb ) N e 217
jsonb_sub HE| O[gt - HMAIE FHELICL
Jsonb— -> jsonb -0 O[HFH
jsonb_uminus ( a jsonb ) —> wHE o 217
j i HE| HE - HAMXE FelgLch
jsonb_uminus T SES = [Ct ORI
jsonb_uplus ( a jsonb ) —> i 217
isonb 1lus HHE| ME 4 OARKIZ JSiSHL|CE
] _uplu IEETE = BT £ FodgL|ct O|FI=E
20| 7| 0|2 B2, EE JHT Q40| 24 0|2 217
keys keys ( map jsonb ) —> jsonb !
y y P J i 223 HiskSiLC} 0| =E
Label label ( v vertex ) —> jsonb T QAT BHSOE olQ| 2i|0|2 0|82 217
label ( e edge ) —> jsonb jsonb EXIHZ gretetL|ct. O|XM=E
el ™ Xelef go|E3t OA0| M&ste BE 217
labels abels erte —> jsonb
{ v vertex ) = | 20|22 e HPE He AAES HELICL  O|FNE
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last

left

length

length

1n

localdatetime

log

logl0

lower

1Trim
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AL

last ( list jsonb ) —> jsonb

last ( list anyarray ) —>
anyelement

left ( string jsonb, n jsonb )

—> jsonb
left ( string text, n
integer ) —> text

length ( p graphpath ) —>
jsonb
length ( vs vertex[] ) —>

jsonb

length ( es edgel]l ) —>
jsonb

length ( ps graphpath[] ) —>
jsonb

length ( value jsonb ) —>
jsonb

1n ( x double precision ) —>

double precision

1n ( x numeric ) —> numeric

localdatetime ( ) —> timestamp

with time zone
localdatetime ( timezone
“any” ) —> timestamp without

time zone

log ( x jsonb ) —> jsonb

1og1@ ( x double precision )

—> double precision
logl@ ( x numeric ) —>

numeric

lower ( string text ) —> text

1Trim ( string jsonb ) —

jsonb

20 thelAf= 2 erel ZHd =&, B0l Thsi M=
224 +F ket

Bt 2Xt 4, E|AEQ @4 £, = WOl 7|
£ gretgiL|ct

x O XIHZIE gretstL|Ct Cypher®lA  log
7b sl M =|i= g4=7t 0| 230|1, O] O|ERE ZIF
SEY L JSFLCH
Hx EATHMO| EIQJARKT fr= X| ™ok AZtCHO
STl HA A 2tS gretetL|ct

x O RAIH2IE gretptL|ct

x O & 10 215 gretptL|Ct, ChA| 40|X|

(i)

=
24002 0| 0|52 Hel =2 SL|ct

>

fgs &
| &40l
|

Alo
B3l

=y

A Mo

, jsonb EXtEO| text
7| I{20i| Cypher0llM &g & UAELICE
toLower 7} Cypher Z E7|0|1 jsonb &
=HpE EEL|CH

Rbe UO| B HAHBILICE,

Ao
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e A3LA Ml Al
max ( expression jsonb ) —>
jsonb 217
max ! 0N Tk 2 2k vt
max ( expression numeric ) —> O|XM=E
numeric
min ( expression jsonb ) —>
) jsonb JE0M 7t =h2 gh2 gretefL|ch. max 2 217
min o
min ( expression numeric ) —> nefg Mol aHE MEEL(Ch O|XMEH
numeric
a nodes ( p graphpath ) —> 29| HHEE M2 vtetstH, O A2} 217
nodes
vertex[] A ESH= HEEE AIRELCE O|MEH
none ( variable IN list WHERE 2|AEQ| OfiH 240 Chef M= =710 HRIHK] 217
none e
predicate ) -> boolean o HS HHAEILICE any o B™L|CE O|XMEH
ercentileCont list jsonb
2 L ) . ’ XXt E|AES| BIRQ|E HietsH, 1% 2[X[E 217
ercentileCont ercentile numeric ) —> double
P pereen’ Afolo| £ £ 2t Afo|S 2RIt ol HE]
precision
percentileDisc ( list jsonb, 2Kt B|AEQ| BIE QIS HIBISIHH AlK|2 017
percentileDisc percentile numeric ) —> double ZIAEN U= QA2 LHEIBILICE D" H2 OiX1'='E-|
precision percentileCont 2 Z&LICH. -
. e e o nE HFERLICEH AX| OMl= degrees £ 217
i i —> double precision
p P . A SHAAIR. OfF2E
properties ( v vertex ) —>
. jsonb T2z 49| properties FHE W= 217
properties . i
properties ( e edge ) —> SEekErL|C} O|XMEH
jsonb
radians ( x jsonb ) —> jsonb 217
radians radians ( x double precision ) EE 2lC|oto 2 HelkgiL|Ct )
O|XMEH
—> double precision
0 O|Ah 1 O|gte] BHRl 7tof| U= 5 217
rand rand -> jsonb
L= urskSL|CY, o EEf
range ( start integer, stop
integer ) —> jsonb .
g o Jt o . start HE| stop 7HXQ B4 SRS HISSIH, 217
range range ( start integer, sto
’ o ger, =top o Bg mEBILIC ol E]

integer, step integer ) —>
jsonb
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regather_graphmeta

relationships

replace

reverse

right

round

rTrim

shortestpath

sign

sin

sind

single

AgensGraph 2.18 Documentation

AL

regather_graphmeta ( ) —>
boolean

relationships ( p graphpath )
—> edge[]

replace ( string jsonb, old
jsonb, new jsonb ) —-> jsonb

reverse ( string text ) —>
text

reverse ( list jsonb ) —>
jsonb

reverse ( list anyarray ) —>
anyarray

right ( string jsonb, n
jsonb ) —> jsonb
right ( string text, n

integer ) —> text
round ( x jsonb ) —> jsonb
round ( x numeric [, scale

integer 1 ) —> numeric

rTrim ( string jsonb ) —
jsonb

shortestpath ( pattern ) —>
graphpath

sign ( x jsonb ) —> jsonb

sign ( x numeric ) —> numeric

sin ( x double precision ) —>
double precision

sind ( x double precision ) —>
double precision

single ( variable IN list
WHERE predicate ) —> boolean

nx
of

M 2j|0|E2 AZMSH CHA| BHELICE.  ag_
graphmeta & O (A% B 2l[0|Z, 7t
Zlo|E, & HH 2[0lE) 20| LIEHLh=X|9F 2t
Zgtol ZHMo| H JHRIX|E 7| E5tH, Eeliv=
JZ0 = IHEO| UKX|AIZ &~ gl= 2l|o|2 HI0|E2
HELICE

ag_graphmeta £ H|R1, odxfj J2jZo| ZE
[

Fal

2

Ql
=

[[¢]

% 1o

g =MCHE BT edges 2F
LiC

ofn oX

I

offH £ EXtEO| LIEHLE 2E RS CHE

ZAE R HhELch

ZAEOILt 2|AES FIFEUITE

EAEL F| n SAE gkt 4o Y
=

SIS o & el 25EE left &
SHOMH, 2AS F= F YT Z2ELICL

x E 718 712 E4-2 BrEEsH, 0.5= 00i|A

S HARLIT HA| olRl=

= H™ Mo AT AR SHLIE 7H 2 7| EQE
BELICH £Z0| B2 20| of310|H OF Lot
bt

FetElL|C).

=

-

x o 20 w2t -1, 0, 12 gratetL|ct M|
A= ceil 2 EUSHIAIR.

2Lt = F:0{ Tl Zto|

=
re
mjo
S
ot
i
r
Iul
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e A3LA Ml AR
. size ( value ) —> jsonb US FH 1 Z0|E HEteiLICE e FH O 217
size - e
size ( pattern ) —> bigint IHEO| YX|St= Sl+E HretptL|ct. O|H5H
spli string text, delimiter = T TC X cAlE= 2 .
TR lit ( string text, delimit TEXZLLELHE 2E oI EXFES et 217
spli -
text ) —-> anyarray 2|AEZ ghsL|C O|XMEH
P sqrt ( x jsonb ) —> jsonb « o HBas ursrsi|ct 217
= —_ [y = .
sqrt ( x numeric ) —> numeric O|MEH
o e | O HHES AR &0, ZHM0| Lt MA™9 217
start_i e edge ) —> . . o
start_id h‘; = graphid E BtetetL|Cl end_id 2| n2{g ojFIE]
raphi Al
arep Ho| a2 HRELCt, T
art — e ZHdo| Lt MAE S gretptLIc. startNode 7t 217
start_vertex ( e edge ) —> N ;
start_vertex - E Cypher7t A= 0|EQ2 B2 Zt2 stQlL|Ct
vertex N O|MEE]
startNode £ EISIMAIL.
ZHd0| L= MA S dhetptL|Ct
cartiod startNode ( e edge ) —> start_vertex 7| CIE 0|EQE RE L2 217
startNode .
vertex staQlL|C}H A2 M|O|X|2] start_vertex = O|HEH
FSanka FSUNe)
o stdev ( expression numeric ) OE0| gE0 B FFEHXIE etgL|Ch n - 12 217
stdev
-> numeric LhrE= et O H=E
v ( i ) OE0| S0 REEMAIE detpiL|Ch nQ2 o
stdevp ( expression numeric ;
stdevp LI+= =HLICE Ikt O] O|F2  stddev_
—> numeric o O|MEE]
pop OS2 CIA| M, stDevP = Z2 SEQLICE
str_size ( string text ) —> e 217
str_size g EXtEo| X +E integer = gh2iL|Ct,
integer O|MEH
= e string_contains ( a jsonb, b CONTAINS £ THYLICL REZ EXFE0| 2% 217
string_contains i
jsonb ) —> boolean =XtE ofC|of|E LtEt}H EAL|CE O|MEH
— e string_ends_with ( a jsonb, b ENDS WITH £ F#IRLICt 21% 2XIH0| QER 217
string_ends_wi
ene jsonb ) —> boolean EXEZ ZLiHE FHULICH O|M&EH
i string_regex ( a jsonb, b =~ 5 FOIgLICL )I% EXIE0| LEZS HAt 217
string_regex . -
a=red jsonb ) —> boolean HAAOR Mot UX|SHH EiL|Ct. O|MEH
— (T string_starts_with ( a jsonb, STARTS WITH £ FaiglL|Ct, 1% EXtE0| 217
string_starts_wi . .
b jsonb ) —> boolean QEX EXtEE A|=tStH FeiL|CH O|MEH
substring ( string jsonb,
start jsonb ) —> jsonb i .
. i tJ_ e Jsen . SXIHo| YRS Histstn, start Of|A AIZHSH 217
substrin substrin string json
o ‘ g Jsomdy TR £ count 2X1HE O[ofEILICE o EEf

start jsonb, count jsonb ) —>
jsonb
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sum

tail

tan

tand

to_jsonb

toBoolean

toBooleanOrNull

toFloat

toFloatList

toInteger

toIntegerlList

toLower

toString

AgensGraph 2.18 Documentation

AL

sum ( expression numeric ) ->

numeric

tail ( list jsonb ) —> jsonb
tail ( list anyarray ) —>
anyarray

tan ( x jsonb ) —> jsonb
tan ( x double precision ) —>
double precision

tand ( x double precision ) —>
double precision

to_jsonb ( value anyelement )

—> jsonb

toBoolean ( value text ) —>
boolean
toBoolean ( value “any” ) —>
boolean

toBooleanOrNull ( value text )
—> boolean

toBooleanOrNull ( value

“any” ) —> boolean

toFloat ( value “any” ) —>

double precision

toFloatList ( list jsonb ) —>
jsonb

toFloatList ( list anyarray )
—> double precision[]

toInteger ( value “any” ) —>
bigint

toIntegerList ( list jsonb )
—> jsonb
toIntegerList ( list

anyarray ) —> bigint[]
toLower ( string jsonb ) —>
jsonb

toString ( value jsonb ) —>
jsonb

Iy
(i}

JE0IM nullo] ofl 2t gg ekl

B|AES K @45 i LIHX| TEE ghetelL(Ct

2Lt = F0i Tl Zfo| EFIES HhetsiL|Ct. AX|
= x
=

Ol"l= sin

T2 OJT 2fo| EFRIES HhatetL|Ct X oXl=

O SQL Zt0|E jsonb 2 HEISHH,
EfRI2 N2, HHE 2 BHE 2 CHSAIZILICE

==k<]
=]

20| LIEtLE 22(1S Bhetsti, Off A :
LIEHLHX| 4O ™ nulls ghetefL|Ct.

s—

20| LiEti = 22| S vretstLt nullg
HISISHL|C}  toBoolean O] O}0f 12 %=
UMM 2T E & 2 U= Xt2|of|A, o] Epi=

=
nullE gretetL|Ct,

m

20| LIEfL=E 2S44H 8 s nullS

toFloatList 2t F=s| Z&LICE Cypher
2| AEE jsonb £, PostgreSQL HE S
bigint[] £ &LICL
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o
4

toStringlList

toString0rNull

toUpper

trim

type

unnest

upper

vertex_to_jsonb

vertices

AL

toStringList ( list jsonb ) —>
jsonb

toStringlList ( list anyarray )
-> text[]

toString0OrNull ( value “any” )
—> text

toUpper ( string jsonb ) —>
jsonb

trim ( string jsonb ) —>
jsonb

type ( e edge ) —> jsonb

unnest ( from_json jsonb ) —>
setof jsonb

upper ( string text ) —> text

vertex_to_jsonb ( v vertex )
—> jsonb

vertices ( p graphpath ) —>
vertex[]

nx
of

Z|AES BE QA BEXIFEE HetlL|CH o=
QHEEI M EE|=X|7t gt EtlS ZESHH
toFloatList 2 Z&LICt Cypher 2| AEE
jsonb &, PostgreSQL HHE2 text[] &

SR Y% Bo| TS HAHBILIC,

ZtMol 2j|0]E 0|22 jsonb EXIEZ
HESFSIL|CE  label(e) 2 Z2 ZH0|H,
Cypher7} 27 Elof| M= 0|EC2 22
ZAALICE.

EAES CHEXIZ ghetptL|Ct PostgreSQL
Ktrlo| st QILICE lower S ADBHUAIR.

ﬂ“ﬂpmmﬁmseﬂﬁﬁﬁkﬁﬁ%

HHS 2 M2 BEEFSILICH nodes 9F

collect = 2.18ELC} LefHX|TH H|O|E|E HiE Z2h= Ot 22|20 M REELICE jsonb CHA

vertex[] - edgel]

- graphpath[] ®LICt. all - any - none -

HA= 218 La|A LEof YALICH.

CHE ol EMetEl g

meta A7|0b= SQLAIA ZJ2fz-gj|o|g1t 1 37
meta.label_size() SYILIC} S ﬂE* Je
m|o|X|Q! e HIEFH|O|E | EA{=t=l Q!

PostgreSQL XtAI0| M|SsH=

|1E ATEE &8
| A7t
1 0{7| A BHSSER] ob&LICt.
DE st Cypher M &2 £ 9

CHst Y H# A= PostgreSQL A ILIC

AgensGraph 2.18 Documentation
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single 5o &X| =2| 7=

sl ELICt. meta.labels() , meta.count(
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https://www.postgresql.org/docs/18/functions.html
https://www.postgresql.org/docs/18/functions.html

O |m AT} bz 2

m oo

AgensGraphZt 4 52 K| AHX 7000HHEE] 8100HCHEX|E KEX[RILICE ORS0| 5 SEHEE PHEOZE A2
oz 40].%

7H
OFgLICt 1 #Heloll= EfY -Z3 oh=, B-tree?t GIN HAIX} 22HAE 2|6 H|w-SHA| X ==, EA 2| FO|-
UASLICE S2HH X tLt, pg_upgrade =R0|F, 12|10 F= B 4l 7} ol M5t X2 o= U ASLIT. O]

=]
9]
==
A E 2|7t E 5 A= WS EMSID OAUS2 W=sSLICH

40 |'|_|' ['.‘?."

SEA
e

X7 LEIt FAS L ESH=X] LIESH |

Ot M7 RS 210 JQE=X|of Chgh Hel= ZIEZ23LICE of2f= O Hele| ZE AgensGraph &+E
LIggtL|Ck:

12}

Al g=TR| Zefel

SELECT p.proname AS function,
pg_catalog.pg_get_function_identity_arguments(p.oid) AS arguments,
pg_catalog.format_type(p.prorettype, NULL) AS returns,

CASE p.prokind WHEN 'a' THEN 'aggregate' ELSE 'function' END AS kind,
obj_description(p.oid, 'pg_proc') AS description

FROM pg_catalog.pg_proc p

WHERE p.oid BETWEEN 7000 AND 8100

ORDER BY p.proname, p.oid;

0] 218 MHO| M= 19580 LEZLICE 9{of LIES X|¥ e=S WE0) 0] 2HE AT ZMetdts A0t BELITH M7 (2 5k H
O|ZH| SHUAIL:

SELECT count(x) FROM pg_catalog.pg_proc WHERE oid BETWEEN 7000 AND 8100;

count
195
AgensGraph7} G LIEFLER] QE&LICEH OZ42 PostgreSQLS| Zi0|7| THEQILICE. avg , min , left ,

i
Ot
A
el
rlo
o
o
10
oot
mn 4>

logle Of 2 Zd%%!LIEf. OF SIS 2te2{™ wHERE ES i1 0|2z Z2f LiHAIL.

A &4 — avg, collect , count, min , max , sum
ZHe4— all, any, none, single , exists , isEmpty
AZet gt — id , label , properties , size , length
2|AE gt — head , keys , range , tail , unnest

EXtE gt — substring , split , toLower , trim

K| 4 — abs , round , log , &2 &4 A

HEZ 8t — nodes , relationships , shortestpath , dijkstra

Etel tHeh ot — to.. AIE
jsonb HLtXtel B4 — BE £ Of2fof A= AMKIE

T2 HIEMHIO|E] — meta.x A7|0O}

SH4-SQILICt Cyphert SQLT} 22 4|02 18 BISLICE RETURN OlLt WITH 2204
3 7|@lLICt. 7|7 ofoi| SloP Zat FH7L stte] JZLIC,
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avg
avg ( expression numeric ) -> numeric

MM nullo] ot gtE2| A B S ghetetL|ct.

HgH
£M2 jsonb 2 E0{Q} numeric O HEE|DZ ZHIb= numeric 0|11 double precision 2 SZ2{XIX| 11
HAULE 2| RAILLICH
250| nullel e AL{ELICE nullo] of:l 20| SHLtE @l= OE2 nullE BretgiL|Ct,

MATCH (m:movie) RETURN avg(m.year) AS mean_year;

mean_year

2002.0555555555555556

collect

collect ( expression anyelement ) —> jsonb
collect ( v vertex ) —> vertex|[]

collect ( e edge ) —> edgell

collect ( p graphpath ) —> graphpath[]

s2 138 8 &MUiZ 2|AE0 ZZLCt.

|
o

9,!
ooy

vertex - edge - graphpath QIXk= jsonb HHEO| OFL|2} 1 E}R] OCHZS| BiES THELICH 2+2t
vertex[] - edge[] - graphpath[] LICL 3 82| A2 jsonb £ CHELICE [21801 %7t |

T EF JCHEO| HHEE jsonb EZ|AEXZ Cyphero| MAIZ 02E QIElASHL|Ct

null 2= 2SLICE collect(DISTINCT expr) 2 Z=22 HLICt

length() & Ul 22t EtY 0= Ziofl thoh M= 24 T+~ HL(Ch

MATCH (p:person)-[:directed]->(m:movie)
WITH p, collect(m.title) AS films
RETURN p.name AS director, films ORDER BY p.name LIMIT 2;

director | films
"Andrew Niccol" | ["Gattaca"l
"Christopher Nolan" | ["Inception", "Interstellar"]

JefD @A XIHIE 2OoH O QA E0| H{HO| LISL|C

MATCH (:movie {title:'The Matrix'})-[e:related_tol->()
WITH collect(e) AS edges

RETURN length(edges) AS n, pg_typeof(edges) AS type;
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___+ __________
3 | "edgel]"
count
count ( * ) —> bigint

count ( expression ) —> bigint

JF9| M2 MLICE count(x) = 2E W2 M, count(expression) = 1 EHA0[ nullO] OF:l HES HIL|Ct,
g A

HEO|LE 7 HA|o] CHBt count(v) = 3 Q42| MEXIE HL|CH THM7F O IXHE O graphid E HHREE
properties = %] §iX| F&LICE
count (DISTINCT expression) 2 nullo] Ob:l MZ CHE ZHS MLct,

30| gls 2E nullo] otL|2t 0

o

HheketL|ct.

=

MATCH (m:movie)
RETURN count(x) AS films, count(m.genre) AS with_genre, count(DISTINCT m.genre) AS genres;

films | with_genre | genres

18 | 18 | 3

max

max ( expression jsonb ) —> jsonb
max ( expression numeric ) -> numeric

-

OF0M 7re 2 S gratedLicth

jsonb QIXh= jsonb AR =MOME ZE AVt 2E EAE 20t of2holl ZLCt. Ef

—_
ZEOIN 92 K HAE 242 1 Bl

m

15S]

1>

>

m H
ox

I

Il

=

[

null2 AELICE nullo] OFE! 20| 3Lt gl= J&2 nullS ekt

MATCH (m:movie) RETURN min(m.year) AS earliest, max(m.year) AS latest;

earliest | latest
1982 | 2021
min

min ( expression jsonb ) —> jsonb
min ( expression numeric ) -> numeric
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JS0IM 74E =E2 Zhg vretetLiCh max o 12fe FO| JiE MEEL|CH

—1Tod

percentileCont
percentileCont ( list jsonb, percentile numeric ) —> double precision

AL 2| AEQ| MR R F HHEtotH, 2718 /IX|E AO|0| & & 2t AIO|E 27FelLICh

O|Z2 TA| &==7t OtL|2t 2| AE0f| Ciot ot et IL|CE 25| MEe|+E Fote{H HA 2|AES HEHA|R,

—

percentileCont(collect(m.year),

0
OIXt= B|AEC{O} BHL|C} AZtet= HEE| D

1

RETURN percentileCont (2010, 0.5);

ERROR: reverse(): list is expected but 2010

E[AE0 247t SELE XZALE HEL|=Tt 00(M 1 HPIE HOLIH nullS BretetL(Ct

LKt Ot A= HEE[= 20| OfL|2t R A|EL(CE
MATCH (m:movie) RETURN percentileCont(collect(m.year), 0.5) AS median;

median
percentileDisc
percentileDisc ( list jsonb, percentile numeric ) —> double precision

AL 2| AEQ| MR R E HEotH, MNZ 2|AE0 = 42 WRIFLICE 13

]

et

MATCH (m:movie) RETURN percentileDisc(collect(m.year), 0.5) AS median;

stdev

stdev ( expression numeric ) —-> numeric

S9| H2 BEHAIE BHEL(Ch n - 12 LHss FEAUYILICH

I}M7E O] O|EE stddev_samp 2 LCRA| M8 = Zup 0| X|L|= 0|2t 2F HIAX[ZF A= 0|F0] 2 LTt

1
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Vv
stdDev = CtE et QULICHL 2 stddev 2 HH D, 742 stddev_samp Of CHE PostgreSQL XtAlQ| HAIRIL|CY,

A=l g2 ZELth
(=]

E
ol stLiel OF
MATCH (m:movie) RETURN stdev(m.year) AS sample_sd, stdevp(m.year) AS population_sd;

sample_sd | population_sd

11.3628508344062724 | 11.0427061006209596

stdevp

stdevp ( expression numeric ) -> numeric

280l 50| SEEMALS SIBILICE nOE Lt AFZIYLICE TAIZ 0| 0122 stddev_pop O CHA| 40, sthevP =
ze szt

TJZ20{|M nullo] OF:l ZHS 9| &He ukskst|Ct,

N

null2 ZALHELICE nullo] oFZ! 20| St §l= JF2 00| OfL(2t

nu
Y=ol S52 o= A2 SlELICh HEO| = H X|AZ! gt2 & H CoiTLICH 2US H5HK| ™

um(DISTINCT expr) S MAAIL.

MATCH (p:person)-[:acted_in]->(:movie) RETURN sum(p.born) AS born_total;

born_total

openCypher

stDev 2 stDevP = HE EZEWAIRI REFMAL0| LSt openCypher| O|S0|H, & H7| 25 07| A SEFELICE
openCypher?| percentileCont 2 percentileDisc = HOICt Zh2 = TA Sf+LICH Of7]9] AE2 HdEl 2[AEE
HOO=Z openCypher82F £ z|l= A AXE collect() = ZMoOF ILICH

ISO/IEC 39075

avg , count , max , min , stddev_pop , stddev_samp , sum O| GQLQ| &|A| &0|10 EF0| HI|sh= CHE EI|ElLICE
collect —GQL°| COLLECT gt EoiAlof CHSSHH, 02 MER 2| HoAl0 2AS = QUSLICE

REEE
DE 84— DE BAES 3 K|
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ZHe4— all, any, none, single

2|AE Bt — collect 7tLiEE= E|AE CHRY|
T
0-OtL|2 2 Edt= E-SRLICH 2| AE 22X U 7, all - any - none - single 2 &
22t e B|AE WHERE ES WELICH 202 @4H ANE MAK| =2|2 Z0|2E, nullg
S & ASLICEH

OflA|E= il CilOfE{ A0l A A HE LT,

all

all ( variable IN list WHERE predicate ) —> boolean

HHSH S £0| ofL|2t

= HefLch

B2 E|AEE 7{%10] OfL[2} null2

2|AE9| BE Q40 Chal Z=210] HEISHH TS HretefLict
g ™
2l 2| AEE= FHE gttt
O™ 240f|M Z=Z40| null0] 11 LIHX| H20f| A EO|H Bih= nullLICh AXIR! 47} SHLE JH CHE 247} nullo|o{=
Zih= AR
U2 2E 240 thish B7tEH, Z=7]0 B= 20| giEL T

cypher_all() E ZOUEL|CH =A

MATCH (m:movie) WHERE all(x IN m.embedding WHERE x > -0.1) RETURN

title

""Blade Runner 2049"

any

any ( variable IN list WHERE predicate ) —> boolean

A
Eol QAT SILE QIOH CHE 247t nullo|oE ZAte EQL|Ct
el @470 N nullRl 20| Bttt A H Hib= nullLT.

MATCH (p:person)-[:acted_in]->(m:movie)
WITH p, collect(m.genre) AS genres

WHERE any(g IN genres WHERE g = 'Adventure')
RETURN p.name AS actor;

AgensGraph 2.18 Documentation © 2026 SKAI Worldwide Co., Ltd.

2ol A Lt2 2F HIAIX|0ll= 2 0| F0| &ELICH

m.title ORDER BY m.title;
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"Sam Neill"

exists

exists ( pattern ) —> boolean
exists ( property_reference ) —> boolean

THEIS 4 0 THEAO] S{O{= 3t 1 IR 0f &S VHEHBHLICE 24 A4S 501 1 £440] LD nullo] OFel h &S wrErEhLct,
nEERS

= YEll= otLte| et QHZETL OLLI2) A2 CHE LEQILICEH THE HEl= EXISTS MERHZ[7F =1
IS NOT NULL ZARZ}ElL|ct,

£ "ElO| QIXtE m.year Z2 &4 EHZOC{0f LIC Yolof BHAI2 IHHOZ &5 THof| AmRiL|C.

exists() ot ME2 of2He| (p) MH 2= #2|o| M-S HRlEE = UX|Z, I20] =5h= Ha= 510l M 20|

ELch

MATCH (m:movie {title:'Inception'}) RETURN exists(m.year) AS has_year, exists(m.budget) AS
has_budget;

has_year | has_budget

t | f

MATCH (p:person) WHERE exists((p)-[:directed]->()) RETURN p.name ORDER BY p.name LIMIT 3;

name

"Andrew Niccol"
"Christopher Nolan"
"Denis Villeneuve"

isEmpty
isEmpty ( value jsonb ) —> boolean

2|AE0| 2471 gL Mol 7|7t g™ &2 vtetptL|C.
g H
OIXt= jsonb Z SHA={Of BL|CE 2XHE 2|E{Z 2t MM T742  unknown 0|1 range-multirange?| isempty O|lT=

EXEIES

RETURN isEmpty('');

AgensGraph 2.18 Documentation © 2026 SKAI Worldwide Co., Ltd. 292 /454



ERROR: function isempty(unknown) is not unique
LINE 1: RETURN isEmpty('');

HINT: Could not choose a best candidate function. You might need to add explicit type casts.

o2t

HHES SHMAIQ: isEmpty(''::jsonb) .

=0|0] jsonb O|2Z isEmpty(n.tags) Ol= & Hato| LQSHX| QE&L|CE

e
2l 2XtEof| Choh &S gratetL|ch. 22301 81 jsonb AZEY

[y =

r
o

RETURN isEmpty([]) AS empty_list, isEmpty([1]) AS one_element, isEmpty({}) AS empty_map;

empty_list | one_element | empty_map

t | f | t

none

none ( variable IN list WHERE predicate ) -> boolean

2|AE9| Ofi Q40| CHOIME 20| HEIGHA| OB A2 s

oot

fLICt. any 2o EHEIL|CE

g H

Al QA7) SILE UOH At ARIQLICE &Rl @47} 11 nulle! Z40] StLtEtE U2 Zat= nullLCh,

single

single ( variable IN list WHERE predicate ) —> boolean

%
O RA0ME 2247t nullo|™ & HA|IZH nullFLICh 23 nullo] & #Hu ZX|RE = A7| H2YLICH

Lay=|

MATCH (p:person)-[:directed]->(m:movie)

WITH p, collect(m.year) AS years

WHERE single(y IN years WHERE y > 2010)

RETURN p.name AS director, years ORDER BY p.name;

AgensGraph 2.18 Documentation © 2026 SKAI Worldwide Co., Ltd. 293 /454



director | years

"Christopher Nolan" [2010, 2014]

|
"Denis Villeneuve" | [2017]
"Joss Whedon" | [2012]
"Lana Wachowski" | [2003, 1999, 2021, 2003]
"Neill Blomkamp" | [2013]

&% Zaty
TFAE K0l = 2| AETt null2 B2 AUS w2k 2| AET}HIO] AS W 7H IAH| ={ELICH ot & A2 & EHYLCE:

RETURN all(x IN [1, null]l] WHERE x > @) AS every, any(x IN [1, null] WHERE x > @) AS some,
none(x IN [null]l WHERE x > @) AS not_any, single(x IN [1, null]l WHERE x > @) AS exactly
_one;

every | some | not_any | exactly_one

+ + 4+
t 1 1

t

RETURN all(x IN [] WHERE x = @) AS every, any(x IN [] WHERE x = @) AS some,
none(x IN [] WHERE x = @) AS not_any, single(x IN [] WHERE x = @) AS exactly_one;

every not_any | exactly_one

t

—+

RETURN 2 22| ZHS jsonb 2 ZMX| 2% boolean 22 FLICE J2iAM O|HEL true - false - null O] OfL|2}
t - f 2 nullol sHSh= Bl 2t = EHEL|CE

=gy
openCypher
£M0f| gt exists() = IS NOT NULL 2| openCypher Sl E7|QIL|Ct D&l HZ2| MO}t exists { ... } 2= HEl=
K| HE|X| t&LICH 219 THE HElLt MERZ| BHAlS MHAR.
BAYS
DESs —ZE SE ot HOf
ME2| E$HA — EXISTS , COUNT , COLLECT

B|AE % — O] $XIS0| (IO A= 2|AE BT

[>
ny

2 g4

Zk

oS 2ot ShLte| 243 Hetdts gf-SYLICE J2HE @40 2 2, graphid o =2, 12|10 2XtHOILL 2|AE9] ZHO|E
b =

=)
=
CHELICE Of7] A= M FE g4-S2 0] Z=7F FARAKX|, OFX|9 A717 2AS 2

OllA|= iR CilOfE{ A0l A & HEL|CH.
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agversion

agversion ( ) —> text

A3l Zo1 M| AgensGraph HEE HI2ISHH, version() O @71 E& PostgreSQL S22 {11 HERtSHL|CE

= o
Mg H
agversion 2 ¢/7| M MHO|7|= S22 SHOW agversion O Z2 XL S tetEiL|Cl B4 2 EHHA QoM & 2

A= FE{YLICH
az

{2 PostgreSQL2| H{Z10| OfL|2} O] Z3 XpAI2| HFHRULICE = CF 22H version() S HMAIL.

SELECT agversion();

agversion
ag_get_graphconstraintdef
ag_get_graphconstraintdef ( constraint oid ) —> text

OIDE ™ Je= X|2kofl CHSt CREATE CONSTRAINT HHES X{MBILICE pg_get_constraintdef 9 J2iX ZOiS
g_dump 7} M= ZAQILICE

ag_get_propindexdef
ag_get_propindexdef ( index oid ) —> text
™ £ QG A0f CHEE CREATE PROPERTY INDEX TS x{ABhLICE.

&4 QIHAE properties ZEO| CHE EFHA QIHAO|Z 2 pg_get_indexdef £ IUS SQLE EHELIC o] &= 1
CH&l Cypher HENE Z={BfL|Ch.

coalesce

coalesce ( value [, value ] ... ) —> jsonb

I.

°
N
ro

of

7t OtL|2t oA HEHO|EZ, FHERZ 9| i SRO0f|= LIEHLEX| g45LICH

i
+

[

ik
52 M
[0 rr

ok ol oz
A

ALl jsonb YLICE QIXt = SHIEIE jsonb O|H ZE QIX}7L jsonb 2 HHEHE|D ZItE jsonb RILICE
H

QIXIS0| BE EfRIOZ HollH OZ2 RXSEE, HA =0 gt coalesce(vl, v2) = vertex &

=
ot
=
o

K
o
>
¥
o
[
i
b
i
nl
r
Y
B
2
0
2
>
=
QTt
-
_|:|_
M
o
-
i
N

ZHah 4~ Q17| 2 ULICE CHAl m::jsonb & EHI|MAIL.

nullo] Ot:! & QIXt 2

e

XF

mjn
rlo
0I=I

474X kLTt

AgensGraph 2.18 Documentation © 2026 SKAI Worldwide Co., Ltd. 295 /454



MATCH (m:movie {title:'Inception'}) RETURN coalesce(m, 0);

ERROR: COALESCE types vertex and integer cannot be matched
LINE 1: MATCH (m:movie {title:'Inception'}) RETURN coalesce(m, 0);

MATCH (m:movie {title:'Inception'}) RETURN coalesce(m.budget, m.year, @) AS first_present;

first_present

2010

datetime

datetime ( ) —> timestamp with time zone
datetime ( timezone "any" ) -> timestamp without time zone

datetime ( year integer, month integer, mday integer, hour integer, min integer, sec integer,
millisec integer, nanosec integer, timezone "any" ) —> timestamp without time zone

e
>
=
[m
2
2
rx
10
_l"l'l_
o
>
o
|
>
ox
_0'_|-
>
\J
&
==
I
e
P
==
>

=, = =

year , month , mday integer MO IMmL|Ch.
hour , min , sec integer S & AlZHL|ct
millisec , nanosec integer 1X 0|2 22l Ct, OO| TR X M EE HE LI X = HE{EL|CL
timezone "any" AlZtCH O| S 0|Lt FO{JL|CE O|E S0{ 'Asia/Seoul' {LICEH
g H
QIX} gl= WEll= oMY e=0|2 2, ot F2|2| 2= HOo| A2 AFS 21 EHZM A0|0j| M= 20| HREL|CY.
AZH HEl=  timestamp without time zone & BbetgtL|Ch 1 A[ZICHO| HA|A| 40|10 A|ZHCH XtAll= B EILICE

R
Hu
oy
153
s
=l

RETURN 2 Z1}Z SO 8601 HEHS| jsonb =X}

SELECT datetime('Asia/Seoul'), datetime(2020, 1, 2, 3, 4, 5, 0, 0,

datetime datetime

2026-09-02 16:52:34.625259 | 2020-01-02 03:04:05
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endNode

endNode ( e edge ) —> vertex

ZtMo| 712|171 = A S BIStStLICE end_vertex 7HCIE O|EQR BE Zt2 ot4QlL|CE ZE H|0|X|Q| end_vertex 2

HOSHAIL.

end_id
end_id ( e edge ) -> graphid

O HHE UX| 94n, 7HM0| 712|7= FHO| graphid £ HrersiL|Ct,
~

UMEOIEE2 start 2 end S ZTLZE MESIER, Ol = I A XM E A= AN E

endNode () = 1 FHEE 7HM2t0F LIt

AEXE HIWStALE OFest7|2t 51 & mi= AHIE 0| WS MHAL.

MATCH ()-[e:acted_in]->() WITH e ORDER BY id(e) LIMIT 1
RETURN start_id(e) AS from_id, end_id(e) AS to_id;

from_id | to_id

4.1 | 3.1

get_last_graph_write_stats

get_last_graph_write_stats ( ) —> record

O] M|Mo| ZF&r |2 Ogf= M7 |7 2ol HPEE=X| 712 CHA JH2 =l 3t o2 H ISt |C}. insertedvertices

insertededges , deletedvertices , deletededges , updatedproperties ®ILIC}.

k|

et

Py
(=]

Ol 7H2E{i= A4 T2t ofL2t Ox|et J2fm M7
ORI MX| B2 SEES o BHO| FH2E(S 002 WX o4 IHR 7|02, B s
ic

SQLOIM 2 ESHAIL. 0

SELECT * FROM get_last_graph_write_stats();

insertedvertices | insertededges | deletedvertices

]

deletededges | updatedproperties

| |
1] 0 | I |

0 0

get_time

get_time ( ) —> time without time zone
get_time ( timezone "any" ) —> time without time zone
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T e DF 2HOR HAIS QL0jA BT 1
AT JUSLICE AZf0| Z2{710F SIHH OFY Br4

=a=]

o

SELECT get_time(), get_time('Asia/Seoul');

get_time | get_time

4
t

12:52:34.62488 | 16:52:34.625259

graphid

graphid ( labid integer, locid bigint ) —> graphid
graphid ( id numeric ) -> graphid

2|02 id2t 2 idE, £= graphid 7} 3= HEHQ! labid.locid =XtE graphid = PHSLICH

1S

20|12 EH|o|22| id ZY 7|=g0| o] 4= Foleh ASLICH JHZIH OEA MEE[=IHE HUSHUA2.

A HEllE 292 M= SQLE fleh Ho|YL|Tt 1 21|0] 20| EMSH=X] 2QISHK| g5 LT,

-

SELECT graphid(4, 1), graphid(4.1::numeric);

graphid | graphid

4.1 | 4.1

graph_labid
graph_labid ( qualified_label cstring ) —> integer
graph.label HEHZ X|H$t2|0|E29| 2]|0|2 idE Hr=taiL|Ct.

SELECT graph_labid('moviekb.person');

graph_labid
graphid_labid
graphid_labid ( id graphid ) —> integer

XIE diskstL|Ct,

o

graphid 2| 0|2 28, & & 29|
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nEEE

graphid = Al 16HIE0] 20|12 idZ, LIHXI0| 22 idS SH&LICH 24 stLte] 202 MA7L graphid 2
oFT QlE|A H9| AZHO R Bt 4 QUALICE

A
TZHS XHX[SH2, 20|E HAE 2 =S AE2|X| ¢4 21

graphid_locid

graphid_locid ( id graphid ) —> bigint

Y Flol =ALE Hretotd, O 242 O 2f|o|22f A0 L2 LTt

"y
uin

graphid 2| EZ4 B8 =& 5

MATCH (n:person {name:'Keanu Reeves'})
RETURN id(n) AS id, graphid_labid(id(n)) AS label_id, graphid_locid(id(n)) AS local_id;

id | label_id local_id

4.1 | 4

I
| 1
id

id ( v vertex ) —> graphid
id ( e edge ) —> graphid

20| A|EXLE HretpfL(C).,

[

2h
G

met  |H
o o

Kl

FEFR! (id, properties) O|1 edge = (id, start, end,

O|N2 12T g7t OFELIC). vertex = =g Ef
El ENZ HE7|ot ZAQILICH parse_func.c:1961 ).

properties) QLICt J2fA id(v) = ZEM
properties(v) = Z2 k|2 g&LIC
&

Z2 20| OFELICE 222 id 2h= 0|52 £42 =0, oA CllofE{Alojl= 2

iS PostgreSQLO| gH+ &

—

i £M0| Qo8 Z nullg
HEstSHLICE, id(n) S MAAIQ.

[<r o TLod

2 jsonb 2XtE

jsonb E ZMX| 241 graphid £ SLICE HASHH ZMWELICE min(id(n)) 2

a
rir

RETURN 2 Z1t=
"4,1" 2 S0H3LICH

MATCH (n:person {name:'Keanu Reeves'}) RETURN id(n) AS identity, n.id AS property_named_id;

identity | property_named_id

4.1 |

label

label ( v vertex ) —> jsonb
label ( e edge ) —> jsonb

J2HE @47t FSO{E Q] 20| O|ES jsonb ZAIE= HFetpfLCy.

—
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nEEE

label 2t labels = SiLIE CIEA| E7|8t Z40] OfL|2} M2 Cf
20|28 HstStL|Ct. 1labels = 1 2|0|E S|l 1740] At&3H= 2

o Hm
mot
5
14
~
n
—~
Q
o
1)

label 2 MA OtL|2t ZHMOIME SEISt, labels &= 2EX| t&LICE ZHA0] CHeHA= 1label(e) 2 type(e) 7t
22 SEQLICE

=

ro
WF

MATCH (n:person {name:'Keanu Reeves'}) RETURN label(n) AS own, labels(n) AS own_and_inherited;

own own_and_inherited

I
"person" | ["person"]
= Ho| Z2iX|= A2 2|0|20] 45T ufeEdL|ct 227t Q= 20|22 StLt FIHeLICH

CREATE VLABEL creature;
CREATE VLABEL dragon INHERITS (creature);
CREATE (:dragon {name: 'Smaug'});

MATCH (d:dragon) RETURN label(d) AS own, labels(d) AS own_and_inherited;

own | own_and_inherited

"dragon" | ["dragon", "creature"l]

JCks 2%S THA| SllLCE:

MATCH (d:dragon) DETACH DELETE d;
DROP VLABEL dragon;
DROP VLABEL creature;

ol labels() 7t Si&LICE

MATCH ()-[e:acted_in]-—>() WITH e LIMIT 1 RETURN labels(e);

ERROR: function labels(edge) does not exist
LINE 1: MATCH ()-[e:acted_in]—>() WITH e LIMIT 1 RETURN labels(e);

HINT: No function matches the given name and argument types. You might need to add explicit t
ype casts.

labels
labels ( v vertex ) —> jsonb

HE XAl gloj2 1t O%0| 453k BE 20|23 M2 ARE B2 2|AEES gttt
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MEOERSLICE labels(edge) = S&LICH
2271 gl 8l0|20M= 2|AE| 2471 5LE0|1, O210| =38 ZLL|Ct

length

length ( value jsonb ) —> jsonb

EXEe 2Xt 4, 2| AEQ| @4 o s WO F| ~E dhetpiL|Ct.

oHg
size 7t O] &=2| Cypher & E7|L|C}. ThA{7} DS CHA| MEE At H2O| 0|Z0| length 7t ELICEH

ZELF 2T 9._+_9| HEOl| CHSt length = 520| CHE EIHQ| &~QILICL O H=EQ| 7

7k Ji4-lL|ct Z 2 H(O|X]| Q|
length £ &IISHHAR,

2715 XU QFE X ¢ D HAE

L fad

0%k

Eie| Z0|E ghetefL|Ct.
keys;

RETURN length('The Matrix') AS characters, length([1,2,3]) AS elements, length({a:1,b:2}

characters | elements | keys

10 | 3 | 2
localdatetime

localdatetime ( ) —> timestamp with time zone
localdatetime ( timezone "

any" ) —> timestamp without time zone
Oixlf ETHIMO| EfUARMIT o= X[ ot A|ZHCHC| SIXH HA|A| 2h2 reteti|ch
o

QIX} gl= YW= EFUTIX| X datetime() It &2 2t

L5 A= A2 GQAL =22 93 20|H, o=
Z AIZMHE HE|X| eb&Lch

AZiH HEll= datetime(zone) 2t ORMZEX|Z  timestamp without time zone
Ef 25 oHd g4-0|2 2,

0T

qn
ogk

get_time I} 2| 07| H2 g2

ETM ALO|Of| M Z2{ZfLICt
properties

properties ( v vertex ) —> jsonb
properties ( e edge ) —> jsonb

IJ

kd
ek

2T Q@49 properties THIE WOZ gHretatL|Ct,
=
[=]

C

id o ORX7EXIZ O|A2 FHE 20 =7} ofL|2t St Eteloll Ciet 2= MEH0|E2, O HHE S = A 0|42 HIE0| EX|
LIt

12

vertex_to_jsonb 2} edge_to_jsonb 7} &
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properties £ Q™ 13S T detoast HLICE 7| SHLIEF ASHCIH 1 7|E HHA|L.

MATCH (n:person {name:'Keanu Reeves'}) RETURN properties(n) AS bag;

bag

{"born": 1964, "name": "Keanu Reeves"}

regather_graphmeta
regather_graphmeta ( ) —> boolean

ag_graphmeta £ H|R1, ¥Xl J2jIo| 2= 7HM 2||0| 22 AZHeH CHA| THSLICE  ag_graphmeta & O (A% A &|0|2
Ztd 20|18, £ HH 2|0|8) ==0| LIEILH=X[2F 2f Z=8te| ZHMO| B JHRIX|E 7|26tH, 2= IS 2 IHEO0| XN + ls
20|12 HIoO|&2 AU ELICE

nEEES

o] A7M

rlo

Jdeimol RE 7k

—

o

SO Z H|20| J2jZ A 7|t A HEILICE

auto_gather_graphmeta = A 7|7t 2o uhiotct 1 H|O|ES £[ACZ QX|ThL|Ct O M™ES 1 k{2 chEF Hx|
£O= [ IHEEMAR.

o

of
n
ra

NOTICE: regathering graphmeta... = L1 %S stabstL|Ct,

SELECT regather_graphmeta();

NOTICE: regathering graphmeta...
regather_graphmeta

size

size ( value ) —> jsonb
size ( pattern ) —> bigint

2
=

M
2

1 ZO|E gretRfutt, S =3 1 1iEH0| YX|Sh= Sl HretefLic).

ZF
HA [y} ~
nEEES

= HEfl= A SXE PHELICH HES HNLE ( 2 AESIER, 2= £ gl A2 2O ELIC) 2t WEll= length 7}
C|o 2 Zat Z3#H9| 0|20| length YULICE INE HEH= T2 M= MERE] 20| count YL|C}.

shortestpath Lt allshortestpaths £ QIXIZ FH INEIOZ QI5|X| t11, AtopH HZO| Jfet= 7|& £8 QX|BLCt.

MATCH (a:person {name: 'Keanu Reeves'}) RETURN size((a)-[]->()) AS edges, size(a.name) AS
name_length;
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edges | name_length

4 | 12

startNode

startNode ( e edge ) —> vertex

ZbMo| L= HES grststL|Ct start_vertex 7 CHE 0|E0=2 BE ZH2 shQlL|C} A2 H0|X|2] start_vertex =
SN 2.

start_id
start_id ( e edge ) —> graphid

O HES 4R 944, 2ol HLh= HEO| graphid S gHetefLICh end_id 2| 1Y FHo| Oz MEEL|C

type ( e edge ) —> jsonb

20| 0|2 jsonb EAIE= HetSiL|Ct. label(e) 2t &2 2{0|H, Cypher?t 27| EIRJ0ll 4= 0|E Q2 RE

Zhdok ghsL|CE M| AH HEELICE label S MHA|R.
MATCH (m:movie {title:'Inception'}) RETURN type(m);

ERROR: function type(vertex) does not exist
LINE 1: MATCH (m:movie {title:'Inception'}) RETURN type(m);

HINT: No function matches the given name and argument types. You might need to add explicit t
ype casts.

MATCH ()-[e:acted_in]->() WITH e LIMIT 1 RETURN type(e) AS relationship_type;

relationship_type

"acted_in"

S8k

—

openCypher

rir

id() = openCypher7t ttetst= M4t ofL|2t graphld Z 2|0|5 idet AIHA HS S distshL|Ct O AT} Aot Qle SOt
r

HOPX| o410 J2HI FA|O| M DFELICE T2{Lt 20 EESE FaIt OfL|H, I 0] CHEt A=

openCypher2| labels() = FHEO| X! ZE 20|52 gratetLICh H7|M= FHEO| of2f JHE X &= A7| W2 LT o{7[M
HE2 Heto| ottel 20|23 THAI0, labels() = 21 2{|0[20] 2210| &£5h= 0|2
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Hu
=2
[

i3t nodes , relationships , length
jsonb HAXIR} 8t — properties() 7t 2tEtshH= W Q17|

T2 HIEMH|O[E] &4 — meta.x A7|Of

2|AE g

J2HE 2401 tieh collect() = I CHA HOJE|E HIES 2HED, HIE QH=EY

2| AEQ} Mof| CHot &S RILICE Cypher?| 2|AE= jsonb HIEO|ZZ O] =2 json
t

Cyphere E|AEQ| XS 0FE M|11, £210|A list[a..b] = &%t

Of|A[= OfIx| Ci| o] E{ Allof| A AU EILICY.

o
H
0%
of
Rl
52
i}
e

array_size

array_size ( list jsonb ) —> integer
array_size ( list json ) —> integer
array_size ( list anyarray ) —-> integer

HHE O BhELICEH cardinality @ 22| #o| 7|= MIX| ef&LICH

QUIZE Al 47t 21014 22 0|50] Cypher 2|2

RETURN array_size([1,2,3]) AS n;

cardinality

cardinality ( value jsonb ) —> jsonb
cardinality ( p graphpath ) —> jsonb

2[AES Q4 4= WO| obF 4, = F2| HFI i 5 ghetgfLCt.

g

EAER2 ARELLE 2XE0= length & MHAIL.

RETURN cardinality('abc');
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ERROR: cardinality(): list or map is expected but "abc"

rr

B0l tishM = R ZR4S ehH MEZ, 2Hd SHLIRl H2 = 32 £ 22 20| thet length =13 FLICH
a x

PostgreSQL XtAI9| cardinality(anyarray) T W|O|E|E BHE| OH2 MEE|H, jsonb 7t OtL|2} integer &

gretgfLCy.

RETURN cardinality([1,2,3]) AS list, cardinality({a:1,b:2}) AS map;

MATCH p=(:person {name:'Christopher Nolan'})-[:directed]—>(:movie {title:'Inception'})
RETURN cardinality(p) AS elements;

elements

head

head ( list jsonb ) —> jsonb
head ( list anyarray ) —> anyelement

B|AEQ| X QAZ HiBKSHL|C}

nCEES

gl 2| AEE @RS WX| &1 nullS gretgL|ct
HE QHZEEE 24 XpAIO| EIRIS Bhatsto 2 MM th$t head(collect(n)) 2 vertex S HatghL|Ct,

RETURN head([10,20,30]1) AS first, last([10,20,30]1) AS final, tail([10,20,30]) AS rest;

first | final | rest
10 | 30 | [20, 30]
keys

keys ( map jsonb ) —> jsonb

LE O 940 £4 0|5 553 HratefLh.

k2
o
ek
nx

ME, LT =M OFELICE DFE =Mt

1

>

Mz jsonb ZtO| 7| =MYLICE 7| 20|z, LIS HO|EQULIT MY

Qo ZI1E HHSHIAIL.
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HEo|Lt Zh

(S

mjo

QIXtE £ = USLICH 20| X7 | £ WO = Hetx| 7| thZ L|Ct.
MATCH (p:person {name:'Keanu Reeves'}) RETURN keys(p) AS property_names;

property_names

["born", "name"]

RETURN keys({title:'Inception', year:2010}) AS map_keys;

map_keys

[Ilyearll ) ”title"]

last

last ( list jsonb ) —> jsonb
last ( list anyarray ) —> anyelement

B|AE0) OFX|at Q4 HRILICE ¥l B|AEE nullS BRILICH AK| OfFlS head = ETBHIAIR

range

range ( start integer, stop integer ) —> jsonb
range ( start integer, stop integer, step integer ) —> jsonb

start FE stop 7HX|Q| = SES HraoiH, & 28 ZEPL|CL

= Ej Mo
start integer 529 A ZtLich
stop integer 220| TEE 4 Qe OFX|a ZHILICE  start OlM step M Cio HzHs| 1 Ztofl & gt TekElL|Ct,
step integer SIrEULICE MekotH 22t mie 1, L2 mie -1 )Lk
Dot
Hit=

= PostgreSQL B{Z0| OfL|Z} jsonb O|EZ, C}Z Cypher 2|AEQ} OFXIZIX|Z HXIE 20|10 2 4= USLICE

QkZo| ZEELICE stop 2 start OA step X Cigl Fets| 1 Zfof| 22 uigt S 20f| LIEFL|CY.
100{lA BLEX|ZE range(1,9,3) 2 70|A BELICE

9,
stop O| start 2ECECH I ZF Q10[% LiZ7HH LT
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RETURN range(1,5) AS up, range(1,10,3) AS step, range(5,1) AS down, range(5,1,-2) AS
down_step;

up | step | down | down_step

(1, 2, 3, 4, 51 | [1, 4, 7, 10] | [5, 4, 3, 2, 1] | [5, 3, 1]

tail

tail ( list jsonb ) —> jsonb
tail ( list anyarray ) —> anyarray

B|AEC| X R4S W LID{K| MRS wers|c

=

g

head 2t last 2t &2|, gl 2[AEE nullo] OL|2} Bl 2| AES BESFSHLC,

RETURN head([]) AS first, tail([]) AS rest;

first | rest
_______ +______

| [1]

unnest

unnest ( from_json jsonb ) -> setof jsonb

o
>
m
I

fo

>
=]

o

rot

00}

|0

Hu

15}

o>

r

im

PSS
=

Tg ghet st-LL). Cypherol M= Xt7|7F 52l Bo| A2 E-LITE. FOR x IN list 7F &2 dZe
S0l vrelgsor e mi= 10| 87| A&

= —

1
T
o
10
o
Ou

0

2 value O|EZE SQLO|M= SELECT value FROM unnest(...) E &LICL

PostgreSQL2| unnest(anyarray) T U[O|E[E H{E0| OCHE MEEIL|CE

MATCH (m:movie {title:'The Matrix'}) RETURN unnest(m.embedding) AS component;

component
-0.07594558
0.04081754
0.29592122
-0.11921061
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FIR7I=t 27|

E|AEE TtE= g R 7ie 22X g H(O|X|of| 2A2tE) }ELICE EXtEE OtL|2t 2| AEE §|E = reverse , J2|1 E2XIEE
Z[AEE X2 split ULICH Z|AE EFRIQ| tHEt M| 7EX| = EIR] et I|O|X[of] QELICH toStringList , toIntegerList ,

toFloatList QILIC|.

SehM

—

openCypher

O07|M range() &= openCypherOX|2t OFEIZEXI2  stop 2 ERFEILICE openCypher®| reduce() = X[RIE[X| ¥&LIC
E2|AE AI2[AMO[LE FOR S MMAQ. THE AI2[AM S X| =X ESLICE

[ELLy

RER
DE 84— DE S 3 K|

A
e
A g+ — 2 AEE HEE collect
#— all, any, none, single , isEmpty

jsonb HAIXIQ} Bt — 2| A E Of2fjof U= HMKIE

=X1E g

BIAEQ CHot S-S LICH 42 jsonb 2 E01, 0| E*—’F% H" text QHZEEQR} jsonb LHEEE EF 2N
QUSLICE TkM7L o= AHE DEEX= BAS HI|=X[0f| 2 U2 2|t £40| FA ZAH SESHK| = &LICH 320]
EX7t == 2=t O ES

A E Hof —'.:—‘Riﬁl—llih
OfiA|:= ofiA| CilofE{ Aol A &

left

left ( string jsonb, n jsonb ) —> jsonb
left ( string text, n integer ) —> text

Ao
>
g

o ¢t n XIS glerelL|ct.

kl
S
met
ik

£M0f| M4 2|EHE S & =H BSELICE left(jsonb, jsonb) &b left(text, integer) 7t S5ZH0| & 8t7|
2 IL(Ch

MATCH (m:movie {title:'Blade Runner 2049'}) RETURN left(m.title, 12);

ERROR: function left(jsonb, integer) is not unique
LINE 1: ...ATCH (m:movie {title:'Blade Runner 2049'}) RETURN left(m.tit...

~

HINT: Could not choose a best candidate function. You might need to add explicit type casts.

left(m.title::text, 12) XNZ EXES & Helst7LE O3 Z=0| @l substring 2 MAAIL.

n O EXEECH 3H 2XHE HAH|E ghatetL(Ct.

MATCH (m:movie {title:'Blade Runner 2049'})
RETURN left(m.title::text, 12) AS head, right(m.title::text, 4) AS tail;

AgensGraph 2.18 Documentation © 2026 SKAI Worldwide Co., Ltd. 308 /454



head | tail

"Blade Runner" | "2049"

lower

lower ( string text ) —> text

EAIE S AEXE HHetBtLICE PostgreSQL XHM2| 8f~0]11, jsonb EXIEO| text 2 HEE[T7| MZ0 CypherOiA &S 5
UELICE. toLower 7t Cypher Z E7|0|1 jsonb S ZHIZ 2HELICY
RETURN lower('AbCdeFG') AS lower, upper('AbCdeFG') AS upper;
lower | upper
"abcdefg" | "ABCDEFG"
ITrim
1Trim ( string jsonb ) —> jsonb
2R 2AZo| ZuS |G LICE
oHg
SO RASLICE MY 22X T e He Yl SLICh 320 HREHH PostgreSQLS|  trim(text, text) =
MAA 2
RETURN 1Trim("' ABCD ') AS 1, rTrim(" ABCD ') AS r, trim(' ABCD ') AS both;
1 | r | both
IIABCD 1] | 1] ABCDII | IIABCDII
replace

replace ( string jsonb, old jsonb, new jsonb ) —> jsonb

ol 2 BXI0| LIEILIE BE 28 CH2 XY HHBLIC,
0|2 EI Ay
string jsonb ZMe EXtEdL|Ct
old jsonb s 22 EXELICE

AgensGraph 2.18 Documentation
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new jsonb HHY 22 EXEALICE old 2ChZ7AL Hote =1, ¥l EXtE e EL|Ch

nCEES

old 2 new 2| Z0|7} ZOtO} 5= 242 OFELCY.

LIEHLEX| @4= old E FH EAtE0|

¥
::
u
rc
i
]
I
=l

MATCH (m:movie {title:'Terminator 2: Judgment Day'})
RETURN replace(m.title, 'Judgment', 'Judgement') AS british;

british

"Terminator 2: Judgement Day"

reverse

reverse ( string text ) —> text
reverse ( list jsonb ) —> jsonb
reverse ( list anyarray ) —> anyarray

ZAEOILL 2| AEES FEELICE

nEEE

= X0l E2 AL, 3 S2 AR sl M2 Ch=A| SEELICE EXE 2[E—E2  reverse(text)

| oy
Z iMe|of FEEIL|CH XY £M420]0| jsonb 0|22 reverse(jsonb) Z HME|l=H|, 272 siEot FREL|CH

RETURN reverse('Blade Runner 2049'::jsonb);

ERROR: reverse(): list is expected but "Blade Runner 2049"

—

L8 HZE=0|0| jsonb 0|22 1 Hetnt 27| SEEILICE SAE FIEH HiH2 o Hats st

reverse(m.title::text) QL|CH

ul]

ES

m
I

4ol

rir
ogt

Heto| ARIHX| #SLICE jsonb LQHZETE|AEE FESLIC

RETURN reverse('ABCDEFG') AS text, reverse([1,2,3]) AS list;

text list

"GFEDCBA" [3, 2, 1]

MATCH (m:movie {title:'Blade Runner 2049'}) RETURN reverse(m.title::text) AS backwards;
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backwards

9402 rennuR edalB"

right

right ( string jsonb, n jsonb ) —> jsonb
right ( string text, n integer ) —> text

ZAES F| n 2XE HrateLc)

[Lm

I

dofl =+ 2EES o & el 22
rTrim

rTrim ( string jsonb ) —> jsonb

ZAE Fl1Re| SMS MAHELICH M HFE 1Trim S HOSHAIRL.

split ( string text, delimiter text ) —> anyarray

TEAZFLHELEE 2E X0i|M 2XHE S FEt 2|AER ghEL T

N R

|_I

7*8 EXtF el i E LT} =0}t
OBt} Cypher?l RETURN 2 J7Zd2 jsonb Z|AEZ ZHL|CE

LIEILIR| Qb= FEAIE FH EXIE THE B2 224 StLinZ| 2| 2E7}

FEAh= I{EOf o2} 2| E EXIEYLICE ot EEH 40| ERHH PostgreSQL2)

RETURN split('Action/Sci-Fi/Drama', '/') AS genres;

genres

["Action", "Sci-Fi", "Drama"l]

str_size
str_size ( string text ) —> integer

BEXEo| 2Xt 2 integer Z HEzbetL|Ct

aE

size 2 length 7t Cypher & E7|0|11 jsonb & Ht=tgt
C

jsonb £ YA LfX| QIOIE E|=2 HSELICL E2I0[H,

RETURN str_size('hello') AS n;

AgensGraph 2.18 Documentation
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left 2t SR/StH, IUS

SjL|ct,

= Cypher #Z|E ZM= SQLO| 2 =&

regexp_split_to_array

=
=

SHEIRE anyarray 2 MASIEZ SQLAUIM pg_typeof 7t anyarray 2

MR,

HIO|EIY  integer 7} LRt SEXI}
EXJLICE
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substring

substring ( string jsonb, start jsonb ) —> jsonb
substring ( string jsonb, start jsonb, count jsonb ) —> jsonb

ZAES| URE HrESHH, start Ol AIZISH 27HK| £=  count SAHZHE O|O{ELICE

0|2 Ef AE
string jsonb XS EXtEL|ch
start jsonb A =Xtel 21X|0|H 0K E HL|c.
count jsonb He 2Xt SULICt MefstH 22Xt LIHX] MEALICHL 22 Hoi7He  count & ' 20| HELICE
neig

start = O2E MM, 186 M= SQLQ| substring 2 CHELICE THM7F12 CHAl {3l FE2 6= QXIS 02
MAIN Q.

left Lt right 2 2| 0| e £400 CHoll 251X 82 £49| FRES F{oh= Of AT ot LHRLICH

RETURN substring('ABCDEFG', 2) AS from_two, substring('ABCDEFG', 2, 3) AS three_from_two,
substring('ABCDEFG', 4, 10) AS past_end;

from_two | three_from_two | past_end

IICDEFG” | "CDE" | ||EFG||

toLower

toLower ( string jsonb ) —> jsonb

Ho
Pl
2

kd
in)
o
fital mjo

e N R B [

jsonb EHOOE reverse 2 EZ| 40| H #Het glo| S=gLICE

lower 7} PostgreSQL % thd &4=0|11 2= SAIRILILE 2 2 Hretdh= Erlt CHELICE

MATCH (m:movie {title:'The Fifth Element'}) RETURN toLower(m.title) AS lower,
toUpper(m.title) AS upper;
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lower | upper

"the fifth element" | "THE FIFTH ELEMENT"

toUpper

toUpper ( string jsonb ) —> jsonb

ZAEE 22 HretetL|ot 25| OXl=  toLower S HISHYAIL.

trim ( string jsonb ) —> jsonb

EAE & 29 SHS WAL
g

ro

trim 2 &= 0|S0|HA 2% HEHO|7|= SIEE, 07|M=
str) HE7|= CyphertiM £ £ Qi&LICH

RETURN trim(BOTH 'x' FROM 'xxaxx');

ERROR: syntax error at or near "BOTH"
LINE 1: RETURN trim(BOTH 'x' FROM 'xxaxx');

~

upper

upper ( string text ) —> text

ZAES CHEXLZ BHetefL|Ch PostgreSQL AtAIQ] ef=ILIC. lower £ HIISHYAIL.

of

g4 80| LX|AZ|7]
ZAE AALU| 7H= g7t OtL|2t HLEXIO|H, Zb2t 2 Y=I5HA| 4= 0|22 FHEZ 10| §=0| ASLICH

MR} Fe s &o| £l =7
STARTS WITH string_starts_with IZ ZXE0| LER ZAERE AlEY o
ENDS WITH string_ends_with I ZXE0| RER ZAEE 2
CONTAINS string_contains QEZX EXtH0| 21F ZXE oLl E LIEH f
=~ string_regex RIZ ZXE0| LEZS Yot HHAIQ R loF UX|et uf
AgensGraph 2.18 Documentation © 2026 SKAI Worldwide Co., Ltd.
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MATCH (m:movie) WHERE m.title STARTS WITH 'The Matrix' RETURN count(x) AS n;

M

S A &4 AYAE £ 4 QISLICH 242 £4019| Bl OfL|2t £dof Ciet et 2 E0|22, OF Stz 22| the 2=

openCypher

openCyphere= CHAZAL Bt+E  toLower - toUpper E, SM HH &E Trim - rTrim - trim O HV|SIH, CHA 7 2%
SEIRILICE openCyphere| substring = 07|A{et OFEZEX|Z2 O E MLICE 1left 2 right & openCypherk Mo|st=
PostgreSQL gi-2L|Ct £M0f H 2[HES & £ o] Z=eh2 EE0|A Bofit ®o|1, 0|4 7Hs$t HWEf= substring
oILICt

(=] .

e

Gl

ogk
rn o

oot

I.

K

A g

rin
oot
]
r

ol

A
e

m
1]
rE
rio

8t — toString , toStringlist

i)
|>

E

oot

4~ — split O] gtetst= A

M= 2MZHSAEQILICH HEE £M8 ZHIZ 8= jsonb QE{Z =2} PostgreSQLOIA 2 double precision
QHEEE 21 JYSLICL 0= Z0[= Cypher®| RETURN 2 BIE jsonb =AtZE EHTIL|CL
O|0| d 2 EBLIX| toH Ztr = BIC|FAL|CE

OfiA[= OfIA| Ci| o] E{ Allof| A AHEILICY,

abs

abs ( x jsonb ) —> jsonb
abs ( x numeric ) —-> numeric

AR EEHgtS HhatelL(C.

[ §

MATCH (m:movie {title:'Inception'}) RETURN abs(m.year - 2000) AS gap;

acos

acos ( x jsonb ) —> jsonb
acos ( x double precision ) —> double precision

x O O ZAIRIS Efr|ete = BretstL|Tt. x = -1t 1 AtO|o{OF ghL|Ct.

[l
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asin

asin ( x jsonb ) —> jsonb
asin ( x double precision ) —> double precision

x O OlZAIRIS BIC|2te = BHRtRfL|C, x = -1k 1 AO[O{OF BfL|Ct.

—

atan

atan ( x jsonb ) —> jsonb
atan ( x double precision ) —> double precision

x 9| OfFEMEE 2IC|Qto = HHetpiL|CE,
atan2

atan2 ( y jsonb, x jsonb ) —> jsonb

atan2 ( y double precision, x double precision ) -> double precision

nEEES

atan(y / x) ECFO|RS MHA|R. OAR2 -15/3115/-35 T+E

RETURN cot(1.5) AS cot, asin(1) AS asin, acos(0.5) AS acos, atan(-1) AS atan, atan2(-1.5,

1.3) AS atan2;

cot asin
atan2

0.07091484430265245 | 1.5707963267948966 | 1.0471975511965979 | -0.7853981633974483 | -0.8567

056281827387

ceil

ceil ( x jsonb ) —> jsonb
ceil ( x numeric ) —-> numeric

o
ox
e
i
e
[
1%t
r
=l

x ECHAX| o2 71E &

RETURN ceil(3.1) AS up, floor(3.1) AS down, round(3.6) AS nearest, sign(-19.93) AS sign;

up | down | nearest | sign

4 |3 | 4 | -1
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cos

cos ( x jsonb ) —> jsonb
cos ( x double precision ) —> double precision

2tC|QFQ = FOJE 29| TAtRIS HhetRfLCy.

cosd

cosd ( x double precision ) —> double precision

H'|

ol

=

ZEES

OfZl Zto| FAfRlS HratetL|Ct.

[

O 121 X0l M FefetL|ct. 2t B Heldt= Z2 O™X| ELICE cosd(90) 2 00|X|2h cos(radians(90)) 2

0.0000000000000000612323399573676621L|C}.

= HR "Eloll= jsonb HEETGICEE £40| double precision S HEHEILICE

RETURN sind(30) AS sind, cosd(6@) AS cosd, tand(45) AS tand;

sind | cosd | tand
0.5 | 0.5 |1
cot

cot ( x jsonb ) —> jsonb
cot ( x double precision ) -> double precision

2tC|Qto = FOJTI 20| FEHHIE, & BFHIES| A5 dietetL Tt X ofAl= atan2 £ EISHUAIL.

degrees

degrees ( x jsonb ) -> jsonb
degrees ( x double precision ) —> double precision

BiCiote E& Wit

=

RETURN degrees(pi()) AS half_turn, radians(180) AS in_radians;

half_turn in_radians

|
180 | 3.141592653589793

e () —> numeric

QU &2 numeric OF HiEFSHL|CE
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nEEE

Z0t7t numeric O|2Z, double precision @ exp(1) ECIX}SITF SELICE 2.7182818284590452 CH

2.718281828459045 QUL|CY

RETURN e() AS e, exp(1l) AS exp_one;

e exp_one

2.7182818284590452

I
| 2.718281828459045

exp

exp ( x jsonb ) —> jsonb
exp ( x numeric ) -> numeric

e x H&ES grereict.

[ §

floor

floor ( x jsonb ) —> jsonb
floor ( x numeric ) —> numeric

x HC} 3X| 42 71E 2 FE et Ch MM dXl= ceil S EISHIAIL.
In

1n ( x double precision ) —> double precision
1n ( x numeric ) -> numeric

x O AiAZE gietetL|tt. CypherdlM 1log 7t dliAlEl= gi4=7t 0|Z40|1, O] O|E2 = 2 =&Y = JUFLICE

log

log ( x jsonb ) —> jsonb

Cypher #2|0| M= TtM7t log & 1n QZ CHA| MO=Z Z1p HHO| 0|F0| 1n O] &1 QIX} F i HEl= Yi&LICH

RETURN log(2, 8);

ERROR: function ln(integer, integer) does not exist
LINE 1: RETURN log(2, 8);
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HINT: No function matches the given name and argument types. You might need to add explicit t

ype casts.

20| 109! PostgreSQLS| 1log 2= HITHRILICE CypherOA 2 102 M2{H 1logle S MAARQ.

RETURN log(27) AS natural, logl@(27) AS base_ten;

natural base_ten

3.295836866004329 | 1.4313637641589874

log10

1ogl@ ( x double precision ) —> double precision
1ogl@ ( x numeric ) —> numeric

x O] 210 215 grettL|ct. CHA| MO|X| 9B 0] 0|F2 Aol Itz ol LICt

pi

pi () —> double precision

i

nE 2retetL|Ct AX| oKX= degrees £ EIISHMAL.

radians

radians ( x jsonb ) —> jsonb
radians ( x double precision ) —> double precision

=S 2fr|Qto = HEplLIC,.

=3

rand

rand() = =H2= HAIE A0IM ST OUS SHLte| &2 FELIC #2[2 ZE dat FH|E

£ SLICt thdl PostgreSQLE| random() 2 2ESHIAIR. A2 HEF &0|11 Cypherdf M= SERLICH.

FOR x IN [1,2,3] RETURN x, rand(), random();

rand random

0.33269661597409694
0.10517878758331145
0.3874591104544447

N

0.533950385997692

I

1 | 0.533950385997692
I
| ©.533950385997692
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round

round ( x jsonb ) —> jsonb
round ( x numeric [, scale integer 1 ) —> numeric

x St 72 o2 UEEstH, 0.5= 00|M B Zo = SE[LCE

Tadst &

i)
gt

a
jsonb HEHE Mp20FutS2ISHL|CEH A X2 H7(2{H d HBAS A numeric HEHE MU 2.
round(x: :numeric, 2) L|C}.
sign

sign ( x jsonb ) —> jsonb
sign ( x numeric ) —> numeric

x o B350 a2t -1, 0, 12 BH=tgtL|Ch X M= ceil 2 HISHMAL.
sin

sin ( x double precision ) —> double precision

o
=2
bl

jsonb QIXtoi Ciet At EfRJ0| 0|2 g4-Sat LHELICE

RETURN sin(@.5) AS sin, cos(@) AS cos, tan(@) AS tan;

sin | cos | tan
I

MATCH (m:movie {title:'The Matrix'})

RETURN pg_typeof(cos(m.embedding[@])) AS cos_t, pg_typeof(sin(m.embedding[@])) AS sin_t,

pg_typeof(tan(m.embedding[0])) AS tan_t;

cos_t | sin_t |  tan_t
"jsonb" | "double precision" | "jsonb"
sind

sind ( x double precision ) —> double precision

T2 FOIT 2| AfRlS BHStLICE AN M= cosd £ HIGHUAIL.
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sqrt

sqrt ( x jsonb ) —> jsonb
sqrt ( x numeric ) —> numeric

2 IXk= nullo] OtL|2t L FYL|CE:

RETURN sqrt(-16);

ERROR: cannot take square root of a negative number

MATCH (m:movie {title:'The Matrix'}) RETURN sqrt(m.year) AS root;

root

44.710177812216314

tan

tan ( x jsonb ) —> jsonb
tan ( x double precision ) —> double precision

2tC|te = FOJT Zto| BIHIES HratetL|Cl, &H| oFl= sin S HIOSHHAIL.

tand

tand ( x double precision ) -> double precision

T2 FOT 2t BHHIES HrEtetL|C AH| OlHl= cosd £ HUSHAIL.
£40]l st d=

+, -, %, /, %, ~ HiXt= £-0f o SEISHXIT, jsonb D|HLXIO| M= SQL| #&I0] OFL|2t jsonb XtAIC|
A E WELICH 72| LisH F= Lixdo| ELCt

RETURN 7 % 3 AS modulo, 2 ~ 10 AS power, 7 / 2 AS integer_division, 7.0 / 2 AS real_division;

modulo | power | integer_division | real_division

1 | 1024 | 3 | 3.5000000000000000

22t jsonb Of CHst, HHEIOZ O]

[l

=2 HAXtE FHE ASLICE jsonbof| TS A= HMAE HOSHIAIL.
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St

—

openCypher

07|14 log() &= 20| e0|11 PostgreSQLAIA= =O| 10LICt openCyphere AIHZE log E EI|SIEZ, Cypher #H2l=
O|A 7tsdtn SQL #2l= JFX| #&LICt openCypher?l e() 2 rand() = J}ELICE rand() & &2 FoICH= HoilA
EIOJLt QJELICE haversin() 2 X[RIE[X] Q&L

AL
T
EA g4 — avg, sum, stdev

EtQ) B3t 8t — toInteger , toFloat

1

LR
graphpath Of CH$h &4

=
[=1 =
Hrelgsts, EHat Zhdol

—

ot OAE SN LHE M 71X A2 B HENRILICE graphpath & MATCH p = (...) 7t
2

ZE2= 0|52 20 HIRIFELICE MATCH p = (a)-[rl->(b) MEHYILIC}. O] et+S2 IHEO| OfL[2} O HKE BEL|C,

OllA|= Oi[R| CHOfE A0l Af &b ElL|Ct.

allshortestpaths
allshortestpaths ( pattern ) —> graphpath

FHE MO 2E 2| F2E HSLICL F2 HA0f| 0|52 S0/ Z20IC} ot WS Biehstn, Boisoz MH H2o| HiES
H

m

.4
ojz] EflE £ 2t IIHE OC|ME X|RIE|X| 4O allshortestpaths &= JHAL|CE 20|22 X|HSHA| 2 7S
UXIA|Z|Z2 WHERE label(r) IN [...] 2 Z2{ LHHAL.

HHAOZ MM graphpath[] £ LHEQEZ, 1740) st length() = $F Z29| ZHM 47} ofL|2t RtopH AZO| H4E
A-II|_||:_|-
= .

MATCH (a:movie {title:'The Matrix'}), (b:movie {title:'Inception'})
RETURN length(allshortestpaths((a)-[:related_tox*..4]1->(b))) AS paths_found;

paths_found

1
dijkstra
dijkstra ( pattern, weight ) —> graphpath
dijkstra ( pattern, weight, condition ) —> graphpath
dijkstra ( pattern, weight, LIMIT count ) —> graphpath
dijkstra ( pattern, weight, condition, LIMIT count ) —> graphpath
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HE Ato|2] 71y gt B2 E HELITE 2 ZHI9| HIZ2 weight 7h HItHE! ZHLIC.

. T HE AfO|Q A Hete| SHLIQJLICE olE E01 (a)-[e:related_tol->(b) YLICL weight 7t
pattern ZEAME
2AS| £ME A=CHH EA HAE FHA L.
K| . N
weight A ZHd SHLEE RLbs HISQILICE D2{Els 2E ZHA0||A 0K 7HOF ZLICh
[}
=2
condition A ZhMof| cHt MEx TE{QIL|CE 0|4 Q&S 7HATH X|LIZHL|Ch
O:
—_
count Ha MEH AP RILICH ZiM 2 E gretst CHot ZE9| 7~ Q]L|Ct O CH 7{OF RiL|CY.
EE:

ijkstra(...) ®LICL. (p, w) = dijkstra(...) 2

1
9]
)
oY
tu
o
[

MATCH (a:movie {title:'The Matrix'}), (b:movie {title:'Inception'}),

p = dijkstra((a:movie {title:'The Matrix'})-[e:related_tol->(b), e.weight)

RETURN p;

ERROR: property constraint is not supported
LINE 2: p = dijkstra((a:movie {title:'The Matrix'})-[e:related...

~

MATCH (a:movie {title:'The Matrix'}), (b:movie {title:'Inception'}),

p = dijkstra((a)-[e:related_tox]->(b), e.weight)

RETURN p;

ERROR: variable length relationship is not supported

N HIY |X] @IXt= =Z10|2 2, O Xt2|ofl =XH= M cannot cast 1 (jsonb type numeric) to boolean O]
LtZLICH

HE7t &= 70 O Ql=d| 2o 2S5 A3 A= LieEE, f2|2t0] ofL|2t H|0|E{of| Ee /IELICE 0 OS2 "It =
7t5X|= WEIGHT must be larger than @ 2, LIMIT @ 2 LIMIT must be larger than @ 2 2J%L|Ct
SEIOHR| ot EHAOZ0E MM graphpath[] £ LHE&LICE

T 2 2Tt 7HE B2 ZE= OFELICE Total Recall2 KL= & 2| HIE2 4 + 20|11, 0] J2{0jlA= J240] o Z LRSS
o|ZL|Cck
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MATCH (a:movie {title:'The Matrix'}), (b:movie {title:'Inception'}),
(p, w) = dijkstra((a)-[e:related_to]->(b), e.weight)
RETURN [x IN nodes(p) | x.title]l AS route, w AS weight;

route | weight

["The Matrix", "Total Recall", "Inception"] | 6
H 2 2HS MAsHX| YOH e 4 Q= DE BIX|Q] 7Har gt Z27} LEZLICH

MATCH p = dijkstra((a:movie)-[e:related_to]l->(b:movie), e.weight, LIMIT 1)
WHERE a.title = 'The Matrix'
RETURN [x IN nodes(p) | x.title]l AS route ORDER BY route;

route

["The Matrix"]

["The Matrix", "The Matrix Reloaded"]

["The Matrix", "The Terminator"]

["The Matrix", "Total Recall"]

["The Matrix", "The Matrix Reloaded", "The Matrix Revolutions"]

["The Matrix", "The Terminator", "Terminator 2: Judgment Day"]

["The Matrix", "Total Recall", "Inception"]

["The Matrix", "The Matrix Reloaded", "The Matrix Revolutions'", "The Matrix Resurrections"]

ORDER BY 7} G &2 St =M §l0| SOtZLICE 9/2] B2 XHS ™M 7hsstA| HE7| flet ZE LT

o

\1
mjo

dijkstra 7} &2 Z2Z CI2 Z{at Z2 graphpath 0|22 nodes() - relationships() - length() 7} 2% 12

AELICH THE =27t XILIX| 8b= A2 & 718K(0|1, IS E8fUl=E A2 (p, w) = HEHELICH

>

edges
edges ( p graphpath ) —> edgel]

ZEO| 7tME &AMHE BHRtBiLICE relationships 7} Cypher7t M= 0|E0E 22 Zt2 TrQlL|C}

end_vertex
end_vertex ( e edge ) —> vertex

2H40] 7t2|7|= FHES gHetELT. endNode 7t Cypher?t #= 0|§22 2E #2 &4=0|H, & Tt AZ2} 10| X|of LI 2 =H
|

length

length ( p graphpath ) —> jsonb
length ( vs vertex[] ) —> jsonb
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length ( es edgel[]l ) —> jsonb
length ( ps graphpath[] ) -> jsonb

Z20f| thsiME 1 etel Zhd =&, B thsiM = 24 =5 HratelL|ct

nEEE

K4 7ot ZHd LTt i ShLtel Z=9| Z0[= 10|X[2 22 H=9| cardinality & 32ILICH.

allshortestpaths() 2t &S| &2 dijkstra() 7} graphpath[] E LWEs2S=Z, O3 0| gt 1length() =
A2o| 5 ML|Ct

EAE-2|AE-Mo LSt length = CHE g-YLICh AZ2f HO|X|S] length E HISHYAIR.

MATCH (a:movie {title:'The Matrix'}), (b:movie {title:'The Matrix Resurrections'})
RETURN length(shortestpath((a)-[:related_tox]—>(b))) AS hops;

hops
3
nodes
nodes ( p graphpath ) —> vertex[]
ZEO| HHES &AMHZE getst, O 27} A|ESH= M EE A|ZRiL(Ct

kl
i
et
0d  ox

At= HO[E[E HHEQ! vertex[] O|E& Cypher®| RETURN O| IXEZ jsonb = ZIMX| 4&LICH MXt= oF5|

ORE{ILICH

2 HE FI7(HAIR. O Xj2|off &2 THE2 HIA0] OFL|0fM IhE|X| Q5L

HH HHIE ot 20| Hdts AR BRE EELICE SHLIBHLEZL RE7| properties & 23| X|L|1 7| THE LT
Of2HX{E 2|AE HEE[AMOZ Lo =P EFSHYAL.

MATCH p=(:person {name:'Christopher Nolan'})-[:directed]—>(:movie {title:'Inception'})
RETURN [x IN nodes(p) | x.name] AS names, [x IN nodes(p) | x.title] AS titles;

names titles

["Christopher Nolan", null] [null, "Inception"]

F29| RE FHOo| FIE 2=, oftH FFO| XL AUX| 42 7= null2 SOFHSLICH

relationships

relationships ( p graphpath ) —> edgel]

oY

29| ZHME &MCHZ HretEiLIC. edges 2 SYELICH
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MATCH p=(:person {name:'Christopher Nolan'})-[:directed]—>(:movie {title:'Inception'})

RETURN relationships(p) AS edges;

edges

[directed[6.8]1[4.8,3.5]{}]

shortestpath
shortestpath ( pattern ) —> graphpath

™ Mo|of 2|E F2 SHLHE 2] 5 7|EQ R MSLIC £20| &

ro

Z10| O4510[H OF Sttt EretELICE

IHEIOlli= 2HAI7E F2td| St A0{0F 81, Z0] Hel= O 2AZE XIELLE 28 =50 A= A2 AR EL

MATCH (a:movie {title:'The Matrix'}), (b:movie {title:'Inception'})
RETURN shortestpath((a)-[:related_to]l—>()-[:related_tol->(b));

ERROR: only one relationship is allowed
LINE 2: RETURN shortestpath((a)-[:related_tol->()-[:related_to]->(b)...

20| W2 A2 o3 ol o= S =KX= HolK QK| USLICH ME ZQSHH allshortestpaths S MAAIQ.

R} QH nulle! Z=7} OfL|2t OFF A HEatSEX| gb&LICt

O2] EtRIS £ 24 IS 2 o7| M2 X HEX] gELCt.

=

MATCH (a:movie {title:'The Matrix'}), (b:movie {title:'The Matrix Resurrections'})

RETURN [x IN nodes(shortestpath((a)-[:related_tox]->(b))) | x.title] AS route;

route

["The Matrix", "The Matrix Reloaded", "The Matrix Revolutions'", "The Matrix Resurrections"]

start_vertex

start_vertex ( e edge ) —> vertex

0T

kMol L= HE S BHEtetL|CE  startNode 7t Cypher7t M= 0|20 2 B2 ZH2 $t4QIL|C}, startNode
o O

FE2 SYEY0IEZ, O 20N £42 ZHIZ 82 £ AFLICH

MATCH (:person {name:'Keanu Reeves'})-[e:acted_in]—>(:movie {title:'The Matrix'})
RETURN start_vertex(e).name AS actor, end_vertex(e).title AS film;
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actor | film

"Keanu Reeves" | "The Matrix"

vertices

vertices ( p graphpath ) —> vertex[]

oy

29| YHES &MCHZ HretRfLICl. nodes 2 SZEILICH

—

st

—

fot
0

openCypher

shortestPath @t allShortestPaths & O|E9| HAEXIE FEIX| OS2 2 openCypher?| CHAEX} H7| & SEFSILICY,
openCypherOll= dijkstra 7t SISLICE AH7|M 7HE X(E 22 T2A|X 2to|E2{2[0f| A FLICE.

openCyphere -[r:acted_in|directed]—> A3 2tA IHEO0| 02 EIRUS O|ECE RE= AS SYLICL O{7|M U2 EE
7'0|01|)\'| DE AZ EMM YEL QoA multiple types for relationship not supported = HHL|CEL CHAI 2{|0|2S X|H™SHX]

BAE LXIAF|1 20| 2 S HASHIAIR:

MATCH (p:person)-[r]->(m:movie) WHERE label(r) IN ['acted_in', 'directed'] RETURN count(r) AS
n;

DEs —ZE oS ot 7O
Aztat gt — startNode , endNode , start_id , end_id
2| AE S 20 st cardinality

US CIE B R B = S YLICL F A0 AELICE to.. s S 10 20| s Et| ghS LIERHX] 42H nullg
HHetRfL|Ch. to.0rNull HY2 22 L3 otE 23 2FE UX| ELICH
& Heto| e CHE et 20| 1, Cyphers CHE-22| EHY 0| E01 CHaH £ gaLct

RETURN '42'::int AS i, 42::numeric AS n, 'true'::boolean AS b, '2020-01-01'::date AS d;

b

=)

I
N

t | "2020-01-01"

L I
t t

::timestamp @F ::time O] Of|QQIL|CE:
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RETURN pg_typeof('2020-01-01 10:00'::timestamp);

ERROR: syntax error at or near "timestamp"
LINE 1: RETURN pg_typeof('2020-01-01 10:00'::timestamp);

A

Cypher2| & Hzte HHst EIQl 0|22 2t 4=X|-2XH|E-json-interval E7|0f| CHSiM = Xt7| RIS 2t UELICEH et A2
H7|of chst 7A12 glELICH TIMESTAMP °f TIME 2 7|9/E0|E22 O E2o| Y #Heto= I3 7 “'RWIJ&OI elaLct.
date , timestamptz , timetz = 7|7t OlL|O{A HHSHEIR] 0|ECZ E0{2} S&FEL|CL
HHHS . :timestamptz 0|1, CH2 StLt= 1 CypherS SQLE ZM= ZiQiL|Ct.

OfiA|:= OfIA| Ci| O] E{ Allof| A AHEILIC,

J&
% o

rlo}
-IO Ml

toBoolean

toBoolean ( value text ) —> boolean
toBoolean ( value "any" ) —> boolean

240 LIEtL= S2|YS BHetst, OFR A = LIEHAX] Q2™ nullS BretefL(C.

LS — — i

=2 O
CHARXtRt 226HAH| true , false, t, f, on, off, 1, 0 S 2H&LICE 1 59| U2 QRS LIX| &1 nullg
HhetatL|Cf

o HEtHCH AABILICE  toBoolean('yes') & nullOJX|2t 'yes'::boolean 2 &ILICE

RETURN 2 =22 ZMX| ¢ =02 t L} f 2 &HE[D null2 gl 2102 EHEL|CEH
RETURN toBoolean('TRUE') AS t, toBoolean('false') AS f, toBoolean(true) AS already;

| f | already

t | f| t

toBooleanOrNull

toBooleanOrNull ( value text ) —> boolean
toBooleanOrNull ( value "any" ) —> boolean

tEtLl= E2(¢12 BHESHALE nullS HFEHEtLICE. toBoolean O| OF0i| 212 == 2= EIRUOIM 2R E H & A= XF2[0A, O

RETURN toBooleanOrNull('yes') AS unrecognised, toBooleanOrNull('true') AS recognised;

unrecognised | recognised

4+
1

t

toFloat

2.180f| 7t
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toFloat ( value "any" ) —> double precision

20| LIEfL= BSa4H 8 ettt nullS EratelL|ct

—_—
Nk IS
"any" £ HE QHEZESHL0|EE, 2XHE-Fe- jsonb HYS H Het glo| RELICH
AL O 2t2 R E LHX| 8810 nullS BhrekefL|ct.

ey

Zit= double precision RLICL Cypher2l RETURN 2 JZE jsonb =XI2 ZLICEH

RETURN toFloat('3.5') AS from_string, toFloat(7) AS from_integer, toFloat('abc') AS
unreadable;

from_string | from_integer | unreadable

’ 1
t t

3.5 | 7 |

toFloatList

toFloatList ( list jsonb ) -> jsonb
toFloatList ( list anyarray ) —> double precision|]

Ol @QHEZCEE Yh=X|7} dtgt EfRlE A™ELICE Cyphere| 2|AEE jsonb 0|22 toFloatList([...]) = jsonb
HHStBHLICE double precision[] 2 F& A2 PostgreSQL HIE QIX[EE0|D, O HEl= SQLOIM &EHE & JASLICH
Z=Xt7t Ol @ A= nullo] ElLICH 2|AEQ| Z0o|= SX|EIL|LCt,
RETURN toFloatList(['1.4','2.5','true']l) AS floats, pg_typeof(toFloatList(['1.4']1)) AS type;
floats | type
[1.4, 2.5, null] | "jsonb"
SELECT toFloatList(ARRAY['1.5','2']) AS floats, pg_typeof(toFloatList(ARRAY['1.5"','2"']1)) AS
type;
floats | type
{1.5,2} | double precisionl]
tolnteger
328/ 454
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toInteger ( value "any" ) —> bigint

20| LIEfL= H4-E HHetStALE nullS ghertL|Tt.

i

s

r
F
I

RETURN toInteger('42') AS from_string, toInteger(3.7) AS truncated,
toInteger('abc') AS unreadable, toInteger(true) AS from_boolean;

from_string | truncated | unreadable | from_boolean

42 | 3 | | 1

tolntegerList

toIntegerList ( list jsonb ) —> jsonb
toIntegerList ( list anyarray ) —> bigint[]

ZAEQ BE QAE HaE HEGH|CH O QHZET ML =X|7} ghat EflS ZXSHH, toFloatList 2 Hets| ZH&LICE
Cypher E|AEE= jsonb £, PostgreSQL BIE2 bigint[] E FLICH

RETURN toIntegerList(['1','2','x"']) AS integers;

integers

[1, 2, null]

toString

toString ( value jsonb ) —> jsonb

4ol 2xtE WElE HretetL|ct
g H
o|o| 2xtEQI ZtS 2 SotSLCh

(o:}
= HA
ZALELAH -2 AE-M DE HBELICEL Z3h= jsonb =AMEO|EZ RETURN 2 A2 [WHZHS SH EHSLICH

RETURN toString(11.5) AS number, toString('already a string') AS string, toString(true) AS
boolean;
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number | string | boolean

"11.5" | "already a string" | "true"

toStringList

toStringList ( list jsonb ) —> jsonb
toStringList ( list anyarray ) —> textl]

2| AES HE QA4S FAEE HetelL|T o= QHEZETL MEE|=X|7f Bt EIlS 2H5HH, toFloatList o Z&LICH

=3

Cypher B|AEE jsonb £, PostgreSQL B2 text[] £ FLICL

RETURN toStringList([1, 2.5, truel) AS strings;

strings

[Illll’ ||2.5||’ Iltruell]

toStringOrNull
toString0OrNull ( value "any" ) —> text

el EXHE HWElE dtetst, 1 gfofl 2X1E "WelZt §le ™ nullS Breteiu|ct
g H
toString It &2| jsonb 7t OfL|2t text = BretEiL|CE Cyphere RETURN O JIZIS CHA| jsonb Z2AIEZ ZMEZ
X|HOlM= =0| 2ot EO[X|2 SQLON = JI-X| &Lt

2| AEE nullg BFSLCE 2|AEO|= St EXtE FEel7t i&LICE

=]

RETURN toStringOrNull(11.5) AS number, toStringOrNull([1,2]) AS list,
pg_typeof(toString0OrNull(1)) AS type;

number | list | type

4+ 4+
1 t

||11.5|| ||text||
HtE| X b= A
oM 2 AKX ::timestamp 2F ::time 2 CypherOf & £~ QI&LICE 2|10 toMap &, tolList &=, toDate &= Sl&LICH

e {...} £ 2AEE [...] E‘:.'_f%_T'_ HU= ::date 2 HOHAR.

=
Jeix QA= XH| properties EPHHSHE|TD 1 HIO 2= HOIE[X| QFELICE v:i:jsonb 7t

1 M8 FM, properties(v) &t
Z2 AUULICE Yol BECo= =|E2= Het2 YELIC
S8ty
openCypher

toInteger , toFloat , toString , toBoolean 2 openCypher2| O|£0|11 openCypherZt MHst= HE SEFSHL|CE
olel stLt=, e = Sls ﬁloﬂ CHoll 2R E WX &1 nullS ghetsichs MRULICE .orNull HED} 2|AE e M| JH= ShElL|C,
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DEES —2EEHE S HO|
=AY g4 — split , tolLower , toUpper
2|AE gt — O] HEHSO0| L= 2|AE

e}
0f0
-

jsonb HAXIQF 8t — to_jsonb 2 #>> '{}'

jsonb HAXIQ} B4~

M2 jsonb YLICE MEL 23tEFRQ! (id graphid, properties jsonb) 0|1, ZHMOl= start 2 end 7F C{8HEILICE
{22 CyphertiA] gl= ZE £41 SQLOIA &= 2= &4 ZEO0| PostgreSQL  jsonb ERIS| ZRILICE O| H|O|X|e| CHE
PO MY BrotS0{0F & Ayt = ZHX[L|Ct EXME M2 MSHERFEH S0t21, jsonb HMXF MHMZF 20| HEELICE

OfIA[= OlIX| Ci| o] E{ Allof| A AU ElLICY.

[ b

s

O| Ul 7H= &1Z0f|l jsonb S ELICHL SHMHEIL AKX E2 text S Hetoty, SHMHEILSILII E2 jsonb S HFHFSLICE

AR} QEZ mAEMXt kst el At
=5 text 7|EE integer QIEHA jsonb O 7Lt elE Ao Qs 2t
—>> text 7|EE integer CQIEA text Z2 2f0|H, EXE 2 WS HEIF AT MEl
#> text[] ZE jsonb JH20 A=t
#>> text[] ZE text 2 240|H, EXtE2 I AT AEY

SELECT properties -> 'name' AS quoted, properties —>> 'name' AS plain
FROM moviekb.person ORDER BY id LIMIT 1;

quoted | plain

"Keanu Reeves" | Keanu Reeves

SELECT '{"a":{"b":[1,2]}}'::jsonb #> '{a,b}' AS at_path,
{"a":{"b":[1,2]1}}"'::jsonb #>> '{a,b,0}' AS at_path_text;

at_path at_path_text

I
t

[1, 2] 1
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=2 gls AZEEE LYY

Cypher2| RETURN 2 AZt2t =3 HHE jsonb = ZWLICH J2iA RETURN m.title 2 [FSEIIK| Zatsl
"Inception" 2 £33}, RETURN m.title::text & JHALICL I M2HE = psql O] 2H= Z40| OFL|2} JSONS

ULALICE

LIt 22 #>> {3 QULICL Bl AZ7LEM FHE T2, #>> 0| IS text 2 BHEHEILICE CypherS SQLE ZHT

H7|1M ’5.%3Hé./\|91

SELECT t AS boxed, t #>> '{}' AS unboxed
FROM (MATCH (m:movie {title:'Inception'}) RETURN m.title AS t) q;

boxed unboxed

Inception

"Inception"

[So

Cypher 2= B text 2+ ZQISIAHLE H|WHOF & mi= AR|E O] #ETE THU XA 2AH B|0o|S2te] Z=2l0] a2
BLRYULIL.

E3HEX HAtR

ALK} REZ |HLMXL ol == =A
@ jsonb Z ZM7 QER EME ZEH o)
<@ jsonb E EM7I RER M0 ZerE o
? text J 7Lt 2XE @A47F LS mf
? text[] 37| FotLiete AS mf
& text[] A7 2EAS

SELECT properties @ '{"name'":"Keanu Reeves"}' AS contains,
properties ? 'born' AS has_born,
properties ?& ARRAY['name', 'born'] AS has_both

FROM moviekb.person ORDER BY id LIMIT 1;

contains | has_born | has_both

t | t | t
&4 QA= 0| 0 AE X2 =~ §ASLICEH 22t 7| StLtete| H|u 7L OfL|2t properties TA|Of| CHot Zat ZALO[7|
IHERILICE. properties Off Z&! GIN QIEIA = XHa|g £ Q&L
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HLRL REX mAHMKL Zat
[ jsonb T EME "t A0|H, ZRE F|0M= EZO0| o|ZLICt
- text 7|E& integer QIEA O 7|Lt AT R 2M
#- text[] ZE 0 Z29| 7to] whEl A
SELECT '{"a":1}'::jsonb || '{"b":2}'::jsonb AS merged,

{"a":1,"b":2}"'::jsonb - 'a' AS without_a,
{"a":{"b":1}}'::jsonb #- '{a,b}' AS without_path;

merged without_a | without_path

4+ 4+
y 1

{nan: 1' nbu: 2} {"b": 2} {nan: {}}

Cypher0iA= 0|ZHES thdl B2 HI|BLICE. SET n += {city:'Seoul'} O| HE&6t REMOVE n.city 7t 7|S X|ELICt.

jsonbOf| CHgt At HLAXL

PostgreSQLO| 0|0] jsonb Of CH&H - 2@ || Ol 22 FACDZ, AgensGraph= 1S A0l CEA| £ 4= AUZLICH T2HA
/, %, ~ & MHCypher IM7t JZES WsELICH

OB HE|OR 2 14T} 015 HHE CIELICE S401 +, -, *, ,
AR} T L oID S
4 jsonb_add 7176 S, 2XHE S0|Lt 2|AE S0[H 0[]0 £0/7|
S jsonb_sub 7178 Ml
Cx jsonb_mul 7180 =4
A jsonb_div 7182 LMl = DAMK7L D Had A L
S5 jsonb_mod 7184 LIHX]
SRS jsonb_pow 7186 HEHMS
+(EE) jsonb_uplus 7190 thet 284
= (EE) jsonb_uminus 7191 R EES

O] ZA9| HIAjof|A] WHEI2 HMX}F EXI0|22( scan.1:369 ), O] 0|5
jsonb O{OF &L|C}:

nn
ro
wn
)
Q
=2
>
|.|'|
ixe)
au
mot
4>
$0
>
T
il
4n
=
re
i
>
H
4n
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SELECT '"a"'::jsonb "+ '"b"'::jsonb AS strings, '[1]'::jsonb "+  '[2]'::jsonb AS lists;

strings | lists

4
t

llabll [1’ 2]
o

Cyphero| A&2 HHsE HAMXIZ A1 — n.a + n.b — ItA7F O|ZES T 2H SHYA|L. BHEl 0|20] 07| U= AHE
EXPLAIN AHZIO|L} 2F HIAIX], pg_operator FEO|A OIS LOtE o UA| st2{= ALICt 7o &
QUSLICE jsonb_add('1'::jsonb, '2'::jsonb) 2 32 gtEtsiL|Ct,

ag_property_text

ag_property_text ( properties jsonb, key text, expected_kind "char" ) —> text

&89 2 text E PHESHX|TE MZEE 240 @718t JSON ZF Y ot JSL|CE
0|8 Ef oY
properties jsonb IS &4 MULICH
key text 49| o|ELICH
expected_kind “char" ZXte 'n' [ BXE2 ‘st 2E2M2 b Yot

kl
3
et
ik}

EtQ) ZEOE S0t £M2 el Mff 0| &7t MRULICE —>> 2 o HIAEE SISt BAEN|= R gICEE OIS

StiM= EXtE "5t b =Xt 5 E EHY £ QISLICH M ZEol2tH EXtES B2 £40f| chsl 52k Bie HZILICE O]

gers SRE UM E25LICH

e =IO E’égﬁ nullg gtetst= 740| otLlzt QFE YWLICE property "n" holds a number 7t LEQD AMZ A

column promoting this property holds strings. 7t [2HZL|Ct.

Q= &M = QlomM JSON nullf! £42 nullg BrekstL|ct,

£0Z2 M2 0tE stJt OEL|C £M42 CypherOflM n.key 2, SQLOIM properties —>> 'key' Z HOMAIQ,
SELECT ag_property_text('{"name":"x","n":5}'::jsonb, 'n', 'n') AS number,

ag_property_text('{"name":"x"}'::jsonb, 'missing', 's') AS absent;

number | absent

5 |
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cypher_to_jsonb
cypher_to_jsonb ( value anyelement ) —> jsonb

Cypher2| #AQ2 ZtS jsonb 2 ZYLICE O &2 EXHE EIRI0 TS to_jsonb o #&lat CHELICH

g ™
Cypher2| RETURN O] AZi2} =2 ZES ZH8 ff 'F= g7} O| AYLC. &8 Al=lofA 2 27|71 oLt XIFo|
LtEFEfLICY,
A &40|2 2 null2 null2 E&LICH
b= J2HZ 42 0] P42 ZHMV|E HRHLICEL O HE TE0| coalesce(m, 0) M HES H2 jsonb Z[AETL
Aot 3 ARE= 27} OFL2F T2 coerce_to_jsonb() Ol ASLICE vertex Of CHél O EQ 2 %7 2 ZESHH 0|

id @ tid 7HX| ZESH S8 EFQ MH|IE vtekstH, O vi:jsonb 7t &= properties 7t OFElLICE 718

2I5HH vertex_to_jsonb Lt & HES MAMAIQ,
SELECT cypher_to_jsonb('abc'::text) AS from_text, cypher_to_jsonb(42) AS from_integer;

from_text from_integer

|
"abc" | 42

edge_to_jsonb
edge_to_jsonb ( e edge ) —> jsonb

ZtMO| properties £ BFetRiL|Ct & B3t e::jsonb 7} A= 8t7t 0240|210, properties(e) 2F 22 g2 gratgiL|Ct

A EM2 IUL|X| b0 SMOEISHELICH BX2 start_id 2F end_id E HOMAIL.
MATCH ()-[e:related_tol->() WITH e LIMIT 1 RETURN edge_to_jsonb(e) AS bag;

bag

{"weight": 1}

graphid_in_jsonb_array
graphid_in_jsonb_array ( id graphid, elements jsonb ) —> boolean

graphid 7t jsonb HHEO| E7l O @A F SHLI0|H &g HHetptL|Ct

nEEE

OtMZE id(n) IN [...] Ol CHeH O] &=~E LiEO0tN, @4 SFS SHLISHLE HIA LHX| QEE AR o= UA| ghL|ct.
graphid = jsonb EXIEE ZM0|1, O] E== 1 HEHR} H]

£OR MBI BB A4 ZARILIC,

[
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SELECT graphid_in_jsonb_array('4.1'::graphid, '["4.1","4.2"]"'::jsonb) AS present;

present

jsonb_array_length

jsonb_array_length ( list jsonb ) —> integer

jsonb HIES| A JH+E integer E HIEEILICEH

nEEES

PostgreSQL X419 Bt4-QILIC}. cardinality @t length 7t Cypher & E7|0|1 jsonb S gHeteiL|Ct Of Ehi=

Fre
HIOIE|E integer £ Hretstil, HHEO| OFLl Ztoi CH3ll M= FE HLICEH

SELECT jsonb_array_length('[1,2,3]1");

jsonb_array_length

3

to_jsonb

to_jsonb ( value anyelement ) —> jsonb

— =

Ot SQL Z{0|= jsonb = H2ISHH, Sl EIY2 K2, BE 2 BHE 2 CHSAIZILICE

g
A S JiE 2 S0 E YHOo| 0|ZIL|CE

LOAD FROM t AS r CREATE (:label = to_jsonb(row_to_json(r))) 7t Zt S properties Z H}EL|LC}

Jaix QA0 thsiM= properties 7t OfL|2t =%t EFR) FH|E tHE

vertex_to_jsonb QL|C}

SELECT to_jsonb(42) AS number, to_jsonb('x'::text) AS string;

number | string

42 | IIXII

vertex_to_jsonb

vertex_to_jsonb ( v vertex ) —> jsonb

HA™O| properties £ BI2tBILICE & M2t v::jsonb 7} A= 8t7t 01240|10, properties(v) of 22 Zt2 gial
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MATCH (n:person {name: 'Keanu Reeves'}) RETURN vertex_to_jsonb(n) AS bag;

bag

{"born": 1964, "name": "Keanu Reeves"}

29} |
jsonb Ofl= Xp7|2te] M&=ATF Jq A2 Zh

A2 2SO Ap7| Efol|M 74 &7} ObELICh. SRt MA FLICE null, ICHS 2XHE,
Acks <AL, Atkg =2, I0kS B, ankg

=
=
AR LT 22 ZF U U2 HwEL|CE

SELECT v FROM (VALUES ('1'::jsonb),('"a"'),('true'),('null"),('[2]"),("{"k":1}')) t(v) ORDER
BY v;

[1]
{Ilkll: 1}

Cypher Z2t= HE5tHLE EASH= 20| ofC| AL 0]Zd0] ZHI7F ElLICE  jsonb ZFO| Chet min() & max() 7t 3 =ME

=02, ofH oAM= XIS 1 offH HolM = EXIEE HE 82 i AZ0| 7|0ist=s 2 HEEX| 4ELICH A7t 2

EtQ ARA19] Zdo[ojof SHCHH Bt HE S S0l i7{Lt o Hets
0

2| LisH Fa Lol EUT jsonb 7t 1 FES

A
(e

b7 = Lk

RETURN 7 / 2 AS integer_division, 7.0 / 2 AS real_division;

integer_division real_division

3 3.5000000000000000
RERE
2E B4 — 2E WSS B KO

keys , length

1 ]

EFQ S BF — to.. AY

SQLZt Cypher 47| — #>> '{}' O| Zt{X[E c}= =

M

Me 23

AgensGraphi= PostgreSQLS| 4= 7 H70of| Eot 7HE HRILICE O] HO[X|= O Eet HE EMtefLICh O stef RE ZF2
PostgreSQL2| 10| HIX| 24411, PostgreSQLL| A 2 F0| OIS AHYLICE 2AS OEA J2|2 ofL|of] 2EsH=XI=

postgresql.conf - ALTER SYSTEM - ALTER DATABASE - ALTER ROLE - SET S CtRE MES &HISHAAIL.
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gt I F5tLtel graph_path = CypherE &dst= 2= MMof| 2REfL|CH LIHX|= £ 2F
O|R7F M717] K= L8 MX| QAOtE: ELICt

rot
N
r
£y
mjo
d
A
[
30
|0
O
fu
=
i

uy ==

offle| BE 7|272 AEll Z MHUA 212 pg_settings.boot_val LICE

SELECT name, vartype AS type, boot_val AS default, coalesce(unit,'') AS unit, context

FROM pg_settings

WHERE name IN ('allow_null_properties', 'auto_gather_graphmeta', 'cypher_allow_unsafe_ddl"',
'eager_mem', 'enable_eager', 'enable_graph_ddl', 'enable_graph_dml',
'enable_graph_endpoint_elision', 'enable_multiple_update’,
'enable_property_promotion', 'graph_path')

ORDER BY name;

name | type | default | unit | context
allow_null_properties | bool | off | | user
auto_gather_graphmeta | bool | off | | superuser
cypher_allow_unsafe_ddl | bool | off | | user
eager_mem | integer | 4096 | kB | user
enable_eager | bool | on | | user
enable_graph_dd1l | bool | off | | user
enable_graph_dml | bool | off | | superuser
enable_graph_endpoint_elision | bool | on | | user
enable_multiple_update | bool | on | | user
enable_property_promotion | bool | on | | user
graph_path | string | | | user

5 7HX| context af2 O|FHA| AELICE

user Ol 205, 0= MMM E, AXIE HIE £ UELICE postgresql.conf OflA,

fE= Clo[EHo[AE. EHEE AT = JAFLIC

Y

superuser MIMOf|lM O] HE HEE & U A2 KN, = D 07HHS0| SET #Hots
BHojgte SOl |Ct O 89| IEE permission denied to set parameter
g dhsLct

S ol

postgresql.conf.sample S A=Al pg_settings E Z3|SHUAIL. MX| C|HE2|0f 2H S0 Y= HE A=
enable_eager @ enable_multiple_update & off 2 X0 FJASLICE S| AH| 7|72 on 0|22, 1 MAUS A

H2 He & o] S2(A gUTh

agversion — &H0| ofL|z} 2|4l
agversion 2 AgensGraph HHZ 22 FELIC} context?} internal O|2Z 0|2 TE|MQiL|Ct, MXSt= Zd0| ofL|2}
MHIE e == ZHILICE postgresql.conf O & 2= @i MXste{ stH HEEL|CH

SET agversion = '1';

ERROR: parameter "agversion" cannot be changed
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SELECT name, setting, context, category FROM pg_settings WHERE name = 'agversion';

name | setting | context | category

4+ 4+ +
1 t

agversion | 2.18.6.1 | internal | Preset Options

ool F&3 A=K eelst= 2ol el SHow 2 HELITh

SHOW agversion;

agversion

version() I} server_version 2 0| Z2|AT} 7|EIOZ A2 PostgreSQL HES Y] FLICL & Ct Y0tof st= S2I0|HE=

= Ct 2{ofof gt
graph_path
string - default '' (empty) - context user

M|MO0] 2= T2 IS X|IF LTt Cypherlt GQL 2& 0| M SHYSHX| @f2 2= 20| 0|F0] 1 1af
J2H DDL 20| AH7[0fl 20|22 HEAHL HAYLICE J2iI M search_path O|H, A& 4= gl= RSt HF

== =

0]Zd0| 1o OFR AT SM=|X| i5LICH

RESET graph_path;
MATCH (n:person) RETURN count(n);

ERROR: graph_path is NULL
HINT: Use SET graph_path
AFotH 2

ao| MgELICk

rlo
Ho

SET graph_path = moviekb;
SHOW graph_path;

graph_path

moviekb

CURRENT_GRAPH = Z% Qtoj|A 7|{ETICZE 22 IS HSLICE

SELECT CURRENT_GRAPH;
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current_graph

moviekb

Jez 0|22 HeEts st

o=

search_path @t 22| graph_path = S20| OtElL|CL € HZE 7

=
2HOISO0|H, 2 0| 59| J2 T = EXSIA| BELICE

—= =

SET graph_path = 'moviekb, twins';

ERROR: invalid value for parameter "graph_path":

DETAIL: graph "moviekb, twins" does not exist.

2B 2 MM StLh= J2iE SHLHS 913 SLICH oF EF0IM J2H T £ IHol| Fo2H S5 A7|0H £ IHZE = SQLS 44

HH2 SQLzt Cypher 417([0f Q&LICE.

OII

M HAfst=7t

ey
o
re

—_

RHSHK|

"O

SET graph_path = nosuchgraph;

ERROR: invalid value for parameter "graph_path":

DETAIL: graph "nosuchgraph' does not exist.

O|E2 AEXI0|SR MZHE ZMX| IOH AZXHZ HHELICH AR

=

CREATE GRAPH "MixedCase";
SET graph_path = MixedCase;

ERROR: invalid value for parameter "graph_path":

DETAIL: graph "mixedcase" does not exist.

SET graph_path = "MixedCase";
SHOW graph_path;

graph_path

MixedCase

DROP GRAPH "MixedCase" CASCADE;
SET graph_path = moviekb;

Cllo|E{#|o[ ALt Z0i] 2L StLt X|F5t7]

SET 2 1 MM St RXIELLE O |2 Eel & 7HXI7H 2 20|

HEE LT

F2E2 0|2 = 702 sAfSHR| QLICH 0|2 3iLIR

"moviekb, twins"

e T = 2| A It OfL|2t SET Sh= AIF0H| AHRELICE

"nosuchgraph"

“mi

=2 -

= =2

T

xedcase"

O M, = Ct XM= E£0| otL|2t Chg H&RH
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Oftf G| O|E{HH| O] A0f| H&3t= RF0AH| M E8H2H:

ALTER DATABASE docs SET graph_path = moviekb;

ALTER DATABASE

0= Ci|O|E{H|o] A0f| H&OtE EF & otLfof| HEstzH:

ALTER ROLE analyst SET graph_path = moviekb;

ALTER ROLE

=Lt pg_db_role_setting OflA] 20|, & &F0| H|O|E{H|0|A HF S O|ZL|Ct:

SELECT r.rolname, s.setconfig FROM pg_db_role_setting s
JOIN pg_roles r ON r.oid = s.setrole WHERE r.rolname = 'analyst';

rolname | setconfig

analyst | {graph_path=moviekb}
1 5ol Y&3k= Soll= 0l0] 2ol S0 ASLIC

SHOW graph_path;

graph_path

moviekb
ALTER DATABASE .. RESET graph_path 2t ALTER ROLE .. RESET graph_path 7t J1ZS CtA| 4Lt

postgresql.conf Of 22{AH M| 7|23/2 F= AT = X[ 5H= HIQl AR= ESLICH 22{AHQ| 2= H|O|EH[0|AZL O
TS 7R ZANE TS| 27| 2L Ct
2 FIEIZ2 0L LS| ZHAFSIEZ, ALTER DATABASE db SET graph_path = db Off =& MEHol| A Alstis{of SHL|Ct HA=
SIxl| CO|EH|O| A0 O 2T S R&LICt CHE 2ol AldtistH Muygh|ch

ALTER DATABASE docs SET graph_path = moviekb;

ERROR: invalid value for parameter "graph_path": "moviekb"
DETAIL: graph "moviekb" does not exist.

allow_null_properties
bool - default off - context user

null £4 28 M AQUX| HE AAX| ZFHLICH
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A ASH nullS thsts 20| S48 XIZLICH J2{H nullE Ao £41} ofiZ0i| §{E £40] 22 Z30] ElLICE HH nullo|

— [

JSON nullZ XMEE|2D 7|7} H&LCt

CREATE GRAPH nulls;

SET graph_path = nulls;

CREATE VLABEL t;

CREATE (:t {name: 'a', extra: null});
SET allow_null_properties = on;
CREATE (:t {name: 'b', extra: null});
MATCH (n:t) RETURN n ORDER BY id(n);

t[3.1]{llnamell: Ilall}
t[3.2]{"name": "b", "extra": null}

20| §l= A2t nulle! 49| 550| L2 O FE S X|HO0F Stz HO|HE HAlg o AYA 2. HE 2

N

o
rio
r

Ch7bs MZE nullo] 2t @10l EXsh= 717t Elch= AYLITH HASO| M2 ChEA| Eetch

MATCH (n:t) RETURN exists(n.extra) AS exists, n.extra IS NULL AS is_null,
properties(n) ? 'extra' AS key_present;

exists is_null | key_present

t t

REMOVE n.extra = 0| @F0| £N0|E 7|E XgLItt. £43 glolls YH2 6TH5| O|HYLICt.

RESET allow_null_properties;
DROP GRAPH nulls CASCADE;
SET graph_path = moviekb;

auto_gather_graphmeta
bool - default off - context superuser

DE JeZ MYI9| 4 G2 ag_graphmeta £ Z[A ME{Z RX[ELIC

oM 7t 2=

ag_graphmeta = J12HZ2| (A%} 2f|0|Z, ZHd 2|0|E, E 2i|0|=) Z&I0tt ZHA0] R ZHRIX| Z|ZELICt SeiH=s JHQZ AHS

XHLICE. OfiH 2|0 22t =8| X %-*#81% MATCH = Ofofl AZHSEX| §hELICH O EFO| HA UA2H T B|0|S2 OHX| 9}

regather_graphmeta() Z= A|I™7EX|CHEMRALIC

HH ZA| A 20| LO|LIEZ, T AIYFE E|0|S0| HesTLIC:

SET auto_gather_graphmeta = on;

NOTICE: regathering graphmeta...
SET

AgensGraph 2.18 Documentation © 2026 SKAI Worldwide Co., Ltd.

342 /454



SELECT g.graphname, se.labname AS start, e.labname AS edge, ee.labname AS "end", m.edgecount
FROM pg_catalog.ag_graphmeta m
JOIN pg_catalog.ag_graph g ON g.oid = m.graph

JOIN pg_catalog.ag_label e ON e.graphid = m.graph AND e.labid = m.edge
JOIN pg_catalog.ag_label se ON se.graphid = m.graph AND se.labid = m.start
JOIN pg_catalog.ag_label ee ON ee.graphid = m.graph AND ee.labid = m."end"

WHERE g.graphname = 'moviekb' ORDER BY 3;

graphname | start | edge | end | edgecount
moviekb | person | acted_in | movie | 25
moviekb | person | directed | movie | 21
moviekb | movie | related_to | movie | 11

RESET auto_gather_graphmeta;

4717t tHREEQ! 22 Zofl= HYAIR. A7|0ICE Ei= of7to| AT H2tot HIEIT|O[E| 7} 2L X|7F AELICH M7|7} B2 HRHoll= 7H
EME £ 2 0l regather_graphmeta() & SESHIAIL. pg_upgrade Lt S FlO|= BIEA| S 6 jOF BiLICE O
Ello|=2t 2210| 7H55HA| Sh= ML |= J21 2 MELC|O|E{ 7t CHELICE

cypher_allow_unsafe_ddl

bool - default off - context user

FIE209 M 2K %E JEHHOH Y20l B Rot| 2 FHE 20 At & 7HE A ELLE J2HZE 10X|7| fleh 20X

graph_path 7t ZXH3}X| 4= IS 72| 5 UA| FLICH HAZE SET AIFHOIM 2| A AIF2 =2 A 712, a9
HIAIXl= CHELICE:

SET cypher_allow_unsafe_ddl = on;
SET graph_path = nosuchgraph;
SHOW graph_path;

graph_path

nosuchgraph

MATCH (n) RETURN count(n);

ERROR: current graph_path "nosuchgraph" is invalid
HINT: Use SET graph_path

RESET cypher_allow_unsafe_ddl;

SET graph_path = moviekb;

Zo|E2S HRE BFRE ANE = UA| &|ch. 7Hd 24|0[S0] DROP VLABEL £ M= A2 HA0= HEELICL o] HES AHH
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CREATE GRAPH unsafe;

SET graph_path = unsafe;
CREATE ELABEL e;

DROP VLABEL e;

ERROR: DROP VLABEL cannot DROP edge label

SET cypher_allow_unsafe_ddl = on;
DROP VLABEL e;

DROP VLABEL

RESET cypher_allow_unsafe_ddl;
DROP GRAPH unsafe CASCADE;
SET graph_path = moviekb;

eager_mem

integer - default 4096 - unit kB - context user - minimum 1024

eager A= E StLEZL CIASE HI|7| Mol & & L= HEZ2| FALICE eager A=l 212t work_mem O|H, work_mem O
JHZ F2[Ho|Lt H&Ho| ofL|2t mEHQIL|CE

SHOW eager_mem;
SET eager_mem = '64MB';
SHOW eager_mem;

€ager_mem

SET
eager_mem

64MB
(1 row)

£|£22 1MBO|H, O &2 gh2 et St3= 20| ofL|2t AR ELLE:

SET eager_mem = '512kB"';

ERROR: 512 kB is outside the valid range for parameter "eager_mem" (1024 kB .. 2147483647 kB)
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RESET eager_mem;

AE717F 22 S Qe MI|7HCIATZE Ho7td QICHH S2|MAI2. enable_eager £ EISHMAIR. 7|2Zf 4 MBE work_mem 2
Zint 22 HEaHol FHHRIL|CE 2 7 Z21E FNStshE 2&2 0] 22 dojdL|Ct.

enable_eager
bool - default on - context user

S2liLA7t eager A, & F2| ”O| 17| Tof| #7[9] EHE FH|eidh= Al™E TS 5 A LT

o 2&0fl= J20| HRPLICE. CREATE CHSO0M, 1 CREATE 723 THE Ziat UXIE =~ QU= MERGE 7t 2= FRE EHAR.
SS ¥ thel= HZO MY £ IELIC F W ol FHtgh Mol O s B £|7| 2L J2iM E2li= W Ee 2nE
HIHOI| Sh&LICE EXPLAIN & 1 .EZ eager 2 EA[SLICE

CREATE GRAPH eager;

SET graph_path = eager;

CREATE VLABEL src;

CREATE VLABEL dst;

CREATE (:src {n: 1}), (:src {n: 2});

EXPLAIN (COSTS OFF) MATCH (a:src) CREATE (:dst {n: a.n}) MERGE (:dst {n: a.n + 10});

QUERY PLAN

Graph Merge
—> Nested Loop CypherMerge Join

Join Filter: ("<0000000000>".properties.'n' = ((_agens_default_s_1.a).properties.'n’
‘+ '10'::jsonb))

—> Subquery Scan on _agens_default_s_1

—> Graph Create eager
—> Seq Scan on src a
—> Seq Scan on dst '"<0000000000>"

ofZ

mjo

Tt oA O

ZO| OHE YAlo = HAL|X|= GEL T 2olisHA gL ch:

Ho

SET enable_eager = off;
MATCH (a:src) CREATE (:dst {n: a.n}) MERGE (:dst {n: a.n + 10});

ERROR: eagerness plan is not allowed.

RESET enable_eager;
DROP GRAPH eager CASCADE;
SET graph_path = moviekb;

J2{E2 0|42 PostgreSQL2| enable_hashjoin #& H[E 7|8t EZ20] OFElLICt H FHAI2. 0{iH EX0| eager AlZl0]|
O|ESH=X| ot & Mot MHA|R. 0|E Ol= AE 2 MI|E O WA BHE & M SQsELICH

enable_graph_ddli

bool - default off - context user
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SQL DDLO| J12HZ 2f|o|=2| S HHE == UA| LIC

20|22 T2 2i|0|20|A| st= A2 O ZHSO0|1, J2Z FIEZ2 37t J742 MHBILICE ALTER TABLE 2 O JIEZ2OE
ALASEK] gELICH JZC = 20|22 22 HHH T2Vt L= AHMO| Ol A2 AFSHA| 2 & JUSLICH 771I1 QUOH Ig

[ [
AEE ARED FHEZOE o 33 F= 2HE UER €3 FLICE

r

ALTER TABLE moviekb.movie ADD COLUMN note text;

ERROR: cannot add a column to graph label "movie" with ALTER TABLE
HINT: Use ALTER VLABEL or ALTER ELABEL instead, which keeps the graph catalog in step.

ALTER TABLE moviekb.movie DROP COLUMN properties;

ERROR: cannot drop a column of graph label "movie" with ALTER TABLE
HINT: Use ALTER VLABEL or ALTER ELABEL instead, which keeps the graph catalog in step.

ALTER TABLE moviekb.movie NO INHERIT moviekb.ag_vertex;

ERROR: cannot remove a parent label from graph label "movie" with ALTER TABLE
HINT: A label's parents are fixed when it is created.

HEE|= A9 MM SELICH ZES HotALE XL EIJIE e A, 2R MM EHAS [0 LHALE HHLE A, not-null
NS HEOE X[SSHE M 0| ECE X|=oHE X R= A, B2 20|22 Hst7Lt glof= ALICH 22 HF0| E1|0|='°| A
O|&2 HHt= At 20|28 THE AF|OIE &7|= AT HERLICL

HH O BE7L SEILCL 2& Hotg = A2 otELICE O 20|28 HEY = U= AIZ0o| ofTs| 1 20|20 & o] Lo{ELX|
HEL|Ch 22 HHt= 0| 9| & Z10(7|1E 27e #lL|Ch

Hof E2(X| = 31'0| = UAELICL id - start - end - properties 2| E}Q2 S| HHE 4= QELICH 2E ME1 ZtM0| O
ZYSE 0|20 U7| M2 LICk:

SET enable_graph_ddl = on;
ALTER TABLE moviekb.movie ALTER COLUMN properties TYPE text;

ERROR: cannot change the type of column "properties" of graph label "movie"
DETAIL: Every vertex and edge is made of that column.

RESET enable_graph_ddl;

2|10 H|O|= XIA|2| O|ES HIEHLE X[2+= A2 ZXt2| HIAIX|2t 2| Al& HREILICH ( cannot rename table "movie"

cannot drop table .. because vlabel .. requires it ). ALTER VLABEL .. RENAME TO 2} DROP VLABEL =
MAA|R.

1

A MYSHE SHX| b= o M S ChtA| ElL|Ch "o A2S XL 2|0[Z0i Tl pg_dump & S#0| E[== ALTER TABLE
22 SET enable_graph_ddl = on Q2 ZMMLICEH M & =32 HO8HAAIL.
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enable_graph_dml
bool - default off - context superuser

T2z 2|0|20]| CH$F SQL INSERT - UPDATE - DELETE - MERGE £ &{2gfL|Ct.

SQLZ #|0|22 ¢i= Hls 8%o| 2 ELICH M= s 2EL|T Cyphere| &A7| Z27F OIS LRE[AH| X|7]7| HEJLICH
X7l= A2 EMst=s & 24, 2olS2 %= id, 2|2 10 D2 HEHHIO[H ILICE THM AL™ 2= SQL A7|7F AR EL|Ch:

INSERT INTO moviekb.movie (properties) VALUES ('{"title": "x"}');
ERROR: DML query to graph objects is not allowed

UPDATE moviekb.movie SET properties = '{}';

ERROR: DML query to graph objects is not allowed

DELETE FROM moviekb.movie;

ERROR: DML query to graph objects is not allowed

AH JeiZot Ho|= Ot = L= Ch= 283 V[0 gLt 29 2{|0[=0f| tieh INSERT = & 2F0[ EXSH=X HAISH|
2 L|Ct.

HoO2, BHO| gl= s Cypher2= 12 22 2= + YlgLCh

CREATE GRAPH dangling;

SET graph_path = dangling;

CREATE VLABEL v;

CREATE ELABEL e;

CREATE (:v {n: 1});

SET enable_graph_dml = on;

INSERT INTO dangling.e (start, "end", properties)
VALUES ('3.1'::graphid, '99.99'::graphid, '{}');
RESET enable_graph_dml;

INSERT 0 1

4

O 2= M2 LHE F 2|7t ChEA| gots LIt & /S 25 HiRlgsh=s HE 2 OFR A HX| RYLICH gl= FH el

—
Z=010| Aty | mEYLct:

MATCH (a)-[r:e]->(b) RETURN a, r, b;

al|lr|b
(0 rows)
A BSOSt HIQITSHK| b= HEI2 TS MILICt =l 0| gi7| W2IL|C:
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MATCH ()-[r:el->() RETURN count(r) AS edges;

DROP GRAPH dangling CASCADE;
SET graph_path = moviekb;

oA ZHg et EH%F HME & W, L= Cypher?t EX| Rot= @S & o] ZACH7F LAl THA|R. O B2 superuser 2F =

Y x| ,
Z SHLtRIL|Ct, WSt 20| SET enable_graph_dml = on S A|=8}H ERROR: permission denied to set parameter

"enable_graph_dml" S BtOMH AAR & 4 gIELICE

enable_graph_endpoint_elision

bool : default on - context user

2[7F TS M| gb= T EF0f tieh AMS ST G = JqA| LICH
—>() Z2dY EF2 = Y= Hefls 20| glELICE O EF0| 0lE: £4 Z=AUE QLA O 2012 AS 2 LiX:
FeLICh 2= 202 AL 0|F0| 2|0| =2 HMphsth= T2t Mol ZR0i|= 0|5 U= B UALIC 2H2] 2 idof| CHet

ol HAals 2

—

FM XEAOfl CHEE graphid S| AALO[7| WEQILICH

EXPLAIN (COSTS OFF) MATCH (p:person)-[r:acted_in]l->() RETURN count(r);

QUERY PLAN

Aggregate
—> Seq Scan on acted_in r
Filter: ((start >= '4.0'::graphid) AND (start <= '4.281474976710655"::graphid))

0|Zd0| Yo Z2 2|7t 20| M| 7HE =I5t , SOLIEX| = 42 B fI6 EH A5 TAHIE 2MetLICh

SET enable_graph_endpoint_elision = off;
EXPLAIN (COSTS OFF) MATCH (p:person)-[r:acted_in]->() RETURN count(r);

QUERY PLAN
Aggregate
—> Hash Join
Hash Cond: (r."end" = '<0000000001>".id)

-> Hash Join
Hash Cond: (r.start = p.id)
—> Seq Scan on acted_in r
Filter: ((start >= '4.0'::graphid) AND (start <= '4.281474976710655"'::gra

phid))
—> Hash
-> Seq Scan on person p
—> Hash
—> Append

-> Seq Scan on ag_vertex '"<0000000001>_1"
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-> Seq Scan on movie '<0000000001>_2"
—> Seq Scan on person ''<0000000001>_3"
RESET enable_graph_endpoint_elision;

@) E EXPLAIN (SETTINGS) 7 ETSH= 2 O|Zi0|D 2, 0] 2h3 HHE AHoflA B AEle 1 AHAS S 2B FLict
Age blae met AR,

=

enable_multiple_update

bool : default on - context user

rE
o
0
s
rir
N
mjo
B
ol
o
i
N
A
o
EJ
ot
A
Y
o
11
Il
o

oM 22 248

|
=
IHEO| OfH 242 of2] H AX|st= 222 %‘XI°* wHOtch 32 % SLICHL AN oH O Uo| =23 LO{HLICEH THY JASH AT}
M7 50| 0

rot
Ho

E|Z0[0t Z o gfLCt.

CREATE GRAPH repeats;

SET graph_path = repeats;

CREATE VLABEL t;

CREATE (:t {n: 0}), (:t {n: 0});

MATCH (a:t) MATCH (b:t) SET b.n = b.n + 1 RETURN count(b) AS rows;
MATCH (n:t) RETURN n ORDER BY id(n);

rows
4

n
t[3.1]1{"n": 1}

t[3.21{"n": 1}

S22 7Q10] % Y| JHS 2HS0] 2t Aol £ e PRIP n 2191 ETRYSLICH MBS DR 22 280| 1 IS Ya FLICk

SET enable_multiple_update = off;
MATCH (a:t) MATCH (b:t) SET b.n = b.n + 1 RETURN count(b) AS rows;

WARNING: graph element(3,1) has been SET multiple times
WARNING: graph element(3,2) has been SET multiple times
rows

RESET enable_multiple_update;
DROP GRAPH repeats CASCADE;
SET graph_path = moviekb;

rir

SET O| 7|CHst CH= SEA| @42 O RE WA w74 FHA|R. E[Z0|El A7|= CHoH THEO| o| =L} o] LX|BCh= M= L|Ch Z2
1710

[
20|15 idet 22 idE €5 F=0|, 220] 2 249] graphid &ILICH
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enable_property_promotion

bool - default on context user
SAE EfR! 20| /U2 mf Cyphere| &4 217|€ O ZEHWA X 2HELICE
M2 MA| EIRS 71X AN 2B o2 ANt £ QELICH SHS ZEOE SHSIV|E HUSHIAL. AN U™ n.key 7t
ZES o1 O ZHO| EI)IOZ SOIZLICEL THY JS™ B = V|7t jsonb ZEHQ! properties £ 7tAM jsonb E SOHZLICH
CREATE GRAPH promoted;
SET graph_path = promoted;
CREATE VLABEL item (score int GENERATED);
CREATE (:item {score: 3}), (:item {score: 20}), (:item {score: 100});

MATCH (n:item) RETURN n.score AS score,

score | type
3 | "integer"
20 | "integer"
100 | "integer"

SET enable_property_promotion off;
MATCH (n:item) RETURN n.score AS score,

pg_typeof(n.score) AS type ORDER BY n.score;

pg_typeof(n.score) AS type ORDER BY n.score;

score | type
3 | "jsonb"
20 | "jsonb"
100 | "jsonb"
A1
H|E0f|2 2to5h= Sl E3at Hal, 0| AS 1 2| ADpF FEHE = JUSLICE SHMEl n.key = 1 EIY ZEHS| 1|3 2(0|
— 4| £ Z2o|M FF, 12|11 EIYS OF= Hlm — B M= B, jsonb TR Z2E jsonb o W HImE KLICh
HHO|Lt H =, EIJO| CHE 277|219 H| w7} CEA| LIS &~ AUSLICH
RESET enable_property_promotion;
DROP GRAPH promoted CASCADE;
SET graph_path = moviekb;
HFHUAR. SHE ZEH0| 2| TS HI=X] &eld uf AR, 12|10 ChA| A Fof] #2[Lt 2E B2 OX[HAL.
R
MY — AHE olf|of XY =~ AU=X], 22|10 22T 20| Z23F PostgreSQL AH
T& — graph_path 2| gt0| == 0f2] 74|
HIOJE{ EF2! — allow_null_properties 2t enable_property_promotion O] &49| EFRI0]| &tel| Hi = 21
T2 HEMH|O|E] — auto_gather_graphmeta 7t fX|6h= EH|O|E
MH £ =3 — pg_dump - pg_upgrade 2t IZE0| 7|chE MH
PostgreSQL: Mt & — 1 5o 2E AH
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agens 22}0|HE

agens =[Sk E{0|E 22t0|AEQIL|CE PostgreSQLE| psql 2 AgensGraph 0|22 Z EZ2& Z10|H, of7[0f JajZ= =
5= HIEt B CHI 717} HsHA auau:r.

psql O|2Z BE FMut I E H49 T Hho| B E HIE} HHL PostgreSQLS| psql ZMEATL 2AsteL|ct 2742 6{7|M
E|Z0[SHX| tSLICE O] H|O|X|7t CHR= A2 SYLICL CHE ofClol|= gi= Je2i HiEt B, O2[10 AgensGraph?l A2l 2t3 MIE
£ JERIL(Ct.

LE= 22 220M HiO|H2| = IHE 2ES0{ = Cf ZXIRLICE Kol = HRY AL ZX7t E=t= 01§, J2|1 =3/ M1
A3 3t ZH0|X] SYILICE

agens —-version
psgql ——version

agens (PostgreSQL) 18.6 (AgensGraph 2.18.6.1)
psql (PostgreSQL) 18.6 (AgensGraph 2.18.6.1)

T =S diff SHH Xto| TEI =2{EL|Ch:

diff <(agens —--help) <(psql —-help)

1cl
< agens is the AgensGraph interactive terminal.

> psql is the PostgreSQL interactive terminal.
4c4
< agens [OPTION]... [DBNAME [USERNAME]]

> psql [OPTION]... [DBNAME [USERNAME]]

62,63c62,63

< Report bugs to <inquiry@skaiworldwide.com>.

< AgensGraph home page: <https://skaiworldwide.com/>

> Report bugs to <pgsql-bugs@lists.postgresql.org>.
> PostgreSQL home page: <https://www.postgresql.org/>
07| 28 S0| 12ty =t ¢S 2o FLict
sqlrc , &2 PGx & W4 Z2 \copy , \watch ,

\gexec , \timing , \x , \pset ,?E’%'?:. 2t e X|§,_°,=,l_|l:f

agens -d docs -c "SHOW agversion;"

agversion

R YCEEOZ o] X229 psql T agens 2 EZH0| I2HZE

J2H 2 HEt BHE2 F HIO|L{2[0f| Ct AELICEL =2 22 E
oS 2ot S2f0|AUEE HE HRIt gIELICH

LIGBILICE o]0] psql O] ZE0i| AT a2y
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MH = 22 WAIS W20, 0|S0] HHH 40| St JAELICE:

AgensGraph 0|& PostgreSQL 0| xto|
agens psql HefglsolL [Tt £ CF MX|ElL|Ct
ag_ctl pg_ctl HPEIL|CE & CF AX|ELC

Jge| BE E41= PostgreSQL O|§& T2 X|L|H 1 O|S#ILICL initdb , postgres , pg_dump , pg_dumpall ,
pg_restore , pg_basebackup , pg_upgrade , pg_controldata , pg_checksums , pg_rewind , pg_waldump
createdb , dropdb , createuser , dropuser , vacuumdb , reindexdb , clusterdb , pgbench , ecpg 2t

LIH X7t _'E**l—llif ag_dump T ag_basebackup = Qi&LICE 0| TS0| _'EH £ EA R E=X= AH & =327t

CHELICH.

T2 H|E H

HiEt FE CHA W7 J2HEE AHRLICE + = 2020 2™ S ok, HiE2 LIS thds SeLICh

Hd Ligst= A
\dG[+] [PATTERN] JefiL|Ch
\dGl[+] [PATTERN] g0l & &7 ZFYLICL
\dGv [+] [PATTERN] HE glols, a2|1 2fzte| EL|C)
\dGe[+] [PATTERN] Zkd Bjlo| =, J2|1 22te| MHelL|Ct.
\dGi[+] [PATTERN] £ Qe AiL|Ct.

CHASAH SQELICE \d6 = THHZE LIZRILICE \dg = PostgreSQL XHile| Hato|n S Lttt
O] CHH0| K0T, IF 0= HE \?7 Of LIQX| S&LICL CH2 \d BHOIWE x 9 5 +AK= \do HIZ FolAs
WOLSOIX|X| ekLICk

\dGx moviekb

invalid command \dGx

x & otel B Ul 710l M= SESIEZ, \devx = IS T ZEZ EelLCt

ot ofix|i= 25 il & HIO|E{AMS M= A¥etL|C

.

Hlo|E{H|o|AL| T LS}

\dG moviekb
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List of graphs
Name | Owner

L
t

moviekb | agens

+ £ J2fmel M2 At =M g CigiLcth JeXe Ay|oto|az O At

=i =

A2, HO| YT HS A SIS Ho{oHIAIL:

rlo
|>
N
a
™
rot
e}
~
_Ij_
-0
»Q
ro
N
4
2
of
N
r
2
rir
o
K=

GRANT USAGE ON SCHEMA moviekb TO PUBLIC;

\dG+ moviekb

List of graphs
Name | Owner | Access privileges | Description

moviekb | agens | agens=UC/agens  +|
| | =U/agens |

Ol|%l| ClO|E{ Al g I2HCH2 £ fIeH CHA| 2| BfLICh

REVOKE USAGE ON SCHEMA moviekb FROM PUBLIC;

MES FX| 2™ \dG = G|O|E{H|0|AL| BE T2HI S LIFStL|CY.

Jzfze| o] = LIESHY|

\dGl 2 F ZEFE g LIEsHH, J2HZ-FF-0

o
MH>
|0
Hu
oA
]
ot
i
il

\dG1l moviekb.x*

List of labels

Graph | Name | Type | Owner
moviekb | acted_in | edge | agens
moviekb | ag_edge | edge | agens
moviekb | directed | edge | agens
moviekb | related_to | edge | agens
moviekb | ag_vertex | vertex | agens
moviekb | movie | vertex | agens
moviekb | person | vertex | agens

DE T2t ag_vertex 2t ag_edge E 7HX|2E 1 E0| &7H LIZLICEH 20| A

o Mo
ik
&
ot
=
Rt
to

+ = 80|29 C|A3 AT|et M2 C{ELICt 37|= 2|02 E|0|=22| pg_table_size

\dG1l+ moviekb.x*

List of labels

Graph | Name | Type | Owner | Size | Description
moviekb | acted_in | edge | agens | 16 kB |
moviekb | ag_edge | edge | agens | 8192 bytes | base edge label of graph moviekb
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moviekb | directed | edge | agens | 16 kB |
moviekb | related_to | edge | agens | 16 kB |
moviekb | ag_vertex | vertex | agens | 8192 bytes | base vertex label of graph moviekb
moviekb | movie | vertex | agens | 16 kB |
moviekb | person | vertex | agens | 16 kB |
Yol 2B 27|
\dGv = ==2 FHE 20|22 B2 T3, \d 7HE|0|S2 na[RS E2SIK 212}0f it 252 £elLch. 2=0l= 2 20|22
&4 QIE AL H|of, 1 20|20] &43h= 0[St 1 20|S S &&dh= 2i|o|S0] EZLICH

\dGv moviekb.*

List of labels

Graph Name | Type | Owner

I
moviekb | ag_vertex | vertex | agens
moviekb | movie | vertex | agens
moviekb | person | vertex | agens

Vertex label "moviekb.ag_vertex"

Child labels: moviekb.movie,
moviekb.person

Vertex label "moviekb.movie"

Inherits: moviekb.ag_vertex

Vertex label "moviekb.person"

Inherits: moviekb.ag_vertex
QIEAQL H|2f0| U= 2|0]E2 & Lt 2o FLICk

CREATE GRAPH demo;

SET graph_path = demo;

CREATE VLABEL book;

CREATE PROPERTY INDEX ON book (title);

CREATE CONSTRAINT book_isbn_uq ON book ASSERT isbn IS UNIQUE;

\dGv demo.book

List of labels
Graph | Name | Type | Owner

demo | book | vertex | agens

Vertex label '"demo.book"

Property Indexes:

"book_title_idx" btree (title)
Constraints:

"book_isbn_uq" ASSERT (isbn) IS UNIQUE
Inherits: demo.ag_vertex
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EE20| 20 FX| o= Z0f| folstA|2. 0|29 HAHRULICE id @t properties , J2|1 £AE ZH2 E2{H |0|20|
HIOIE0|22 1 H|O[E0| \d & XHAL:
\d moviekb.movie
Table "moviekb.movie"
Column | Type | Collation | Nullable | Defaul
t
id | graphid | | not null | graphid(graph_labid('moviekb.movie'::cstring),

nextval('moviekb.movie_id_seq'::re
properties | jsonb |
Indexes:

gclass))
| not null | jsonb_build_object()

"movie_pkey" PRIMARY KEY, btree (id)
Inherits: moviekb.ag_vertex
i o2 2% 27|
\dGe &= ZHM0 CHBt \dGv O|H, E82| B HE&LICE
\dGe moviekb.acted_in
List of labels
Graph | Name

| Type | Owner

moviekb | acted_in | edge | agens

Edge label "moviekb.acted_in"

Inherits: moviekb.ag_edge

0| EE2 £3sHX| b= 20| \dGl YLICL IAS F ZF Qo &, 1 0[40| OFEL|C}.
44 olgA Ligsly|

\dGi = ag_property_indexes £ 240 Z} QIHAQS| Cypher HQ|, & CtA| T mff It 1 2XH2 2o FL|CH &4 Qe AT}
gl= 2= Ot AT LIESHX| §i&LICH

\dGi moviekb.x

No matching property indexes found.

\dGi demo.x*

List of property indexes
Graph | LabelName | IndexName | Unique | Owner | Indexdef

+ 4

4 4+

demo | book | book_title_id
book USING btree (title)

AgensGraph 2.18 Documentation
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+ & ol A0] 7|9k M2 CfghLICk

=

\dGi+ demo.x

Graph | LabelName | IndexName

| Size

List of property indexes
Indexdef

Unique | Owner |
| Description

demo | book | book_title_idx |
book USING btree (title) | 8192 bytes
URY Het2 &4 AT O 22 O7[0f LIRX| 8

[L=l]
o —|
L

HHA| AM|2f = LIEFELCY.

DROP GRAPH demo CASCADE;

NOTICE: drop
DETAIL: drop
drop cascades
drop cascades
drop cascades

to vlabel ag_vertex
to elabel ag_edge
to vlabel book

&Lich 1

cascades to 4 other objects
cascades to sequence demo.ag_label_seq

| agens | CREATE PROPERTY INDEX book_title_idx ON

A2 X7 2o]=2 \dGv L} \dGe

=50, J2[2 \d oAM=

f

DROP GRAPH
IjHoZ 28 F3]7|
IHE2 PostgreSQLS| \d IHH ¢10{0|H, MO = 7125t 0|§ F 220 HEELICE D Aol x 2F ? AUSIE EX
SeiA J2|0 A EXF HekE 9t= S HEIL JASLICE
O & §20| 2oeIX|= FF0ICH CHE1, 1 XIo[o| A Xtz slidZlL|Ch:
HH A . EWol =
\dG J2iz o|SYLICL EM B2 glaLICh
\dGl , \dGv , \dGe Jefz JCHS 3|0 & oS LICE
\dGi Jefz JCHS ldlA o|SLICE

J24M \dGi moviekb.movie = OFRA T AFX|

\dGi moviekb.movie

No matching property indexes found.

2 ti7AHLL, moviekb.x M1

AgensGraph 2.18 Documentation
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\dGv nosuchgraph.x*

No matching labels found.

AGDATA

=

AGDATA = PGDATA 7} J2{st= H|O|E C|HME{2|E Jt2|ZLICE 0| HS Sl T2 M2 Mets| MILICE initdb @F pg_ctl
1

Lo

IL|C} CHE == QK| &LICE agens &, psql &, pg_dump &=, pg_basebackup &= 4X| &LICtH J3{B2

DE 20| 255t= HS-E MFSI ACHH 05| PGDATA £ AEHOF BiLICh.
ot H exportoff FH 3 A2 -p 7t EHe SI{ELICE

export AGDATA=/tmp/agensdata
ag_ctl status

ag_ctl: no server running

= Lt 8l & Z203 AO[0|M U=Vt LI2ER, & CF &Fst| TFof| 2elshyAL:

=

o2 =M
initdb -D , JCHS AGDATA , JICH2 PGDATA L|C|.
pg_ctl It ag_ctl -D , JC}2 PGDATA , JCHZ AGDATA L|CE

initdb = ZFE W2 7 Xt7| 2H0|l= AGDATA £ HFSIH, OX|% PIE= ag_ctl S 72|ALICh

env —u PGDATA AGDATA=/tmp/agensdata initdb -U agens —-no-sync

Success. You can now start the database server using:

ag_ctl -D /tmp/agensdata -1 logfile start
T L DR MFSIX| 0 -p & FX| @FOH HA|X[= PGDATA Tt 7t2|ZILICt. AGDATA = S5Z0| SXMS ZL|ck

[T VN

ag_ctl status

ag_ctl: no database directory specified and environment variable PGDATA unset
Try "ag_ctl ——help" for more information.

G|OEf CIZE2|E OfC|of] T2 init AIARO|M MHE OEA| 7| SSH=X= BHE T} CHELIC.

re

H

ogt

=
MH ZE T3 — ag_ctl - pg_dump - pg_upgrade @F J2fZ

— |

Of|| GIOJE{ Al — 9[2| 2= F=0| AHSH= 2T
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AAEIFIENZT — O] HHEO0| =3|St= ag_graph - ag_label - ag_property_indexes
M &3 — M|M0| Cypher

£ Alisty| Mol 223 graph_path
PostgreSQL: psql — 2 & =41 1 8fo| &= HEF HE

PostgreSQL: pg_ctl— ag_ctl O] £QI7}
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lo|=

AgensGraph 2[0llA R2ARUZIE oHS mf ZIAHZ 2} Sh= QHLHRIL|Ct.

HI0]E] Z{xH

J2HIofl HIO|EE Ee UE2 MO|H, F0| St=X|= H|0|E{Q| fof| 2 AUSLICE

= T2 AL e 1
Cypher CREATE / MERGE Q4 M0 IWTEX]. Cyphere| ZALE Rlot= ZE 2 SHEk JpRF 2|11 bR OFMBIL|CH
EO]20A] LOAD FROM o|0] 0|20 = HIO|E, E= 2 HIO|2E =& Ot 2 Cypher 2t HEELICH
20| Elo|=0il  coPy I CIR = TN 2= ok 7o 24 2 KI0|= 74 tELICH

o=A CHEF X1 2| QIEA Ho| M|, MME 01l F| M =5 MEELICE 28 XxHet Jeiofl A #{2|7F LisCHH

% ME
CHoH & HE AUFAT| HEQILIC.

Cypher CREATE

7t ot Z20|H, HF SeX|7] HHA| & LEYLICE FOIM SHUAIR. 45 o2 7 IEE EF SHL7L S Bt=E 22 ofe
HECH ZEL

CREATE (:person {name: 'Ann', born: 1990}),
(:person {name: 'Bo', born: 1985}),
(:person {name: 'Cy', born: 1979});

TEAd

(i)

ro

U EEE MK HOIOFSIEZ 22 ZFHOIM S LAIAF|MAL:

MATCH (a:person {name: 'Ann'}), (b:person {name: 'Bo'})
CREATE (a)-I[:knows {since: 2019}]1—>(b);

20| o] F=7} 2! O|RYUL|Ct. EE0ICE & BHS THA| &7| H2YL|T RIS ez

ot 2 =
S A MB7E 1 EHE X910 R o2 SHIALR.,

Lt
710| HE50|7|S HIZICHH CREATE CHAl MERGE £ MAA|Q. CiZt @A0}CH EMH H|E0| ECH= M S o}t

E[0]Z0ilA1 LOAD FROM

LOAD FROM 2 WHSHE[O|E0f|A &l
Clo|E{7t o|0] A EY ul XfHAZS

S 20 Cypher 27| Hof| g7|22, 27 E440| #otCte| 22|72t o2t =l Stz LT,
B2 file_fdw = 2/ H|O|2Z &3 IHUE 07|0f SO{ZLICE

&ol o|0] AH|0|F H|O|S & 7Hof| S0{9f QACE BFAILE:

CREATE TABLE staging_people (name text, born int);
INSERT INTO staging_people VALUES ('Ann', 1990), ('Bo', 1985);
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CREATE TABLE staging_knows (from_name text, to_name text, since int);
INSERT INTO staging_knows VALUES ('Ann', 'Bo', 2019);

O 2 ottt 2t dS FEQR HiEL o

LOAD FROM staging_people AS row
CREATE (:person {name: row.name, born: row.born});

E=d MHE S48 Moz g £ JUSLCE

LOAD FROM staging_people AS row
CREATE (:person = to_jsonb(row_to_json(row)));

2% R UL S LIRE

M

1 zelo)7| hEL|c:

LOAD FROM staging_knows AS row
MATCH (a:person {name: row.from_name}), (b:person {name: row.to_name})
CREATE (a)-[:knows {since: row.since}]->(b);

A

mjo

AT | Tof| LX|of| M= £H0]| AHAS BEMA L. OFHE FHIOSHAL.

rr

oS E0|E2 2471

file_fdw = At TIUA|AEIS| MIAUS 217| M2 H|O|EZ RHELICE contrib ZE0|22 YWES I make install-world 7t
et |Cl(AgensGraph AX| £t1):

Offff & 282 file_fdw 7t ERJIEZ, contrib 25 LESHA| QIUCHH O] H|O|X|0f| M RUSHAH Aet

4
g

CREATE EXTENSION file_fdw;
CREATE SERVER import FOREIGN DATA WRAPPER file_fdw;

CREATE FOREIGN TABLE staging_people (name text, born int)
SERVER import
OPTIONS (filename '/data/people.csv', format 'csv', header 'true');

Ct22 2[2F Z0| LOAD FROM staging_people AS row .. RULICt OIFU2 MHOA OO ZE AZE= MO AZ0|1, HE
= AR OZIE I8 & QLo{oF BhL|Ch,

I}UO[ A7} OfL|2t X7 | ZHH|of| RACHH, HX| agens 2210[AEL| \copy = HH?! EH|O|S0]| Z{x{St F| 222 LOAD FROM
SHAA2.
20|= HIo| =0l COPY

M WE Z20|H, 47t MBI off & WHRIL|CE 2f|0]S2 HIOIS0|22 {7[0] ZHIZ CoPY & 4= UBLICE

properties ZEZS XY ML id ZER 7|23/0| 2AAR KA F= ARLICEH
SQLZ Z|0[E0i| A= A2 A5 o=, MA ¢ 1 #HES HuAL:
SET enable_graph_dml = on;

COPY moviekb.person (properties) FROM STDIN;
{"name": "Ann", "born": 1990}
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{"name": "Bo", "born": 1985}
Ne
ZtMoll= 2k BHOl idE  labid.locid HEHE SHH FAA|:

SET enable_graph_dml = on;

COPY moviekb.acted_in (start, "end", properties) FROM STDIN;
4.1 3.1 {"role": "Neo"}
4.2 3.1 {"role": "Trinity"}
\.
J2EE U2 T idE PHE0 W O JASFLICH F 78K 2ol &L
MEE2 MEMAQ. HS 0fE ZT CHRLHH graphid() 7t2i|0|2 idet 22 id2 idE ZEELICE
SELECT graphid(graph_labid('moviekb.person'::cstring), 100::int8);
made_id
4,100
JEE H HSE 0f7|= HAl7|= "E idet XS 712|7|= 2 EES B glo| ehil LHE'E 4= JASFLICH 7Hset 7H b
HIHJLICE
s ZQo =2 BoUHAR. HES BN At OIS, T 7|2 ZQIsh AH|O|E H|O|20|M ZHd dS ThEL|CH:
CREATE TABLE staging_roles (person_name text, movie_title text, role text);
INSERT INTO staging_roles VALUES ('Keanu Reeves', 'The Matrix', 'Neo (again)');
SET enable_graph_dml = on;
INSERT INTO moviekb.acted_in (start, "end", properties)
SELECT p.id, m.id, jsonb_build_object('role', s.role)
FROM staging_roles s
JOIN moviekb.person p ON p.properties—>>'name' = s.person_name
JOIN moviekb.movie m ON m.properties—>>'title' = s.movie_title;
ghdotctel 2|7t otL|2t et thel 2% SHLto|H, RFO0| HiE JZL|CH ZRQIof| A= 7o) HA QIHMAE FHEMA|R
DROP TABLE staging_roles;
Zn
COPY 2} INSERT = CypherZ} st= ZALE ZAHELICE start 7t EXSHK| ¢= HES 7127 ZHdE M= A
x| fom, O A= o 2| MHE &2|e 4~ gle JefZL|CH US| Toj| & 2T =elstn, Bt Flofl=
enable_graph_dml S CIA| THA|L.
Ch i) Sof oA
8 u8t 77} SO|R SOt QIH|AS QX[SH S HIWLICL 0|22 QIHAS 7 & K2 BHS 4 YaLICk

CREATE VLABEL bulk_person DISABLE INDEX;
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LIS 2 == AELICH

ALTER VLABEL bulk_person DISABLE INDEX;

HIOIEE Xxtet 7| ChAl 2HELICE:

REINDEX VLABEL bulk_person;

<in]
ENABLE INDEX = @I&LICE ALTER VLABEL person ENABLE INDEX & ?TQEOIJ, B A S E|ME[= 242 REINDEX
QULICH O4S HASH| TIEK| 2|0]S9] QA= EXSHX|T £ = QB Z 2= Xt AMOZ SE{LID 1R M HEEX|

4ELIC.

Z HMof|l =30| &= A F X7t H AJSLICE

&4 QlHA = CIO|E{ 2Lt HA{7} ofL|2f LESOf| ZEEMA|R. Tf £ 20| S0] QA S oF 1 2t== 20| A0 RX|5t= ZECH M
RILICH £48 ZEHo = SASH= Ax ORIHX| LT ALTER 7} 2{|0|S HAIS THA| B2 Xz HO| OfL|2t X{xf Fof T tH
SZHYAIR

CHAl HTH e = A= H|O[E{2tH unlogged 20|22 12{SHHAIR. WALS SMZ AHEL(CH

CREATE UNLOGGED VLABEL staging_person;

unlogged 20|£2 Z2HAIE ACIX| 251 SR XK= ELICE 2222 0|42 AH|0| 0} CHAl BHS 4= Ql= T2 TS 28
Z0|X|, £|Z H|O|E{E fIet 20| OFgL|Ct.

MelHd ol maintenance_work_mem = S2|HAIL. o HOf| P SHLITE MO2 HAZ 2 S FE A2 ATLLLICL BHE
HIOSHAIL.

RS opd &

M| EEA[O]H, Of = Zd = B AFO] OFEL|Ct.

QIEIAS TH FRACHH 2|2t Z0| CRA| IEMAIL.
£ MZt0|2tH ] LY7|Q} M| M= £M S SHSHIAIR. ALTER VLABEL person ADD COLUMN age int GENERATED =
jsonb properties FHO| &4 age E 2ot HA int ZES S0 M| AF AR, T240f| CHE Q1B A = TEHSH A
QIHAILICE F2[7t A% O|E2 the A2 £4 J|QLICE p.age = 0ME| age E 2111, A& 0|52 Cypher0f| LIEILIX]
ISLICE 2 0|52 7|2 Ct2A| ot2{™ GENERATED (sourceKey) S MAAQ. £M2 HHOR SAHSII|E £USHUAIL.
ANALYZE SHYAIR. 2t Mxifot 2f|0|S0fl= EaiH7t =2 A7t gl T Z o] Aj=l2 A0l o 2izeich
ANALYZE moviekb.person;
ANALYZE moviekb.acted_in;
J2{x HlEHH|O|E{E TSI AR, ag_graphmeta = J2HIL0f| O (A2 2{[0|5, 7HM 2{|0]F, & 2i|0|&) Z&H0| LIEFLIL Z+2}0|

9 R W2 O|ROX|=X| 7| SgILICt 2240| THEO| B2 == §l= 2i|0[22 AMS E2H7E M o= UA| LICh:

SELECT regather_graphmeta();

SELECT graphname, graphmeta_valid FROM pg_catalog.ag_graph;

e

ri

Ct

glo

HIHet A2l 22 2RIt 2. 2R E MM E FOt= 7H #E WHOo[7| = STk

AgensGraph 2.18 Documentation © 2026 SKAI Worldwide Co., Ltd. 362 /454



SELECT * FROM pg_catalog.ag_graphmeta_view WHERE graphname = 'moviekb';

graphname | start | edge | end | edgecount
moviekb | movie | related_to | movie | 11
moviekb | person | directed | movie | 21
moviekb | person | acted_in | movie | 25

7|CHSHR] @42 7Hd 2O|LE RLojoF 2 gtol B Bl JH4=Tt o 7| ZHE= E2{E LIt

M7t 2LHEH AHO[Y B2t YA 20|25 FESHIAIR:

DROP TABLE staging_people, staging_knows;

DROP VLABEL bulk_person;
DROP VLABEL IF EXISTS staging_person;

LHELHZ|

pg_dump = TS HOM, A7|0IE X|YSHH I SHLIE L HL|C Mt SRS HASHIA|Q. 27t OtL|2t HI0[HE
ot 2f|0[= H|O|20l  COoPY .. TO 7t S&5HL, SQLE Z# Cypher #H2|= otz 2 JE2E LIEHL|CH

\copy (SELECT p.properties—>>"'name' AS name, m.properties—>>'title' AS film
FROM moviekb.acted_in r

JOIN moviekb.person p ON p.id

JOIN moviekb.movie m ON m.id

r.start
r."end") TO 'roles.csv' CSV HEADER

HIE] Z A

e

AgensGraph= PostgreSQL 2|0l BHEO{FCEZ, pgvector 2E0| J2HI0of| HIE A 24
J2fI ojo|E Fol| 0|1, H|O|E{H|0]A SH-t7} 2|0 (HE) Z{ M1t Cypher J2HE +3|E &
MA(RAG)Z GraphRAG 2829| ECH7 JIZdL|Ct.

HIE] ZIA2 CHo{7L OFL 2t Q0| 2 YK|A|ZL|CE S 20| 0{$|E StLIE ZRSHX| ot HIE| FZH|M= 717k o= JELICH 7|/ER

Cixst= M2 ZMol| HE Z80| JZL|CE

£S5 Zgdts A2 sto|=Ee|= ZMOo| CHELICE Ml Ho[X|2] o7t R& 22 Hat MES MEE SXE IF HFO & = JSLICH

AUHIE2 MAO|Lt ZHMo] %] HIE SHO =2 MAELICE £42 jsonb 0|22 HIES JSON HHEZE E2HEIL|CE HIE] 140

Heshmottt ::vector(n) @ #HeH0| IS pgvector?| vector EIUQE HREL|CE

Ty Heh2 i g miOtCh YO{EfL|Ch 2ol HH JHY mi= MBX|CH F27t AHX|H LH|JLICE 218RE &= tiAl O M8 M|
vector ZHECZ SHY 2 AFLICE

T2 & HEk2 MT| AI™of| B H JojLE, HNSW QIHIAS T AT XpH|of| BHE o YSLICH SZHE 2ol Hot

A= i:vector(n) 2 HE ARRIX|Z2E, 0| HO|X[2] H2|= ICHE SESHD QIHA L A& FL Tt

SZSHH T 7kX|7t 2L ct

Zto| EFRIQILICH &l d.emb = vector 2 S0tQ1 2K A2 2 jsonb 2 S0IR2EZ, JSON HEHE miAls=

Z2to|AE = TIMOf giLiCt
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QlElAol FRAL|CH SHE A (0= & Het H3Alo)| ot QIEIAT} OfL 2t HHSE Z3 QlElAT} &|, JelA Hmstn g
QIHAZR= O HEH7F LHSLICH

pgvector Ax|

pgvector= HE | 2E0|H, M1 Q= AgensGraph &X[20] 5tx| s MX|[s{of ghL|Ct & o= U €l Floll= Hlo|E{H|o]AOtCt
HEA2:

CREATE EXTENSION vector;

Of| %l cllolEq

OllXll= OllA| CllO[E{ Al S ELICE F2t18MO| Zt2t plot 2t O E7H2(Q| 4%t embedding 2 7HA[1 JELICE o 747| Mo O
HIHSHIAI2.

AH| AHZ LS text-embedding-3-small O|Lt 2Z sentence-transformers 22 Zt2 DEO|A LIQDH X2I0| 4=84
HULICE 7| M= K[HOM 7|5t 27t S| =8 U R ERELICE

FALE M

pgvector= 2| ALK 01| Ti83t= -5 MSHLITH F OHMAE vector(n) 2= Heloh £ 2|2 FYHSIYAIL.

SIAK} [0 7z| HNSW H AR} SefA
<=> cosine_distance ARl 2| vector_cosine_ops
<> 12_distance F2EE(L2) vector_12_ops
<#> inner_product (22l) LHH vector_ip_ops
<+> 11_distance SHE(L1) vector_11_ops

o
A2

E12|7t #2| HEof| 7t 7Pk2(2 AR AH2l) et HELICE 67| F2[= The Matrix2| £72| AH|Y0|22, A2 o|0|7t

b et et E2ELICh

MATCH (m:movie)
RETURN m.title AS title

ORDER BY m.embedding::vector(4) <=> '[-0.07594558, 0.04081754, 0.29592122, -0.11921061]'::vect

or(4)
LIMIT 4;

title
"The Matrix"

"The Matrix Reloaded"

"The Matrix Resurrections"
"Total Recall"

(4 rows)
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KNS Ml Z1t= st £MO|X|ZH S0|22 Z2 W HMRIL|Ct. Total Recall2] Z7E|= "a construction worker discovers that
his memories have been implanted” LICt. The Matrix2| “a hacker ... a simulated world controlled by machines” 2}
7|EE St SRSHX| b&LICH

TR T HE AM2 O3S U HE SEILICE £ Fot B5 Xp7| 40| RHZ S 2ofktE|= QIE2| 0]0F7|0|7| Wi L|Ct.
7|19 E M2 2 A3 OlX| RLICL

Al

o|0| HM2 HiZ 1S TOHN D 019 HM2 02X ZeLICH 22 Cllo[E{of CHEt M2 HM Zuiet AT 10, 5 A

mjo

Z2gst

r|r
rlo

ORDER BY & Hz| E&Al0] RETURN ZZ20| §I0{= OIS &= £ QELICHAgensGraph 217 O|4).
¥ Ho| ZTsHX| 1, O SRHAI= HNSW QIEA 7L O MES aha 4 QIALICEH HE|E Jti2
SHe|0f QIHIAE MX| 25tHA| ElL|CL

2= HEli= "The Terminatoret 7H H|et o M2 MEEl LHE HEQ AF o H2|HL|C 2| HE S 202 MX| g0t
gLk
=

MATCH (m:movie), (q:movie {title: 'The Terminator'})
RETURN m.title AS title

ORDER BY m.embedding::vector(4) <=> q.embedding::vector(4)
LIMIT 4;

title

"The Terminator"

"Terminator 2: Judgment Day"
"Minority Report"

"Blade Runner"

(4 rows)

HNSWZ QItllAlS}|
OIHIMrm M QAL FZ|0iCt BE
% 15

s AIMEILICE. HIOIE{7} SCHR B2uA7t QIEIA ATHS 2 4 Y2
HNSW QIE|AS Bt A2, QlE st

2401 8 i ERIHOIOZ 44 SIHIAS Mt

o
w Mo
[>
=
Of
=
N
JE
E
IE
m

CREATE PROPERTY INDEX ON movie
USING hnsw ((embedding::vector(4)) vector_cosine_ops);

A SejA s F2|of| M= HE[of| WEMA( <=> 0= vector_cosine_ops , <—> 0= vector_12_ops oh= AlQIL|CH.
J2{H | AT 2|7t QA S ZLCk

EXPLAIN

MATCH (m:movie)

RETURN m.title AS title

ORDER BY m.embedding::vector(4) <=> '[-0.07594558, 0.04081754, 0.29592122, -0.11921061]'::vect
or(4)

LIMIT 4;

Limit
—> Index Scan using movie_embedding_idx on movie m
Order By: ((properties.'embedding'::text)::vector(4) <=> '[...]'::vector(4))
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0| 18712 O B[RO = =Xt AZHO| B ME = Z2ljiq7t o3| ONE DE ¢ UELICE A A H2ls HeiH

SET enable_seqscan = off = CISHUAIR. K| ZSK[0A= STt

rug
E
O
i
[>
i
kl
i
T
o

::vector(n) @ B0 CHEE HNSW &4 QIHIAE= AgensGraph 2.17 0| A0 Z$tL|Ct,

90| QIBIAL B izt HHA| 9/0] BHSOIRILICE S48 SZ6HH & WEH0| ARZIK|DE, Q1AL 20| Tt Bt Q1A
guict

&7 jsonb properties HOl 14X I8t AN| Ef9) 2RS DS M| AIFo| MELITH Mofets A2 23 0S50/, 120)
HEE £42 22 EofZ XF L

DROP PROPERTY INDEX movie_embedding_idx;
ALTER VLABEL movie ADD COLUMN embedding vector(4) GENERATED;

GENERATED T MM Z O|Em 22 0|82 £4, 0{7|M= embedding 2 H|ELICH ZEES CIE 0|ECE R22H
GENERATED (sourceKey) 2t MMA|Q —

ALTER VLABEL movie ADD COLUMN emb vector(4) GENERATED (embedding) 2 Z2 &£ME emb 0|2k ZEH0|

MEELIC o= 20| 2= Z-o| ofL|2f £42| 0|FS 7| ”LICh si42 &4 7|2 0|F0{X|12 2 0|F2 Cypheroi|

- 1O

LIEFLEX| S LI RbMIEE A2 £8S

=

HHLE SHI7|0| ASLICE

rir rul

o
JE{E QIHAL ¥ WEE HOT gl ZE0| chet e ol Av} ElLck

— [Sa |

Mk
fot

]

CREATE PROPERTY INDEX ON movie USING hnsw (embedding vector_cosine_ops);

O] HOo[X|o| 2E #2|= 1X|X| ¢kt O]

S
It m.embedding::vector(4) = Z2 AES tHELCE

EXPLAIN (COSTS OFF)

MATCH (m:movie)

RETURN m.title AS title

ORDER BY m.embedding <=> '[-0.07594558, 0.04081754, 0.29592122, -0.11921061]'::vector(4)
LIMIT 4;

Limit
—> Index Scan using movie_embedding_idx on movie m

2 SEFEILICE 5AE HE0| 2 ::vector(4) = T8 AIZIX|EZ m.embedding

Order By: (embedding <=> '[-0.07594558,0.04081754,0.2959212,-0.11921061] '::vector(4))

=8

UM, B QUEHATE = 7|12 SHOY| Tof| 2 AHAZ XRUAL. EAAM0]| TSt £ QI8 A= jsonb properties
£ Y2 USO{X[2 SHE 7|0f CHet H2|= ZEE HREZ, S2 M= TLX| AELICE BHA £4 QHA = properties
of Z2Ict ZS HO5HAIL.

S5 2fo| EfUo| HatE LI O[M m.embedding 2 vector E S0, 54517| Tol= jsonb = SOMZHELICH

GraphRAG

T12HZ GO E{H|0| A QFe| HIE] 2 A0f|

HF

= =
Tl GraphRAG &2 72| StLIZ £ 7HX|E BLICH HE FAIEZ HE0)| 7t 23 Qe o528 &1, O0g 2AIE
Lzt ¢10] 2o & HZE Mats ZZL|Ct.
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OflF| HlOIE{A0l= &2t Afol2] related_to ZH0] 0]0] SO YALICH Al2|= 2T} ZH|2 0[0{Zl AESILICt J2HA o
£3]7} Wtz 20| YLICH
H2[e mjs S712jof & N3} 2o B ABXte] A2 UM TSIC I CHe Tk Ik HStE Jhdet 1 0|0
Cypher #2] $lLtE ASBHLICE 0i7] M B2 QHZS The Matrix2] HE{QILICk:

Hr

MATCH (seed:movie)

WITH seed

ORDER BY seed.embedding::vector(4) <=> '[-0.07594558, 0.04081754, 0.29592122, -0.11921061]'::v
ector(4)

LIMIT 2

MATCH (seed)-[:related_to]l-(ctx:movie)

RETURN seed.title AS seed, collect(DISTINCT ctx.title) AS related_context;

seed related_context

I
"The Matrix" | ["The Matrix Reloaded", "The Terminator", "Total Recall"]
"The Matrix Reloaded" | ["The Matrix", "The Matrix Revolutions"]

(2 rows)

WITH .. ORDER BY .. LIMIT 2 7t HlE| RAI=Z ZE20| 71 & 2t= Hot 22 DELICH 3740] A|EQILICE & #HI MATCH =
ZEANENM related_to ZHMZ M2V} 0|2 F3tE 2SLICH

AT Y2 A=t O J2HZ O|RYULICE HE HMPe2 A= AL S2

rot
12
i
o
o
u
=
e
k=
H
e
=2
il
N
bt
OBt
o
o
ra
min
X
et

O] &al2 ARISHEILICH A|EE o2 522 oL, 72Hd SRU S22 274U, THE 20|S(MRH-ARL|L-ZX)0l| =2l RAG

mo|Zatlol et wats Hetd| =T  AFLIC

ITYRI37H 3 LS oAl 8l F7|E HIZITHA, AILLLM §®S0| 1& 2t0|E2{2[S LIE gLt

1

e 2
e
AgensGraph= PostgreSQL 9[0i| BHEOIF D O ME M AIZIS OffE S 2 J2iT K40f MEet HAES M=
QOIE 7|9 E AME ZHIE & 4= JELICH HE AM2 EMet AZ|E 2L E HAoteiL|CHoZt =& -2 0] M -THAZX} Het)
JEiM AFEXIT et TS CHZESH= O] A0 & SH&LICtH

HIE] M0 IIAAE A ®Z O|ELICE 2 Besh= A2 30|22 | = ZMo| CHELICH M| HO[X|7t 22 JotE

MOE ANE FH
J2iT £M82 jsonb 2 MEELDZ HIAE £M82 tsvector ZHHRZ| MO ( ::text 2) text =2 & HEBILICE
ollx| clolE

OfiA= oA CIlO[E SIS FHLICH Hot 18HO[ 22t plot 2t 1 FH2|Q| 4Xt2l embedding £ 7HX|X1 QAELICE B 74| Foi| D22
HISHHAIL.

AH UHEE text-embedding-3-small O|Lt 22 sentence-transformers ZE Z2 DO LI XHI0] 4=H
JHRILICE 7| M= X[HOIA 7|5 =7t S| =8 UICE E/SLICE

=

AE 24 7}

to_tsvector 2 £ME tsvector ZHD x_to_tsquery &4 & SILIZ AF2AO| UHS OIHASHE, @@ HAXIZ
CHESHYAIR. websearch_to_tsquery = U2 € AER 22 BHELICH MEEE 2 #HE, 0R , J2[1 HO{E = -
QIL|Ct J2iAM AFE2 XL =E0]l= 0|Z0| £E2 7|22t ULICt
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MATCH (m:movie)
WHERE to_tsvector('english
RETURN m.title AS title;

title

', m.plot::text) @@ websearch_to_tsquery('english', 'machines')

"The Matrix"

"The Matrix Reloaded"
"The Matrix Revolutions"
"The Matrix Resurrections'

(4 rows)
Fels 2B HAET} OtL|2} (&ALt CHEEILICE. machines & 0ZF machin @2 EO{EDE E48 machine T Mets| 22
At LKL CE
2otz X| 42 T EAA|L. Total RecallZt The Terminatore FHE M 7|4|7t X|Hist= O|2HE CHEX|2E ZAH2[0| O THHE
M| iAo 7[9IE HMO| 2X| ZefL|Ch O xieiEe| BIE0| HtE HWIE ZHMo| F= X|FL(Ch
7|tiSh= o w2f CHE f 2| T & & UELICH

EIES 212 el
websearch_to_tsquery H AEFY: machines "virtual reality" -documentary
plainto_tsquery HEO|H ZE HH{E ANnD E |FELICH
to_tsquery HAMXIE =™ &LICE machines & reality
23t &2| 0§77
ts_rank = 2f EA7F F2[0f| LOILE & S=X| HHE V|22 20E A2 FEY 5 JASLICH #2| TS O Bo| Sl
EH2tH &2 &%I1E Y&Lch

MATCH (m:movie)

WHERE to_tsvector('english'

reality')

RETURN m.title AS title,
ts_rank(to_tsvector(

websearch_to_tsquery('english',

ORDER BY rank DESC;

title

, m.plot::text) @@ websearch_to_tsquery('english', 'machines OR

'english', m.plot::text),
'machines OR reality')) AS rank

rank

"The Matrix"

"The Matrix Reloaded"

"The Matrix Revolutions"
"The Matrix Resurrections"
(4 rows)

I_

=

The Matrix7t £HSEC} 20| 2
ors5|7| t2IL|Ct,

AgensGraph 2.18 Documentation
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0.030396355

Adea =

ChE

rr
rx
g
I
rlo

machines Bt

mn

ol
PN

k-
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MATCH (m:movie)

RETURN m.title AS title;

title

"Jurassic Park"
(1 row)

#HIE| Z4M0fl= dinosaurs 2t=
0|22 = The Avengers=

AF2IO| §sh= A2 oL

MATCH (m:movie), (qg:movie {title:
RETURN m.title AS title

ORDER BY m.embedding::
LIMIT 3;

title

"Jurassic Park"
"The Avengers"
"Interstellar"
(3 rows)

J2{EE F Uy
ZHotLx| 2t

GINSZ QI Ms}7|
et motet 2

o
to_tsvector HEi4
ZHNA A2

CREATE PROPERTY INDEX ON movie

USING gin ((to_tsvector('english',

{2 | 25 S A7MSH= i QA

EXPLAIN
MATCH (m:movie)

WHERE to_tsvector('english', m.plot::text) @@ websearch_to_tsquery('english',

RETURN m.title;

Bitmap Heap Scan on movie m
Recheck Cond:
hin'''::tsquery)

E, IE EEJIYE — Y M= M2 ZMo| Lot2 EHQILICE dinosaursd| 2tet ot

WHERE to_tsvector('english', m.plot::text) @@ websearch_to_tsquery('english',

vector(4) <=> q.embedding::

M2 B0l AR E 7+ LT,

o A
Mot {0 M ESRLICE sto|Hiz|= HM

= Mol CHoll to_tsvector & CHA| AlXSHE A2 AZ2E 2Y

10| GIN QIBIAZ OL=AIA| Q. QIEllAlSH= ZfO|

(to_tsvector('english':

i

'dinosaurs')

2Xt 2t Z9| ttol2k= ZHE0| SIS LICE Jurassic Parket 7HE H|ot BotE 2 H 7K 71z
SHELICL S O 2 272 SEHAEO|L 20|22 O X8 EZ0|X| 2, “dinosaurs"E et

'Jurassic Park'})

vector(4)

2 YA HESIR|EE S/0j9} O\ T2 £ D, HE| HAS 00|12
S S Ot At ZIHS B 22te| YHS HBmnt

plot::text)));

£ gLk

'machines"')

:regconfig, (properties.'plot'::text)::text) @@ '''mac

—> Bitmap Index Scan on movie_plot_idx
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Index Cond: (to_tsvector('english'::regconfig, (properties.'plot'::text)::text) @@ ''
'machin'''::tsquery)

QUHATE MO|2H 2| AT A= HAE ZHM FLH(2] 'english' )O| QA FFHA|O Zi0t ZHOtOF L LY.

a0l M2 0| oMol M= Xt AZHO| I MIEE S2i7F TS| JUE 18 5= JUSLICE QA AH=lg He{H
SET enable_seqgscan = off £ HSHYA|R. &K ZSX|0M= 27 2okAM &

—

to_tsvector(...) HZA0|| CHot GIN £4M QIEA = AgensGraph 2.17 0| 40| HegfL|Ct.

2 ol st

N
®
4
il
rir
I
0x
njo
>

1M QY HHoZ SAT £ Qlom, J2{M HOICE2| jsonb 7|9t ::text & HIZHO| ARZFEILICE. ALTER
VLABEL movie ADD COLUMN plot text GENERATED £ ZE 0|20| 7l2|7|= &4, 67| plot 2 HIELICE 0|S0| L2
7|S H|X2{™ GENERATED (sourceKey) = &LICt #2|= 20| ofL|2t £49] 0|52 A4 "LICt— M2 £4 7|2
O|20{FLICE.

0| m|o|X|Q| QlEA
= AI-[HE D|-'=0-| |

ZEsod

Mof| cist EeAl0|2 2 SZY mff CHA| ZHS0{0F BfL|CE TaAl0f Chot 4 QIElA = jsonb properties
ZEl F]0f Cit H2|= HAUS QYOO E £ Cf= THFX| oA ElL|Ch.
[e]

Z SQL CREATE INDEX 2 TIEMAIR. \dGi £ O{T3| OIS Ligst, F2|= IZS &LIch

= A
— 1
A
s

JEIEES

rir

DROP PROPERTY INDEX movie_plot_idx;
ALTER VLABEL movie ADD COLUMN plot text GENERATED;

CREATE INDEX movie_plot_idx ON moviekb.movie USING gin (to_tsvector('english', plot));

EXPLAIN (COSTS OFF)

MATCH (m:movie)

WHERE to_tsvector('english', m.plot) @@ websearch_to_tsquery('english', 'machines')
RETURN m.title;

Bitmap Heap Scan on movie m

Recheck Cond: (to_tsvector('english'::regconfig, plot) @@ '''machin'''::tsquery)
—> Bitmap Index Scan on movie_plot_idx
Index Cond: (to_tsvector('english'::regconfig, plot) @@ ''‘'machin'''::tsquery)

OlM m.plot Ol ::text 7t R AUELICE SZHE ZEHO| 0|0| text 07| RYULICH BEHHA £M olHIA L= properties Of
dzict =2 Q-T'_a'ﬂ)\lg.

GraphRAG

HME HME J T +3|9] A|ETtE 4= UFLICH ZE0| HAET IHE & = Gt A2 O3, 2|1 2t o] Li7F 210 2o
£ Q2 Mas 2EL|CL

HIE] Z4A9| GraphRAG Of|X|0]| CHSSH= 012 & Ol MIJLIC UHGECE 7|/ E HAM0| & CiR = £F tho(0|5-Z=-Fetdt 713)7t
ZHE| S0 UAS wf LS LeLch

OfiX| Ci|o|E{ Mol = 2t ALOIS]  related_to ZHd0] 0|0] SO AFLICE Al2[= £Hap FH|Z 0|0 AFZS LT T2 A of2H
=327t w2tz 20| ASLICH

Cypher #{2| 3tLi7t ZE2(H7|M= HOl resistance )oi| TSt &2 HM A2 Hoto| =S 07|11, 718 # H= AS 2
0[R2 #Of LiZLICE:

MATCH (seed:movie)
WHERE to_tsvector('english', seed.plot::text) @@ websearch_to_tsquery('english', 'resistance')
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WITH seed, ts_rank(to_tsvector('english', seed.plot::text),
websearch_to_tsquery('english', 'resistance')) AS rank

ORDER BY rank DESC, seed.title

LIMIT 2

MATCH (seed)-[:related_tol-(ctx:movie)

RETURN seed.title AS seed, collect(DISTINCT ctx.title) AS related_context;

seed | related_context
"Terminator 2: Judgment Day" | ["The Terminator"]
"The Terminator" | ["Terminator 2: Judgment Day", "The Matrix"]

(2 rows)

WHERE ZZ13t WITH .. ORDER BY rank LIMIT 7} # 2|0 IAET} 71E & Sh= FotE DELICEH 20| A|=0|H, 67|M=
Terminator & ]14°'l—||1f. S HI| MATCH = related_to ZiMS W2pst 2H ZES

A|EQF 1 0|20| 20| & H2ks O|FLICE £3|7t The Matrix7HX| Ee 210 SOISHMAIL. 7|RIE  resistance = 1 F3ket
AK[SE HO| X[ 7|A|2te| MMO|2t= 2E FHIZ Terminator 2=1t 0|0 QUELICE WO LIZL7| Fof| O] O] HAMS
g|[]|(u+|E-|) HAMinp AHehsle{™ Slo|HE|E AMS s Q.

= —o=sa=E ol

2o AMS 202 M= CfAl T UYIZ 5t H AILLLM HES £HT5HIA 2.

£
LT o
b
1=
I'|0

9'[]'; [HIoH__lEl- -|_E_ Z4AH

ro

EtO{2 CHZ=RLIC 242t2 ATzt ofet 2ollM ZEfL Tt

= (=N | =R | =
HE| ZM2 HHY & Hodnt 2t JHE S HOMX|RE RIZ ZEL 0|, E2 7|9E 22 Yol HolE 52 4 ASLICL TE HM2
Yo TS Heo| HX|2 32[012t o| =5 sELICE

2z

slojHE|E HAM2 = Cf HAllstn Z0E SX|22, AMo| 20|15 LHME of2[0f| M HEBHELICE AgensGraphe pgvectoret
PostgreSQL & 2 S $t C|O[E{tH|0| A0 A HSSI2E, sto|H2|= 2= 22 J2ioj chot 25 SHtIL|Ct.

0| HO[X|= &4 Zto| getof|

71 Ho|X|2t= A7t A& LICE.

H

oF ZAYLICt ot 2H0M SQLEE CypherE A= XS CHF= SQL Cypher

F AM2 ML OHE H (AR A2 O ts_rank )E UHWER O & RAELICHL 8% &9 8F(RRF)2 E47} OtL|2t =9I S &H
O ENIE mlgdLict

2} Znb= X2\ 7F LEH HMOCE 1/ (k + rank) S EEiD, O 3SS 2F U CE

score(d) = 1/(k + rank_vector(d)) + 1/(k + rank_fulltext(d))

k = Z| &9 =171 Lot X[HISH=XIE =2 HE &Lt 23] A= 7|22 60LICH & A o= oM =27t &2
FME IHNH HLE 0, SN 22 M7t 7HE &2 E+E daUtt

Ofi A ol

Ofix[= OfiA| CiO[E M FLICt Fek 18O 22t plot 2t 3 2|9 4X+2l embedding £ 7HX|11 QJAELICE B 747| Foi D2
HIsHEA2.

AX UHES  text-embedding-3-small O|Lt 2Z sentence-transformers T ZH2 DHO|M LI X}2I0| Z=uH
ZHILICE o7|M & RIHOA 7|8t =Tt S| =5 HISE EASLICE
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https://github.com/pgvector/pgvector

stojE2z2|E 2|

2 =9 8oll= 2 ZMel &27t 2Rdt, OS2 S0 U A0| SQL 2l gLt a2 882 J2iZ Hlo[EE
Cypher MATCH MEZ2[0fM 2= SQL 72| YLIC,.

ot MEZ|= HIE 2|2, CHE StLhs HE dM 22 Joto| &9/ MHZLTE. row_number() 7t HEE ZaE =92
HHRD, HEZ 227t S -i- £ CfglLIch 2t MERE|= FH idE Bretstn, gretstX] ohs w9 EHAIC = YL J21A
HE(ot T2 A &4 AT YE D 22 W7|E SHIZ B2 =+ AL

otz #2|= The Matrix AIE0[HM machines & 2At = AZdt= FohE HELIC HE 22|= O Fote| 442

H| Y L

WITH vec AS (
SELECT id, row_number() OVER () AS rnk
FROM (MATCH (m:movie)
RETURN id(m) AS id
ORDER BY m.embedding::vector(4) <=> '[-0.07594558, 0.04081754, 0.29592122,
-0.11921061] ': :vector(4)
LIMIT 10) v
)
fts AS (
SELECT id, row_number() OVER () AS rnk
FROM (MATCH (m:movie)
WHERE to_tsvector('english', m.plot::text) @@ websearch_to_tsquery('english', 'machi
nes')
RETURN id(m) AS id
ORDER BY ts_rank(to_tsvector('english', m.plot::text),
websearch_to_tsquery('english', 'machines')) DESC) f
)
SELECT m.title AS title,
round ( (COALESCE(1.0/(60 + vec.rnk), 0)
+ COALESCE(1.0/(60 + fts.rnk), @))::numeric, 5) AS rrf_score,
vec.rnk AS vec_rank,
fts.rnk AS fts_rank
FROM (MATCH (m:movie) RETURN id(m) AS id, m.title AS title) m
LEFT JOIN vec ON vec.id = m.id
LEFT JOIN fts ON fts.id = m.id
WHERE vec.id IS NOT NULL OR fts.id IS NOT NULL
ORDER BY rrf_score DESC

LIMIT 6;
title | rrf_score | vec_rank | fts_rank

"The Matrix" | 0.03279 | 1 | 1

"The Matrix Reloaded" | 0.03226 | 2 | 2

"The Matrix Resurrections" | 0.03150 | 3| 4

"The Matrix Revolutions" | ©0.03080 | 7 | 3

"Total Recall" | 0.01563 | 4 |

"Avatar" | 0.01538 | 5 |

(6 rows)
07|M 882 F 7tXIE SAlof| ELICE Total Recall(E &9 4)2 machines 2He THO{E MX| ooz 7&% dME2 A0S
ool sL|CH ™| Zatof| Horeh&LICH BIE] ZA0] J2S The Matrix@t 22 7kt 34 0[0F7 |2 20t RL7| M LICH

The Matrix Revolutions= Bt ZLQIL|C} HE|Z2= 7HWZ 717+ 0|2} HIE{E M= AQ| CHA otol| SX| 231X|3H EH2|7}

machinesE 2A+ JCHZ LSO Z ME AM Z0| 392 SELICH. 80| 372 CHA| Bo{2EILICH
= I EE OlESH= Fol(The Matrix-Reloaded-Resurrections) 7t £|AH9|S AHX|EHLICH HIE AM2 xjsigs, T2 HA2
Mot = HE1, RRFF 22 AJ&LICh
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=
L=
o

S QAT ZMIE T2 ZM0|DR, ME| ZAT HE ZAMOIM M 20 22 4N QAMAT} IS w27
HNSW 2lElAQt MR =7{2|0f| CHEt GIN QIEARIL|CE

CREATE PROPERTY INDEX ON movie

USING hnsw ((embedding::vector(4)) vector_cosine_ops);
CREATE PROPERTY INDEX ON movie

USING gin ((to_tsvector('english', plot::text)));

El?

7*Cypher*1'='$qﬂli' ”ft.'_f?ﬁfﬂ JtSHA| gh2 = EHACZ YHSIEZ, STt 2t 2 E QHEAR NaE o~ AELICH
i XIS 22 WEZ, = HMT 2i|0|= THIE AMSHR| 5Lt

g

8% Hz|of CHEt EXPLAIN Of|A & U=
—> Subquery Scan on vec
—> Limit
—> Index Scan using movie_embedding_idx on movie m
Order By: ((properties.'embedding'::text)::vector(4) <=> '[...]'::vector(4)

—> Subquery Scan on fts
—> Bitmap Heap Scan on movie m
Recheck Cond: (to_tsvector('english', (properties.'plot'::text)::text) @@
'::itsquery)
—> Bitmap Index Scan on movie_plot_idx

OFZ= 2 Of|d| H|O[E{0l| M= 20| H JHE0|2} QIAA R Xt AZHO| MEZ F2fLH7t 0S| OWS IE
USLICE QlEA 7=||2Io EH2™ SET enable_seqscan = off S HSIMAIQ. AH| HE2X|0|M= Z2HLH7}

o Tl -
HALE jsonb properties 0 ZHEMX|=H|, £ S 7|0 Chet H2ls Z2HE 47| HEQJLICE TJ2{H
Of| CHEE TWEHSE QIEATL 2|10 M2 AM Zef= T Zigof| st SQL Q= ATt ElL|CE:

_ 11—

I'U

o CHet EoMYLICE & £ F o= StLEtE Bt 2B E SAHSITIHE 0% ZEi9| QIMAS THA

rul

ALTER VLABEL movie ADD COLUMN embedding vector(4) GENERATED;
CREATE PROPERTY INDEX ON movie USING hnsw (embedding vector_cosine_ops);

8 A2 XHl= HHIX| eSE LIt HE ZMat MEZ HMo| 2iXte] Z2 2o FLICH
ES

—

047 HWHSHX| 12, Zto™ ot S Zutrt X|HgLICt. 600| Fitet SLFHULIC.
2

o

7|20[2{H 0|2 E0{ 1.5 % COALESCE(1.0/(60 +

FH 0| —Z} CTE 9| LIMIT 0| 8¢ Toi| 2t ZMo| A0kt 70| 7H=X|E HeLIL X|HE =3 X2L MWHE

0] &S 7|1RHA=.

HJIO

=0[HH

GraphRAG
Slo|HE| = AM2 D2 #3|9| Tz 2ot EUFRULICE 20| RAIZSt 7|9 = BHAE S CH2 Foke| =9/S 0H7| 11 (RRF), &9
Aol M ZHAE 2t 0] LE7F 0| 20| & W2hs ZRESLCH
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H>
d

o= SQL )1 g7t HRsHA|t J2jmof| &0 222 25 FROM EQ| Cypher MATCH AMEZZ|E M0

= Z4Map o] LE7E7|7F CF 2™ &LICH 2740] SQLEF Cypher A17|2] ZHX|QILICEH H2|= J2iZof| HRE2M QoM BHE
CHE &Lich

Of|%| cllo|E{Allofl = H2t AtO]2] related_to ?7HM0] 0|0 S0 JQELICH A|2|= £t FH|Z 0|7 ZHESRILICE TJ2iAf of2H
«2|7t w2tz 20| UELICE

I 39 o
oz O fot
£
o

e

I
|>
]
|

47| M HE] Z2H= The Matrix 22 G312 714210, M2 AM Zef= 7|*1E memories & CHETLICEL SQL row_number() 7t

1
HEE Z0E =?IZ HHELICL seeds CTEZHRRFZ == 8%l &% 2= H712, OHX[2t Cypher &3|7t 2} A|=9| 0|22
BEELck

WITH vec AS (
SELECT id, row_number() OVER () AS rnk
FROM (MATCH (m:movie)
RETURN id(m) AS id
ORDER BY m.embedding::vector(4) <=> '[-0.07594558, 0.04081754, 0.29592122,
-0.11921061] ': :vector(4)
LIMIT 10) v
),
fts AS (
SELECT id, row_number() OVER () AS rnk
FROM (MATCH (m:movie)
WHERE to_tsvector('english', m.plot::text) @@ websearch_to_tsquery('english', 'memor

ies")
RETURN id(m) AS id
ORDER BY ts_rank(to_tsvector('english', m.plot::text),
websearch_to_tsquery('english', 'memories')) DESC) f
)
seeds AS (

SELECT m.id, m.title,
COALESCE(1.0/(60 + vec.rnk), @) + COALESCE(1.0/(60 + fts.rnk), @) AS score
FROM (MATCH (m:movie) RETURN id(m) AS id, m.title AS title) m
LEFT JOIN vec ON vec.id = m.id
LEFT JOIN fts ON fts.id = m.id
WHERE vec.id IS NOT NULL OR fts.id IS NOT NULL
ORDER BY score DESC
LIMIT 2
)
SELECT s.title AS seed,
jsonb_agg(DISTINCT ctx.title) AS expanded_context
FROM seeds s
LEFT JOIN (MATCH (a:movie)-[:related_to]-(b:movie)
RETURN id(a) AS aid, b.title AS title) ctx ON ctx.aid = s.id
GROUP BY s.title
ORDER BY s.title;

seed expanded_context

I
"The Matrix" | ["The Matrix Reloaded", "The Terminator", "Total Recall"]
"Total Recall" | ["Inception", "The Matrix"]

(2 rows)

82 oftH Hol7t 23]9| A|E7} £|=X|2 HFEL|C} Total Recall2 The Matrix2t HIE| 2= 42 7177HS 20|22, HIE{pto 2
AEE BEJACHH The Matrix2t The Matrix ReloadedE #2 ZAILICE O2{Lt 7|/E memories 7} Total Recallzt H=3|

AN
XI5t RRFZ} IS &9l 22 So{SELICL

Total Recallo| A|=0]| EHRH £2]= 1 related_to ZHIE 2} Inceptiondl| FELICE M= SHETCZE= [HREX| AUAYS

QILICE,
ZIHE S1O|BIER 9IS 0i7) ALSH 1 J20 0|2 YYLICE |0 RAMES} et 7I9IS, J211 HAIK BAS S0

a
Zojeoz A W 3 7 EHet stelL|ct
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Al-lLLM 21S2| Z2j| @2 S0| 0|2 22 HEHES tidl S0 M, OF RHE2 U3 2|E2|H SiLtz = EFLICE

AI-lLLM QS
e
XAl Jzfzet O AP S $F H|o|E 0| A BHH & = U OB 2, AgensGraphes A 2 MAO| MEIAZ S8| MlL|Ct,

J2fT = H0|E0|11 42 jsonb 0|22, MEN| XMESH JHZE pgvector 2 QIEASH 4~ QUELICE

J2{22 Y2l szt Ol0|2 JHE Ik SAS AT H7IM JHEES et o] Lk 4 ULICE GraphRAGH L3t 20| Fetd|
azielLich

HSS U 2 AgensGraph Alol YELICH HSTICH |9k AL HOIX|7H #4710 28, o] Ho|xl= 2t 2150] ofciof
Mo|=X| MBIt

0|2 B AgensGraph Python S2H0J S{of SEEILICE 1 E2t0|M psycopg 3 9101l BHSOIET 1248 S¢fl Cypher
ASBILICE DBl of= Zeolg IS N2E A 2227t AT} OfL|a K2 mefole| 3ol HELICH 0.31 Ee o

{7 [X|ofl= Z2t0|H 2.0 0| &fo] ettt E2t0|H Xix|E E2t0o[H et 2210[E 2t0|HE 2| S FUSHIAIL.

UGS pgvector 7t LHEE=C, pgvector = BH BHZEE|X| O B2 Cf|O|E{H| 0| A0 TF tH HAX|3{OF BTt HIE] ZAH

o

=
DE AS9| AA = agensgraph-ai KMEA0| QOM, MEet o~ Ql= M2 = 2 S0 JAELICH

LangChain
T2 MEA, pgvector 7[8h HIE ME A, HE HIA|X] O], LangGraph H|ZZQIE, J2|10 LLM T2 EHAIIHQIL|CE,

LangChain 95

Llamalndex

PropertyGraphIndex 2F VectorStoreIndex XZ&A0|0, 5t0|E2|= ZA-HIEHH|O|E] Z2] Li7|- AgensGraphof| 32
Text2Cyphers ZtE&LICt.

Llamalndex €%

LightRAG

LightRAGS| XMZE A At U| 7HX|E 2 HIO|E{H|0| A0 M ZOM, ITAT|O|A e HE|E|HAE X|¢RiLICH
LightRAG SIS

cognee

cognee Al @2| T2l TS 93 T HE] OfHEIRILICE

cognee H=

MCP AMH

Cypher-H22|-H|0|E 22! M| 7tX] Model Context Protocol AHO|H, Claude Desktop Z+2 22t0|AEN| AgensGraphS
CESLICE

MCP AMH

IR 9IS HAIX| §D HMS T BHECHE 2 J10|S A HOIM AIXISHIAIR. HE|-HE. 5t0|2a|S ZA12 242t 1 A4}
£3|2 3 2x0f ZBs= GraphRAG H& Bt
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https://www.psycopg.org/psycopg3/
https://github.com/skaiworldwide-oss/agensgraph-ai
https://github.com/skaiworldwide-oss/agensgraph-ai
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https://tech.skaiworldwide.com/docs/en/agensgraph-ai/langchain/
https://tech.skaiworldwide.com/docs/en/agensgraph-ai/llamaindex/
https://tech.skaiworldwide.com/docs/en/agensgraph-ai/llamaindex/
https://tech.skaiworldwide.com/docs/en/agensgraph-ai/lightrag/
https://tech.skaiworldwide.com/docs/en/agensgraph-ai/lightrag/
https://tech.skaiworldwide.com/docs/en/agensgraph-ai/cognee/
https://tech.skaiworldwide.com/docs/en/agensgraph-ai/cognee/
https://tech.skaiworldwide.com/docs/en/agensgraph-ai/mcp/
https://tech.skaiworldwide.com/docs/en/agensgraph-ai/mcp/

Cefojmet Eto

AgensGraph& PostgreSQL E41 &

TZEZ0| 27|0) Cypher X2 11X 2% oL f

EEl0|H7E =& glO0| OtX| Rot= A2 O EtS oiMot= LYLILE m.title 2 gl

—
E SHFX[2 m S Ytest= HE2l= vertex E, 3R
|_

jsonb

= JhxIQLck:

AHE 2jo|Haqz]

2, 0 PostgreSQL E2}0|HZ T &3l CypherS Aaist 4 UEL|LCE
?:I IC}. AgensGraphZ M= o J2HZ Mg S2t0|HET EQBHK| HEL|CY.
= F2l= 2E =2to|H 7t ok
IHEIS| p = graphpath £ S2{ELICl EE9| EEi0|H=
= EIY M2|E Cot2 2, MHO| 17| 2fo|21t idet £4 S XL K2

o|O] A1 Q= PostgreSQL E2I0IHE MMA|QR, 24 TH|7} OFL 2t £ S HHekstT, jsonb CHA TS AZRIE @lsH=

R0|M= CypherE SQLE ZMAIAIR. SQLIE Cypher A17|12 £ 18HAAIQ. TEE O|EME J1E M1, PythonO| Ol 210{0i| M=
o| Zo| e&Lct

MYt 7tnt A2 E H|O|E|E N2 8t S ff, E= Al HSS 7|80 2 OHE 1= Python E2[0|HE MMA|Q.

Python E2}0|H

7|gto 2 A2 E2t0|H = AgensGraph for Python ILICt. psycopg 3 910l Je2i EtR] X{2|E HsHH, ZE Al @&0| 0] 20|

LIoflM SEFSfLICE MX|2t AFEHE T o Fgof| JASLICH

LangChain-Llamalndex-LightRAG-cognee®t MCP A{H{7} B 5 0| E2I0|HE

CHE 0]

Java-Node.js-GoOllA= ES2| PostgreSQL E20|H — pgjdbc, node-postgres, pgx — & #
OtL[2t £ S HOMA L. X2 7|BICE A7|of LT2 X3t

2t E2IOIHE U7 (= SHH, A= AIZ

O M AAHE

7|8t 2 SfLICH AILLLM 9182 H5HYAIR.

3, 2ol et 2 24 FA|7
2 O R LCY.

SH= AH2|7t OfL|2E o|n| A0 QU= Z2HMEZ 2f3f 0f7|0fl HAH SLICH

Java / JDBC [ legacy | — pgjdbc®| 0|0 2023\ 120{| net.bitnine:agensgraph-jdbc:1.4.3 2= HZEFHELICH
Node.js [ legacy | — node-postgresS ZMH pg >= 6.1.2 S CHMOZ BhL|CL 2025 90|l @skaiworldwide/ag-

driver 11.09Z HHEZHEL|CH

Go [legasy | — lib/pq 0l BHSO{HT

H4 1} oih

&0l graph_path & A™SIMAIR. MM
Ci|O|E{H|O| A Q]| $F H MHBIAA|2:

ALTER ROLE appuser SET graph_path
Python E2t0|tH2| ConnectionPool 2

HYSX|= efelz, HE

Cypher O{7{H 40l =
AlmjgiL|ck:

AgensGraph 2.18 Documentation

80|22, Z0f|M ALY

graph= Z g2 JeiOE FH&
£ 22 7+ £0| graph_path & HHEI FHSISHH

HA
EIS FHAL. E210|H 7} EtRIS Foll FX| 242 Oi7HH= JSONLZ IHE|E 2 HEHSH ZXIE2

Ei2 ve.1.1 9| Go ZEZ BHEEIL|CE

F= H42 M miotch 2SOk gLt ot Z0]Lf

moviekb;

S E [ of HYt ZFSt JHL Z DT CEA|
a Zoz FdofZL|ct
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ERROR: invalid input syntax for type json
DETAIL: Token "The" is invalid.
CONTEXT: JSON data, line 1: The...

C20|tHO| APIZ Di7HH0| EFUS MAHSIALE, 2F oA & et A|2:
MATCH (m:movie {title: $1::text}) RETURN m.year;

HI8: SX| g4&LICH 240
ol B

ol ZOZE 98l 4 Y= ROl JI% FRBLICE Efelo| glow
||123|| = _J_.|\_

o

Xt
=

SLICL 2.02E &= Python str 2 text E HL{EE EXIE I7iHS= M2 H Hetd
Elolo

H—

O 2 YOO} H= XZ|0| M= TS| %s::date KT & HtoHOF BrLICH

=4t
Python E20|H= EFIS CHAl 41 218H
LRIt YIELICH Tt EXHES THE Ef
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oo
T o

AgensGraphE 2% &Z0llM S2l= LLICH B, 23, T2 Hof, ¥y, J2(1 M & =7 ]L|ch,

HH

AgensGraph AH{7t 2 il S BH7| Fof| Hofjof & ZHAEQILICH AT EQHE ZHH|o| 22|= EXt= AgensGraph X[
X

Of H[O|X|= 1 FFiHO| MEH

qm 0R

L
AT

AgensGraph= Linux@t Windows|A] YE-AMME|H HHLEO 2= macOSOIA E ELICH X E CHEE Linux0llA| O|20{FLICE
Aot B Z T2 Rocky Linux-RHEL-Debian-Ubuntu2| x| &2|AJLICt Z4E{|0|L 0|0]X|= Debian trixie2t bookworm, Rocky
92} 10, 22|11 Alpine $|0i|A 2= EIL|Ct,

AgensGraph2| O{H M= PostgreSQL2| EME X2 He|E &o|X| %22 ZE, PostgreSQLE| X2l ZE ohl7t IoH=2
MEELICh

S8k ALK
OO L-O

L BTt OLL|2H C|O[E{of| M ELBHIA2.

7k 3| ZHEst= X = HIZ2| LI 2T #3= HAS 2t Z20{7 HO|X|2 ZHd S I2trt2 2 lo] H2 A LIC
WAl Bfel Yol 22 SELC & Heh — H27F 2= 2llolSa O HA — o] 2HH|K| A0 E0{7H= HE SEZ AR

=
=
off 3 FHOHAIR. WEH2 o ASLICE

IJ

shared_buffers 2} effective_cache_size £

FAS Yot A=K HaH:

SELECT 1.1labname,
pg_size_pretty(pg_total_relation_size(1l.relid)) AS total
FROM pg_catalog.ag_label 1
JOIN pg_catalog.ag_graph g ON g.oid = l.graphid
WHERE g.graphname = 'moviekb'
ORDER BY pg_total_relation_size(1l.relid) DESC;

2 20|=2 th7H 2ol M ZHE 2 |02 XiA| QIFIAS M X|L B2 M OfL|2} QI ATEX] AlLtol 2 MAL.

AEZ|X|i= Z2HAl0{0F BLICE X2|2F THZ0] OfL|2t Q| 17| XA R ILICE &3|7F AjZhe M= 20| H7[ULIC S2HA|

AEZ|X[2HHE S 2T SHE F2ATLICHL 2O random_page_cost £ FUSHIAIL.

CPUE =2|0M= ZECH 2 SR3tD, 20|12 THIE 2= 24 A2l0ME YL H SQELICH o2 tiN= 2Z0|2 Fl=
Ste|7| W2 LI

EE
£ 0I5t 2910|E 6t2{H RAM %[44 GBRILICH ClAT = H|O|E{Qt QIHA WAL, J2|10 QIHAE GHE O{R7IX| oA, 7|2
gnxmm| f 2.5 GB7t =LICt.

X 715517| Mo

MHE 3 Xprlo| et Qs AFEXIE MESHYA|R. rootT OtL|1, OiE2[H|0| M1t EhH| A= 2301 AF T OblL|Ch:
useradd —--system ——home /var/lib/agensgraph ——shell /usr/sbin/nologin agens

7Hs3ICHH CIO[E CIZIE{2| S X}7| THUAA AR SAA|R. T2H0F 12740] 7tS AHE ZHH|of LIHX|E SH 21 7kX| 941, w2

ot
ME 2 7 UASLICL

[>
o= 0Ir
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install -o agens —-g agens -m 0700 -d /var/lib/agensgraph/18/data
sudo —u agens initdb -D /var/lib/agensgraph/18/data

initdb = Cl|O|Ef C|2E{2[0i| 07000[Lf 0750 ZEE 27 EILICE. PostgreSQL 1801 A= HIO|Ef HO[X| M8 = 7222
BLICh J0H2 &= HWOo| 1, LS| 0 S2{AH = PI0|=g of Z2H71 5HLtHE ZHPotE = Lot = THEL|Ch 2182
HI|0|=B7|E H TSI,

4 Xt2le £ o] EFL|CH AgensGraphs= 9.3 0|%2| PostgreSQLO| 1HE = 28 ¢

NOHEE OfF ZHAat MOZ 02| SHUMAX ZEX2 LR QIGLICL 0| WES T2 4 Y= A2 HZ2|7t w=st
SAEONAS vm.overcommit_memory 2t OOM Z2{, 2|11 F&0| B2 Mo E2l I H|EtiL|Ct PostgreSQLL| 7'
A =o| 2fm{AAQLICE

systemdOj|A 2F517]

QAARA SIS 92 FRULICE

—

[Unit]
Description=AgensGraph 2.18
After=network-online. target
Wants=network-online.target

[Servicel

Type=notify

User=agens

Group=agens
Environment=AGDATA=/var/lib/agensgraph/18/data
ExecStart=/usr/local/agensgraph/bin/postgres -D ${AGDATA}
ExecReload=/bin/kill -HUP $MAINPID
KillMode=mixed

KillSignal=SIGINT

TimeoutStopSec=120

00MScoreAdjust=-900

[Installl
WantedBy=multi-user.target

postgres £ &M 7|S5t= Type=notify T40|systemd7} 7tat & CRE= HENQILICE MHIF AMZ &S 97| A|=lst
AI™E systemdol| 22 =10, systemctl stop O] T{Ret ZE2E St & RAIRLICE. 00MScoreAdjust = FHEO|
postmaster2Ct HAIEE HA F0|= 5 FHSLICE

A ZRAol= ag_ctl 2, AMH|AO|E systemdE MAA|Q. 292 J7|53t1 systemdZ HX|SH= Alo2 £E8 4{oH

postmaster’t REME | ELICE

~
=]

I

listen_addresses £ initdb ZE= localhost YLIC HE M= =S 7HX|1, of2fe] Q1E &l SHsHOF BfL|CH,
max_connections 2| 7|2gf2 100QLICt M&0ICHHZ22|7F S0 J2X F2|= work_mem Y2 o2 7 SA[Of &
ooz 0| g2 Stl= A2 MW7t OFELIC B ALt 7h= &S B0l o= OHZ2(|AH(0[M o= UM E2{E FHAL.

AgensGraph= PostgreSQL ZZ2EZ2 MO Z PgBouncer?t Pgpool-I17F JICHZ SEFSiL|CL.
QIZE2 pg_hba.conf OllA MASHH, 24 H&2| 7|23 trust & JCHE & 20| Ot L|Ch Hotg TsHA|2.
A2t noted

J2HZE HO|[S0|1 WALS 1 A0S €X| ZEIEZ, AER[Y =X|-=2| SX|-57| 50| ZF J2HZof| M SEFRILICH m2kA ch7|
ME = 27 273 glo] J2HZ HIo[HE B, 47| T& J2HZ 2| = oF AEHHIO|0l| A AJE LT,

=2od
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AgensGraphdi|Zt siefst=

Ho

A SYLICE
TR M7|= HESE|X| to 02 M7|JF e Tl 2|3
Ol= =H|2| SZt0| ofL|2t MT| XM2|ZFS oEH| A=l X0

FE, == o 22| 22 F0|= ag_graph.graphmeta_valid £ &Qlstn AHXIO|H
regather_graphmeta() £ &AlSHAIR. T2 HIEIEH|O|E S £ OSHIA|2.

2EE 1H'|01|A1 T otLtof 201 3HLIE "A 2K ¢k
oste
o O =

CH7| MEHE &24sH

[T

Hs Zol Z=X[ofl= 2 PatroniE &LICt PostgreSQLOIAQF OFXZER| 2 AgensGraphOflM = S&FEHL|CE.
SEDESEHEE

postgresql.conf £ AM0| H|F0| AEF=7L.

work_mem -

E3| shared_buffers -

effective_cache_size - random_page_cost .

otoy
Lol_

pg_hba.conf O trust T#%/0| i1,

listen_addresses 7t 2R O|AO=Z SiX|

A0l 20 A FYUS MU=t M S510f| w2 2|0[2E FH-2HM IHIHX| 2l R=Tt
2|2 MI|E = A0l BEEIX| g=CHH WAL Ot7H0|d S =7t

27t EHE HI|=2 log_min_duration_statement S AASt1 auto_explain S ST =74

HE& =8 XH-FHA|

autovacuum 2 H = HZ &/}

WA El=

b 37|91 Hlo|2S

auto_gather_graphmeta E 9/=E 7tX|10
UHof| ChAl =TISHEALE.

T—l— EOH =

ZHd 20|22 E4 S BAIE =l =Tt

=
HEE

= - AA

CIAT QE ZAStD U

=7t 204 o] X3 HH M, autovacuumE 11= 740 1
OE‘?:I'—IEL

l=7},

HU=7E AM S22 22 HUZ|E {3l A7[0ICHH|IES =

5| SHAHE 2170 FI2|0|EACHH. 2182 Y0|ESH|E

LTt

2HIL Cl|O|EfH|O| AT} CH|O[E{ 2| =

=Y X|Z2HLE, H

ENBHMAIL.

=of

Al

SPy

AgensGraph?| 882 PostgreSQLL| A0 XA ME Hot 7HE Cfot AULICE O] I|O|X|= HYSH= WlHu O /32
35t 48 S CHELICH AgensGraphZt Het 82 M HAES FHOSHA|L. O] HO|X|7} LIESHK| @b= 4=4 7H2| PostgreSQL
MH2 PostgreSQLL| At MH =2 HISHUA|Q. OCHE MEE/L|CE

postgresql.conf

ALTER SYSTEM SET

ALTER DATABASE db SE
T

ALTER ROLE r SET

SET

AgensGraph 2.18 Documentation

S2{AE TH|

STAE A

Cllo|Efujo] &
SfLt

Sixf A

Jt2d otg &2 Y

2171 ol Z LTt

H|1
tde D™ | ag_ctl reload = LI context?t postmaster 21 M2
7| SsHof L|Ct.

postgresql.auto.conf O ZL|Ct OFEEZEX|Z reloadLlt X7 |S0| REL|CE

H&S BOH =|SOfULICE. SET LOCAL = EHMO| ZE ulf =|SO0rLICt
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b B BpA| 2 2F2 graph_path O|HH, 2C| MMERLICE 2E MH0] 22 J TS 2CHH Cf|0|E{H|0] A0 X|FBHAl2:

ALTER DATABASE mydb SET graph_path = moviekb;

pS|
=

0

O X|Z 2910|111 gt0| OfC| M 2t=X| HaH:

SELECT name, setting, source, sourcefile, sourceline
FROM pg_settings WHERE name = 'work_mem';

SHOW ALL & FEE LIFSEILICE pg_settings = Z2 HEE ZH 2 £ U=H
boot_val ZH LHZH7|2Z40|1, reset_val 2 RESET RS Off A= Zo|H,
ELct

ol

0|22 11|3'—3f‘:'§ O 22 JAELICHL
context = HZEY M7|S0| ZRTHX| e

LHZ 7|22t2 MX| Cl2lIE2|9] =M XME|2l postgresql.conf.sample O] OfL|2} pg_settings.boot_val OflA

H3o|
HOYAIR. boot_val O| M7t HH|Z 7|SE mf M= ZrYLICH

H| =22
0| Llio] Mt S| CHREES Z+25HH, PostgreSQLS| 7|28f2 OCIME 7|SE =8 Y2 2| &S AELICH
shared_buffers — AH| XIAO| HO|X| FHA|LICE 7|22f2 128 MBYILICL T & ZH|2tH RAMS| 25% 7} Fitot
EYHEQULICL 40%E 3A F7|H CH7H S50kt LT 2SHH Q] JHAIE I HO|XSS &1 7| thE LICt. XH7|50|
gesict

work_mem — FHZOILtSHA| SHLIZCIAIZ HT|7| Foj| & = U= G 2| FALICE 72242 4 MBYILICH H&'EHo| otL2t
AAMERILICE T R2|= SHAIE o 7 SAI0| S0 JYE =+ U1, 20I0| B2 F2[= 0] Zfo| REIE £ & S’JQLIEL 2L
M 22|10, MH7F HZRE|E AZISH=X] XIAE YA L.

maintenance_work_mem — VACUUM - ANALYZE - CREATE INDEX - REINDEX £ Q|st ZtQIL|Ct. St
CHEF &7 F| QIHAE 0hs o YA 2 37| S hiL|c

Hof| FEF stLfot xo 2,

effective_cache_size — ZT0| OfL[2} DIEQLICE EHH|7tFHAIO & &= A= HIZE[7} CHEF LO0FRIX| ZeHUAA| 22 FLC.
o2 X

T X0 QElA AZHS

AHE e oisl| 2o[A| BHELICH RAM2| 50~75% E&
QIE|A AZHO| 0|2 AEOUIM JPHI 2817} 24 A7HS T2 Jhe =3t o|gRLc

=3)0| %t S 43

random_page_cost — 2| H|O|X| §7|E &=XI &{7|0]| AZE Saf{Qf FHZ/0|H 7|2gt2 4LICt. O
AHEILICE SSDLE NVMeO|A] X HlE2 10| M 7P, JiD 23|= St el MLt 2l

HO|X|2 ZHIS W27t7| WhZLICE Z2HA| AE2[X|0|M 0] g2 11 =2
StLtol HAYLIC

AOHAR. 2 FHIoM 7|22 4 GBZ F= A0|

1

——od
O 242 20|2HE UX| T, SEIK] LHEO0|X| T ORUA L. THO| EMAIQ. 7HE L2l 3|8 4 mieh 112 of
EXPLAIN (ANALYZE, BUFFERS) Z =& H|wdstn X}7| HIO[E{0|A] 0|7|= gt MAAIL. 00| 7172 2f2 19| I/O7t M2t

S2f{L0l|A| Froh= Al HIZE| Qrofl M AFEO| oL, Z2liE= 7|7H0] A2Hst= Alelg & AYLICE

max_parallel_workers_per_gather —7|E7*2°'L|E|- Jajm MJ|=8HE
CHEE2 MATCH 7 AOUE Xt A7H0HH|EY AZHO|M SLICH O] ghS 22| 0|2 THIE

jit — 7|22 HM JUELICE 22 == 24 F2|0ME Mgt ota, B2 H2(oM= AT Azt
A2 =90 H&0|2tH M 310 Mo EYA2.

PostgreSQL 182 H|S7]1/0

2 SR 0 91 HE JR00, Olse
g=

1 2|0l ==0| FL|Cf.

EotHELICH /IZ2E0t

PostgreSQL 182 HIS7| I/OE S, 22X 2| OF YR E ' FELICE 0] 0|50] F2| +=Fo| ot} 2F HEF0iM

QLEZ Yot = L.
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Zi0|7} I™El MATCH = 0|2 El|0]£0]| CHS TS & 0|
AT} H|ETH 8] AZHO| 4L|CH M2t OS2 MER 0|=ES 2|0 O2X| %2 710| £ QI&L|CH WSt 0
7tM27|= PostgreSQL 1801A O|2| 47| €X| Rt 2

O|E H|ofot= 2H0| = ASLICE

effective_io_concurrency — PostgreSQL 1801|A 7|2240] 104 1622 S2F&LICE 0] 7|8 FA|o| #2o|2 2, o™
22|A9| postgresql.conf S JHZ 7tKe} 0| Zt2 12 2 2o E=UCHH HIS7| I/OE H 5 ZALICt

io_method — 7|&2Zt2 worker O[3, 2{7|5 W2k C 70 A SBLICE LinuxOil A XF7H2 AZHOIl= io_uring Ol Of
210 == 2 X0[7F LIX|Z, MHE I|bur|ng4_} SHH| LS5t 20|02 & QIAL|CH MAH| Mol EOISHAIA|Q:

>t
o
Im
2
ro
jiin}
[>
[>
Ry
|0
Hu
oy
=
(e}
Ll
k1
o
(@]
2]
Q
(0]
w
o
o_‘o
1o
o
o
o
N
2t

SELECT enumvals FROM pg_settings WHERE name = 'io_method"';

enumvals

{sync,worker}

O] 2E0ili= io_uring Of QI&ELICE. 240t ehH| LESH M=

Zt

HA
OS2 Hi|O[E{ 7} FHA|of| SO{7HX] E’af% o 7k 33, S0{Z s ol GlaLitt. a2{L| 2hldted™ JHAIZE XE7H2 SEfol A
AlSHAIR. AEh F = 22|0fl= =22 7|ThstX]| OFYAIR. %2 I/O7} ofL|2t =IF o] oHo{ RELICE

M 7HE LIZEILICE.  io_method & HHPE{™ Xi7|S3HOF BHLICE

22

log_statement — 7|2Z}2 none RLICL 2182 HAO| RSHUA|L. O|X| mod 7t Cypher A7|E 7|S¢lLIC} 218
O|H0fli= Cypher 2&0| all O|A2t 7|E CHAO|ICEZ, HIO|HE = 222 H7[2tn $F AH7F SQL INSERT = E7[1 1
O CREATE = =E3| HHFIJSLICL

log_min_duration_statement — JI2{I RIZ=Jf “2IM| o= F2|QUX| RS uff 78 HAY ATH{E MHIL|Ct AAZS e
DE 2&S 7|0, Cyphere Z&gfL|Ct,

auto_explain — contrib 2E0|H, J2iT IZ 0N 71 &2 U= TIEH STALICH =21 &2]= CH7H H|o|E{7H 50{it 20|
OfL|2t A=lo| HHACH= 52017| MERIL|CE:

shared_preload_libraries = 'auto_explain'
auto_explain. log_min_duration = '3s’
auto_explain. log_analyze = on

AgensGraph?7| Cist= 88

st 70| M| AFo| CHELICE allow_null_properties , auto_gather_graphmeta , cypher_allow_unsafe_ddl ,
eager_mem , enable_eager , enable_graph_ddl , enable_graph_dml , enable_graph_endpoint_elision ,
enable_multiple_update , enable_property_promotion , graph_path {LIC}

20| A== A2 ChEa Z2&L Tk

graph_path — A|0]| 2st= J2Z L T, 0|Zd0] GO OFR A SHAME|X| 5 LICt.

=
auto_gather_graphmeta — S2iL{7t AHS KE 2 JATZE ag_graphmeta £ Z[AOZ FX|TILIC M7|OICHH|E0|
E0Z J|BOZ THM YELICE 1 E41} regather_graphmeta() = J12HZ HEMH|O|E{E HOSHUAIL.

enable_graph_dml I} enable_graph_ddl — 7|2QZ JHM YO, SQLZ &i|0|20]| A= Zint g|0]E29] 2 HILE=
Zg ot&Lict FH| =do] ofd M= 7] FAAL.

eager_mem — eager J12{T M| A=l0| work_mem I} EHINZ £ o U= H22|RLICH

Cr3ofl 2 A

HHZE — 22F A O|0|E{ C|2E{2], systemdoilAl2] 2%
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2| 45 — A=l S Y= sh= 7o, O H0|X|et= CHE ZRILIT.

AgensGraph?| 2ot B2 PostgreSQL| AYULICE E- pg_hba.conf -TLS: GRANT - =& HOO| 2= H7|AQt 20|
SZI5HH, PostgreSQLS| 22t0[¢E Q1F &1t H|O[E{H|0|A & 0| 2mHALICH

of HO|X|7} it 242 1 FXIS0| JBHZOl OfEH) Lh2igH=TtelLICk. TP A7|oto| D &0l Efo| 20|22, Cypher H2(o|
L A0 A AT 5 LR YBLIC

ro
ol

CIO|Ef CI2E{2|2| pg_hba.conf 7} &7t OC|A 0= ClIO|E{H|O] A0 OEAH| F&e & A=K FetL|Ch #&l2
CHZ=SHH BA| St= 240 O|ZLCY.

Ol Af Of2H=

o

# TYPE DATABASE USER ADDRESS METHOD

local all all peer

host mydb appuser 10.0.0.0/24 scram-sha-256
hostssl mydb analyst 0.0.0.0/0 scram-sha-256
host all all 0.0.0.0/0 reject

DX Fofl= reload SHYA|L:
ag_ctl -D $AGDATA reload

ME7t 2|20l =

o A

= =
712 trust RASHRMAIR. initdb = E2ZH FH0| trust E M F=0|, Ol & AHO| Q= AFO|H £7LE KHRME
Zotel o E2 FEY = Ult= TYULICEL 22 REHA A HKZ0= peer &, HE/IE X|Lt= A= scram-sha-256 =
MAA2,

== | =|7| Toi| HhZEotok & 21 MQiL|C:

md5 7t OIL|2} scram-sha-256 & MAAQ. H|YHSE OtEAHLE HHRLTY| M0l password_encryption = scram-sha-256 2
MY, ME == ABAIL DT Z0| = SHYAIL.

|:I|E°.I=l’“-+-01|= TLSE QPSIMAIL. #AI0|= hostssl 2, postgresql.conf = ssl = on I Q1B AM-7|E ELIC}
712718 AH|Z of= 242 220|AEQ| sslmode=verify-full YLICt. require & Y=s}at siL|Ct,

£ & U= A2 PostgreSQLL| A 55 — peer - scram-sha-256 - cert - ldap - gs
sspi - pam - radius - ident - trust - reject — O|H SMT Z&L|Ct. PostgreSQL°| QIZ gfAl ZbS A NBIAAIQ.

N
2
2
¥
N
o

HL0| AREH M 277} 0|RE 2ol FH, O HAXl= S240|HETL 2 20 FHHYLICE FEIS X
FRISHYAIR.

=
E2 22AH HA|2| LTt ClO|E{H|0| AT} OFLIZF MEHO| LT LOGIN S 7HX! S0| CHE AIARIO|M 2h= AFATLICE

CREATE ROLE appuser LOGIN PASSWORD 'secret';
CREATE ROLE readonly; -— a group, no LOGIN
GRANT readonly TO appuser;

LA ZQS & M2 SUPERUSER - CREATEDB - CREATEROLE - REPLICATION - BYPASSRLS 2IL|C} OHZZ|F|0|M 2o0fl= O
20l FX| OHMA|R. ALTER ROLE .. SET 2 20| ™2 nHst=H|, graph_path S ZHStALE MH|E £ Z0E=

enable_graph_dml S 7{ = ZZ%h dHIL|CH
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ALTER ROLE appuser SET graph_path = moviekb;
ALTER ROLE appuser SET enable_graph_dml = off;

JzHzxofl chgt 2ot

J2fIE A7|0H0|1 2t 2[0|S2 E|0| 20|22 Het: Wt ASULICE =& 22 LHE HIM LT Cypher #2l=

™ 0| S 20t B2 Aol &2 BLICh

e

17|0fl= a2 AZ|Otof| cHst USAGE 2, &CHeE Zh 2i|o|20f chet SELECT 7F ZRBL|Ct 0= X|H0f|A O #H3to|

ZQUNKIEX CHE =M 2 2AQUSHY AR, 27|02 F HEHOI|A AIZFRILICH

CREATE ROLE analyst;
GRANT USAGE ON SCHEMA moviekb TO analyst;

SET ROLE analyst;
O|H| Cypher 247|7} 2{|0|= 0|21 &7H E|O|E #et @F = AufgiL|Ch

MATCH (m:movie) RETURN count(m);

ERROR: permission denied for table movie
2gfloj=0 gets FH SZfeLCH

RESET ROLE;
GRANT SELECT ON moviekb.movie TO analyst;
SET ROLE analyst;

MATCH (m:movie) RETURN count(m);

glo|2 gl= IEloll= ag_vertex = HQEHL|CL. MATCH (n) & J2{zZo| —'?'—E‘?J ag_vertex 2 Jof2io| ZE o]
31X 23H|Ch

ANSITZ, movie = HE £ UX[TH ag_vertex = AUX| Zot= E2 0[S A

MATCH (n) RETURN count(n);

ERROR: permission denied for table ag_vertex

2gol= &

HAof =& A IEE

RESET ROLE;

AgensGraph 2.18 Documentation
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GRANT SELECT ON ALL TABLES IN SCHEMA moviekb TO analyst;

ALTER DEFAULT PRIVILEGES IN SCHEMA moviekb GRANT SELECT ON TABLES TO analyst;

CHS Eofl ZHS0{E 2{|0|S7HX| @45]4| Sh= 20| ALTER DEFAULT PRIVILEGES ZILICH

g orS2{H 20| 0] Ciet INSERT o 2 2I0|S id AIZA0 Lt USAGE HEHO| HRE!L
=

RESET ROLE;

GRANT INSERT ON moviekb.movie TO analyst;

SET ROLE analyst;

CREATE (:movie {title: 'X'});

ERROR: permission denied for sequence movie_id_seq
A|ZAE C{otH M7|7F SabefL|Ch:

RESET ROLE;

GRANT USAGE ON SEQUENCE moviekb.movie_id_seq TO analyst;

|t &= S S w27

SET I} REMOVE 0= 2i|0|=0i| CHet UPDATE 7t ZRTIL|Ct. DELETE Ol= DELETE 7t ZR®IL|Ct J2|1 DETACH DELETE

Ol= ag_edge Of CH #oto| HREfL|C X2 ZHME OACZ #7| ZL|Ch:

ERROR: permission denied for table ag_edge

ag_edge Lt ag_vertex £ 7f2|7|= 2F= & Eoto| Anut otL|2t J2imo| £ 2f|o[=0f| CHet Aeto

222 20lst/| |22 A0t = ZRfLICH

JHI HMAIE S0 M= 20| = 2ot Aot FS YL

[ —

=

GRANT USAGE ON SCHEMA moviekb TO appuser;
GRANT SELECT, INSERT, UPDATE, DELETE ON ALL TABLES IN SCHEMA moviekb TO appu
GRANT USAGE ON ALL SEQUENCES IN SCHEMA moviekb TO appuser;
ALTER DEFAULT PRIVILEGES IN SCHEMA moviekb
GRANT SELECT, INSERT, UPDATE, DELETE ON TABLES TO appuser;
ALTER DEFAULT PRIVILEGES IN SCHEMA moviekb GRANT USAGE ON SEQUENCES TO appus

glojg 27|

20|22 BHSa{H & A7|Otof| Cist CREATE 7t 2Lt Ja TS ghS2{™ o|O|E{H| 0] A0f| TSt

AgensGraph 2.18 Documentation © 2026 SKAI Worldwide Co., Ltd.
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er;

CREATE 7} ZQstL|Ct.
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47 BOH2 20| 20N SHIDR, HMOR OfH 20| OfH HHO|L} 7HIS 81 ME| RpHe 4 ULck

=

ALTER TABLE moviekb.movie ENABLE ROW LEVEL SECURITY;

CREATE POLICY movie_visible ON moviekb.movie
FOR SELECT TO analyst
USING ((properties->>'genre') = 'Sci-Fi');

el

2170l M M RLS HM2 CHA| A|RSHYAIR. 218 O|7T10]j= T2 M7|of| FHAO| MCHE HMEE|X| §4UAELICE. UPDATE Lt

DELETE H#9| yUSING ZO| 23 AZHE|X| @t= 2|0]Mofl 20 Q0] OFRZE HEX| 23, DELETE XMAH0| otof| @l
20| HE X2 4= JUUSLICE. INSERT ™IS ASESHAHES CHAOCZ EIA}%}I-!_I_ 2t Ao olol| ZAAFE|X| o} &l Hoto| A2l

(= - OO
A 2|0|S0] 2E MU S HOSRASLICH
2182 1 MEZ HL|CE 1240| SHIE SZH0|H, X|Z OHZ2|H(0|MO| 811 U= MI|7F HRE|T| AR 4 AUCH= QLT

Y2|0[ =2t F{7} OFL[2} HOf| A|RSHYAIR. EE|A LES FIUSHIAIL.

U2 UODZ properties OIA SE6HT, £2E HHOIMET SEBILICE o] o B=D Fo|

1 |

BYPASSRLS 2} H|O|

m
b

2 = o ZMS A ELLE oiE2AH 0l Edl= & & 0= A FX OHUAIL.

HotefM|e] Rl 8 =

enable_graph_dml I} enable_graph_ddl 2 7|22Z J{M QQMH, Cypher7t OtL|2t SQLZ 2|0|S0f A= 741} 20|22
DS HHE S haLICt 7H =M o E2[3|0|M0| Cypher Z20| HREE1, T2 XpAS| HAF— O|EH|H ZHI9| 2k EH0
UeEX| — 7t a2 SEFRLICE

Ciak o] H7go| el Felhdo| TR = otLH, 2% ¢oiM= ek ElLICh. cop
RS 2= F20|M XAHKX = A2 9 id7t 3 A

=S M 2X| k1 2o 20 &Lct A&t
i 7
INSERT = UPDATE = (OPY = Z2H| EIH0o|= A

Y
B2 2ll0[22 7t2|ZIch= ARILICE O|F MHEE|= M7[= CyphersE

H| 2t wf ZICH7F CEA| T17{LE, ALTER ROLE .. SET Q2 Z0iCtTH F4A|IL.
=2
o=

cypher_allow_unsafe_ddl &= OFRIZER|IL|CEH A A

XMZ ClolE =3t

AgensGraphi= H[O[E] It XtH|E AT 3SHX| AELICt THUAARIO|LL 5 BAK| FSoHE ML, EE H0|H Y537t @7E=
20{l= Agens TDES MM Q. ZE & ASSH= pgerypto 7t CHREH, £A42 HHSE jsonb 20|22 CHE ZZ ot OFEIHR| 2
pgcrypto Y==E2 HE & ASFLICH

uioin} =

eI PostgreSQL £7|0tet HIO|E2 XMAEZE, ZE PostgreSQL 812 HH0
ANECOZ EHE&LICH Wz 2rotop & T2 Wi (2 SHoF & =@l Y&LICH

OIS Hom, 2AH HojE<et 22

2|22 PostgreSQL2| #¢ 0| 2|m{2120| 1, O] HO|X|= MEHX|2t T2fLoj 2t sl dt= MFE CHELICE
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2
Ir
0z
i3
njo
g
o
re
N

HHy A=A AR Mi=7}

pg_dump / pg_ =28 AH2LIC SQL 2% = 0F7to|=20|H, HI0|X CIO[E{H|O|AS S22 mh, J2iX StLtS SAre uh,
dumpall XD ESHES Hof O|AlElL|CH HZ0l| OHO|X| §t= AH2E & .

pg_basebackup E2{AE MAQ| =22|H AH2L|Ct AlE 57 M0 78t J2|1 SEXES S kS of.
o oftol t|o|A idol| 1 Flo| BE WAL MIIHEZ {3t Zi0|H, 2 . st AIZH K| M| 8 gle 20| 8HEX| g
o ° Ol gZtoRE BB 4 ALt 2

STAEI M= BE THIAIAH0| ZH 240

T A| AE]I ALHAE AEZ|X X0| cc= 22|™ AFEOlL|C
FRUA| AR AL AE2[X AEO| E= S2|H AhZ LI T

MEZH = S0 cp 2 H|O[H CIAEZ|E SASHE A2 WYP0| OFELIC,. E|0|S TS St SAFSH= 22 23 Yo
A

=
OPlLICh A 2= S2{AH A2 0|22, 22 M 2 T2 7| & & FA0| AHUME=X 2E Lol SLIC

AN

=2| el
pg_dump -d mydb -Fc —-f mydb.dump # one database, archive format
pg_dumpall -f cluster.sql # every database plus roles

pg_dump —-d mydb —--schema=moviekb -f g.sql # one graph

=
=

o

pg_restore ——exit-on-error —-d mydb mydb.dump
psql —d postgres —-f cluster.sql

CTRE|E0| @RS 'F_H-fE A& Tot=s 24011, psql 2 1= BRI
Lt — ME{7F 23 Floto| Q1o 2

2 LT TO2HA A7t sekRl A2
D

= AN —

= W2 Txol= e a2 Eo‘lé”—l Ct. ——exit-on-error &

FSO{X| 2, OCHSRE EXSHA|
A 2F0|M HEL(CH

— T———d

psql O= ON_ERROR_STOP O| JX[2t pg_dumpall AEE0= £ 4 glELICEL O oY
C I 9174Lt, H|O|EfH|o|ADtCt

o
FHRXE CHA| 2HE7| ME01], 1430l 3211 OFR A HASHK| bSLICE O ZBR0ll= £H2
pg_dump -Fc Z 2 HIS{AM pg_restore ——exit-on-error Z ZISHAIL.

0|0] Exfots HEAEHY
PN

Jeimot 2 AF|0j0|22, JHT SttE HEsts U %: A7|0H2 R|HsH= ZQILICH B0l Eo|Efet St
CREATE GRAPH - CREATE VLABEL - CREATE ELABEL ZX0|El7|D2, 2IsH JafT &7} CHA| SHSO{EILICE,
Jefmoy 2t siESh= A Wl ZHX[0|H, XtM|e LHE2 25 A & =70 }SLICE

= £ 25 AgensGraph A ZAFSIK| 210 PostgreSQL HXTH ZAFSHL|CE,
st ZHS x|l 2lo|go| HuE 2T 0 enable_graph_ddl O ERstH, It Xp7| 2% Qo2 ZPNL|Ct.
= 52 ZAS M0 QUOM 218 HI = 2170 SRAE(X| F&LICH
a

Cypher7t Aot El SQLE HIEL|CE
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—_—

Ot FRI0|E Bt Flofl= J2H T HEHH|O|E{QF SAIE CHAl ZIEMA|L:

SET graph_path = <your graph>;
SELECT regather_graphmeta();

vacuumdb -d mydb --analyze-in-stages

2| et Al E 57

1]

o

Eh A2 PostgreSQLe| Zd = QJL|Ct oFsHH:

S,
MHE ot710| Yot =5 AFEst M7 | STk

wal_level = replica
archive_mode = on

archive_command = 'test ! —f /mnt/archive/%f && cp %p /mnt/archive/Sf'

wal_level = minimal 2 O}7|0|HO|AN S DIZ S 7|SoHX| YFODZ 0] Bt

=
H[o] A B2 whaL|C:

pg_basebackup -D /mnt/backup/base -Ft -z -P -X stream

S5t H H|o|A A S Hl Cf|o|E| TI2E2[0| 212, OF7}0|EE WALS OfC|M ZEMSX| Mol &2 FLIck:

restore_command = 'cp /mnt/archive/%sf S%p'
recovery_target_time = '2026-09-02 14:30:00'

0| Zt&2 postgresql.conf O €1, G|O|E{ C|ZIE{2|0f| & recovery.signal O|2t= gl IHAO| MHE 23 ZEZ SO{7HA|
SLICE 5771 ELMH M s O AS OIS X0 M&S BT A= CL
-l

Ol X AgensGraphLt PostgreSQL 2ME 21 ZAsCtH X12|E 71 20| Ml QELICH 27 MXL2  recovery.conf 7}
OtL|2t recovery.signal IMutBH postgresql.conf O /}ELICE

recovery.conf £ PostgreSQL 120{|A]
AR T, M E OIS LAHSHH 7152 HREELICEL WAL CIEE2[= pg_xlog 7t OL2l pg_wal 0|1, HY 2=

pg_clog 7} OL|2t pg_xact RILICH = CtPostgreSQL 100{|A O|Z0| B UA&LICE.

H|o|A ioq| Z|CH7| Tof 2 S HESHAIR:

=

pg_verifybackup /mnt/backup/base

o 52 450 £7

pgBackRest 2t Barman 2 £zt 7|ZHHE ¢F

=
AgensGraph 22{2E0|M SEEILICEL MHE S 0|4 2FoICHH £02 &
ERILICE

S8l HX| b2 M2 MO| o2t HIZFL|C, £3] O ZatH, S Al”2 M7t ECHs A 0|4E &helsliof SfLch:

= =
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SET graph_path = <your graph>;
MATCH (n) RETURN label(n) AS label, count(x) ORDER BY label;
MATCH ()-[e]l->() RETURN label(e) AS label, count(x) ORDER BY 1label;

SELECT graphname, graphmeta_valid FROM pg_catalog.ag_graph;
SELECT * FROM pg_catalog.ag_property_indexes;

Aok LX[Bk= T4, a2 QUE Ak X|2F0] HM|Xt2|off RICH= Z10] J2HZ I 2| SO0IAZE

MH £ 4

AgensGraphi| @24 2= £ 31= PostgreSQL2| 20|22 PostgreSQLL| 82t HHZ AT ICHZ M2E|H 07| M =[Z0|8}X|

eFa Lt Ol HIO|X|= CHE F, O2|1 74y ROl M= E510f| a2 =7t Csh= WS CHELICH

(=]

Cheld S2t0[AEQM O T2 HiEt HH2 agens S2H0|UEES HUBHYAIL.

AgensGraphZ} =4 230 E{5h= A
E T RS B O| EQ 2 HYZEEL|CH:

AgensGraph O|& PostgreSQL 0| xto|
agens psql Y ERALICE & CF X5, Jeix ojet EHHE
ag_ctl pg_ctl saiglselL|ct & CF MX|ElL(ct

agens —-version

agens (PostgreSQL) 18.6 (AgensGraph 2.18.6.1)

o
]

t

e EfiX|of M ZESH A2 tidl —devel HFOAME 20 L2 FLICH

psgql ——version

psql (PostgreSQL) 18.6 (AgensGraph 2.18.6.1)

Jgto| = 24— initdb - pg_dump - pg_dumpall - pg_restore - pg_upgrade -

o= ZoME S5

pg_basebackup - pg_controldata - pg_checksums - vacuumdb - reindexdb - createdb @t LtHX| — & PostgreSQL

0|21t PostgreSQL S&H2 OCHZ X|L|C}.
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AGDATA = 7|2 H|0|E{ C|E{2|2M PGDATA 2t LIZts| SESIEZ, export AGDATA=/path/to/data Z 8| FH -p 2
MEFSE & QIAL|CE 0|42 Q)= HIO|L{2|= X2ts| Al — initdb - pg_ctl - ag_ctl — 0|1, RM&LQ|7} M2 CHEL|CY
initdb = PGDATA HC} AGDATA £ M1, pg_ctl 2t ag_ctl 2 PGDATA £ YMISLICE O &9 RE =3 =
PGDATA ThEHSLICE

71S1 EA

ag_ctl -D /path/to/data -1 /path/to/data/server.log start
ag_ctl -D /path/to/data status

ag_ctl -D /path/to/data reload

ag_ctl -D /path/to/data stop —-m fast

systemdOi| A= PostgreSQL AtA2| R4 2H|E 411 T1710] AgensGraph HEO|LHZ[S JH2[7|A| SHYA| 2. 047[0]] 224 Zoj| 2t
SiIEst= A2 USLICH BHES EHIOSHYAIRL.

Jejo= A7|0F0| 1 1 3|0|22 H|O|E0|2 2, pg_dump 2t pg_dumpall 2 EHESHSM ¢lo| JaTE CHEL|CE. [M}2kA
EI0l|= CREATE GRAPH - CREATE VLABEL - CREATE ELABEL 2%t} EiIOIE o|O|E{7} &L Ct.

pg_dump —-d mydb -f mydb.sql
pg_dump -d mydb -Fc —f mydb.dump

J2HI SHpRF HISH O AF|0HS XIESHYA|L:
pg_dump —d mydb —--schema=moviekb -f moviekb.sql
Jafzofl2t siEgshs ot & A Ul 7| JLICE:

& AgensGraph HE S ZALSHX| S&LICE PostgreSQL AHAIQ| server_version HQ| AN HMEE|OZ O A
O 2 MHol| SASHH HS2E ARE X f0 S =30 ohd MmHE E8{ gLk

rulru_l'ﬂ
Angghy

o

o =

EolEE S 'OE'E TEHSH M%XE ST £ %ﬁl—ltr 1 Z0f| ALTER ROLE .. SET 22 %UHIE 771 —?—Il ‘BJS?A fE
[=]3

=

= 2.170]| S_IE|X] tEL|CE LHELHEI CREATE VLABEL HEHE 217
& Flo| ZE Ao| KAELICH

Cypher #2|= 2|3t Ri= 1 CypherZt MU E SQLE HRELICEH ALEXtIL £ Cypher?t OFEILICH S/ SESEX|TE

ElEH He o= AERIL 2 F SQLZt Cypher 7|2 EISHIAIL.

cC- o

0.
1o
N
o
T
£
o

2215t £|ofl= J21Z HIEIH|O|E{Z CIA| BHSE T CEA| ANALYZE SHUAIQ. Melst HEHE 2,182 ¢12|0|=38}7|0f o,
Az[o|=5 ofL|zt 2E S0 MEELCE
HIO|X K Zt ¢ azf|o|=
pg_upgrade &= EH3 X2| 10| J2iZoj|A S2IsHH, AgensGraphOf|ft siEst= £740| & JUESLICH
pg_upgrade = #H[O|20| id - start - end - properties 1 CIE ZZ0| Q= JnE, S2|X ZH HiX|IS
Y7teed|= CHA ARSLCE
Eu -'|:—|01|E ag_graphmeta 7hH|O] JQ10 J2{T7t R = HA|E[EE, regather_graphmeta() £ &S| TIHX|
= A7
= A

H L7 |7 THA ULt

HA| ZAH= 2182 Fa0| =570l 1, H0|E &2 AN S ZS2 GF LT

1
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H[O] A uHA I} WAL
pg_basebackup ‘WAL O}7I0|&)- pg_receivewal - pg_verifybackup - pg_rewind = ZF J2ES Qle= OCHE — 22
S2{AF oto| AJ|O}HIO|EE2 —CHREEE, 22| W2 Il H|0|E2f #AY HI0|HE 22 Al &7 E&LIct et 218

HOSHAIL.
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JgjmE Mest= FHEtZ2 9t ¥ J2| 1 AgensGraph?t J22H o) CHsl £=El8k= HIEHH|O|E{ )L |Ct.

Jgjmz FHEZT

AgensGraphi pg_catalog Ofl Hl0|Z 2 JHS CigLIC 13 L0l I RAS 3oy, Z3(opil © 242 1 elLict 2
DE #lo]20] 443t 28 22 L20|HLLICE PostgreSQL AHIC| TR BERIX] Siotn 1 FHEtE Toj 2Afste
ABLICE,

IIEEa H=A
ag_graph JefofCh of RIL(CE
ag_label 2f|o|=0tCt ot Mol FRI 2SS Th2|X| Q&L T
ag_label_property EtQl ZEOR SAE 40T ot HRUL|CE
ag_graphmeta (AZFE[0lE, 2t Bl0|E, & 2ll0]2) =YOtCtel ZHY ~QlL|Ct
ag_vertex , ag_ Jgfz of IE ME.ZEM 80|29 B |o|MIL|Ct. 2f Tzl AF|Of Qtof T UM O pg_catalog Ol
edge UX| t&LIC
ag_graphpath graphpath ES MErX|= Sgf EFQJQILICE
2 HEE 7| E2 YHIZ B0 = {7t = USLICE 22T FE HOSHIAIRL.
ag_graph
JeHmobct o WeIL|CH JeiXe AJ|OF0|2E nspid 7t 1 2|0|25S He A7|0HE 7t2|ZLIch
21 Efel g
oid oid &l AERFLICE
graphname name 2ol 0| F0|H CO|E{H|0|A Qtofl M T1RetL Tt
nspid oid T2 A7|0t0f| sfSH=  pg_namespace EHRILICE
graphmeta_valid boolean O J2HZofl ch3ll ag_graphmeta 7h Z[AQIX| OIS RLICE AKIOIH ZaLA7F 224 AZH HLUiZ|of
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SELECT oid, graphname, nspid, graphmeta_valid FROM pg_catalog.ag_graph;

oid | graphname | nspid | graphmeta_valid
16386 | g | 16385 | t
16434 | moviekb | 16433 | f
HIEHHIO|E{7} S A S0| 2HE uh, O|EH|H Hio|LH2| ¢ O2|0|= S| graphmeta_valid 7t AXNCE MAELICt. SELECT

regather_graphmeta(); 7t 32 ChA| S0 E20E MIELICHL J2i 2 HIEHH|O|E E & 5H;|*|9

ag_label

2|0 S0t o HRULICEH FH 2f|o|Sxt Zhd 2|0 S0] ehH| A2  labkind = FEELICE

B Etel A4
o0id oid & AEXILICE
labname name 2f0]=2| 0|E0|H J2H 2ol URetL|ct.
graphid oid 0| 2il0]£0] &3t ag_graph HYJLICY.
labid integer J2jI otoflA 2| 2i[0|2 idO|H, T ¢t ZE  graphid 2| AH9| 16H|EQIL|CE.
relid oid 2|0]= H|O|=0l| siHSt= pg_class HYULICH
labkind “char" M 2o|E0|H v , 2 B0|E0|H e LICH

SELECT labname, labid, labkind FROM pg_catalog.ag_label
WHERE graphid = (SELECT oid FROM pg_catalog.ag_graph WHERE graphname = 'moviekb')
ORDER BY labid;

labname | labid | labkind

ag_vertex |
ag_edge |
movie |
person |
acted_in |
directed |
related_to |

D 0o 0< <0<

labid 12t 2= AHFLE 2ol &H BHES0{X|= 13 d2 2| ag_vertex 2t ag_edge RILICL labid 7t 16H|EO|1 02
Qe etooZ Tao st Ao 65,535712] 2|0|ES BHELICH MBS A stAAIL.
II-

relid £ pg_class Off Z2I5IH 2|0[S0{A I H|O|SZ & 4= AELICH HH PostgreSQL QIEZAHMO| J2H IO M
SOt 8h= 20| 3 =AYL|CE:
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SELECT 1.labname, pg_size_pretty(pg_total_relation_size(l.relid)) AS size
FROM pg_catalog.ag_label 1

JOIN pg_catalog.ag_graph g ON g.oid = l.graphid

WHERE g.graphname
ORDER BY 1;

ag_label_property

Efe) HOR ST £40ict

—

24

laboid

propname

attnum

semantics

7|2 7|7} (laboid, propname) O|2ZE, 20| siLt= 2 7|Z Gtotof St &
£M V|7t SHE HEOZ Mg o710
GENERATED ALWAYS AS (expr) STORED = Z
7|0fl= 2O[X| &¥&LICt.

&l3|1 Cyphere| £4 ¢

ag_graphmeta

J2HI0l| AN 2 LIEHLF= (AIF 2[0]

S2fiLi= 0[RS F 7HX|= JLICH &3] 8 FT5

graph

edge

start

end

edgecount

20|12 idE 0|52z 20 F=

AgensGraph 2.18 Documentation

[ - o
:3‘!:

oid

name

smallint

"char"

oid

smallint

smallint

smallint

bigint

‘moviekb' AND 1.labkind = 'v'

IL|C}. O] FFEFZ 0= 2.180{| M MZ MZAELICE.

=]

SAE ZEO| £t ag_label

ag_graph ZIL|Ct

7t 2lo]E9| 1labid QJLICH

Al EH 2lloj2e

£ g8 2oz

0 2| ZHd0| H ZHIX| LT

ag_graphmeta_view Z 2OXA|Q. O] H|O|22
RXI=lH, regather_graphmeta() 7t IS MS2E CHA| BHEL|CH & CF J2i X HEIH[O|E{7t CHELIC

© 2026 SKAI Worldwide Co., Ltd.

oA

auto_gather_graphmeta 7} HX US wiot

X[ mhZ LTt
ZZE2 SQLIM=

[
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ag_vertex2t ag_edge

O 22 pg_catalog Ol §ISLICH 2E 2O A7|0F7F XH7| 2 ot W5 B A1, AFEA/L RHEE B2E 3[0|S0] 2F SHLIE
|

o
HEELICH 20|12 Bl= B 2 F= A0| I JAYLICE J2HIIL OEA MEE=7IE FUsHAIL.

<graph>.ag_vertex = MMo| ZHZ M (id graphid, properties jsonb) = 7IELICt. <graph>.ag_edge = 7{7|0f &
™2 ¢sll (id, start, end, properties) = ZIEIL|C}.
ag_graphpath

graphpath {0l = =gt EFUILICE 7o MR RILICE 0|ZiS 2 AEE(X| U IHH 720t B2 42 J2E UE1
QJOAIAIR
T—-d .

Jgjox =2

pg_catalog 2| H F 747t oid2t 20|E idE 0|ECE E0 JeiE FIHZ20E 97| 2 HEHZE 0 FLICL = Ct Y Ho|=22

ol 22| W 4 YBLIC,

ag_property_indexes

£ QU ADICH o WO|H, DS CHAl 2HS 2E0| S ASLICE

2 Et Ad
graphname name QIEAT} &5t T lL|C,
labelname name QAT Al 2[o| S LICE.

indexname name QlEl Aol ol EQILIC

tablespace name HIO|SAMHO|AO|H, 7|22L0|H nullL|C.

unique boolean QIE AT NRTHX| {2 L|C,

indexdef text QIHIAZ CHA| OIEE  CREATE PROPERTY INDEX =ZEHQILICE
owner name QIUIAS A Q0 EQILICH

size text QlEliAo] 37(0|H 0|0 AMAl0| ZHHA USLICE

description text QlEl Ao 22l FAMo| IoH Iz iL|Ct.

OflH| ci|o|E{ Mol = £ QAT RleR=E = A

1

of

—

fjo
i
N
4o
E
4n
=
L
g2
mn
=
=l

CREATE PROPERTY INDEX ON movie (title);
CREATE PROPERTY INDEX ON person (name);
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SELECT labelname, indexname, indexdef, size
FROM pg_catalog.ag_property_indexes
WHERE graphname = 'moviekb' ORDER BY labelname, indexname;

labelname | indexname | indexdef
| size
movie | movie_title_idx | CREATE PROPERTY INDEX movie_title_idx ON movie USING btree (tit
le) | 16 kB
person | person_name_idx | CREATE PROPERTY INDEX person_name_idx ON person USING btree (na
me) | 16 kB
C} QO™ DROP PROPERTY INDEX movie_title_idx; = CHA| X|RHAIL.

ot

A2 indexdef ZHBRULICL MHIIOIE E
= SEf7} JZ4ILICH agens 22I0|HEQ| \dGi & &2 HEE &ELICt.

o TIF
ot

=
=
=

e g
qr W
s0

-

erties Of CH3t QIE|A R OFL|2} SZE ZHo|| Cieh QIHA T LIESL|CH 22{22 0] 2|0 S0l= &

0| B= prope
UETHE & RS 7] SHLIQILICEH

ag_graphmeta_view

J2HIof| AN 2 LI H= ZHd 2Ot of HOo|H, 20|12 id CHA 00| S0 ASFLICE.

) Ej 44
graphname name JefiLiCh
start name Zhd A|ZFHE Q| Bjo|SiL T
edge name 7k o= )LICh
end name Zhd &2 FEo| glo|ELICH
edgecount bigint 1 2o Zhd0| R FHRIX| LI CE.

SELECT * FROM pg_catalog.ag_graphmeta_view WHERE graphname = 'moviekb';

graphname | start | edge | end | edgecount
moviekb | movie | related_to | movie | 11
moviekb | person | directed | movie | 21
moviekb | person | acted_in | movie | 25
0|210] AgensGraph7t & &= U=, 12| X L of| CHEH 7Ha tESieh JZILICE #2|E FE5t7| Hof 12

EXHst 2Zto| HotLt 2X| e "'—I Ch ZfHE 22 dS HLICh

14 QIE|AT} OLLIE £ £70| BBS ST, A7|0lE ASgER

olo| ol Algy

10

HAIR. ot =2|7}

HEICO|EE £RISHK| QEJCHH 0] Hie= H|O| QIELICE auto_gather_graphmeta 2t regather_graphmeta() = J2fZ
&stm

H
HIEFHIO|E{E &0k, X7t O] &S HO|H ag_graph.graphmeta_valid S SHQISHIAIL.
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J2f I H|ELC]|O]E]

294

meta &2 J2H T HIEIH|O|HE CHR = Y8 ZHESHA| off = AgensGraph& EX gt I SQIL|Ct 0] &
X i

HI|1, 2|0[SS =elstn, 37|15 FHsta, AIE 2M5t1, Cypher EfYS CHELIC

AgensGraph?| J2{ZE O X2 20|t

ini
1A
o
1
[
Hu
jn
2
H
h

HAISH, 22lg 4= A 8l FLch

meta &2 AgensGraph?| contrib CI2E2|0f| £01 UAELICE HX[SH{H MK contrib Z&&2 7 HE AgensGraphE 2E

EE—

HX|g Floll= T2 2 o= Cl|o|E{H|0| ALt &HES FIte = AFLICH

CREATE EXTENSION meta;

IJ

22 1 H[O|E{H|0| A0 M 2= meta &5 & & UASLICH

g%

A
T
meta 0| LIS e+50| S ASLICH

meta.graphs

EL:
£ 4 Qle IE Oejmol 222 wac
ol

Ofl x|

SELECT % FROM meta.graphs();

graphname

social
company
test

meta.labels

e

o

o7l J2fzo| 2= 20| =SS HretetL|Ch A|AR! 2|0]=Q] ag_vertex 2 ag_edge = Z1t0ll S0{7IX]
=5 FX| fQH X graph_path HEE HLICh
AL
T

e -¥ nx

re

graph (name, 4&): J2io| O|FILIC}. 7|22 ¥X graph_path RLICE
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e
o

=

label_name (name): X|&$t O o] = 2{|0|2 0|E0|H, A|AH! 0|2 ag_vertex 2t ag_edge = YHL|C}

Of| x|

SELECT * FROM meta.labels('social');

label_name

Person
Product
Transaction

meta.vertex_labels

A

ZF0i7l J2lzmol HolE RE Y 2012 WEILICE AARY 2012 ag_vertex = HLICL graph I8 FX| QOB $iry
graph_path MXoz JzjzZ FgfL|Ct

A
?_I'I'

graph (name, M&): JaZo| o|SQILICt. 7|22t2 HA graph_path YLICE

[

=
o

label_name (name): X|&et J2fzo| HE HA 20| O|SYLICH

— oo

Of| x|

SELECT * FROM meta.vertex_labels('social');

label_name

Person
Product
Comment

meta.edge_labels

MH F0{Z Do Mo|=l 2 E 7HM 2|0|S2 Br=tatL|Ch A|AH] 2/|0]8 ag_edges= iLICE graph QI+ FX| QO™
graph_path &8O Z Je{{ZTE HofL|Ct,

2
:I:

LS —

ol

graph (name, AEH): 2ol O|FILICE 7|22 3| graph_path RLICE
kst

label_name (name): X|™3et J2jIo| = 7HM 20|82 O|EQILILCE.
Ol[ |

SELECT * FROM meta.edge_labels('social');

label_name
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Likes
Purchases

meta.label_id

a9

FOJT a2fo M S 20|22 LHR idE BHHSLICE graph QIE FX| QH ¥ graph_path HES HLIC 1 2|0[20]

J2Hzof| Y™ o2l S "LICt

Ql

label (name, =) idE ¥O2{E= 2l|0|22] O|EQILCY.

graph (name, MEH): TJe{jzo| O|FQILICt. 71222 HX graph_path 2LIC}
kst

labid (int): XIZ$t 2|0 22| i idLIC.
Of| %]

SELECT meta.label_id('Person', 'social');

meta.label_kind

T a0l M 2o]S2| SF(YHEOIH v , ZHH0[H e )E BHetRfLILE. graph QIS FX| g2
S &Ltk 2 20|20] gle™ NuLL S gretgfutt

e nx 44 nx
4> o <2 of

label (name, B=): SRE ¥od= 20[=2] o|ERLICL

&
graph (name, M&): J2fZof O|FRILICt. 7|=22t2 o™ graph_path RL|CH.

kind (char): 20| S/RE LEI= e S v EE= e )YLICL
Of| x|

SELECT meta.label_kind('Person', 'social');

meta.label_name

u Jlm nx

{lo]£0] $ 2™ noticeE HLIC|.
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re
>

labelid (int, E==): 20|22 ID K= OIDRILIC.

graph (name, ME&H): J2fo| O|EQILICE 7|22 ®XH graph_path L|C}

label_name (text): 20|22 O|SIL|Ct.

Ofl |

SELECT meta.label_name(5, 'social');

label_name

Person

meta.graph_size

29

Jefmo| MA| 27|E BE 20|52 el gretefL|Ct. graph_name ¢l
27|= AL0| 87| £2 YEZ T, HIO|E 2= BHEHet 2 Ql&L Lt

uin

ZFX| %AOoH HM graph_path MEES &LICL
ol

graph_name (name, A&): J2{Zo| O|FQILICE 7[2242 ®IX graph_path 2L|Ct
pretty (boolean, MEH): true (7|22})0|H AIZO| 27| E2 37|(0l: 42 MB )E HIelStLl, false O|H HIO|E =&

textz gretetL|ct.

ukst

size (text): J2HIo| MA| 37|L|C

Ofl |

SELECT meta.graph_size('social');

graph_size

SELECT meta.graph_size('social', false);

graph_size

129394816

meta.label_size
Ad
EX glo|29 FH| T7|E QHAE ZEsl BHEtBtL|Ct, graph QI4E FX| %OH $1X| graph_path MES &LICL 37|=

AFRIO| 17| E2 HEHZE, HIO|E 2= gietd 4= ISLIC.

re

A
a

labelname (text): 2|0|£2| O|EQILICE.
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graph (name, MEH): O 2|0|20| E Oz

pretty (boolean, MEH):
text= gretetL|ct.

true (7122%

dig}

—_

size (text): QIHAE Z3tsth 20|

Ofl x|

SELECT meta.label_size('person');

label_size

)OI ALEfO| 17| 2 37|(0l:

YLICE 7[222 #™ graph_path LT}

42 MB )E dtetg)

=2| TA 27|t

SELECT meta.label_size('person', pretty => false);

label_size

44040192

meta.count

labelname (text): 224

graph (name, AEl): 1

count (bigint): 2 2|0|=2] @A (HE

YLCt. graph QI+E FX| o™

2l0|S0| = =YL Lt 7=

4 cc

[== R -

=& & 2f|0[= LT

22 M graph_path IL|C}.

) = dLich

Of| %]

—— Count all nodes in the 'person' label

SELECT meta.count('person');

—— Count all edges in the 'friendship' label of the 'social' graph

SELECT meta.count('friendship',

meta.estimated_count

29

'social');

f1l, false O|H HIO|E &=

=
=

X graph_path MX™S &LICt

PostgreSQL E7|( pg_class.reltuples )& HIEOZ FO{Zl 2|0|22| 24 (A E= 2HM) I+~8 FHff B=tatL|Ct graph

AEX L=RpoN
Q=5 FX| & 2HE S

XO ™ S graph_path

LIC}. meta.count ECHHEX|2F MeSHX| 42 4= QUELICE

[}
[u}

A0 EAVFGOMH NULLS Btetst 4= QI&LICH ANALYZE “graph"."label" Z EAE £TSHIAL.

r

re
i

labelname (text): =d 24 5

graph (name, 41&): 1 2|0|20] = J2{TLIC} 7|2

AgensGraph 2.18 Documentation
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estimated_count (bigint): 2 20|22 £H @4 JH4-L|Ct.

ol x|

—— Get estimated count of nodes in the 'person' label
SELECT meta.estimated_count('person');

—— Get estimated count of edges in the 'friendship' label of the 'social' graph
SELECT meta.estimated_count('friendship', 'social');

meta.graph_exists

M
=20
X|™et o| 9 J2{m7t U=X| =elgtL|Ct
ol
graph (name): Eoleh J2{Io| o|SIL|Ct
kst
boolean : 27t QJOM true , M false RLICE
Ol[ =

SELECT meta.graph_exists('social');

?column?

meta.label_exists

EE
Xt T2 mOj 2fl0|20] QUX| HOIBHLITE IS FX| 4O WA graph_path A4S &LICH
ol

graph (name, M&): Jajmo| O|Z2QILICt. F=X| %O™ graph_path £ #LICt.

boolean : 2l|0|S0]| YOH true , UCH false YLILCE

Ofl &l

SELECT meta.label_exists('Person', 'social');

?column?
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meta.vertex_label_exists
kll:l:l
X|™ot J=fmof| & 2f|o[=0] QEX| 2ol

—

1> oHo

re

StLICH J2jEE F=X| o

labelname (text): &Qle FH 20|29 o|ERILIC

graph (name, AEH):

=
o

boolean : MH H|O|E0| JYOH true

Ofl x|

SELECT meta.vertex_label_exists('

?column?

meta.edge_label_exists
JL-lD:l

X

AT

4> oﬁo

re

labelname (text): ol 2t

graph (name, M&i): 1

e
o

boolean : 7tM 2|0|E0| JY2H true

Ofl |

SELECT meta.edge_label_exists('Follows"',

?column?

J2HIof o| ZYLICt. FX| e

oF J2fof| ZHd 2f|0]S0] JEX| =Rl J2HI S FX| 8

D= XA 20| =3 HretgLct JHEE FX| gt

graph_path S &LICt.

=1

, 9™ false LICHL
Person', 'social');

™ S graph_path AXES &LIC}

O|SILICE.

2ALICE FX| pfH

graph_path S &LIC}.

, o™

false QL|C}

'social');

M X graph_path A

graph_path = &LICt.

LS— 1

Mo
XYt 212 80|28 &4435t=
ol
parent_label (text): £& 2{|0|=2| O|EQILIC}.
graph (name, MEH): Jejo| O|FQIL|Ct. FX| ¥OH
izt

table(labelname name)

AgensGraph 2.18 Documentation
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Ofl |

SELECT * FROM meta.get_child_labels('Person’,

labelname

Employee
Customer

meta.get_parent_labels

'social');

Mo
=20
X[ -t XtA 2[0S0 A&ste RE B2 20|22 BreteiL|ct O 8 FX| Q™ S graph_path &EX™Z &LICH
olg
child_label (text): Xt&l 2|0]=2| O|SRILILCE.
graph (name, MEH): J2Io| O|SQILICt, FX| O™ graph_path £ #&LICt
Sl
table(labelname name) : 832 #|0|2 o|29| EetlL|Ct.
il =]

SELECT * FROM meta.get_parent_labels('Employee’,

labelname

Person

meta.cypher_type

element (anyelement): Cypher EIQS

text
UELICH

Ofl x|

EHEefLICt E& B JSON/JSONB, 12|10 =X| 28

: 2XE 2 El Cypher EFJQILICE  INTEGER -

'social');

X|@gct

ot

]Il_I-X-i =13 7P0l=l

FLOAT - STRING - BOOLEAN - MAP

SELECT meta.cypher_type(42) AS result;

result

INTEGER

SELECT meta.cypher_type('{"key":

result

AgensGraph 2.18 Documentation

"value"}'::jsonb) AS result;
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meta.cypher_types

a9

2= JSONB Z4|2f 2t 7|E 20i| LHS3tk= Cypher EtI0f CHEAIZ! JSONB ZHH|E hetetL|ct. 2/=10] JSON Z4X|7t OtL|H LR E

LTk

A
?_I'I'

properties (jsonb): 7|2 Cypher EtI0i| CHESA|Z! JSONB Z4A|QIL|CT,

rx
B

jsonb : 2} 7|7h 22| 7|ofl chSsta Zho| TEE Cypher

EFR)( INTEGER - FLOAT - STRING - BOOLEAN - MAP - LIST - NULL - NUMBER )2! JSONB Z{X|IL|C}.

Ofl &l

SELECT meta.cypher_types('{"key": "value", "arr": [1, 2, 3], "num": 123, "float": 45.67,
"bool": true, "null": null}'::jsonb);

cypher_types

{"arr": "LIST", "key": "STRING", "num": "INTEGER", "bool": "BOOLEAN", "null": "NULL",
"float": "FLOAT"}

meta.is_cypher_type
Ao
0! 20| XISt Cypher EFat SH=X] 2QIStL|Ct X|h= EI2

NULL - INTEGER - FLOAT - STRING - BOOLEAN - MAP - LIST - NUMBER {L|C}.

ol

value (anyelement): Eolst ZflL|Ct,

expected_type (text): 7|CHSH= Cypher EFURILICE
kst

boolean : Z{0| 7|CHot Bt BHO™ true , OFL|H false ULICH
Of| |

SELECT meta.is_cypher_type(123, 'INTEGER') AS result;
result

SELECT meta.is_cypher_type('Alice', 'STRING') AS result;
result

SELECT meta.is_cypher_type('NULL'::jsonb, 'NULL') AS result;
result

AgensGraph 2.18 Documentation © 2026 SKAI Worldwide Co., Ltd.
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meta.count_self_loops

relationship (text, M&H): 2tQlet 2t7/Zkd 2f|0|=2| O|F )LL) 7|22

L HALC

graph (text, MEH): J2iZ O|ZQIL|Ct. 7|2Zf2 graph_path AHQIL|C}

=

rx
3

Ofl &

MATCH (a:person {name: 'Bob'})

CREATE (a)-[:"KNOWS"]—>(a);

MATCH (a:animal {name: 'Spot'})

CREATE (a)-[:"HAS_PET"]->(a);

SELECT meta.count_self_loops(graph=>'social');
count_self_loops

2
(1 row)

SELECT meta.count_self_loops('HAS_PET');
count_self_loops

1
(1 row)

meta.edge_density

UCE
oS F=X| O H graph_path NS &LICH

ol

graph (name, 4&): J2i{ O|ERILICt. 7|28/ graph_path AEX™ULICE
kst

float : J2{Zol 7 HE=QL|CE
Ol[ |

—— Calculate edge density for the current graph
SELECT meta.edge_density() AS result;

—— Calculate edge density for a specific graph
SELECT meta.edge_density('social_graph') AS result;

© 2026 SKAI Worldwide Co., Ltd.

graph_path A%

ag_edge

ALttt A ZHd =2 JHseh 2o 2Hd 2 Lhs HIZYLIC

LICE.
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meta.estimated_edge_density

=20
Mot Ji4 tHAl PostgreSQL E7( pg_class.reltuples )& MA J2{Eo| ZHM U= XL CL.
2 Jeiooll s o iEX| 2 HelSHX| fE 4 USLICH J2HX 0|E2 FX| 2™ graph_path & HLICH

Ql

graph (name, M&): J2iZ O|EQILICE 7|22t2 graph_path HAHYUL|CL
kst

float : J2fIo| =& 7 UEQILICH
Of| %]

—— Estimate edge density for the current graph
SELECT meta.estimated_edge_density() AS result;

—— Estimate edge density for a specific graph
SELECT meta.estimated_edge_density('social_graph') AS result;

AgensGraph 2.18 Documentation © 2026 SKAI Worldwide Co., Ltd. 407 | 454



2l A LE

22| A0 20| BIAER], J2| 1 10 A= BX[2S ofEA A= F7|=X|LIC

AgensGraph 2.18

218.61

218.61 HE|AE F2|FIHED-ME SEES HHEA| QF&LICE 2.18.6.02 20| PostgreSQL 18.6 2|0l ZHS0{R M, 218.6.0
CIOIEf CI2E{2|0l M Ot 2 7| SELCt.

agens ——help @ ag_ctl —-help 7t {3 M1 FAZ inquiry@skaiworldwide.com2, EH|0|X| 2 https://
skaiworldwide.com/2 QfLHBILICE 2.18.6.02 S|AH7L I O| & EREIX| %42 bitnine.net 2 CHLHMSLICE

—

2.18.6.0 E2|A= AgensGraphE PostgreSQL 18 12 £7|11 ISO/IEC 39075(GQL) EFES| &% 22 C{gfL|ct. £t Bt
AY £ 542 S0 X3 M0|= jsonb £40| HE|E DX|X| 0 MAZ Qe de &~ Ql= ARO[ =|A| gfLlch

=
ST 217 oiZ2[A0192 YIH=E HE0| o3 AL F 20| =3t7| Hof| of2f 2182 &AH 7171E 41
2|o|=3t7|9] HAIS W=HAIL. 217 C|o|E CIZME2]= 218 HIO|H2|2 7|5 4 l&LIT

PostgreSQL 18 7|4t 2,172 PostgreSQL 17.10 £/0l], 2.18.6.02 18.6 20| HHE0{F O E 2 PostgreSQL 182 MZ2 Z10|
5 SUH| ZLCh

GQL. M| 22 LET - NEXT - FILTER - FINISH - INSERT - FOR , CALL { } AMEZ2[2t CALL .. YIELD , OPTIONAL
CALL , NEZH2| gf EHA EXISTS { } - COUNT { } - COLLECT { } - ARRAY { } - VALUE { } - x IN { } , S&
HO| £l ORDER BY - SKIP - OFFSET - LIMIT , XOR QI4tX} J2|11 CURRENT_GRAPH / CURRENT_PROPERTY_GRAPH
QULICH GQL Mg S HISHAI2.

EtQ 2 44 42, ALTER VLABEL movie ADD COLUMN year int GENERATED & £4J0i Mei%tEIRIQ)|

AMX| Z2-¥S 1, Cyphere| 4 97|71 H2|E DXA|X| Q0T OZIOZ sHMEIL|CH £M8 ZHOZ SHPI|E HIsHIA|I2.

=
HIo[E|E BEO]| B7]= a2z R4, HH-ZMI-Z20/| TSt collect() 7Fjsonb ARZO] OfL|2f

vertex[] - edgel] - graphpath[] & HE2E, B2 @45 OMi2 £ & JYSLICL
=2|0f| et Z2L] ZA. ag_graphmeta Off 7|2Fst AZH K{L{Z|, MO|X| ob= THE 2H X7, 7HH Zo| ZHM2| =X JiMo| E0]
o

Mols
GQL 2%
=8 =g
LET He| 22| S SHLt H2|X| obal Al LSt ghS Hof| TiRiLICE.
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ol

Mo
0
_o't
rr

=
NEXT ot 2|E CHE Fz2[ef Autof| 0]of SJLICt
FILTER e Ze| WL|Ch FILTER @b FILTER WHERE WEH7} QI&LICH
FINISH OFRAL EFSHX| o= #H2|E BELICt
INSERT QAZ OHELICE CREATE 2| GQL H7|QILICt.
FOR 2|AEES 36t QY AL WITH OFFSET 92 gh5L|CH
CALL { } MEZ|0|H, 7t E Ha-E HAHo =R MgL|CH
CALL .. YIELD gE mEst O =3 Aol 0|E2 FHLIC

OPTIONAL CAL

. CALL I ZX|2 OfRAE LEX| b= TEE & SfLIS EHELICE

Rl

ro |

2|of cHgt EXISTS { + 2F VALUE { } QLICE COUNT { } - COLLECT { } - ARRAY { } - x IN{ } &

MEZE| EZFHA |+ 3
1S SHX|2t GQLO| OtL|2} AgensGraph ZHEQILICE.

o M

pdy
=3

U

ORDER BY - SKIP - OFFSET - LIMIT O] RETURN I} WITH o 2&7} OtL|2}t I XHH|IZ EHo| E|RAS 22 mo|Zatol ofC|of|Lt
=2 & USLICEL 72| EUX|= RELICE 2&2 4T3 RETURN - FINISH Lt M7| "2 ZLIOF HL|C.

g0l AH2 71 42 XOR AFXE, NULLIF , IS [NOT] UNKNOWN , RETURN ALL / WITH ALL , exists(property) ,
size(value) , cardinality() , toInteger() , toFloat() , 12|21 Cypher QoA M= SQL 2t EH4=QIL|Ct,

OlH| & Hetof| 7|RIE EIRE & =

QU&LICE ::int - ::numeric - ::varchar - ::bit - ::interval - ::boolean - ::date - ::timestamptz S&ILICI.
OF H2 Moll= St E7(7t otof| SIRASLICE ::timestamp 2 ::time 2 O§H3| CypherOA £ 4~ SI&LICE O &2
HAAMEZ SQLE ZMA MHA[R

Etel 28 44 54
£82 22002 jsonb ZA 20l ALEZ, 247|= JSON EME 22| =1 2t KA12| Efo]| Tt QIHAS £ = I&LICH
SA2 &4 stol| Melst Etlel, M=o ME== Z2E Ltk

ALTER VLABEL movie ADD COLUMN year int GENERATED;
CREATE PROPERTY INDEX ON movie (year);

F2|= UK ¥&LICE O|F MATCH (m:movie) WHERE m.year > 2010 2 m.year
UELICL A2 20|52 P& M =0, ZZO0| 0|F0| CHE HH0IM 2SS LS s UE

CREATE VLABEL doc (words int GENERATED (word_count), score numeric GENERATED);

ny

=5
=

rlo
e
fot
o

o 2 £

mjo

BHOoOZ words Zo|MEl= 2l7|= d.word_count RL|Ct ZEH 0|£0] OfL|2t &4 7|JL|CE.

ot

BRI EILICEH AMO|N ZR6X[= 20| HIZ 0] ZRULICt pgvector & HEXIZUCHH CREATE VLABEL doc (emb
vector(1024) GENERATED) 7| UHIT0|, 1S WOICH & HEMSH=  jsonb HHEO| OfL[2f QB Me 4 Ql= AlX| HEE ELICH
SAE 7= O 0|4 A7|0} Ql= Zfo| OFEL|Ct, Zto] &9l EfRI0f| SEX| Qb= MU= STHEILICH O SA2 548 ZEO=E 52}

LS —
7t EHELICE
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2 g0l HsHE A
ALTER VLABEL .. ADD COLUMN / DROP COLUMN {IL|Ct.
oj= ZE0| o= £ 2 Bh=Xl 7|18sk= M FIE20 ag_label_property , J2|1 AZH HLi7|o| 2H20| == M ZE
ag_graph.graphmeta_valid RIL|Ct AJARIFIEIZE ADSHA|L,
M AH M 7 — enable_graph_ddl - enable_property_promotion - enable_graph_endpoint_elision QLIC}.
M M™S &IOS,

O|M| log_statement = mod 7} Cypher M7|E 7|SgiLICt. Moj|= HIO|EE HHt= 2FE H7[2t ot M7 OF o=
| olo

e H7|X| ELICH SQL  INSERT = 7|2E|1 1 HO| Cypher CREATE = 12X Qt&LICEH
2182 A 717|
X2 & =10 A= A U7 7ts40| 71 2 HEASQULICH HH| SE1F HXts 2182 20| =517|0f /SLICE

A ofl2foq

OIMl xor - current_graph - current_property_graph 7t GI2fF{QILICt. 1 O|5& 7+%! A&} g|0]8-H-
ZEMfOF SHH, 07| A IHSEEF SQLU|A R} OFE7HX| 2 Cypherf M= 2GS HERIL|ICH— MATCH (n:"xor") . HHE
MZHEIIOILIEE “xor' = 72 2FYLICL

insert - finish - let &= Of|2f0{O|X|Zt 2162t 2170)|1M SoHE M =
2|0 THE QoA 20|22 M= insert Lb finish RL|CH O 8[0|& o3| WS HEIF HREL|CL  CREATE
VLABEL insert; = T2 70|11 CREATE VLABEL "insert"; & &M, 221 LtH M2 = INE H7|7t OIS RE&LICH
o= X2 ME TS| MSEIL HRet A2 HE 0|EQE M= let O|L} finish ,Eﬂ0|§§ ME let , J2|1 let O[LE
finish 2h= E&o= HESH= AYLICh

0= EH0{7t o= 2|0l M Hosh=X|o| A = 7|/ =0l UASLIC.

2 MZER

o471 A

EH

=
o
=

UL E[HAISLICE HEE M= dinsert
=
—_

CALL 2 Of|2f0{Z THSX| SUJAOCOZ call 2 ZEH-HO|E-EHA-2|0|2- 54 7| HSE A& £ & USLICH 50| a2ty S EI;
Lost 7= Hets| SQLICE call(...) —O|20| 22X U2 call 2 &4E Q149 ¢ =&dH= 2 — 1}, Bz 0| 20|
call 0|2 2f|o|2 glo| &M “““fII'—I HMEME (call { ... }) YL|ch

7|9 EE HISIHAI2.
Z72 gt gh=rt
WHERE n.count 2t FILTER n.name 2 &4 210 00| OFIX|, HIO| UX| QU2X| 2 HS SHESLICE O|X| & Het @B S HL|CH

ERROR: cannot cast "Jack" (jsonb type string) to boolean

WHERE - FILTER - AND - OR - NOT - XOR - CASE WHEN =} dijkstra() 2| SFEXI0| MEEILICE HAIHQ! ::boolean 2
TS| HetsHH, XIu 22|t jsonb null, §le 7= S¢S BHX| gb&LICH Q=5 HARILICE ISO/IEC 39075 &M =7S
=2 2t BEHA O = FolgtL|Ch,

Er2xl Zaf ep
HAY-ZHH-AZ20| LSt collect() = AHES B2 jsonb H{EO| OtL|2} vertex[] - edgel] - graphpath[] &
SHetBtL|C 22 QAN 42 = 20| OfH| ElLICL Mol= =8| gl Zt2 HAELICH £40| tHEt collect = M|

jsonb 2|AEE gtetstE 2 MEE Clo[E o 2et2 A= iL(Ct.

YHEoILt Zhdofl et min() B max() = O|H| LFLICE:

ERROR: function min(vertex) is not unique

PostgreSQL 180| min(record) 2t max(record) & E‘Ii\ , 1740| ZAH vertex - jsonb & HES HN
min(jsonb) / max(jsonb) 2 Z™SHH HESLICH HAIHOZE HBSIHLE— min(v::jsonb) — AEXIE TASIMAIRL.

min(id(v)) ®LICH

range() = == H{EO| OtL|2t jsonb HIE S HratetL|Ct
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toStringList - toIntegerList - toFloatList = CHA| ZAMSLICE 242 QHEET SQILICEH SQLIA AA| i Eo|
CHoll £2™  text[] - bigint[] - double precision[] 2 EetSt1, jsonb ¢! Cypher 2|AE0| CHs £EH jsonb
HretetL|Ch ol HE2 o] 7HXIE =8| 2/ GRUESLICE bigint7t &9 HIEE 41, =X17t ofl EXHE0| 0=

=
=
Heton, ATt 5Ll 2|AETHHI R = S0t 64XE = |47 0™ HIHE HoZt&UIC

EalE 2o He

SKIP O[L} LIMIT O] 82 WITH .. WHERE £ O|A| Z2{ tH F|oj| LHsLICE Toll= LE=7|7F HX LOo{LEA

WITH x WHERE x > 1 ORDER BY x LIMIT 2 7 SILIE dtetet = QIISLICE O|X| &A= WHERE , JICHS ORDER BY
JCHS SKIP / LIMIT UL|CH Zxh Egto| HetEL(c)

RETURN <expr> AS d ORDER BY d = jsonb HEH7| OtL|2} 2t XHHIE HEELICL &
EfollA ot HH2 a2 ILICE O £ Mol EXHE Ato|of] HESLICHL = A

o=2Mm-d A
HeLch

ret
ot
al
52
rio
=
>
iy
E
H>
R
N
0
rr
H
rin

M7| Ho| HAO| 242 2xo| £|Z 217|0fl EQIL|CE Fol= MATCH (p) SET p.age = 99 WITH p MATCH (q) RETURN q.age
= M| 0|H Zt2 ke CREATE (:Q) WITH 1 MATCH (x:Q) RETURN count(x) = MMS Z2%|HaZ|HM 02
=]

ALL - ANY - NONE - SINGLE O| 33} =2|E UtELICt. O|F| any([null]l WHERE p) & A O| OtLI2} nullLICt Bl 2[AEE=

SoI5tA| el Z2aE 2 |XIRL

SECEEE

mum

2l EHE s ASLICH

ALTER TABLE 2 G J2HI 20|52 B HHE 4= QIELICH A S HotALE XIRE A, A4S HHe A, 2loj2 ZEe
0|52 HH= AYLICE 2{|0|S DDLO| 22 22 3tH, enable_graph_ddl O] 2 A|$tE ELICL. I3 =

id - start - end - properties 2| EtQ& HIrE Zi2 HEEL|C}
2|00l CHSt SQL MERGE += O|X| enable_graph_dml O RBfL|C}. INSERT - UPDATE - DELETE = O|0] J&LIC
¥ F KH0oto] Ofx| J2iz M7joj| MHI= HELICE. UPDATE L} DELETE FHO| USING HO| ZF AZHE|X| oh= Hel
Elo|= &S0 20 QL0 Ot HEX| 23410, DELETE MHO| Ofol| gl= E &S XIYELICE INSERT MM JEst
AS SR AT ZHd W2 ZALE Ho| glof, ¥ =ioto] 22l Zhd 20120 BE AS WOLS LI Dm0

— HdHd= &= =2 M-

RLSE 7|CH1 ACHA 21801 A LEAl A|RSHYAIL. TOll= SaFSHE MI[7} O|F| HRELIC.

WITH = 22 0|ES FHHES 4 8l10, ORDER BY 7= 2HM H=O=2 7Agt £ glol, IHE M= o|0] #Helof /=
AN L2 0|15S £ + 0l1, JI MT|= &M WS AZetE HHE 4= 91O, CALL AMEFE|= HPZof o|0f HielEEl
0|2 dtetet 2 glELICH

C
[

r2

J2HZ 2401 tieh count() , £d 171, J2[1 7HH 20| &=2| =E0M EXPLAIN ZZ0| HHJUSLICE 744 20| &3] ==
OfH| 7|7} Ip2t7hi= Zhd 20| 22| 0|2 EAIRLILE A2l IAES H|wdh= 9|7 7|1F0| ATHH YA

—

324l 1558 THELICE 25 B2 97| Fotytol g ALBTIE HE 4 AT, 1 AAHAC| BE NN B M2{cRigLcE

head ('{}'::text[]) 7IAZE M= =5 MHE =
RETURN cardinality(['a','b']) ZtIH& AIH0| =
MATCH ()-[r:exl..2 = 5]->() — 7H#H Z0| ZtMoj| ol ot! =g 2l AYLICE
CREATE PROPERTY INDEX ON doc (tags[@]) QILICt.

2|AE HI2[AM oo FALICE

[

64X H= 2[AE /AT 0 HIHE HoUtELICH
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QT glo] E2I &2 UE 2XHIZE Xl £Ho| Ul . UZLICE 217.00M vertex 2 M2t edge 2| 22 THHO| E29M, HHo||
CHSE < - <= - > - >= QFZHO| LBt = 7t Hoh= OHEE SSoHK] UUSLICE min(jsonb) 2F max(jsonb) = OFF RlALt
HFSFHELICE DELETE = X}7|7} X[2 QA0 CHel &1 Zhs et J2d0f uiel g el CHE e HIZIGLICEH J2|10 J2iZ 40
OHSt x IN <list> 7} S4J0| OfL|2} ZlEH 2} MK|E H| mBHSLIC

0| 2l2|A 2toflA| PostgreSQL 18 2| & St DMELICE &4 47(0| CHSt DISTINCT - GROUP BY -
ORDER BY - min() - max() 7} "could not determine which collation to use”2 AIiH&LICE O|&| 121 7|= H|O|E{H|0| A
7|22, & jsonb AtAIO] M= Zi0p 212 F2j|0| M2 F S22 Zib= O LICE

THA, =

o] Ea|20] gl= A

2op7telonz BHs| Mo SL|Ck:

CALL { } Qo MI|H miMIt MERE| E29| CREATE - SET f 1 80| M7| Mg HESL|CE. CALL { } IN
TRANSACTIONS = Si&LICE

GQLO| MM} AF|OF — SESSION_SET - USE — 12|10 EFQ Q= J2jmel Jzfm ERIQIL|Ct,

CREATE OR REPLACE CONSTRAINT .IMA2 E|X|2t OCHS HEEL|CE

KEE|X| QAL MME|X| o= &7 HH, 22 ZZS  GENERATED .. STORED COfOf ZhL|C}.

2182 20| =5}7|

AgensGraph 2.182 PostgreSQL 18 #/0i| ZHEHF D Z 12|
3{A10| BT, 2.17 C|O|E{ Cl2lE{a]= 218 Hio|H2| 2 7|58
pg_upgrade , EE= HI T CA| Zxfsh= A LCH

2 HO|X B f2i|o| =iL|Ct. H|O[E CIE 2]
. 2= YLt 7| H|o[H TS MHAESH:E WHE

4> H1J
£Q “‘IO
>
i
_IT|_

01'— F0|= ot7| Tof| FAO| HHRA=XIE 111 X7 OfE2|AH|0[ S 01| H|F=0] ISHYAIR. 21700 M & == HE|E Y7
Z0| 6431 A1, YOI = == OF 0= A= TOF FX| g5 LIC.
OHEZZIAIO| M E Zelst|

0| 52 At7| ZEH|0| A0 CH SHA FOo| HAA 2. ZH =2 2170(A & SH ZEE 21804 2LFLI CHE HOR Hif =
ZLCL

I'E

xor - current_graph - current_property_graph 2h= 0|E2| AKX} — O|X| Of|f{RILIC}. O|EE HIHL} BUIZEE
ZMHYAI2( MATCH (n:"xor™) ). O{7|A BHEI2 [tSH T} OFLIL|CE H4 O]EOE ME let Tf finish | 20|EE M=
let = HEEMH IHH E7| MATCH (n:insert) &= O{TS| E|X[2F CREATE VLABEL insert; Ol= MZHEIF EQBfL|C
0= THo{7t o= Xt2|of|A HIist=XIe = 7|9 EE EDsHYAIL.

call(...) EE (call { ... }) —O|20| 2 2 call QI &4, EE=HATE call 0|1 20| glo] &M e
Xl ¥ mEQLICt = CF 520] ':’EWE'E O|E2 SEE ZMHAL.

=22|AH0| Of-l ZZ — WHERE n.count , FILTER n.name RILICt FOfl= 00| OF:IX|, H|Of QK| Q2K 2 ZRX|2t O|H| &
Hot Q22 WLt ::boolean S 20|HLI HAMOZE H| WAL,

MH.ZMH-A20 st collect() — Ol AHEE B2 jsonb BHZO| OtL|2t L|O|E|E BHE S HHEtEHLICE jsonb HEHE
IS S210|HE FE&= IMoF 5t 22 AN £4E e ZE&= O|H| SESH7| AlZfefL|Ch

HHEOo|Lt ZHo CHSE min() / max() — O[M| 2™ FILICE min(v::jsonb) OlL} min(id(v)) & MAMAL.
range() - toStringList - toIntegerList - toFloatList — 9% EfRI0| HIRAELICE

SKIP O|L} LIMIT O] 22 WITH .. WHERE — O|X| Z2{ il Foi| L}+=2 2 Aut Fgho| H2fEL|Ch

JzHzoj chich H == 2ot — Ofx| RLS7H O MI(of 2|2 HEE LI, 20| S0l FHHO[ 22 UCHH ChA| AIZSHIAIL.
Holl= WL HE M 7(7F ARELICE
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2|o|Z0]l CHSt ALTER TABLE — FEE HE A2 25 HEEL|CE 2/|0|= DDLE MHLL enable_graph_ddl 2
MESHAIL.

EXPLAIN 2|7 7|1& — Q20| TSt count() , &4 2471, 71 20| &3] ==0f|M A= B AETLHIRASLICE.

Y% 20| M0| CIE 27| — = S Sttt HIZE 22(|0|M0[H HREELICH 42P21 ). 2172 RS0 FASFLILE 2F0|
#2 HIZE 22f|0|M0[H X% ELICh M2 CHE 2F 22i|0[d S ELICE NOT VALID 2k 0|E 4= g, 2i|oj= 2of

= 1=
Q|2{7| = ORE7HX| 2 AR E LT, O] =2 0iZ2(H[0]4 Rt —-—X1I7f OfElLICt 217 HEE F2I5HH 1 E|0]£0] M2 glol
PSO{TLICE Fa20|= Hoil sl Y2 HHAIL —HIZH 22[0[H0] 71 2[247|E EHAI2.

HIZH Zii|o™o] 21 227

TotALE Fa20|=517| o, 217 22{AE{Q| HO|E{H|0| ADIT CHSS HASHIAIL.

SELECT c.conrelid::regclass AS referencing, c.conname, fa.attname AS col,
fc.collname AS referencing_collation, pc.collname AS referenced_collation

FROM pg_constraint c
CROSS JOIN LATERAL unnest(c.conkey, c.confkey) AS k(fkatt, pkatt)
JOIN pg_attribute fa ON fa.attrelid c.conrelid AND fa.attnum = k.fkatt
JOIN pg_attribute pa ON pa.attrelid = c.confrelid AND pa.attnum = k.pkatt
JOIN pg_collation fc ON fc.oid = fa.attcollation
JOIN pg_collation pc ON pc.oid = pa.attcollation

WHERE c.contype = 'f'
AND fa.attcollation <> pa.attcollation
AND NOT (fc.collisdeterministic AND pc.collisdeterministic);

l—fQEﬁc'i SHLESHLEZE 2180 75 MIFRILICE 2170 = 22| 20| MS ZH| %= LS HESHYAIR. U2 MH7F HE3t=
A 20|10 MH7E 4= 7HE 2T B2 O e 2, AT0|=E7F HREE MFLnt o B0|: O A N=X| gbaL L.

AZ2T 0|2| 23 FX| $ELICE pg_upgrade ——check = *Clusters are compatiblex Z ZLtW, ¥0|=E= 1
HI‘%‘% CHA| BH== Kt2[ofl A AofRiL|Ch HX. 5212 O LiEL|CH S0 MSJCt Enstn E|o|E2 2[z247] glo] S0, O
2=

AN
EXIA| gb= WS o= A SafeiLIch

ZZ 1. pg_upgrade 27|

7|E A-EXH|OE] TS THAESIE 2 H|O[E{ S THA| A X[ QA5 LIC

pg_upgrade = A SAEQ| FIHZ2IE BHE LS OFA
JEH G|O|E = 2tAIY H|O|E{et 20| &4 LT

=
O HEHSH A0 EH|O|S2 MY ER,

Al=tst7] Hoi

o

2182 | X0l MA[SIMAIR. 2,17 HX|2E HHMX| OHHA|R. pg_upgrade Ol= & HIO|H2[7t 25 EQSL1, 2172
2 &= 20| E|Sord 2 ':.'_*%01 ELict

ClA3 37t 7|2MO 2 0| MAUS SASIEE & HI| AHES = X12|7t HRPLICh, —-link = Al StE /I3 E ZLCt
He| HA| ELID S7HE Aol EX| oEX|ot, = H|0|E CE 2|7} oF IFAA| AR RLO{0F St M MHZE 7|STt Floll= = &2 &
Sl ElLIc.

217 SHAE7I M= 9|8 RES 218 MA| 20| E£20| MA[SHMAIL. 0|S S0{ pgvector YLICE AgensGraph AHAlQ|
T2 7|52 AEOf| LIRS °'°‘:'§ CRA| OHS ez S 2 glELIC)

st S X[ 2flo]20] YaY|0|=EE ELICE. pg_upgrade = pg_dump —-binary-upgrade O &2 H7[=4|,

d2 id - start - end - properties UL CHE HHUS 71T O 2|0|SE, SEI1N LT HIXIE =8| LItee|= ChAl
SHL|CE A|ZFSEZ| H0of| 3H0F EAIA @
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SELECT c.relname, a.attname
FROM pg_catalog.ag_label 1

JOIN pg_class ¢ ON c.oid = l.relid
JOIN pg_attribute a ON a.attrelid = c.oid AND a.attnum > @ AND NOT a.attisdropped

WHERE a.attname NOT IN ('id', 'start', 'end', 'properties');
A2[0|=517| Hof| 2 HESS K7L OI0|HE CHE X2 & &F7|HA|I2.
= BH2 O[O|E CIHMEZ|E ARTH 2BHH ABKIE HHSHIA L.

E: oo i)

Of2H HY2 LIS HAS BLICk

(=l -

export OLD=/usr/local/agensgraph-2.17
export NEW=/usr/local/agensgraph-2.18
export OLDDATA=$0LD/data
export NEWDATA=$NEW/data

120, S M FX
pg_upgrade 7} =& S¢F F S2{AE 2F W27t QL0{0F BfLTH.

$0LD/bin/ag_ctl -D $OLDDATA stop

20| M 2 AE x7|9t

A SHAEL Z2 HRA-ARE-2H LS A4, HIO[E M3 2EE HFHAL.

$NEW/bin/initdb -D $NEWDATA -U postgres —-—encoding=UTF8 --no-data-checksums

=l

22| A2|0|E0|M --no-data-checksums = A& AF&t0] OFELICE. PostgreSQL 182 H|O|E H|O|X| HZMS

7|29 = A1 PostgreSQL 172 ZELICE OB R 217 2HAHE -k E X7|916HX| QUCHH = S2{AETH{ZLED,
pg_upgrade = OFRZE 57| Hoi| HELIC

=

Performing Consistency Checks

Checking cluster versions ok

old cluster does not use data checksums but the new one does
Failure, exiting

E7|8H57] Tof| 0= ZRIX| SIS A|2:
$0LD/bin/pg_controldata -D $OLDDATA | grep checksum
Data page checksum version: @ QZ LI2™H —-no-data-checksums £ FHAIL.
HIME H= A2 EoHe| =0 ( pg_checksums £ 1) & phot A0[X|2H ATz0|=0| YL Z SHX| L
-—check = F ZZAEE HASHH OFF 24 & HHPX| §45LICEH
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$NEW/bin/pg_upgrade \
-b $0LD/bin -B $NEW/bin \
—d $OLDDATA -D $NEWDATA \
-U postgres ——check

AL 428 xClusters are compatiblex = ZEfLICE
E=jnl

HAIE St FO|0|=E7F H3etth=

R

o 2 OFglL|Tt. O] HAH= HIZH Z30]90] 21 22H7|E HX| §4e
H|otS CHAl ZH== X2|0f| A AmHRfLct ¢ s 5

IO ALtA= 1
ol | ZolE AT AHSHMAL.

HIO|E{H[O|A AIHRKE -U 22 FHUAR. 7|2 OZ pg_upgrade = SEMIH| AFRAIZ H4SH=0|

E0]| OfLC,

, A2 2 C|0o[E{H|0] A
4%TH|. ¢ zjjo|= A

——check Tt 2to HHQIL|CH

$NEW/bin/pg_upgrade \
-b $0LD/bin -B $NEW/bin \
—d $OLDDATA -D $NEWDATA \
-U postgres

Upgrade Complete 2 ZLfL|Ct H|O|E] o}

S FAtoh= tidl ot= Y 3stH ARt

3%

J30|= 20| —-link E CSHUAIL.
5CHA|. M MH 7|5

$NEW/bin/ag_ctl -D $NEWDATA -1 $NEW/logfile start
M MEol] 201 =X, J2|10 J2HZILH0{

SELECT version();

SET graph_path = <your graph>;
MATCH (n) RETURN count(n);

6THA|. 30| Flof & &

o

| & M2 AgensGraphOl|2t s sHH, o= A= MEd Afgto] OfEL|Ct

SAIE CHA BEHAIR. pg_upgrade = FEIONOIXN SHE 7HMX| 4B =, THA| 2HS7| TIHX| Al2l0] LHELICE:

$NEW/bin/vacuumdb -U postgres ——all —-analyze-in-stages

J2HZ HEHHO|E S CIAl 7S

FHSHIAMR. ag_graphmeta 7+ S22 AZH HLHZ|E O|FLICE HIO|HZ| FO20|== OAS ¥l M2
S0 OEE R = BASIEE, 20T of HA CEA| BFE7| MIEX| HLiZ|7HHA JLEL T

SET graph_path = <your graph>;

SELECT regather_graphmeta();
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SELECT graphname, graphmeta_valid FROM pg_catalog.ag_graph;

i Zo|E2| SAIE CHA| ZFSHHAR. 2182 A ZH1 2l|0]22] start - end ZEO|| LS S| SHEXIE 100000 100022
SHELICE 21701 M 2HE 2|0[S2 M 22 OCHZ X4 Zhd ol mhotch 2 A2l H|g — 2 2|0|S0| M= s Ha|x — 2
X|ELICt. 2 2f|o[=0}Tt O HA| SHYA|L:

ALTER TABLE <graph>.<elabel> ALTER COLUMN start SET STATISTICS 1000;
ALTER TABLE <graph>.<elabel> ALTER COLUMN "end" SET STATISTICS 1000;
ANALYZE <graph>.<elabel>;

pg_upgrade £ &t CIAE{Z|0f 20| A E AFEIEZ 3l C|O[E

./delete_old_cluster.sh

EE2|7|
SAFEENA, 32[1 delete_old_cluster.sh S AalsH7| Mo[2tH 217 H|O|H CIAEZ|= O E JSLICH M MHE
XSt Sl MHE 7| SsHA|2:

$NEW/bin/ag_ctl -D $NEWDATA stop
$0LD/bin/ag_ctl -D $OLDDATA -1 $0LD/logfile start

——link T30|E E[oll= & S AE 7} H0|E MUS ZRIIDZ, M M7} 7|53 Foll= = S2 £ Q&LICH wio|M
22ISIAAIR.
Z2 2 HostD CHA| MY S|

O S2[X|2t 2E WS CHAl &0, A8l F0j| Ho|L2| AF2E 4 FX| 240t ElLIT.

1

$0LD/bin/pg_dumpall -U postgres —f cluster.sql
# start the 2.18 cluster, then:
$NEW/bin/psql -U postgres —d postgres —-f cluster.sql

Zn

rqu

psql 2 F7t U HEX| g1, I3 E2 IE0S IEP *H A‘IH'I7f71—.— t= A2 — o€ S0 HIZ2H 23|0| M0 2
a

Q7| — £ ot EZ XLVt 22

S0 HEA 5l 21t H0|HE MR HESHYAR. E 222 ON_ERROR_STOP OF SIg 4~ I&LICE pg_dumpall 2 0|0]
M 2HAEO| Q= FEAE™M AT{QX 9| CREATE ROLE S M1, ——clean ——if-exists = &4 &9 £9| DROP ROLE 2

4
[=]
A X HS 2 ELICH

s

-

$0LD/bin/pg_dumpall -U postgres —-—globals-only —f globals.sql

$0LD/bin/pg_dump -U postgres -Fc —-d mydb —-f mydb.dump # once per database
# start the 2.18 cluster, then:
$NEW/bin/psql -U postgres —-d postgres —-f globals.sql # roles; errors here are benign

$NEW/bin/createdb -U postgres mydb
$NEW/bin/pg_restore -U postgres ——exit-on-error —-d mydb mydb.dump
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2ot = A SYLICk

S0l enable_graph_ddl O] B 4= JUSL|Ct Lot HEH 2 X 20|52 HZ= XtY|
ALTER TABLE .. ADD COLUMN ZZX S0l SET enable_graph_ddl = on 2 LHEHL|CL O M™E2 0 20|E £ 4
QOO Z HHSH AIEXE: Sl L|C} 1 20f| ALTER ROLE .. SET OZ ZH|Z 7] £X| LQCHH 2FQlL|Ct

A OlA
= T M-d
£12| J2H & HEtC|O[E{2t SH| A2 H7IM = JH=2 HEELICE

CH230| == XIJSHK| eb=Ct

HI= 2170 2| K| @SLICH HI0f| 2.17 T 7} HE38H= CREATE VLABEL
o BE 20| RAE/LICE /S0t 20| HRSICHH 20| = Hof| 2ot = 217

L)

g_dump 2} pg_restore 7t AgensGraph T2 ZASHA| g=Ct= B FOlSHA|2. PostgreSQLE| server_version

Hel A HEELICE J2M 0T H2 MSRE HREX| g0 S/ =59 ot doi2 E2{gL|ct
| off %l
dazo|= HE2 2 SAEM 2 B EHO = TH| EAE S SLICh

A 0= &S

1

22 22H0IM 2178 2182 Y2{|0| =2 H 2pEo|H, Ao FHa O =22 o HRASLIC 2lHHA = 2182
J2f|0|=3t7(0| 11, O H|O|X|= A2 8 EH o 2&RIX|E Eof FLICt

A
Loz ]
=

07| E{AE0|= O StLteb WS H|O|2 Sttt QIof, & L 0= AE = + USLICH

CREATE GRAPH social;

SET graph_path = social;

CREATE VLABEL person;

CREATE ELABEL knows;

CREATE (:person {name: 'Ann', age: 30}), (:person {name: 'Bo', age: 41});

MATCH (a:person {name: 'Ann'}), (b:person {name: 'Bo'}) CREATE (a)-[:knows {since: 2019}]—>(b)

’
CREATE PROPERTY INDEX ON person (name);

CREATE TABLE audit (id serial primary key, note text);
INSERT INTO audit(note) VALUES ('before upgrade');

2170 2ZE ¢ioH o|FELCk:

MATCH (n:person)-[r:knows]—>(m:person) RETURN n.name, r.since, m.name;

name | since

4
1

"Ann" 2019

1.9 S2{AE(0| H2Y 47 ol

-_ =20 |-

0|Zd0| Lt THA|2| 211 SHAE 2H2dHH, S2|H YI20| =7 AR 57| Tof| FELICH

$0LD/bin/pg_controldata -D $OLDDATA | grep checksum
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Data page checksum version: 0
02 M=30| HA UCH= 50|, PostgreSQL 179| 7|22 LICt
2. M X

$0LD/bin/ag_ctl -D $OLDDATA stop

3.218 22{AE x|}

Gl 2HAE{It 0 CE LICOZE M 22{AE= --no-data-checksums E Z7|&}sHOF BfL|CE PostgreSQL 182 M2 &S
|22 HBZ, o] E21E = 20| L2 Eo| A{E ohELC

$NEW/bin/initdb -D $NEWDATA -U postgres ——encoding=UTF8 --no-data-checksums
$NEW/bin/pg_controldata -D $NEWDATA | grep checksum

Data page checksum version: 0

Ol & 22 AE7H M2 StELICH

SEX| 2o OEA E|=7t
a

222 Qlo| x7|3t5t 218 EB{AEHE MTHZ pg_upgrade —-check £ =2 A &HQL|CH

Performing Consistency Checks

Checking cluster versions ok

old cluster does not use data checksums but the new one does
Failure, exiting

T R ZAOA M0 OFR A HERX| Qhe B2 M S{AE S THA| 7|85k ( 2 ohH ELch

LS ——

2y

to|

—

IS
ot
tot

J

$NEW/bin/pg_upgrade -b $0LD/bin -B $NEW/bin —-d $OLDDATA -D $NEWDATA -U postgres —-—check

Performing Consistency Checks

Checking cluster versions ok
Checking database connection settings ok
Checking database user is the install user ok
Checking for prepared transactions ok
Checking for contrib/isn with bigint-passing mismatch ok
Checking for valid logical replication slots ok
Checking for subscription state ok
Checking data type usage ok
Checking for objects affected by Unicode update ok
Checking for not-null constraint inconsistencies ok
Checking for presence of required libraries ok
Checking database user is the install user ok
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Checking for prepared transactions
Checking for new cluster tablespace directories

*Clusters are compatiblex

5. ¢a0|= M

$NEW/bin/pg_upgrade -b $0LD/bin -B $NEW/bin —d $OLDDATA -D $NEWDATA -U postgres

Zajo| BEEQIL|C:

Copying old pg_multixact/offsets to new server
Deleting files from new pg_multixact/members

Copying old pg_multixact/members to new server
Setting next multixact ID and offset for new cluster
Resetting WAL archives

Setting frozenxid and minmxid counters in new cluster
Restoring global objects in the new cluster
Restoring database schemas in the new cluster
Copying user relation files

Setting next 0ID for new cluster

Sync data directory to disk

Creating script to delete old cluster

Checking for extension updates

Upgrade Complete

Some statistics are not transferred by pg_upgrade.

Once you start the new server, consider running these two commands:
.../bin/vacuumdb -U postgres ——all —--analyze-in-stages ——missing-stats-only

.../bin/vacuumdb -U postgres ——all —--analyze-only
Running this script will delete the old cluster's data files:
./delete_old_cluster.sh

2l

6. M MHE 7|55t 20| Ho{ZH=xX]

Lok

$NEW/bin/ag_ctl -D $NEWDATA -1 $NEW/logfile start

SELECT version();

PostgreSQL 18.6 (AgensGraph 2.18.6.1) on x86_64-pc—linux—gnu, compiled by gcc ...

2 SEMR] ket JefIL|Ch:

SET graph_path = social;

MATCH (n:person)-[r:knows]->(m:person) RETURN n.name, r.since, m.name;

since | name

2019 | "Bo"
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\d social.person

Table "social.person"
Nullable | Default

Column | Type

id | graphid

properties | jsonb
Indexes:

not null | graphid(graph_labid('social.person'), nextval(..))
not null | jsonb_build_object()

"person_pkey" PRIMARY KEY, btree (id)
"person_name_idx" btree ((properties.'name'))

[J

2|10 WSt Efjo|SYLICk:

SELECT * FROM audit

id | note

+
1

1

before upgrade

7.ao|= Flof g Y Al

A

$NEW/bin/vacuumdb -U postgres ——all —-analyze-in-stages

J2H = HEH|O[E

HFO|HZ| Y O30|E= ag_graphmeta £ Bl A2 £ J2HTE 2B 2 BA[SIER, Z2HH2| AZH KLHZ |7 HA U&LICH

SELECT graphname, graphmeta_valid FROM pg_catalog.ag_graph;

graphname

graphmeta_valid

|
social | f

JE{IZOFCH S A CRA| BFEAIA|D:

SET graph_path = social;

SELECT regather_graphmeta();

NOTICE: regathering graphmeta...

regather_graphmeta

t

SELECT graphname, graphmeta_valid FROM pg_catalog.ag_graph;

AgensGraph 2.18 Documentation
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graphname | graphmeta_valid

social | t

i 2lol= SAl

J0|== M A SEXIE OHZ 7HM D, OZ2 2.170] AH ZrL|Ch:

SELECT attname, attstattarget FROM pg_attribute
WHERE attrelid = 'social.knows'::regclass AND attname IN ('start', 'end')
ORDER BY 1;

attname | attstattarget
end [ 10000
start | 10000

100002 2 ZHd 2f|o[=0i|M ARIZ A=l AlZtS TOIHE 2HF &2 240112, 2182 M ZHd 2{|0|22] S EX|S 100022 HeLCt.
0| =3t 20| 2= 0] HFHAIL!

ALTER TABLE social.knows ALTER COLUMN start SET STATISTICS 1000;
ALTER TABLE social.knows ALTER COLUMN "end" SET STATISTICS 1000;
ANALYZE social.knows;

8. Al 2 AH R

M S={AE7FE ECH 2R 702 SHYA|L:

s S| MAKX] 217 H|Oo[H CIE2[= JtHZ0|22, M MHE FX[5t A MHE 7|3 =28 = ASLITE —-link E
olo

AgensGraph 2.17.0
0| AgensGraph Z2|A= PostgreSQL 1710242 42 2t Cypher H2| X2l 7HM, E oIzt HAS HIZoE Mt JiM1t I

02

= B2 AsLH

S
3
5
oy

-

HX|: AgensGraphZt O|H| 17.10 22| A7HX|2| PostgreSQL 171} S2Hz|H, | Al PostgreSQL ZHA ot Eot Iix|S &1

o o>

r
i)

uHQ1: O|X| pg_basebackup 0| & WMAS WS £ Y1 LSO pg_combinebackup S T& 2= 0|, 7| H|0|A
| 37|12k AlZtO| EO{SLICY.

MERGE 7{M: O|X| MERGE 7t ( merge_action() g2t &) RETURNING &2} WHEN NOT MATCHED BY SOURCE
SEg X|@gL|ct.

2 HI o> du

1E 0N ¢
|0

SQL/JSON JSON_TABLE : HZS [t2= JSON X2Z|Z /8l ISON_TABLE() I} SQL/JSON 2| &t
JSON_EXISTS() - JSON_QUERY() - JSON_VALUE() E CM&LIC
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VACUUM H|=2|2t Ms: 2 52 D

=
S =
458 gL

= M UR XA=EIF VACUUME| HI22| AFES 34| £0|1 2 H|0|S0f|A 2
#H2| ds: 1S [NOT] NULL o M2| 7HMIt &=Xp AZHO| AEZ|Y |/OE H|FH Sl et Hl7|o| JiM0] B&LICH

70
DELETE / DETACH DELETE A& X|Xs} — Z|CH 2F 30HH (#781):

e s W e RE M EOEE &

= =2 A2 ASHA| to8 2 LIS Aol HZO| B2 FHES| AK|7} CHE 30HH
watEL

M AH 072~ enable_graph_dml (#786):

J2jz 2442 ool HE-ZH E|0|2)0ll SQL DML 2% INSERT / UPDATE / DELETE )2 ZH
enable_graph_dml GUCE LESLICE J2iT XMEA & SQL DMLE AH&stH 2T O|0|E{ 7t YIHE
71232 off 0|1 HHRAT £ £ QSLICH

Jafz £Mof| cH$t pgvector-Ed1A] £ olHA (#804):

O|H| CREATE PROPERTY INDEX 7} J2i=
to_tsvector(...) %2/ GINCQIHAE

9| pgvector HNSW QI Ao}
DHSD £ = UELICE Cypher ‘?_fOﬂHQI HIE|- T 2-510| 22| = ZHM9|
EEH°"—|EH}\H§’L ZIHIE| [ ME [ St0|EE2|= HM 70| =5 FIEHAIR)
INEEEEE

Ol HES2 Al 20N = & AL

LangChain AgensGraph

langchain OllM GraphStore@t VectorStore ¥E2 X|@l6t= Python Z2{1Q1QIL|C},

Llamalndex AgensGraph

1lamaindex OlA AgensGraphStore-PropertyGraphindex-AgensgraphVectorStore ¥5& X|2/st= Python
S2{IQIL|CE

AgensGraph LightRag

LightRAG Z AgensGraphof X|4| Je{Z & MZEtsta = = Python E3{21]L|C},

Cognee Community Graph Adapter - AgensGraph

Cognee IZE|/ULIIE 25t AgensGraph T2 H|O|E{H|0| A {HEE H|&E3sH= Python 22{1

YLIch
AgensGraph MCP Server

HlO|E{H|o|ALtS| AT A2 S K&t AgensGraphS 3t Jai| I EFMS JH53HA| k= Model Context
Protocol(MCP) At 34 ]L|C}.

Mol M D2 NS & 4~ 21T 2X| (#788)
J2fz 2HH|ot OZIS CHRE &4 —O0|E §0 nodes() - relationships() - startNode() - type() - label()
—EO0|dl [n IN nodes(p) | nl] O|L} [r IN relationships(p) WHERE type(r) = 'knows'] #2Z[AE
ZAme[allM ool £ == USLICE Holl= J2HE 24KVt EFR 8le JSONB HIEE 20{ E2! Z2E HESLICE Oldl=
MCHE EFRJO| = HIEE 2 RIL(C.
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IN SMX}Q CypherList is expected 22F (#789)

IN GlAMXfe| QEZ0| FHAIOR OHE0{Xl 2|AEY

U B2 LIH CypherList is expected 2FE 11

HAXIOIM NULLE QIgH 0{AMM Al (#791)

) HAXHO| NULL 8 MT = MM

SET +=

St

SET += (B &gl
SEEE=S

Xt
(=]

|->I

ORDER BY 7} RETURN Hie| Bz

o gl= ZZESZ ORDER BY ot= Cypher RE
BY p.age — O| Hulist= CHAI O|X| SEHfLICY.

fr

HIE|- M2-510|HE| = ZHM J10|E:
J2f £M0f it 2|0|(pgvector)- M E-510|HE|=

GraphRAG WA EELICE

A ZE:
£M ZE0| AgensGraph 2.17 22| A0 23 A4

AgensGraph 2.18 Documentation

3Ix| R8I 25| (#805)

i, |l £0{ x IN split(s, ',') OlL} x IN ['1"',

Matct.

RE COALESCE Z QHFSHA|

A7t LEX] g4&LICE NULLY! 3RE

TURN — O|E £0{ MATCH (p:person)

AMES CHRE WXL 072 HO[X|7F M2 ZeH, oI

MRHSLICE

© 2026 SKAI Worldwide Co., Ltd.
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RETURN p.name ORDER
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GaL Xz

AgensGraphe ISO/IEC 39075:2024 Information technology — Database languages — GQL2| €2 E F&gtL|Ct. 0]

S22 FE2 Helo] Mofshs 2A7tolELICE 2 NS Ym 42 9l 93 xS CHELICL

0x
mjo

Of2f Hi= BEEL| MR =2 7|1E22 HELICHL BE XH0| 72 2200 Mgt 742 22 o A= B2t 22017] mEZ LTt
= 18 MH{Of| M 2HAHELICE O HO| Yes2tn dh= 242 1 20| Folsh= #&20| HorSoR D Z=2t0|
Lt Z20HE WS MEYLICh 29 E § YR = HOISHX D UHX|= LFE LHH Partialo| 2, 0= 2= THE|X| toH

No®@LICh #F0| 22 WS o2 E7|2 MASHs 0|lM= AgensGraph7t = & F[oH=X|E H| 10| HASLICE.

DE dof| 2 sligsts A A0| A2H, H| 10Tt E[ZO0[SHK| g8 LICt.

n
00!-
rlo
[
=
Hu
|.|-|
rnr 4
N

GQL2 Ero| ZETLOHELICE GQL 2& 2t Cypher 282 22 IHME X|LHH ot THO|I2fRlol| M 4 = JIQBE LET O
WITH 0 210 INSERT 7t CREATE Ol SLIC} Cypher, GQL, SQLE & 1SHMAIL,

JeiI= PostgreSQL A7|0t0| 11 2|0 22 HIO|SYILICE J2iA Cl2E2|- Aot e Efle| 2 15 M3}

22S0l= GQLOJ| OfL|2t PostgreSQL % CHSE0| AELICH 2 J2iZ= USE HO| OfL|2} graph_path &

22 PostgreSQLS| AEHLICt JiIIt OEA| MEE[=7HE EDSHAIL.

2EO

oM 21,

rr

02

QF = GQLSTATUST ofL|2} CHY =Xte| SQLSTATEES XIELICE @F TEE HISHIAR.

lin

Ol MIE =& MY = AEIF o) QELICEH PartialQ! H| D= 20| W =XE 7127|122, X GQLE 84 2= SA7t
Foig Mmof &X| & =~ ASLICH
M=
2 2 H|T
X8 0|8 Xl |z
<start transaction comman
d> , <transaction . =
81— o PostgreSQL AHtle| EZHMM ZZ0| 0| ZYS0]| HefL|Ch. START
characteristics> , Yes N
8.4 TRANSACTION READ ONLY - COMMIT - ROLLBACK O| 2% ZZEIpiL|Ct.
<rollback command> ,
<commit command>
NEXT 7} ot 222 o 2229 Z21tof 0|of 2RLICL. NEXT = YIELD EEg
9.2 <procedure body> Partial X' 2= ¢, 9.27} &7 518st= HIQIE M Ho| E52 l&LICh ofzf
101-10.32 &0sHIAIR

CURRENT_GRAPH 2} CURRENT_PROPERTY_GRAPH £ CyphertA=
11 <graph expression> Partial SQLUIME BHEL|CE 7| =202 M| current_graph() £ T2

QFULICE T 8fe] T2 BHA HEl= YlELICH

=

CREATE GRAPH name I} CREATE GRAPH IF NOT EXISTS name O
SEFSILICEH EZEO0| 0|2 E|of @ 8h= J2)I EFY( ANY - LIKE -J12{I EfQ

12.4 <create graph statement> Partial ~ o
A7) 9X| %O, OR REPLACE - PROPERTY GRAPH - AS COPY OF &
X
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i 0|8 X H|Z
_{g = = £
DROP GRAPH name I} DROP GRAPH IF EXISTS name O| SZhs1,
. HZO| 9= CASCADE = U&LICH M J2imofl o|0] ag_vertex @t ag_
12.5 <drop graph statement> Partial N R
edge 7t £0{ 0{ 30| ZREILICL. DROP PROPERTY GRAPH = 72
QFULICL
- <linear data-modifying st Ves 2ESiLE 7| Fat AT " ot mho|Zaelof| o, M| Hel HZEo| O
’ atement> o 7] "ol EL|Ct
13.2 <insert statement> Yes INSERT = Cypher CREATE 2f Z2 IES 2ol 1719 S9|o{iL|C}.
133 ¢ stat . Partial L o] SESHH, EEO| Sls += HE e USLICH 0] ZFO0| EH|
o <set statement>
Holot= 2ljo|E Tt CHl2 SiELICH BH2 20|52 M| stut ZHELCE
. REMOVE n.prop O] &M X|SLICt. Z2 NSO Z REMOVE n:Label 2
13.4 <remove statement> Partial sLIch
E .
DELETE 2} DETACH DELETE {L|C} ZHMO| H0} = MAEE X2 A2
13.5 <delete statement> Yes
DETACH £ FX| o HEEL|CH
149 <composite query expressi Partial UNION - UNION ALL - EXCEPT - INTERSECT 7} 2| 2% &2 HaLIct
. artia
on> OTHERWISE &= 72 2FYLICL
<linear query statement>
14.3 and <simple query Yes Hel= otz 7|2 He2| 2 0|0 52 ZA0|H, 7|2 At EEHOR EHL|CH
statement>
. MATCH 2 OPTIONAL MATCH 7t SZf{eiL|Cl Z2= AEf OPTIONAL {
14.4 <match statement> Partial
MATCH .. MATCH .. } =72 2FYLICt
) T o Yef 25 SELICE 2420 R23g 276H=X|= 15.22415.38
14.5 <call query statement> Partial N
ADSHAIR
14.6 <filter statement> Yes FILTER expr Zf FILTER WHERE expr & CF&L|CH
7|Z "ioldlof| Ha~E Cish= ghAlo| 1, HOtCt Wote|H, f2| i ool 2 =
14.7 <let statement> Yes L
UELICH LET HA oto| TAI= ARELICL
2|AE 23|17t SEFSHH WITH OFFSET AS name O] OSE{ A|Zfdt= QIHAS
14.8 <for statement> Partial

LICL. WITH ORDINALITY = 72 2F0|1, FOR = HIRIY HO|ES
|

=
=
&2|SHX| ZefLch,

ORDER BY - SKIP - OFFSET - LIMIT O| O XIH|Z 2%0|H mo|Za}ol
SO 19 C1) [ CET ofC[olLt =RiL|Ct EFED OF7EK| 2 AgensGraphz 0| S0| #Hz2|E 2%
14.9 . Yes SHX| QELICE 14.30] 7|2 21t 2XOZ B S @622, ORDER BY
2 ELh= #2l= ERROR: Cypher query must end with RETURN,
FINISH or update clause = ‘g#L|C}.
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ol§ X Hl2

<primitive result stateme
1410 . Yes RETURN , RETURN .. ORDER BY .. , 12|11 FINISH L|C}.
nt>

RETURN - RETURN DISTINCT - RETURN ALL - RETURN * I} HAIH
1411 <return statement> Partial HAIQILICE, RETURN NO BINDINGS = T2 2FQIL|C|,
JE3k(grouping)= QAIHRILICE 16,152 &SR,

<call procedure statement 5
151 . Yes CALL I} OPTIONAL CALL O|H = == HEl 250 HEELICH
> and <procedure call>

CALL (v) { .. } - CALL () { .. } - CALL (%) { .. } -
CALL { WITH v .. } 7} B5 HFZ H4E SHEE| m#au:r e
CALL { . } 2 EEN CHELICE 712 74| 32 Ha He| FHo| gleH
S0QE MY HTES RE HEE 72|17 AR CHA| M2t 3122,
%EHEEL CALL (%) { .. } N XMEEZ IIMZLICE AgensGraph=
CHA OFR A 7N RX| EoHAM QFE LHX| gionz, 2|7t ZE 7|9t CHE
ZE LA ELich HFEILE 7S Ha 52 HoMA R MEFZ| 222
M7| H2 HHEE|TD IN TRANSACTIONS = @i&L|Ch

15.2 <inline procedure call> Partial

CALL routine(args) YIELD item [AS alias] @t YIELD * 7t
SESHH, Qlx7t o|0] He|of = H4E HEotH At S£0| LT T2

YIELD £ MEHOZ Z=X|g0{7|M= B=0|1, 0| HE2 R2|E 0|8 5
2US L YELICL 0|E2 17.57F BESH= FIEH 29| T2A|X Tt OfL|2t
PostgreSQL =2 SHAMEILICE 7|2 MH{oll= Z2A|X7F SEE] UK @4,
OZANXNE E2H <name>() is a procedure 7t EL|Ct

15.3 <named procedure call> Partial

. <graph pattern binding ta B JeHz ofEol HiQlE E|oj2& SHELICH o] Z&0| &7 5185t= mhiH
' artia
ble> YIELD HE T2 2FL|Ch

' #E2 128 A2 D§E0| SEHEHLICE YX| Z=( DIFFERENT EDGES -
16.4 <graph pattern> Partial )

REPEATABLE ELEMENTS )2 KEEP A2 FAZ QFYLICL

INSERT Lt CREATE %o IjEHE2 FEE, 7HME, == 0|0] HiQIZEl HHE

16.5 <insert graph pattern> Yes
grepn e Atole] ZHZ BHS 4 QlsLict,

<path pattern expression . o
16.7 Partial B
>

2l|0|2 O|S ofLtat ElL|CE =2|EH( :a|b )-=2|F( :a&b )-EH( :!a )
16.8 <label expression> Partial QIUETIE( % )= 2F & LRYLICL CHAl WHERE OflA  label()
22 8|0|E2 HARBHYAIR.

16.9 <path variable reference v MATCH p = (..) 7t ZE HNE HIQIYSID, nodes() -
. es
> relationships() - length() 7t 2ZS AU&LICE
<element variable referen
16.10 Yes I Ha= 0 F|Q] BE HofA #Hef etoll ASLICH

ce=
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Ml 0|2 Xgl H|Z
_{g = = £
2 - ~[rxl. . 31> 7t S £7F FSHXIX| 2 &2 E LIt 2=
<graph pattern quantifier
1611 graph P a Partiall B2 ZZ IS0 20|= EEQ AR (.)->{1,3} 272 20T, *
>
CHal + E XM AT J=EL(CH

WHERE

MATCH %, J2|2 FILTER - WITH -2|AE HIZ[3IM oto|
= 2 =2|olojof

1613 <where clause> Partial QIL|Ct HA miE oto| WHERE = 72 QS QULICH ZHM x=AH

[= R | —
StH £ 217|= Het=|X| eAELICh

HH 7| 6=, ASC / DESC , NULLS FIRST / NULLS LAST , EoiAS

16.16 <order by clause> Yes
y N2 7|Z M X, RETURY HAS BE 7|2 M ZRILIC
- <sort specification list » 16163 ZSLICE M ME 7= =3 23 It ofL 2t MQLICt Cypher
: es
> SEME FIsHIAlR.

16.18 <limit clause> Yes LIMIT O|H 7H4+2 EHAS M= A EL|Ch

16.19 <offset clause> Yes Zsto| Molst= = HJ| OFFSET I} SKIP EEQIL|C

191 <search condition> Yes ZY0| 7t th2, 22 E2(0t B 1 Hio| 242 JhX| etgL|ct

) . OfzH | ZkX| Z=ARILICE 19.6-19.130| He|oh= LIHX| OtZ 2 K| SHX|

19.2 <predicate> Partial N
ASLICH

19.3 <comparison predicate> Yes = <> - <<= > >= 0| AZEL T QA 2| AEN| HEL|C
Z80| Molst= CHl HEel & HIQILICE  EXISTS { pattern } ( WHERE £
=Y £ UB), EXISTS ( pattern ) (B + M 2= Q2| WHERE =

) ) . T2 2%F), EXISTS { MATCH .. } , EXISTS { <read statement> }

19.4 <exists predicate> Partial . -
QILICE. EXISTS ( MATCH .. ) =72 2F0|11, MATCH 7t O|&el X
=& SE2 IAE2{H RETURN O HRSHEE 7|5 GQ22& SFIHK|
RELct

19.5 <null predicate> Yes IS NULL 2t IS NOT NUuLL RIL|CE.

20.1 <value expression> Yes AR EE e SE- CASE -AMEFH 2| EHALMMXIL XIREA HYLICH

202 <value expression primary Yes E|E1E£, Ba A4 AX ZS2 2o AL

>

SESSION_USER 2} CURRENT_USER QIL|C} Oi7HH4= GQLS| Ybt

20.3 <value specification> Partial
P OH7HEH 4= M Q10| OtL|2} E2t0|H7t 7| = PostgreSQL DH7HHS  $1 LICH
0| =gto| Mo|ot= MLl VALUE { .. } L|Ch 229 gt SHLIE |
EIRCR S2{F1, 220| H|H nullgL|ch 12 #4102 220 LIMIT 1
) O|Lt TAIE @73HX|2t, AgensGraphi OffH 220[E 81 chAl AgH A[&of|
20.6 <value query expression> Yes

more than one row returned by a subquery used as an expressi
on £ ®LICL. EXISTS { } £19.40|11, COUNT { } - COLLECT { } -
ARRAY { } - x IN { } 2 =&eL|C} Of2HE EISHIAIR.
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M=
= 2|
20.7 <case expression> Yes ZiMsdn) chaesd S CHO|0, NULLIF 2F COALESCE T QU&LICE
1 AR HERS S F|RIE EFRY O|S( ::int - ::inumeric -
20.8 <cast specification> Partial ::interval )2 #H&LICE CAST(x AS t) = CypherdiA 312 Q70|11
SQLO|AM= ElLICt.
COUNT (k) , 32|10 ek &gt AVG - COUNT - MAX - MIN - SUM -
STDDEV_SAMP - STDDEV_POP O|0{ Z}Z} DISTINCT L} ALL & "H5LICH
HEO|LL ZHMol TSt MIN Tf MAX = ZStER 3 HE0|Lt AlEXIE
20.9 <aggregate function> Partial Z0{OF BfLIC}. COLLECT_LIST o H7|= collect ILIC} ol Figt sha
PERCENTILE_CONT @ PERCENTILE_DISC = CypherOAX &2
USLICL S CH WITHIN GROUP O| EQ%tH| 1210] CypherdiiA= &
LFYULICL
20.11 <property reference> Yes n.prop , ™% n.a.b , BXE 22 n.list[o] YULIC
<binding variable referen N
2012 Yes OHEd. WITH - LET - FOR - YIELD 7 HIQIGSH O|SIL|Ct.
ce>
2013 <path value expression> Partial MATCH p = (..) ZHHIQIEISt Z2= graphpath EMIQ| 2= giJLICE
. l[a, b, c] ,&x, IN , 2AE HE2[ANJLICL LISTL.] = T2
2015 <list value expression> Partial
2FLICL
2017 <list value constructor> Partial 20152 Z&LICt
) {a: 1, b: 2} 7/ WS CED .a 7t HES HHLICE RECORD { .. }
2018 <record constructor> Partial
7|z 72 @FYLCHL
2019 <field> Yes Mol e M2 ({a: 1}).a YLICH
<boolean value expression
20.20 Yes AND - OR - NOT - XOR It IS [NOT] UNKNOWN RL|CE
>
<numeric value expression
20.21 Yes + - — %/ % -~ QAL|CH
>
abs - ceil + floor - round - sign - sqrt - exp - ln - log -
20.22 <numeric value function> Yes 10og10 - power - mod - pi , &2t 8%, degrees - radians - char_
length - octet_length - rand YLICF.
<string value expression - .
20.23 Yes || 2=, 32|01 + 2= ZHLct
>
upper - lower - btrim - ltrim - rtrim - trim - substring(s,
20.24 <character string functio Partial from, count) - left - right - replace - reverse - split ®L|C}.
} artia
n> NORMALIZE 2t SUBSTRING(s FROM a FOR b) H7|= CypheroilA 12
QFUL|ch
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M=

0% 4

20.26

20.27

211

21.2

21.3

K| 2AsHx|

Of2f M2 Z=eto| Folst= 712

M=

0% I

7.2

7.3

7.4

101

10.2

10.3

=7l

<datetime value expressio

n>

<datetime value function

>

Names and variables

<literal>

<token> , <separator>

I

and <identifier>

or

rlo

<session set command>

<session reset command>

<session close command>

<session parameter speci

fication>

<graph variable definiti
on>

<binding table variable
definition>

<value variable definiti

on>

AgensGraph 2.18 Documentation

StLtE RHOFS K| K|

X

Partial

Partial

Partial

Partial

Partial

PostgreSQL2| EtE SO EM-EHJAR T HALICH

CURRENT_DATE - CURRENT_TIME - CURRENT_TIMESTAMP -
LOCALTIME - LOCALTIMESTAMP RL|C} LOCAL_TIME X HZEO| M=
9= TJ|= QIAISEK| &L|CH

(=]

UHEE = AEXE 222 U7, 2MSEZ 2N AEXE= tHAZXE
XZL|C. BE| HE| AR = 12 2 JRYLICE

16%1-8%l-2%Int Y
null EI
DURATION '..' -HO|
ALICH

M4 M EXE, true -
false - 2 2 2|EfH — DATE '..' -
T2 QF0|H, ZtOZ £ UNKNOWN =

—3

EFO| @7st= 2 —— & /% x/ 7t TS FRELICH J2iA
openCyphere| 2 stAE —— 2} £ £ + 9l&LICE Cypher 22ty

S AL

ok&L|Ct 22 Z1tof| 0|2&= AgensGraph % 20| o™ H| 10| X
x| Clinl
SESSION SET 2 & @FQILICE &Y JaiT= SET graph_path = name
No o= FoH, 2142 PostgreSQL H7F0|Z 2 PostgreSQLL| MlM-EHTME
HR|E mELICH
No RESET graph_path L} RESET ALL 2 MHA|2.
No HE8 BOMAR.
No ASLICh
No QIELICE 2= graph_path 7t 7}2|7|= J2HZ SHLIS AlTHgtL|Ct.
N WITH L} LET HIQIY, = CypherS ZH4 SQL 3£ H|O|2 HE$HAl0| B2
(o]
Z1tE 0|0 LHFLICE
No 14.70|H X|@El= LET 2 AN
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M=

0% 4

<binding table expressio

1.2
n>
<object expression prima
13 ! P P
ry>
<linear catalog-
121 o
modifying statement>
<create schema statement
12.2
>
12.3 <drop schema statement>
<create graph type state
12.6 graph Ty
ment>
<dro raph type stateme
127 p grapn typ
nt>
12.8 <call catalog-modifying
’ procedure statement>
<call data-modifyin ro
13.6 yang-p
cedure statement>
<composite query stateme
141 P query
nt>
1412 <select statement>
16.1 <at schema clause>
16.2 <use graph clause>
16.6 <path pattern prefix>
<simplified path pattern
1612 pritied pathi b
expression>
1615 <group by clause>
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il
gLt
glaLict
Jlet@ 0 AL PostgreSQL DDL 2&0[0{ #2| Tho|matelo Fo|x| eaLiCt.

Jefmyt 2 AF|0f0|0 CREATE GRAPH 7} 1742 CHSLI|CE SQL CREATE
SCHEMA = QIX|2t OZio 2= TefmJt g|X| b&LCt,

DROP GRAPH QIL|C}.

SBLICH 201Z 0l EF0| GIALICH ZROR £2i3t 440t 1 H2le EfY2
HA
[=4=1]

LIC}. CREATE VLABEL S AI08HMAIR.

SELECT .. FROM MATCH (..) £ 72 2F¢lLICt. Cypher MER2|0f| CHst
SQL SELECT 7} &2 Y& LICE SQL2t CypherE &ISHA|2.

EE2 HE3H A= HIO[E{H| 0 A0 A HAHFELICH

SET graph_path = name L|C}.

ZZ ZC5( WALK - TRAIL - SIMPLE - ACYCLIC )&, ZZ &M M&( ALL -
ANY - ANY SHORTEST - ALL SHORTEST - SHORTEST k - SHORTEST k
GROUPS )&= ItAE|X| QF&LICH £|T Z2 B2 shortestpath() -
allshortestpaths() - dijkstra() 7t Z&LICE

-/ w /> ¥HE 7E 2FYLICH

HAIX GROUP BY = Cypher0flA 712 2
RETURN O|L} WITH Ol ZIAISHX| g2 st=0| 2E%
SQL GROUP BY £ & = l&LICH

YLICh IFsh= 2AIH0[H,
717+ &

|7t ElLICE SQLOM=
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M=

0% 4

17—
17.8

18.1-
1810

19.6

19.7

19.8

19.9

1910

1m

1912

19.13

20.4

20.5

20.10

2014

20.16

20.25

20.28

<schema reference> and
the other object references

<nested graph type speci
fication> and the other
type elements

<value type predicate>

<normalized predicate>

<directed predicate>

<labeled predicate>

<source/destination pred

icate>

<all_different predicate

>

<same predicate>

<property_exists predica
te>

<dynamic parameter speci

fication>

<let value expression>

<element_id function>

<path value constructor

>

<list value function>

<byte string function>

<duration value expressi

on>
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2= PostgreSQLS| A7|0} 3H& 0|EQZ JI2|ZIL|Ct. &l Cl2E{2| 22 /
dir/schema/graph = OFAIE|X] Qb&LICE

ASLICE
IS TYPED @ IS :: = 72 QRQILICE 3§ Heks H|WStHLE pg_typeof
E MU
&Lt
DE ZHMe wisto| UELICE

IS LABELED = T 70|11, EHA Q9| n:lLabel T JHELICH

1

label(n) = 'person' O[2t1 MAA|Q,

IS SOURCE OF 2} IS DESTINATION OF & T2 LRQILICE AlEXtE
H|WSHIAIQ. id(a) = id(startNode(r)) QLICH

id(a) = id(b) QLICt.

PROPERTY_EXISTS(n, key) £ 72 2FYLICL exists(n.key) 2t
MAA|R.

EC0[H 9] Oi7HH = X2 [EAIXL $1 O] O X}2|S CHARLICE

HHA QO] LET .. IN 2 7E QFEYULICE 14791 LET 22 X|AgL|CH

jig
tot
oF

element_id() = SI&LICE id() 7} AEXE graphid 2 gretgfL|Ch

r
iy
I

BE2E BEXt ot 2t THEAO A LEZ LT

trim(list, n) 2t elements() = UELICE head - last - tail -

size - cardinality &= QU&LICH

PostgreSQL2| bytea &+E SQLOIA £ =~ AUSLICEH

PostgreSQLS| interval EIRI0| 7|Z+S CHEX|2E SQLOIAZE EIL|C
INTERVAL '1 day' = CypherOM 22 2EQILICE
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o= (JJI= pE H|D
_{“’J = = Ly
<duration value function
20.29 No duration() 2 uM::L'll:f

>

4 <GQL terminal character N M= Cyphers I6l 2t PostgreSQLO| Zi0|H, EZE9| 24t Zet F&lg
. o
> THGHX] ?afﬁl—ll'—h

O] ZF¥S2 F=0| ofL|at E&E2| W7t HAIS FOlgfL|Th AgensGraphi=

22.1-
9220 Additional common rules No PostgreSQL2| ZaljL{et HE7 |2 F2|E YIIStEE Mol Jti= 786K
’ et&LCh
231 GQLSTATUS No = SQLSTATEE X|EHL|CtL @F ZEE SN2,
23.2 Diagnostic records No FIch HE = PostgreSQLE| @7 1 TE0f|A SLCt.
EES HoiM 2t

AgensGraph& ISO/IEC 390757t MO[8HX| gh= AL A2hs| HotSULICH 15 YR = 0| MS0| HA X AMH
openCypherlL|Ct. &= Y2 E= 07| A J2i 7} Postgre SQLOY| XMEE 1 ¥% =0 £0| 27| W20 L= HLICH

o A
Cypher AE32|0f izt SQL 2%, Cypher #2|= H|0|2 E3IA/0|11 2/|0|E2 EH|0|20|22, 2&F StLi7F JaiZet 2AIY H0[HE
12|11 20| H|o|E0| it Cypher OIS 4= UFLICE SQLE Cyphers £ ISHAIL.

LOAD FROM table AS r CREATE

) Q| H|0|SS et 2Hafojdef JollM O 245 BHELICE HOJH HME HUsHYAIR.

CREATE VLABEL child INHERITS (parent) 720|229 AZ2 TED, 20| chst LX[7t
20|12 &% KAl SHH| BE2tRIL|CE MATCH (n:parent ONLY) = ¥X|E 222 Kot I-IEt go|2 &4
F ‘o'l.AIAlsz
SET n += map L4 FHE HH = ChA M S40] Hatehu|ct
dijkstra() ,
shortestpath() , HEZ=o| 2 M MRS tfdlsts, 75 X7t /=8l 2T 22 BHMQIL|C
allshortestpaths()

ALTER VLABEL movie ADD COLUMN year int GENERATED 7} &A10f EFRIO] Qi1 QlelAlst 2

SHE &4
Ql= S =0, &4 7|7} 1702 S{AMEILICE. ALTER VLABEL 2 ETSHAAIL.
a4z DDL CREATE VLABEL - CREATE ELABEL - CREATE PROPERTY INDEX - CREATE CONSTRAINT -
- REINDEX VLABEL - ALTER VLABEL QILIC| H|O|E{ HO|E AUSIAAIL.
openCypher & UNWIND , ON CREATE - ON MATCH 7t 22 MERGE , J2|1 WITH LICt
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A

Jiok
24

g Cist

rir

HZOl| CHS YWElZt ele MER 2| gt EoIA HILICH 20.9= COUNT () - COUNT(expr) 2+ 2ol
COUNT { } , COLLECT { }, CHEE COLLECT_LIST ZA2FHQBL|CE COUNT { } 2k COLLECT { } = openCypher0iA],
ARRAY { }, x IN { } ARRAY { } = SQLS| ARRAY(subquery) O, x IN { } 2SQLSl IN (subquery) OllA
ELICE MER2| gt BHAS HTsHA2.

STARTS WITH - ENDS WITH - CONTAINS - =~ , 2|AE HIZEM all / any / none /

Cypher IAIXIQ} B4 single , keys - properties - id - label - labels - type - startNode - endNode -
open er gof =T
P P nodes - relationships - length - range - head - last - tail - toString -

toInteger - toFloat RL|CE.

PostgresQLe] BE 7t ZE SQL Bt -l A Al obg- A S T2 I 20N £ 4= ASH, HIE] ZMa HE Mo
- T SERLICH HE HMS FHSHIA L.

Gl

[

d|
ogt

=
=

r

Cypher, GQL, SQL — st 2% 2tol|Af A 21017} o'gH| St=2| =7t
Cypher =28 — AgensGraph?t Ct2 Cypher #9312t CHE X

7I19E — BES| M 2ES0| of| 2t £Hof

AgensGraph 2.18.6.1 22|A E — 0| 22|A7} {3t GQL 2%
Cypher &2

AgensGraph®| Cypher= CIE Foiit E23| Ho A tHREE2| H2(7F DX[X]| g8 Fo{FLth J{HME RS2 HIstALE
LA = CHE B2 UM 43 2HE tHELICL O] RE2 O K0|E, MH{7t L= QR S0iF= Z2afet eH LHEYLLE 54 2
27t Ol g5HA SEY W O YIS Lot 5= A st = ALICE

ZEOM= graph_path & moviekb Z = X Of|A| CO|E{AIS AlCH= AsHstL|Ct,

ofzfel iR E2 T&0f 2tet & Atz AHEL|CE HH2 2|0|22 F=td| it 7HELICt. 2|0 0] E[0]£0]|12 2 E|0] = StLtoi|

oL =

A7| E/LICE 32|30 Cypher #2|= PostgreSQL FHE|0|22, 2lA{e} Bt M|A|2t 2F FET} PostgreSQLS| A ILICE.
EMSIX| = A2

B THE Stitof] of2f b

A T2 Bt S TOLOF St S LC:

MATCH (p:person)-[r:acted_in|directed]—>(m:movie) RETURN count(r);

ERROR: multiple types for relationship not supported
7t ZO|( -[r:acted_in|directed*1..2]-> )OIME, shortestpath() QOIME ZH2 2F 7t SO0HSLICE.

[r:acted_in|:directed]—> H7|= ' 72 QFAULICL CHA 20|22 KIHSHK| b2 7HME LKXIAZI T 2lo|=2
HARBIAIAIS:
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MATCH (p:person)-[r]—>(m:movie)
WHERE label(r) IN ['acted_in', 'directed']
RETURN count(r);

HA gjjo|g MEiL ZF2 AlOZ MISHL|CL. MATCH (n:person|movie) = | OA 72 22F0|1, GQL EX0| Molst= CHE
0|8 EHA HAXL :person&movie - :!person - :% T OFXEZEX|QILICE

HHo| ol Wt

2l0|=2| Tgto|zh 0| gin, HEO| 7t 20| =2 HiE U SIELIC OfgiE 25 & B 220|M 71 LRYULICE

=

MATCH (n:person {name: 'Keanu Reeves'}) SET n:actor RETURN n;
MATCH (n:person {name:'Keanu Reeves'}) REMOVE n:actor RETURN n;
MATCH (n:person:movie) RETURN count(n);

CREATE (:aa:bb);

ERROR: syntax error at or near

1 Xt2|E 2f|0|= Ar0| CHAIBILICE. CREATE VLABEL actor INHERITS (person) = 29| 20|22 DtED, B2 20|21}
UX|A|Z7|H o] glo|g2| M &t tEHEIL|CE 28iA MATCH (n:person) 2 HHRE= %10 MATCH (n:person 0NLY) =18
LICH EA2 U RE SAE= 0| OfL|2 MSHE] HRE THSO{TLICE 2i|0| 2 M4 2 HIsHA.

FOREACH

FOREACH (x IN [1,2] | CREATE (:zz {v:x}));

ERROR: syntax error at or near "FOREACH"

UNWIND 2f GQLS| FOR =Z0| & Lt 2|AEE &3|3fL|Ct:

UNWIND [1,2] AS x RETURN x;

X
1
2
= 0= A S0 M7| B0l & £ Q202 UNWIND list AS x CREATE (..) 7I FOREACH =20| &= ZiS CiAlEL|C]

CREATE UNIQUE
MATCH (a:person {name:'Keanu Reeves'}), (b:movie {title:'Avatar'})

CREATE UNIQUE (a)-[:acted_inl->(b);

ERROR: syntax error at or near "UNIQUE"
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—=

2 LXAIZ|10 LK IS WD BFEE= MERGE E MMA|2. 07| M= 7H10| o|0] JAOBE2 MERGE 7t SHAE O BFEET
7.

MATCH (a:person {name:'Sam Worthington'}), (b:movie {title:'Avatar'})
MERGE (a)-[r:acted_in]->(b)
RETURN id(r);

LOAD CSV

LOAD CSV WITH HEADERS FROM 'file:///tmp/movies.csv' AS row RETURN row;

ERROR: syntax error at or near "CSV"

71427| ZZ2= H|0|E2 HEILICL. copy L} 2% E|0[£0] CSVE Z2f|o|Mof| @11, LOAD FROM O] 1 ¢S O @42
HHEL|CH

CREATE TABLE people_src (name text, age int);
INSERT INTO people_src VALUES ('Ann', 30), ('Bo', 41);

LOAD FROM people_src AS r CREATE (:person {name: r.name, age: r.agel});
UPDATE 2

DROP TABLE people_src;

QR H|0|Z M E oot T Xt HIO|E HMHE HUSHIAIL.

D
N SIME > 9 —-

-— = SQLOIMet OREIIR|Z TS AEBIER, oE ol H= E8E 280 ELH HELICH

1

MATCH (a:movie)——>(b) RETURN count(x);

ERROR: Cypher query must end with RETURN, FINISH or update clause
- = Ct2A| gL 40| AJZHE|7] Tol| < 7F HA AH|E7| fiEL(Ch

MATCH (a:movie)<——(b) RETURN count(x);

ERROR: syntax error at end of input

E=E 2 HElZ2 HoYMR., -[1-> - <-[]- - -[]- 7| 25 SEELLCE
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MATCH (a:movie)-[]->(b) RETURN count(x);

o Eci
HTo

MATCH (m:movie {title:'Avatar'}) RETURN m {.title, .year};

ERROR: syntax error at or near "{"

oH
=

a4

mjo

A BHEAAIL. B MR

MATCH (m:movie {title:'Avatar'}) RETURN {title: m.title, year: m.year};

?column?

rir

miot

BIAl

[

YLC:

{"year": 2009, "title": "Avatar"}

properties(m) O] ¥ MA|E

T Zmajsi

MATCH (m:movie {title:'Avatar'}) RETURN [(m)<-[:acted_in]-(p)

Hish

—

ERROR: syntax error at or near

S22 m {.x} S CHMELICE

MEE| EiA0] Z2 LS 5, 210{2] LHHX| 220t O IS eiglL|Ch:

MATCH (m:movie {title:'Avatar'})

RETURN COLLECT { MATCH (m)<-[:acted_in]-(p) RETURN p.name };

array

["Sam Worthington"]

reduce() - extract() - filter()

ATt GlELIC

RETURN reduce(acc = @, x IN [1,2,3]

ERROR: variable does not exist

AgensGraph 2.18 Documentation
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| acc + x);
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extract @ filter = O|0|CI2 | M0|1 JOEZ extract() & filter() = CHAI

2|AE HIEE[AMO| extract() 2 filter() S CHUSIH, Ml 7HX| 7|7t 25 SAfRLICH

odg

2 QFQILICt. extract =
SQLS| EXTRACT(field FROM source) 7}, filter = GQLSl FILTER =2Z0| K|St U&L|Ct.

RETURN [x IN [1,2,3] | x x 101, [x IN [1,2,3] WHERE x > 1], [x IN [1,2,3] WHERE x > 1 | x *

101;
?column? | ?column? | ?column?
[10, 20, 30] | [2, 3] | [20, 30]

H7|(fold)7t 2R3t Cypher 21t ?{0ilM SQLZ EASIALE, 3 FI[7F &0[2HH sum() S MHAL.

>
=

& XEHIE

THOE MY
IHEHE2 2| 40| ofL|CH

MATCH (m:movie) WHERE (m)<-[:acted_in]-() RETURN count(m);

ERROR: syntax error at or near ":"
exists() 2, FEGQLO EXISTS { } MEZZ| BHAIOR ZIUAA|IL:

[

MATCH (m:movie) WHERE exists((m)<-[:acted_in]l-()) RETURN count(m);

=
Jm
[o)

2 >m AExt

£

[=]
El2 ZHE X7} OFELICt:

MATCH (m: movie’) RETURN count(m);

ERROR: syntax error at or near "'"

duration() - distance() - haversin() 2 i&L|Ck

RETURN haversin(1.0);

ERROR: function haversin(numeric) does not exist

HINT: No function matches the given name and argument types. You might need to add explicit t
ype casts.
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point() 2t timestamp() = O allZ2|A| I EiL|Ct. 22} PostgreSQLL| O|§ 2t £55|7| thE LTt
point({x:1, y:2}) &= PostgreSQL2| 7|5} Et2! point £ A=0|, O QHEEE= M W1t CH2 7|3t EIQIE oD 2 S Z0|
2= Z40| ofL|2t B sEL|Ct:

RETURN point({x:1, y:2});

ERROR: function point(jsonb) is not unique
HINT: Could not choose a best candidate function. You might need to add explicit type casts.
timestamp() = 7& 2FRILICE. timestamp 7+ EtR) 0|S0|7| WELICE

S| ZAJsHOF B HLICE AlZHHLE L 7 @A0| B2S #1111S0-8601 2XES 2T
ITHE & LICh:

RETURN datetime('2020-01-01T00:00:00"');

ERROR: time zone "2020-01-01T00:00:00" not recognized

AlZtcH O|SO|Lt gt 714 /4 OFg JH= EH&LICH

RETURN datetime(2020, 1, 1, 0, 0, @, 0, @, 'UTC');

datetime

"'2020-01-01T00:00:00"

EXIZOf|M EIQJARMIE o™ o HolSHUAQR, '2020-01-01"'::date , '2020-01-01 00:00'::timestamptz RLICE
CURRENT_DATE 2} CURRENT_TIMESTAMP £ 7|{IERIOZ SXIBHLICE 7|ZH2 PostgreSQLS| intervalO|H

SQLOIA ::interval 2 YELICEH 3722 A2 PostgreSQL SHES HKA|H, #IE] ZMap Z-2 GEAO 2 T2l 2|0f| A

SELICH HIE HAMS TOSHIAR,

db.x LZA|X]

db HYAMWO|A= GlELICH

CALL db.labels();

ERROR: schema "db"

does not exist

22 S30l= 12207 gHeLICh ag_label O] J2{Zo| 2{|0|E& LiFeiL|Ct X FIE 205 16
PROFILE

PROFILE MATCH (m:movie) RETURN count(m);

ERROR: syntax error at or near "PROFILE"

EXPLAIN O| PostgreSQL2| =Mzt &4 SERILICE. EXPLAIN (ANALYZE, BUFFERS) MATCH .. RiL|C.
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74

SEo|CtE A

rin

RETURNO| LiE= 2E ZH2 jsonbC}

£4 27I= jsonb 0|1 FFS AME A2 LT T2HA 2XHE2 JSON HZH Lt ShH| HglL|Ch:

MATCH (m:movie {title:'Avatar'}) RETURN m.title, pg_typeof(m.title);

title | pg_typeof

"Avatar" | "jsonb"

| O

prtext = MZHE QONX| RELICH HZHE XSl jsonb 2fs 121 & B IL|CH WHot AUSE A
SQLOfIA ZHOHHMA|2:

2{H Cyphers Z

SELECT t #>> '{}' AS title
FROM (MATCH (m:movie) RETURN m.title AS t) q
ORDER BY title LIMIT 1;

Avatar

SQL2t CypherE &HI5HUAIR.

ORDER BY 2 = Ot MHsIX| k=Lt

2719 das £ 2 Mt OfL2t YLt RE AE 22 2 YEOH A7t a2 1, OFR A= Z1IdH FX|
Ea=l o

MATCH (m:movie) RETURN m.title AS t, m.year AS y ORDER BY 2 LIMIT 5;

t |y
"The Matrix Resurrections" | 2021
"Inception" | 2010
"Interstellar" | 2014
"Avatar" | 2009
"Blade Runner" | 1982

U
I8

I CH&AIR. ORDER BY y = 7|theh CHZ FESLICE Y YEll= SQLOIME SESHH, H7IM "= F2 7|= I X2(9

cC

EestL|ct, J2{2 2 CypherS SELECT .. ORDER BY 2 2 ZtMtT HMEEILICE

mo mjo

olg
2 2y

Mt

MATCH (m:movie) RETURN m.title AS t, m.year AS y ORDER BY y LIMIT 5;

t |y
"Blade Runner" | 1982
"The Terminator" | 1984
"Total Recall" | 1990
"Terminator 2: Judgment Day" | 1991
"Jurassic Park" | 1993
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n.id = AEX7LOfL|CE

id = el £4 O|FYLICE FAATL ZE M FX| UCHH YSLICH

- 1o

MATCH (m:movie {title:'Avatar'}) RETURN m.id, id(m);

id | id
____+ _____
| 3.7
id(m) Of AEX} & labid . locidZ M 3|= graphid £ BretgiL|Ct O & £20| RS HeXlE= Mo SOsHHAL.

-

g2 cALL { } 2CHE =30 gttt
=
=

HX| LT 1 0| 50| OF Mo gl= M H42 CHA| HIRIYE|E 2, 2E2 X|Z #O| OfL[2 JaiT

1

MATCH (d:person)-[:directed]->(m:movie)
CALL { MATCH (a:person)-[:acted_in]—>(m) RETURN count(a) AS cast_size }
RETURN m.title AS film, cast_size ORDER BY film LIMIT 3;

film | cast_size
"Avatar" | 25
"Blade Runner" | 25
"Blade Runner 2049" | 25

25= J2HZ0f| Q= acted_in 7RI TA|2| JHRILICE JHHE M SE2 HQH Z2 F2|7t SHIELIC:

[

MATCH (d:person)-[:directed]->(m:movie)
CALL (m) { MATCH (a:person)-[:acted_in]->(m) RETURN count(a) AS cast_size }
RETURN m.title AS film, cast_size ORDER BY film LIMIT 3;

film | cast_size
"Avatar" | 1
"Blade Runner" | 1
"Blade Runner 2049" | 2

=0
CALL MEZZ|o= AL 7IKS HE 2E2S =MAI2. CALL (v) { .. } - CALL (%) { .. } - CALL { WITH v .. } Al
Ct SHIED M2 LX[EL|CE O] Xt0|E E0|= HWE 7t2H LFE WX| 0 St ANE L= A2 O & "ef#elL|Ct

o

B

shortestpath 2| & 2H2 0|5 QU= H~0{0f StC}

S| HEIS X e A2 AHRELC

MATCH p = shortestpath((:movie {title:'The Matrix'})-[:related_tox..4]—>(:movie
{title: 'Inception'}))
RETURN length(p);
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ERROR: node must be a reference to a specific node

& 22 A HIIFBHYA2:

HJIO

MATCH (a:movie {title:'The Matrix'}), (b:movie {title:'Inception'})
MATCH p = shortestpath((a)-[:related_tox..4]->(b))
RETURN length(p);

Z2 [AXl0] allshortestpaths() @t dijkstra() O|= HEEL|CE
UZHE 9= 20|22 A E2XIZ HHCE

A= SQLO| thAEAL HEt RAIS 202 tHAFXE 40 2 20|22 2EXAZ HEL Tk

MATCH (m:Movie) RETURN count(m);

Movie - MOVIE - movie & Z2 2l|0|SQLICL [IZHEZE ZW CHAEX} =8 0|20 THE 20|22 £ wioiCt S EZ ZHMOF

MATCH (m:movie {year: 1999}) WHERE m.title RETURN count(m);

ERROR: cannot cast "The Matrix" (jsonb type string) to boolean

HAIXI= 27|17t M3 B2 S 7127|122, of2] ol Z2E ®ef 9= MATCH = 0Fd BX 42 2ts 28 JLIth

— 21T HA= =2
O| #%l2 WHERE - FILTER - AND - OR - NOT - XOR - CASE WHEN 2} dijkstra() 2 = QIXtof| Z& MEEIL|C}, SE8H=

AAE 2 MMA|Q. WHERE m.title IS NOT NULL O|L} WHERE m.count <> 0 A& ZILICt OFL|H ::boolean @
HAMOE HEISIMA|2.

= 20122 2K ofLCt

EXSHA| Gh= 20|22 71217 = HE 2 O At LX[OHX| g1

0%

402 wHskgLICk

MATCH (n:no_such_label) RETURN count(n);

J2iM 20|S OIF2| REL= Bl ZutME ELICE Z[CHet 20| St LIQX| ¢4QH  ag_label 2| 2|02

S— 1=

JHJ
i
Jor
o
=
=
fo
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size() 2} length() = Z2 &Lt

2z
size() = length() S| CHE H7|0|H, 0= 3 ME £2 29| 0|2 length LT

RETURN size([1,2,3]), size('abcd'), length(‘'abcd');

length length length

3 4

|
| 4

IHEAO]| CHBt size() = Y%l 2 MM, 2™ 0|2 count YLICH

MATCH (m:movie {title:'Avatar'}) RETURN size((m)<-[:acted_inl-());

count
1
labels() = XLt 20| = SIS HEetSiCt
labels() & A1 ZAEES gretsx|2, HHO| 2|0|SS StLt 7tX|22 O 2[AEQ| /A=

MATCH (n:person) RETURN labels(n) LIMIT 1;

["person"]

label(n) 2 3 5tLt2| 20|ES A= el 0|Z0| O L2 HEHYLICE. ZHH0ll= type(r) I label(r) O] 2%

SEYLICH

J2jz QA0 Ci$t collect() = WIO|E|E HHES TteksiCt

HEES ZOH AH2S| ZE0| OfL|2} vertex[] 7ILIREE E2 @4

i

MATCH (m:movie) RETURN pg_typeof(collect(m));

pg_typeof

"vertex[]"

MATCH (m:movie) WITH collect(m) AS ms RETURN ms[@].title;

title

"The Matrix Resurrections"

AgensGraph 2.18 Documentation
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ZHdo] g2l HEE XIYIX| ettt

MATCH (m:movie {title:'Avatar'}) DELETE m;

ERROR: Vertex with connected edges cannot be removed
HINT: Use DETACH DELETE or remove connected edges before deleting the vertex.

2|ofl= HoHE a2HZ=Tt Lofof Shot

712 Jeimet 240] giSLICh graph_path 7h 2= QX BOH 2= J2HT 2

RESET graph_path;
MATCH (m:movie) RETURN count(m);

ERROR: graph_path is NULL
HINT: Use SET graph_path

M0l 2F5EAHLE,  postgresql.conf Of = S0 BFEHSHYAIL, BH S FUSHYAIL:

SET graph_path = moviekb;

AgensGraph7}t {3t 2

O|H{E2 L2 Cypher 7310 CHS3t= 20| QICEE 0| M= F2|= HIOE A 7HX| ZeLICL

MATCH (n:label ONLY) = YX|E 2i[0|= StLIE H[ototH, OIS ALot= 2i[0|=2 LICE ONLY 7t §1e™ 22 2(|0| =0
3|

CHSE UX|7F RFAISE S| BhskshL|C,
|£ HHLE CHA S S Mof Hekefu|ch

—

SET n += map 2 &4 Mk

Ry

i

MATCH (n:person {name: 'Keanu Reeves'}) SET n += {city:'Seoul'} RETURN properties(n);

properties

{"born": 1964, "city": "Seoul", "name": "Keanu Reeves"}

2ef|o[do| Mol 22T R4 BHEH, THEF X7t O|ZAH| O|FO{ELICE

LOAD FROM table AS r CREATE (..) =

dijkstra((a)-[e:related_tol->(b), e.weight) = 7tEX|7t Y= X(Et ZE2E HELICEL 71BX(E MEEZ I W ZO| 5
2L 71E B2 2Y 2eE sL

MATCH (a:movie {title:'The Matrix'}), (b:movie {title:'Inception'})

MATCH p = dijkstra((a)-[e:related_to]l->(b), e.weight)

RETURN [x IN nodes(p) | x.titlel;

?column?
["The Matrix", "Total Recall"™, "Inception"]
Cypher #2|= H|0|2 E3A/0|11 2|0| =2 H|O|Z0|E2E, ot Z&0{Af SQLZ CypherE 41g = JUSLICE
443 [ 454
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SELECT q.title #>> '{}' AS film, r.score
FROM (MATCH (p:person)-[:directed]—>(m:movie)
WHERE p.name = 'Christopher Nolan'

RETURN m.title AS title) q
JOIN rating r ON r.title = q.title #>> '{}'
WHERE r.source = 'critics'
ORDER BY r.score DESC;

film | score
Inception | 8.8
Interstellar | 8.7
B =
GQL Mgt — ISO/IEC 390752 o= B2 X[sH=7}
7|19E — 2180| ofjefst Trofet O = QlsH iX|= A
SQLY Cypher — & A0{E HLIE= WH M2
Cypher, GQL, SQL — M| H0{7t O{EH| &=Z2[=7}
7IHE=
AgensGraph= PostgreSQLS| 7|91E S5 So{t AH7|of Xt7| JaiT 20| Hast tholE HELIch 7|/IEe "It O

CHO|E O3] 0|BCE & £ Y= K2 |% HELICE H|oj|efol= F312| 0|2 L & == USLICL oj2fo= I3 4 gl HXN
U EE ZEMof FL|C}

=2{8t2 SQL THo{et O #F= PostgreSQLS| Key Words ££0| LIZEL|Ct O] T|O|X|= AgensGraph7} Cistal HH= 24Tt
CHELICE PostgreSQLO| M= HZE F EFRY/Er4 0| S5t A 0|E £0ili= AgensGraph?| &=0| gi&LICE of2ie] 2E tof=
H|0f|2f0{O| AL} 2bE B of| 2Fo{ LT

AHI= SQL HAICHE 2 S EE ZPYLICH HEIR 1R Q0|22 “let’ 2 20| BV|Z SoHX| ¢&LICE "let" 022
MAIA|.

AgensGraph?| C{st= £Hof

Otz A=U| B0{= AgensGraph?| 7|91E S50f I1 PostgreSQL 182 S=0i|= gi&LICt H| = O THo{7t £35t HO|LL 2&2
Zt2|ZLC
chof HE HlT
allshortestpaths bloi|2f ZE g4 & Y Alo|e| 2E |t F=2LIC)
assert H|of| 2k CREATE CONSTRAINT .. ASSERT {IL|C}.
collect t|of| 2k COLLECT { } MEZ2| maiAlL|ct
contains tjoflek CONTAINS 2XtE ZZiQL|CH

AgensGraph 2.18 Documentation © 2026 SKAI Worldwide Co., Ltd. 444 | 454


https://www.postgresql.org/docs/18/sql-keywords-appendix.html

£hoj Hz H|

count H|oi|ef COUNT { } MEZZ| FHARILICE
current_graph of| 2k F|lEnto 2 M= xHod TafmlL|Ct.
current_property_graph oilef CURRENT_GRAPH 2| S9|0{Q]L|C}.
dijkstra Hjof|F A2 g 7HE K7 Qe AT 22 /LT
elabel H|oi|ef CREATE ELABEL - ALTER ELABEL - DROP ELABEL ILIC}.
ends Hlof| ek ENDS WITH SXtE Z=ALICL
finish oi|<f OIR AL EFSIX| ob= H2|E BUl= FINISH HLICh
graph Hlof| ek CREATE GRAPH - DROP GRAPH , 12|11 graph_path AFo| 2XEQILICt
let o<t LET HJL|Ch

optional H|of|of OPTIONAL MATCH @} OPTIONAL CALL IL|C}.
property H|oi|ef CREATE PROPERTY INDEX - CURRENT_PROPERTY_GRAPH 2lL|C}.
remove H|0j| 2k REMOVE ZEQIL|C}.

shortestpath Hjoj|2F ZE g, [T 22 SHLJLICE

single H|of| ek single() E[AE ZZQILICH

size Hjof|of size() g=QLICH

starts Hjofjt STARTS WITH 2XtE ZZLICE

unwind of|eF UNWIND EeL|Ct.

vlabel HjoflF CREATE VLABEL - ALTER VLABEL - DROP VLABEL lLIC|L.
xor oijef XOR =2 HAAXIIL|CE.

yield H]ol|eF CALL .. YIELD QIL|C}.

AgensGraph7Zt 2222 CHo{ L2 07| A 0| 2F0{0| 11 PostgreSQLM|A{= H|O[2FO{ RIL|C}. 2240 Cypher &S 0|Z7| W2 ILICE

insert - match - merge - return RL|C|.
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CALL 2 Y2 H[0HZE F
H7|= Hets| SQIL|CE M7t

EQAOoOZ call 2 6{H™s| ZH- 0|

=
CALL Foff ( Lt { 7 2w 23RS S LR | HE|ILICH

call(...) —O|SO0[ 22X OtHZ call ¢l &5 Qlot oM 2 Edt= AYULICE MEHEZ ZMHARL. "call"(
iLict

(call { ... }) —H==0|E0| call 0|11 2{|0|= gl0] £4 US X! YH HEHYLICE TSHEZ ZMHAL.
("call” { ... }) &LICL

2.1801|M of|efo{7} El hod

2.180f|A] of|2f0{0|11 21704 A= OtL| A THo{7F I AIRILICE insert - finish - let - xor -

current_graph - current_property_graph 2L|Ct THO{E 0f|2FstH 272 0|EC =2 MH O E2|AH|0|M0| WIHE £ o
22t 20| 5{2f6t= P2 A MHE/JSLICH JefA Zoprt SHEZX| AELICH S| E6t= K27t UM, of2 H= it

— O -g

—

T2[0] ofL|2t K= Hof 2 BRtL(Ch

2t ZH2 T XH2|E 218 MEoi|AM &%= Adsh 2 Z20tiL|Ct Elfh= T2 HE gl= Hof7t oS ERILICE

insert

finish

let

xor

current_graph

current_property_gra
ph

— A Hd

OHE oto CREATE VLABE RETURN .. AS

220|254 7|-t42] 0| 50| ELTt. 50| HEtX|=
E

—

1)

%[ODE

1

" CERIERS &4

Blo|g L - ) gy 7|

£ict ot gict £ict £c} £lr} £lr}
ot

£ic} ot gict e £lc} o £c} £lc}
ot

o it o gict oy Ec} o it £ct
=IC
ot

oF it of gict e £c} oF it £c}
=IC|
of

o £ic} ot it it £lc} £lct £lct
=IC
ot

of it ot gict e Elc} £ic} £c}
=IC

O HO|M & EO| O|5HA ¢i5|122, = L 22 X0 FLL.

insert 2t finish & 20|=& & 0l &0 = =|1 2/|0|= DDLO|AM = @t ElLIC}. CREATE (:insert) 2t MATCH
(n:insert) = 2FOFSOG{EILIC}. CREATE VLABEL insert = J=X| Q&L|CH

CREATE VLABEL insert;

ERROR: syntax error at or near "insert"

go|E2 IZHZ YU 0|ER
HELICHL TEHE gl= A

AgensGraph 2.18 Documentation

CMAI2. CREATE VLABEL "insert" QL|C I FO|T EHE ¢l= IHE BI|7F OAS
—E t2 HH 7| 2 QLT

X002 HHSt= AL = E|K|= USL|CE RETURN n.k AS let 2 2HOFE0{X|11 1 |9 ORDER

© 2026 SKAI Worldwide Co., Ltd.

BY

446 | 454



MATCH (n:t) RETURN n.k AS let ORDER BY let;

ERROR: syntax error at or near "let"

rlo
ozt
Hu
M

current_graph @} current_property_graph 7+ 0i[2|QL|C}. O] = 0O|S HE 7= M= gL|Ch

0|52 2UZEZ AMH Hilish= 70| 2T SHZE LT Yolg et 2w 25 ZMof gLch:
MATCH (n:t) RETURN n.k AS "let" ORDER BY "let";

&4 7|0l= SEI 23 QK| %%LIEHI AIEXITLOILI2E jsonb 2A oto] EXIEO|2E, CREATE (:t {let: 1}) I}
RETURN n.let 20| BE 20| Feks
SQL ZOoM = 22 of Al EHoj= 2

0
CREATE TABLE t ("xor" int) &

offofo] Fgre JZHI Erojiict Kk

TP HS 9leH £HOIS olksts 22 HH o] Y

Cypher®| 2l|[0|Z0|L} M4 2
OFR AF#0| @l= PostgreSQL 0| 2F0{lL|Ct:

QU woll [Tt AgensGraphs= PostgreSQL2| of|2F0] = Sa{gt&L|Ct
1% 290|E B HE 0l= ARELICEL both 7+ £ LT} J2iZet

HO

CREATE VLABEL both;

ERROR: syntax error at or near '"both"

all - and - any - array - as - case - cast - end - from - in - not - null - or - select -

table - to - union - when - where 2 PostgreSQL 0{|2f0 S E9| LIHX|Z OREZEX|JLICE 2|05 Hax-&4 QlEllAQ
0|82 4_E7| 0l PostgreSQL2| Key Words ££0i| H| 3201 2tQI5HYA|2. AgensGraphZt K|l 2& SQL £Ho{2] -7t 747|of|
o|¢|_||:|.

MH .

#a

7191 S22 AgensGraph 22| Tk SL{o|o, EOIDIC} 2i3Ret il ot Z4 Es] QlLICE of 0]S0| HREl=6 of
HO|X|7} 1 ISt e x| OB IS BAUAIR.

HER
T2 — AU} HASK HES E3HS 013 74
Cypher 324 — 87 2 H2|7t R5Isl= 1 4ol 10|

2182 YI|0|=3817| — Ha0|= H HH =5 TR

AgensGraph 2.18.6.1 22|A E —0

m
k)
T
fe)
Iz
S
rir
]

LFIL

AgensGraph M7t L= 2E HA|X|= PostgreSQLIF 20| CHA 2Xt2| SQLSTATE Z=E X[HLICE of & 22X F9 2]
E, 5l Ml 22Xt 1 oto] pAIHQI Mghg Zt2|ZLICE J2iM ZEE 22 OfE2AH0|ME O 2R E EN hSE  JELICH
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AgensGraph& XM 27 ZEE ™OIsHX| gh&LICL 2F I = =50| PostgreSQL 182| Zi=t
E2%2 PostgreSQLO|| 0|0 Y= TE & SHLIE HLICH PL/pgSQLO| Zf2{o| M= A% 0|5
PostgreSQL2| Error Codes £E0f YELICL 7| M= &H M| ob&LCH

=]

HJIO
m o

S2H0|AEO0]|A| 0]210] SE5h= Hh=, J2HZ0f|2H s Sth= AIHE ZEZ LOHE = §iCh= AYLICE multiple types for
relationship not supported @ Cypher query must end with RETURN, FINISH or update clause = 0A000 It

42601 = FL|Ct X[HSHX| §h= SQL 7|52 SQL &2 F 7t A= Aat 22 IEYLILE O S5 Z2f0F oIt HAX| HIAER

Chz=sta, e A2 RRetn 67| HA2.

=
psql O] \set VERBOSITY verbose £ AlgistH 1 5o RE @27} X}7| SQLSTATER} IZIS2 H AA X2 &H 2o

&Lk

\set VERBOSITY verbose

MATCH (m:movie {year: 1999}) WHERE m.title RETURN count(m);

ERROR: 42846: cannot cast "The Matrix" (jsonb type string) to boolean

LOCATION: ExecEvalCypherTypeCast, execExprInterp.c:5900

VERBOSITY £ sqlstate 2 FH T EHEL|CL E20|HUM = O ZETL @F 2HA|Q] HE0|H, CHEE2| PostgreSQL
Z2t0|HENIM sqlstate RLICE

- Oo

T2HI 20| M 2HPA| 2 FES0|H, 2Z0f X HAX|SE ZSRAELIC &2 0|§2 PL/pgSQLE CHEE2| =2t0|H7F M=

Ic 2 olg O£ £0f 0| Zi0| ‘HL|Ct

multiple types for relationship not supported — E}RIS & 0|4 X2

0A000 feature_not_supported

A T L CH
22023 invalid_parameter_value labid out of range: 65536 — Mot HQE HO{t graphid RILICH

) ) graph_path is NULL — Eig Jemot MMe QIX| f&L|C Jei=ot

3F000 invalid_schema_name

A7|0f0|2 2 B3It O] HYL|C.

Cypher query must end with RETURN, FINISH or update clause , J2|1
42601 syntax_error

SE ohA AL
42703 undefined_column variable does not exist — H2| Qtof| = O|EQILICE
42712 duplicate_alias WITH passes on "t" more than once , J2|T 1 89| 0|2 & HEQIL|C}

cannot cast "." (jsonb type string) to boolean — ZZ10f £2|%10|
42846 cannot_coerce

Ofl WS & Z2LICh
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1= Agolg O =01 ol Zio] HL|Ct
) label "movie" already exists — 2{|0|20| H|O|E0|EE 0|2 T52
42PQ7 duplicate_table o
H|O|E Z5LICH
54000 program_limit_exceeded no more new labels are available — J2{Zo| 2{|0|S idE C} W&LICEH
55000 object_not_in_prerequisite_s Vertex with connected edges cannot be removed — ZXO0|gl=ZtME
tate =7\ 2 DELETE QLICH

OF M ol of afstjof & HHAlS Hof EL|CE J2i T AF|0F0| 10, 20|52 H|0|S0|H, $42 jsonb zfRILICE J2fA J2Ho|
QFE= 1710| AN 2 2HA|El PostgreSQL ZH|o] ERZ EEIL|CE

Cypher @&t — C}E CypherOlM A 2 2|7t BHS|= @Fet I 27
Het— 22023 It 54000 2 U= F AHS

80{E — O HIAIX|S0| 2= 80

Mt

AgensGraph?| ot & 22 ZE ERu 20| F= AEXIO|A LEZLICH LIHX| = PostgreSQLL| AQJLICE, O2iX= AF|Ot0| 1T
20|22 H|0|£0|7| T2YLICE.

DENEN ZMI2 graphid EFQ MEXIE XL, 3 HiX|7t DI &E £ Y= F HeHE @E“—Ilif. graphid = &2 Lt=
64H|E §% gle= M4LICh 49| 16H|E7t 30|12 id0| 11, 5+2| 48H|EZt 1 2{|0|& 2toi|A] 2o AHHS Ol 2H id LI J2iA
2ILICt movie[3.7] 2 2{0|2 39| 7H &MUL|CL

ils
nE
b
rr
A
]
4n
=
tu
i

Hst o f2
Jejzgk ol . 16H|E 2{|0]= idLICE 02 2= 0|2 id2 of2= I & 5= = Hel= 158H
2 ' 65,5357HX|JL|Ct.
2lolegt 8 & 281,474,976,710,655 48H|E 22 id, & 248 - 1Lk
g[0|Z o|§ ZO| 63H}I0|E PostgreSQLS| Al'HX} ZI0|]L|C}.

JE{Z Xpx|ofl= 2 H[$Ho| ei&LIC JEi X AF|0t0] 1 PostgreSQLE H|O|E{H|O| AR AF|Ot 0| H|$tS FX| Qb&LICH CHet
JHm7F O™ 20| HE A2 HL|CH T ZOCE X7 | AI#A SHLteL RE 2|0|2 22 US| HE LI
graphid o| & 2E2 2% He| HAE ZELILE 0= Z0|E H2ISE HOo{LIH YRt AR L,

SELECT graphid(65536, 1);
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ERROR: labid out of range: 65536

SELECT graphid(1, 281474976710656) ;

ERROR: locid out of range: 281474976710656

graphid EZ[HES DA M= ZH|7F E ZE0H Rl 242 HIA|X] £0| SOHZLICE. SELECT '65536.1'::graphid & labid
out of range £ ®iL|C}.

O| HSE LIF F= A7 |= ot A|IZFAO0|EE SOCHE 4 JSLICEH T2 0T 20|18 idE 2t ag_label_seq 7t SHLHY,
glo|E0iCt 2 idE 28t <label>_id_seq 7f SH-M Q&LICE

SELECT sequencename, max_value FROM pg_sequences

WHERE schemaname = 'moviekb' AND sequencename IN ('ag_label_seq', 'movie_id_seq');
sequencename | max_value
ag_label_seq | 65535

movie_id_seq | 281474976710655

ag_label_seq = =25t 2|0|2 MM 2 0|0| M0|= HSE ZLFEZ, 20|22 XM 1 id7} CiA| £ 4= QA E&ILICH
id7} e1e™ 0|2 M4o| AmgiL|Ch:

ot
ro

ERROR: no more new labels are available

M Zefzatct 2o S0 e AMZLICE 202 id 12! ag_vertex 2tid 22! ag_edge RILICH 2E FME.ZHM 3|0|20] A& dH=
& BRI QILICE O2iA 2N PE = 20| 20= 65,533719] idE £ 4 UELIC

63HI0|ES Hi= 2I0|E 0|§2 EEICt

AlHXH= 63HI0|EQLICE JELCE 71 2]|0]& 0|E2 notice?t &7H 63HI0|EZ EZIL|CL J2{22 9F 63HIO|EJL 22 2[0| 2 0|2
E2 st ylo|EQLICt & MU CREATE VLABEL 2 A = 2i|0|E1} 0|20| AKX AlmfjstL|ct:

CREATE VLABEL a_label_name_that_is_deliberately_longer_than_sixty_three_bytes_aaa;
CREATE VLABEL a_label_name_that_is_deliberately_longer_than_sixty_three_bytes_bbb;

NOTICE: identifier "a_label_name_that_is_deliberately_longer_than_sixty_three_bytes_aaa" will
be truncated to "a_label_name_that_is_deliberately_longer_than_sixty_three_bytes"
CREATE VLABEL

NOTICE: identifier "a_label_name_that_is_deliberately_longer_than_sixty_three_bytes_bbb" will
be truncated to "a_label_name_that_is_deliberately_longer_than_sixty_three_bytes"
ERROR: label "a_label_name_that_is_deliberately_longer_than_sixty_three_bytes" already exists

IHEI0| A OfZd0| &F S HELICH IHEH2 &X| ot 20|22 US1 OFF AL HISHX| 87| hZ LT 22| = 0| S0l 4H F AO|
#2 glo|20l| SoZLICE

CREATE (:a_label_name_that_is_deliberately_longer_than_sixty_three_bytes_aaa {via:'aaa'});
CREATE (:a_label_name_that_is_deliberately_longer_than_sixty_three_bytes_bbb {via:'bbb'});
MATCH (n) RETURN label(n) AS 1lab, n.via ORDER BY n.via;
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lab | via
"a_label_name_that_is_deliberately_longer_than_sixty_three_bytes" | "aaa"
"a_label_name_that_is_deliberately_longer_than_sixty_three_bytes" | "bbb"
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