FEC|E: 22 2Ho|A 2[0| 2 &7| — LEof #|2] ME]|-o}
o|Hg|= Z4M

O] 2M7t Eot=s EE

o UHYS =¥ OfLIEL BHAIO = 20|2{H RS Mdsta, 2A|2| "0|]"E O EH HAEH=71?

o FAE ZAMu} JaiT IiE.T2ME| 215 o |0 MH Z2 top-kE AH27| Hof| HEE|=71?

o HIE Q2 2T ZHEE B SHO[EE|E &= O A2 AbE|D, 2 HE M2 = 5= A=
o HFO| HHE M2 O{EH| HOHHD, O] 7|50] OHE! BHX| §hi= A2 FARITt?

XZO0[2HH Hl2 SHFE 2MQ. Studiod|M ZA ZHMO[ 5Tl BE 2| ZMo] = YE M= Ade stHo|n
2 XU R 50 UYSLICE 0| EA= PDF 2 Word M 2 Bhg 2= IELICE

2T = TAHX|EO| XA HIO|AQJLICH =8 EM( Article )= Al ( Product )oll &3t11, M2|E 29|
( Ticket )= ARAZ si{Z%t EME RESOLVED_BY #AIZ Z2|ZILICH MRS O A0 elf o] 2AME sHARM=XIE

HH
0z 08

Ticket RESOLVED_BY Article Product
— — . ——ABOUT—»
=9 note - note_emb title - status - emb HE 3y

LICE 2X2| emb = 2M7L 20| 2tst AUX|, A2 note_emb = 3 227t ll O MR &

= ot Al
.22 UE ZEYLICL 0] REZ|ZQ By Atdlls T3 e ALt

"EHZL AL AR (T2)2hs E2l= HIEHS XEE 2 (A1) 2 SHZERSLICH MM 2tzel Zx| @150] 2
= AYLICE 2M A10l|l= ZH2ts 20| SISLICH O] AMA2 2HA|9 M=o ASLICE

=

0| 2AMe| WiE{= £ = OHE 3XFAYULICE 0] 2tF0f= YUY ZHO| ELICH == it = JUTF M =0f| L2 HH
C H u] EEF

SLCH ARZ2E YUY 20| 282 UM~ K29l HE = HHY =, MA0M K 2t

= £ of

1 AH.2a0l [1,0,0] ="23I9l0| o EL|Ct"
2 ZH| [0,1,0] ="Z7} et ELICH"
3 CIES [0,0,1] ="Hi&o| ot FLICH"

Ontological DB — “Lef| X QFel A] o] m| & 2b7] — == o} 37 o] wlE]-gfo] He] = 7] A) 1/13


file:///Users/uengine/ontological-fabric/web/docs/tutorials/vector-search-tutorial.pdf
file:///Users/uengine/ontological-fabric/web/docs/tutorials/vector-search-tutorial.docx

QAHE LS TARRIQILICE wrsto| ZHOB 1
Lict,

ZZfo|H OYLIct. [0.6,0.8,0] =2 "ZX EXH AYT: Ao ACt'= ST

!

O] Mol &3 202 M2 70| OFELICt. python3 examples/tutorials/build_tutorial.py vector—
search 7t Y& o 252 Ul H|O|E{H[O[A0|M X[ = sl 7|9 D&LICt.

SQL
SELECT og_create_graph('support');

154, HIE S Mgt — =0 &, 20l

= X&tA7)ofL|2t H|O|E] EFRI0| vector(N) Q1 E2NE|QIL|C MHsH= 22 EQIL|CH 2A{Q] AUHEe
MOIIHE MOISHLICEH Neo4jot 22 2Lt

CYPHER
CREATE VECTOR INDEX article_emb FOR (a:Article) ON (a.emb)

OPTIONS {indexConfig: { vector.dimensions': 3, ‘vector.similarity_function': 'cosine'}}

ot

fL|Ct. OFX

|2f 21X} 'note' = O] YH|YO] O ZEHE|0M SOFE=X] O, 7¢
AoM 2 UHES i o ALICE AtO|m

al
== 0| IXE & A7t GlELICt.

SQL
SELECT og_create_type('support', 'RESOLVED_BY', 'relation');

SELECT og_add_property('support', 'RESOLVED_BY', 'note', 'string');
SELECT og_add_embedding('support', 'RESOLVED_BY', 'note_emb', 3, 'cosine', 'note');

Mol Zte FIEFZ2( og_catalog.embedding )0 £0{7t11
7bdZLct n_ 2 EH0|E, e_ = 27 HO|SRILICL

2+ EfRlo| E|0|E0]| vector(3) ZZnp HNSW QI

I

[> -n

SELECT t.name AS type, CASE t.kind WHEN 'e' THEN 'node' ELSE 'relationship' END AS kind, Sat
e.prop, e.dims, e.metric, e.source_prop, i.tablename, i.indexname
FROM og_catalog.embedding e
JOIN og_catalog.type t USING (type_id)
JOIN pg_indexes i ON i.indexname = ‘hnsw_' || e.type_id || '_p_"' || e.prop
ORDER BY 1;
2t
type kind | prop | dims | metric | source_prop | tablename indexname
Article | node | emb | 3 | cosine | | n_1 | hnsw_1_p_emb
RESOLVED_BY | relationship | note_emb | 3 | cosine | note | e_2 | hnsw_2_p_note_emb
(2 rows)
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https://github.com/uengine-oss/ontological-db/blob/main/examples/tutorials/vector-search/tutorial.src.md

A= FOR ()-[r:RESOLVED_BY]-() ON (r.note_emb) ®EH2| CREATE VECTOR INDEX E & == JU&LICH
Cigkojof MAEl T=THE|0]| CHE 2 BHH S CIA| AMSHH duplicate key 2F7FLIEE, ot T2IHE|Of|= of BHHTE &
L|C}.
2tHA|. Hio|E{ & Y=Lt
HE = ' [1,0,0]' HEHS| EXIEZ HZLICH EAM 67, 22| 6Lt
CYPHER
CREATE (acct:Product {name: 'H&E'}), (pay:Product {name: 'Z=H'}), (ship:Product {name: 'Hiz&'})
CREATE (al:Article {code: 'Al', title: 'H|YHS TYMY "' 6 status: 'published', emb: '[1,0,0]'})-
[:ABOUT]->(acct)
CREATE (a2:Article {code: 'A2', title: '2¢t/ o5 &', status: 'draft', emb: '[0.9,0.1,0]'})-
[:ABOUT]—>(acct)
CREATE (a3:Article {code: 'A3', title: 'JtE ZH 27 &{&', status: 'published', emb: '[0.1,0.9,0]1'})-
[:ABOUT]->(pay)
CREATE (a4:Article {code: 'A4', title: '&& ZHx} ehl', status: 'published', emb: '[0,0.9,0.3]'})-
[:ABOUT]->(pay)
CREATE (a5:Article {code: 'A5', title: 'biZ =3 9i', status: 'published', emb: '[0,0,1]1'})-[:ABOUT]-
>(ship)
CREATE (a6:Article {code: 'A6', title: 'sliel H{E M| Qh{', status: 'published', emb: '[0,0.4,0.9]'})-
[:ABOUT]—>(ship)
CREATE (:Ticket {code: 'T1', title: '231¢l0|] ¢t =@'})-[:RESOLVED_BY {note: 'H[ZHs 2H. MHEFS= &',
note_emb: '[1,0,0]'}]->(al)
CREATE (:Ticket {code: 'T2', title: 'ZH7} A& Aufsi'})-[:RESOLVED_BY {note: 'MM TtEE ZX QIZ0| &,
HIZHE A $ AN M2', note_emb: '[0.6,0.8,0]'}1->(al)
CREATE (:Ticket {code: 'T3', title: 'JI= &¢l0| HH=HQ"'})-[:RESOLVED_BY {note: 'Jt= St ==ut, CHE ==
ZH|', note_emb: '[0,1,0]'}]1->(a3)
CREATE (:Ticket {code: 'T4', title: '&=0| ¢t S0{2t2'})-[:RESOLVED_BY {note: 'BE2 JYUY 30| ZIICtu ¢t
W', note_emb: '[0,0.9,0.2]'}]1->(a4)
CREATE (:Ticket {code: 'T5', title: 'Eiuf7t o ot2'})-[:RESOLVED_BY {note: '&% =32 HiE X[ &',
note_emb: '[0,0,1]'}]1->(a5)
CREATE (:Ticket {code: 'T6', title: 'sfel F=20| F7t 220| 2%0{2'})-[:RESOLVED_BY {note: '#AMls ™ mf
M=z ZAgcta ehl', note_emb: '[0,0.5,0.8]'}]1->(ab)
CYPHER

MATCH (a:Article)-[:ABOUT]->(p:Product)
RETURN a.code AS code, a.title AS title, p.name AS product, a.status AS status, a.emb AS emb ORDER BY
code

EZ il
code | title | product | status | emb =
Al | HIZHS May 2 | A | published | [1,0,0]

A2 | 284 25 4F | AE | draft | [0.9,0.1,0]

A3 | 7t ZH @F siZ | ZH | published | [0.1,0.9,0]

A4 | et5 Fxb o | ZH| | published | [0,0.9,0.3]

A5 | HiE =3 Y | Hi& | published | [0,0,1]

A6 | ofiel vi& Ml QK | HiS | published | [0,0.4,0.9]

(6 rows)
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CYPHER
MATCH (t:Ticket)-[r:RESOLVED_BY]l->(a:Article)

RETURN t.code AS ticket, t.title AS title, a.code AS article, r.note AS note, r.note_emb AS note_emb
ORDER BY ticket

A3t
ticket | title | article | note
| note_emb
T1 | 232l0| o =He | A1 | HIZHS 2Al xjMyoz siZ
| [1,0,0]
T2 | ZH7t AL Aufsie | A1 | MM StE= Zd oIE0| 9El, H|YHs MM™ & ZA 43
[0.6,0.8,0]
T3 | 7t= &¢lo] AHE=e | A3 | 7tE $t= =3t CIE 7IE2 ZH|
| [0,1,0]
T4 | &=0| ¢ Soite | A4 | 22 IAY 30| ZAZICtn oy
| [0,0.9,0.2]
T5 | EHHRZE OF o2 | A5 | 8% =32 HiE XAH =l
| [0,0,1]
T6 | el =20 =7t 230| U0 | A6 | 2Mle =3E of Wz ZXSHCHD oy
[0,0.5,0.8]
(6 rows)

T29| M= A1 [1,0,0] 2O HZ2| HIE{= [0.6,0.8,0] YULICH EAIQE8HE O[R7F CHE Yeks FL|CH MAdsh X}

217} CH2 HIE|{= HEEL|C}
| T e

CYPHER
CREATE (:Article {code: 'A9', title: 'XI¥oO| Ct2 EM', emb: '[1,0]1'})
Zat
ERROR: expected 3 dimensions, not 2
= —
3¢l L EE o|0| 2 =L}
"23210| ot ELICH [1,0,0] 1t 7I7t2 2A Mg FELICH Aol YE= ni2ti|e $q = FZL|Ch
CYPHER
CALL db.index.vector.queryNodes('article_emb', 3, $q) YIELD node, score
RETURN node.code AS code, node.title AS title, round(toFloat(score) * 1000) / 1000 AS score
74:|_|.
code | title | score
Al | HZHS THEH 2 | 1.0
A2 | 2eHA QB MF | 0.994
A3 | 7l= Zd 2@F siZ | 0.11
(3 rows)

Ar A2 [0.9,0.1,0] 2 ARIZ 0.9 + ,/(0.81+0.01) = 0.994, A3 [0.1,0.9,0] £ 0.1+ ,/0.82=0.110 YL|
Ct. ( YIELD 222 score O HIZ A&=2 51H 2F 7 LEM toFloat 2 AMSLICEL)
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queryNodes 7t ZHE ==0|A J2HZ THES HIZ 0|0 Z 4 JUSLICH HEZ S07F A2 Li2E HO[YLICt. 71
k2 2M stuet, O 2M 2 siZE 228 o JHSLICH

CYPHER
CALL db.index.vector.queryNodes('article_emb', 1, $q) YIELD node, score
MATCH (t:Ticket)-[r:RESOLVED_BY]->(node)
RETURN node.code AS article, t.code AS ticket, t.title AS title, r.note AS note ORDER BY ticket
At
article | ticket | title | note
Al | T1 | 23¢l0] ¢t =He | HZHS 24, HHFo=R siF
Al | T2 | ZH7L AL Amisie | MM ZERE AR eIF0| 2El. d|Hs EFE & 2 83
(2 rows)

E2 AM3 et 2 5 HBLICE vector.similarity(a, b) &= pgvector® 1 - (a <=> b) E ZOIUEL|CE
vector.distance = ZARR! 7HZ|(1 - KAL), vector.12 = Q2= H2|QLICt.

CYPHER
MATCH (a:Article)

RETURN a.code AS code, round(vector.similarity(a.emb, $q) * 1000) / 1000 AS similarity,
round(vector.distance(a.emb, $q) * 1000) / 1000 AS distance, round(vector.l12(a.emb, $q) *

1000) / 1000 AS 12

ORDER BY similarity DESC LIMIT 3

code | similarity | distance | 12

4 4 4+
t 1 t

Al | 1.0 | 0.0 | 0.0
A2 | 0.994 | 0.006 | 0.141
A3 | 0.11 | 0.89 | 1.273
(3 rows)

o &==0 ol HIE|E £ wi= mj2to|EfLt ' [1,0,0]"' =XES HLCH 2|AE 2BH™ [1, o, 0] S =¥ MH
|.( = =]

cannot cast type jsonb to vector 2F7}HLIC

4TH|. EAIE 20| 2 R=Ct

M E2IYLTt. "ZH7t et El=0 AE Z EX 2ote" — WHZ2E [0.6,0.8,0] RILICH HA 2M0M HSLIC
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CYPHER
MATCH (a:Article)

RETURN a.code AS code, a.title AS title, round(vector.similarity(a.emb, $q) * 1000) / 1000 AS score
ORDER BY score DESC LIMIT 3

A3t
code | title | score
A3 | 7t= ZH 2F siZ | 0.861
A4 | &= Hxb oy | 0.759
A2 | 2EA 21E HF | 0.685
(3 rows)

2R M S 28 21T EAM7HLIR1, X|Z 0| 2|2 SHEME A1(FALE 0.6)2 Al 2tof| BISLICH OHoll= 22
HIE 2 2AIS AHELICH AHPo| 2HA|o] Z2ME|0|2 2 IHE] oto| r off OCHZ &L|Ct.

CYPHER
MATCH (t:Ticket)-[r:RESOLVED_BY]—>(a:Article)

RETURN t.title AS ticket, a.title AS article, r.note AS why, round(vector.similarity(r.note_emb, $q)
* 1000) / 1000 AS score
ORDER BY score DESC LIMIT 3

Z :I_I.

ticket | article | why

| score
______ +_______

AN AL Adoijsie | HEHs HEFE 2 | MM otE2 ZE B0l wE. H|THS MY F M M3 | 1.0

7tE &0 AHEEL | = ZH 2F SiZE | JIE = xat. OE JEE ZX| | 0.8

EHE0| oF Soiete | &= HXb QH | BE2 IY¥Y 30| ZICkn oty | 0.781

(3 rows)

Hoilar 4

N E0| ZA ARQULICH "ZH| ATirt HEHS MHHEFHOE ERICH = AFE2 EM0E 290t it =2 Q= 2t
O, O ZA|IE 9|0|2 #USLICE HL T3 [0,1,01 20.8+1=0.8T1 [1,0,0] 2 0.6 2= HIWL|C

SQLOIM= =0t Z2 o0l 24| Bt} OIS FLICH 22| entity O ¥ &E =E9lid( _src, _dst )7t =01 %
gL

SQL
SELECT round(score::numeric, 3) AS score, entity->>'note' AS note,
og_node_json((entity—>>'_src')::bigint)->>"'code' AS ticket, og_node_json((entity-
>>'_dst')::bigint)—>>'code' AS article
FROM og_vector_search('support', 'RESOLVED_BY', 'note_emb', '[0.6,0.8,0]1', 2);
7:1:|_|.
score | note | ticket | article
1.000 | MM ZHREE ZAA| B0 aEl. H|ZHs HEFE = ZAH g5 | T2 | A1
0.800 | Fl= B= Xt CH2 Jt=2 ZH| | T3 | A3
(2 rows)

"O| & Al2|2t H[xet CHE AF"E og_similar RILICE 7|E BAIS[idE FH AF7| A4St Z1k7t ZLICE
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SQL
SELECT round(s.score::numeric, 3) AS score, s.entity->>'note' AS note

FROM og_similar('support',
(SELECT (r->>'id')::bigint FROM og_cypher('support’,
$$MATCH (:Ticket {code: 'T2'})-I[r:RESOLVED_BY]->() RETURN id(r) AS id$$) r),
'note_emb', 3) s;

score | note

4
t

0.800 | 7tE $t= =3, CIE FIEZ AN
0.781 | 22 @Y 30| HaCkm ohj
0.600 | HZUHs 2A, HMYoz sz

(3 rows)

Neo4j2| ZtAE TZA|X db.index.vector.queryRelationships = SE= K| &0t procedure .. is not
available 2277} HLI|CE 2HA ZHAM2 @[] THE! 2HAIO|LE og_vector_search £ &LICH

S5THA|. FAE- 2 IiE . T2 HE| S of Ro|=2

A RALE, & 2 HE, =20 TRME| =S oA SLICH "AI™ IH2| 2MZ A E Al 7t2 2X (o, 1, 0]
o 7tk A"

CYPHER
MATCH (t:Ticket)-[r:RESOLVED_BY]->(a:Article)-[:ABOUT]—>(p:Product {name: '#E'})

RETURN t.code AS ticket, a.code AS article, r.note AS why, round(vector.similarity(r.note_emb, $q) *
1000) / 1000 AS score
ORDER BY score DESC

7=ijl_|.
ticket | article | why | score
T2 | Al | M gte=z ZX 21F0| 2fal. HEHS MEY = ZH 43 | 0.8
T1 | Al | HEHS 24, WHUFYe=Z §iZ | 0.0
(2 rows)

HAoAM ZHIQE 7HE ZH1H2 AtEl= T3(1.0)01X[2H A32 ZX| SHO|2t K| 1, AIE FHe| & 242 H5LCt.

o

Z£240) R SSISX2 SRULC DS SHE RN HO0F HLICE "R [1,0,0] ©f 87l §2 ATaf AZ
ol 9| ot 2
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CYPHER
CALL db.index.vector.queryNodes('article_emb', 2, $q) YIELD node, score

WITH node, score WHERE node.status = 'published'
RETURN node.code AS code, node.status AS status, score

At
code | status | score
Al | published | 1
(1 row)
ZUS HM otof o F 0| xHTLICE ALO|Toi| M= BAKMZE WHERE Off HLICt.
CYPHER

MATCH (a:Article) WHERE a.status = 'published'
RETURN a.code AS code, a.title AS title, round(vector.similarity(a.emb, $q) * 1000) / 1000 AS score
ORDER BY score DESC LIMIT 2

74:|_|.
code | title | score
Al | HIZHS MHEy 2 | 1.0
A3 | 7tE ZH 2F sid | 0.11
(2 rows)
SQL g0l o 4w QIXE7F ZAQILICEH AMup 22 2l2f|o|Mol| 2= SQL =Z0|10, ZEHE| status = ZAH
v.p_status QL|Ct ZAE JLHE SQLO| SO7IE2Z AFZA =S 0|0 20 2HEH oF EL|C}
SQL

SELECT entity—>>'code' AS code, entity->>'status' AS status, round(score::numeric, 3) AS score
FROM og_vector_search('support', 'Article', 'emb', '[1,0,0]', 2, $f$v.p_status = 'published'$f$);

Z :I_I.
code | status | score
Al | published | 1.000
A3 | published | 0.110
(2 rows)

20| M {0 A= SQL ot EHLZ HUHELILE. O A=l FLIch o4 dolM=

Afolm Zol= =ut F&E0| 2 =
E OZ &K EMS 1 SL|CH HNSW QIEIAE EH= 2QF2 ORDER BY

PostgreSQLO| =X}

vector.distance(..) LIMIT k (71E|QEXP—-) L|Ct. ORDER BY vector.similarity(..) DESC & Zot= ZX|
Tk QIEIAE MX| RSt MR AL MEL|Ct =710| OfF ESA|TE Sabed me] SEH2 STHA|of| MUSLICH
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SQL
SET enable_seqscan = off;

SELECT p—>>'Node Type' AS node_type, p—>>'Index Name' AS index_name, p—>>'Order By' AS order_by, p-
>>'Filter' AS filter
FROM (SELECT og_cypher_explain('support', $$MATCH (a:Article) WHERE a.status = 'published'
RETURN a.code AS code ORDER BY vector.distance(a.emb, '[1,0,0]1') LIMIT 2$$%)
-> 'plan' -=> 0 —> 'Plan' -> 'Plans' —> @ AS p) x;

node_type | index_name | order_by filter

Index Scan | hnsw_1_p_emb | ((p_emb)::vector <=> '[1,0,0]'::vector) | (p_status =
'published'::text)
(1 row)

fo))
rn
h ]
_o't
=)
Iis
u
In
H>
do
|
JE

El =¢let iz 2-HE

"HiSHEI2 A ES 25t H0R" [0,1,0.2] . HETICEE AX Yol ghE EM A4(0.992)2 7= EH M
A3(0.975)0| 2|0l SLICt. og_hybrid_search = 0§7|0f| 7|& =-E(anchor)}e] I 72| C{EtL|Ct.

O] 22|12 Ui BE E0| HUACID SAILE 7|1&E =EE Product 'HIE'2=2 FH, 1 L E0f|A 2HAIS T2t 35 2tof|
a

SQL
SELECT h.entity->>'code' AS code, h.entity->>'title' AS title, round(h.vector_score::numeric, 3) AS

vector_score,
round(h.graph_score::numeric, 3) AS graph_score, round(h.score::numeric, 5) AS score
FROM og_hybrid_search('support', 'Article', 'emb', '[0,1,0.2]"',
(SELECT (r->>'id')::bigint FROM og_cypher('support', $$MATCH (p:Product {name: 'HiZ'})
RETURN id(p) AS id$$) r),
6) h ORDER BY h.score DESC;

Z4 7
code | title | vector_score | graph_score | score }
A6 | stel HiE ZhMl Rl | 0.577 | 0.500 | 0.03227
A5 | HiS Z=3| e | 0.196 | 0.500 | 0.03202
A4 | BE HA oy | 0.992 | 0.000 | 0.01639
A3 | 7t1= ZH 2F SiZE | 0.975 | 0.000 | 0.01613
A2 | 2EA 25 &F | 0.108 | 0.000 | 0.01538
Al | HIZHS May 2y | 0.000 | 0.000 | 0.01515
(6 rows)

H|AtAl2 RRF(Reciprocal Rank Fusion)&ILICE 42| 37|7} OIL|2} 2212 H3IE 2 F AlSo| the| 7t Satr ElL|C,

]
:l_t

?l) + graph_weight x 1/(60 + 7|& TENX[Q|

score = vector_weight x 1/(60 + HH&
) etof| gle™ TEjz 2 )

graph_score = 1/(1 + & (3

WPH>
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Aik: A62 HIE] 39|, 1Z0|2E 1/63 + 1/61 = 0.01587 + 0.01639 = 0.03227. Ad= HIE] 19|X|2t &X| 2O = 1/61
= 0.01639.

071X 2 20| St O JAELICE 712 7H5X|(1, 1)0M= |AHE 0.1962! A57t0.99221 A4ELC} 9{0] AELICH T2z o
SHLH(1/61) 7 HE e TA|et 22 37(017] W20, 7IE =El F= 2AME B M= EME 25 *H4LICh 22X E 5
L

E
XE| MEZ20F M H 7S K|S

e L= 1o

HELICE

SQL
SELECT h.entity->>"'code' AS code, h.entity->>'title' AS title, round(h.vector_score::numeric, 3) AS

vector_score,
round(h.graph_score::numeric, 3) AS graph_score, round(h.score::numeric, 5) AS score
FROM og_hybrid_search('support', 'Article', 'emb', '[0,1,0.2]',
(SELECT (r—>>'id')::bigint FROM og_cypher('support', $$MATCH (p:Product {name: 'Hi&'})
RETURN id(p) AS id$$) r),
6, 1.0, 0.02) h ORDER BY h.score DESC;

74_?_
code | title | vector_score | graph_score | score o
A4 | &&= Hxb oy | 0.992 | 0.000 | 0.01639
A6 | sfiel HiE ZtMl off | 0.577 | 0.500 | 0.01620
A3 | 7tE Zd 2F siZ2 | 0.975 | 0.000 | 0.01613
A5 | HiES =3 2y | 0.196 | 0.500 | 0.01595
A2 | 2t oI5 MF | 0.108 | 0.000 | 0.01538
Al | HIZHS MY 2| 0.000 | 0.000 | 0.01515
(6 rows)

StE EA A47t CHAl 19]0| 1, HiE EHo| AGO| A32 2AGHA| «4L|CHO0.01587 + 0.02/61 = 0.01620 > 0.01613).
graph_weight £ 022 F/LI 7|&E LEE FX| AOH( NULL ) vector_score A JCHERILICE

AXIS AL S OHEX| QUELICEH CHA 1EHAMIAM note_emb 7t note OIA] LIQCED MAZHO O Z CIA| BHE0{0F & 2
HIZe| S 82 ELICH UHIYS ALl ‘@2 Z0| og_mark_embedded Z "X|Z22| }ES ‘F_f%?iﬁf 1 J|SELICH N
S0l= OFR UL 7|Z2E|X| AACDZ oA 2A|7t & S20| UELICE

SQL
SELECT count(x) AS stale_before, count(og_mark_embedded(entity_id, prop)) AS marked FROM
og_stale_embeddings('support');
7:1:|_|.
stale_before | marked
6 | 6
(1 row)
AEERI0] T2 HIZE DEIL|CH HIE = O ZQILICE
CYPHER

MATCH (:Ticket {code: 'T5'})-[r:RESOLVED_BY]->() SET r.note = 'EitfijAt T}HS=2 HiE XA, ZH FA & 22!
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SQL
SELECT s.type_name, s.prop, e—>>'note' AS note, e->>'note_emb' AS note_emb

FROM og_stale_embeddings('support') s, og_edge_json(s.entity_id) e;

At
type_name | prop | note | note_emb
RESOLVED_BY | note_emb | EHiA} Doz Hiz x|, ZA 4 5 82 | [0,0,1]
(1 row)
U mo|Z2[Rl2 o] ZES ot HIE S CHA| Aldte E1 7| SeL|ct. J2{H Z=0[ |L|Ct.
SQL
SELECT og_cypher('support', $$MATCH (:Ticket {code: 'T5'})-[r:RESOLVED_BY]->() SET r.note_emb =
'[0,0.6,0.8]1'$%);
SELECT count(og_mark_embedded(entity_id, prop)) AS marked FROM og_stale_embeddings('support');
SELECT s.type_name, s.prop FROM og_stale_embeddings('support') s;
At
og_cypher
(0 rows)
marked
1
(1 row)

type_name | prop

(0 rows)

HIE{OF 11X og_mark_embedded % HEX| o™ ZE0| Al HELICH 2A42] emb = ALO|IHS| CREATE VECTOR
0 C

N
M
£y

2 2XS YE R K] 2ELICE genai.vector.encode = 2% AH|Y MHE HTTPZ S =5H= &t4=0|1
ZIQLICE o] gtH0ll= ATt 8101 O] 2A0llA = MX| QAk&LICt.

[P VN=]

CYPHER
RETURN genai.vector.encode('ZH7} ¢ EL|CH') AS v

21t

ERROR: genai.vector.encode is disabled. It makes an outbound HTTP request from the database, so it
is off until that is chosen deliberately: SELECT og_set_setting('genai.enabled', 'on')

Sto|Hz|E HM2 = EFRE RESL|CE 2t EfRls £H F glo] Bl 21t SLCt.
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SQL
SELECT id, score FROM og_hybrid_search('support', 'RESOLVED_BY', 'note_emb', '[0,1,0]1', NULL, 3);

id | score

o AH|EIO| Y=, og_vector_search 2} queryNodes Of|A{= HEILICt vector.similarity 2 2™ A

O o
E5tH FALEZ} nullo] =|0f LHZIX=2| M 20| ZLICt. WHERE a.emb IS NOT NULL = ={LICH
o HAo| Uik JARILS RAT(ELE 7)) E SELICEL 12 2 M WY S| og_vector_search A

3

HWE og_vector_search_exact 9 4= HE|(R24E 7178)LICE

i S =A. A1 QEA I 0{= ZE EfX|= PostgreSQL Z2fjL{7} HI2 2 HefL|Ct 32t

0. ‘I%':'f ote R Mz HEMSE I E2fi= Xt HME 2110242 25 MASLICL HNSW Z2E &
H|stH 07240|AY12, pgvectore| SET hnsw.iterative_scan = relaxed_order = AT 10710| R&L|Ct. 2l
ZIo| EHM HRIE AA R H5|X[= 4SLICE

o EXPLAIN o] $E{ X}, Of|& Holg 22 ME HAl= YA&LICH 5THAME og_cypher_explain OF
PostgreSQL #A|2lZ FL|C}.

o F|QIE M, CREATE FULLTEXT INDEX 2} db.index.fulltext.queryNodes

St

ofe= RSELICE EoF simple ARMO|2} ot=0{ ZAL-0{0|S 22|5HK| SSSLICH"Ex

).

UX| 2 HIE =22t B
" 2 "ZH7t" £ HX|

MO M
oot rir

S Y= LA HY|

CYPHER
// 1. M9l — &

CREATE VECTOR INDEX article_emb FOR (a:Article) ON (a.emb)

OPTIONS {indexConfig: { vector.dimensions': 3, ‘vector.similarity_function': 'cosine'}}
// 1'. A SQLZ: SELECT og_add_embedding('support', 'RESOLVED_BY', 'note_emb', 3, 'cosine',
'note');

// 2. =E AM 5 Jgjz= 0|0 71|

CALL db.index.vector.queryNodes('article_emb', 3, $q) YIELD node, score

MATCH (t:Ticket)-[:RESOLVED_BY]->(node) RETURN node.title, t.title, score

// 3. A AM + o + =AS 5 HoZ

MATCH (t:Ticket)-[r:RESOLVED_BY]->(a:Article)-[:ABOUT]->(p:Product {name: 'HHE'})

WHERE a.status = 'published'

RETURN t.title, a.title, r.note, vector.similarity(r.note_emb, $q) AS score ORDER BY score DESC LIMIT
5

// oHAE EH= 22 ORDER BY vector.distance(a.emb, $q) LIMIT k

SQL
—— L2 38 ZM(oMm Xts &) / HIXE A / SIO|EE|E(=E EfE) / CH 2HE =5
t 1

SELECT * FROM og_vector_search('suppor 'RESOLVED_BY', 'note_emb', '[0.6,0.8,0]', 10, $f$v.p_note
IS NOT NULLS$TS$);

SELECT * FROM og_similar('support', <2 E&= LE id>, 'note_emb', 5);

SELECT * FROM og_hybrid_search('support', 'Article', 'emb', '[0,1,0.2]', <7|& *E id>, 10, 1.0,
0.02);

SELECT * FROM og_stale_embeddings('support'); — Atk 22 % og_mark_embedded(<id>, 'note_emb')
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gt 252 docs/api.md 2| "Vectors" &, AlO|I &2t T2A|XME docs/cypher.md , 0|22 52 AH 0042
i =5 off YELIC
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