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A Unified Framework for Joint Vector Embedding and Ontology-based Knowledge
Graphs

o 7|8 HE3A
o MM: OpenAl ChatGPT 5 Pro DeepResearch
o MM 2025-09-25

=5 (Abstract)

2 Q3 X[ SHEO|O|E{of| CHal **HIE] QUH|E (1% SZh)**ut **2EZ2X| 7|Ht X[Al 2= (0|
)**E SAl0 MHSIALE ZILS| AA|5t= S FMOHSICE o Zaj|le(3E= (1) EE 7[dte]
2X| AF|0HSKOS/SHACL/RDF 1.2) 2 MM7IsAMat ZAAZS HElstD, (2) WH M (D=
% + Orthogonal Procrustes)Z} KGE/GNN 3& &&0 2 o|0| Z7t UX|E M5, (3)

GrathAG01| Z|X3tEl s5to|=22|= HM (HE +k-hop J2= HehH o2 HEh2.-H|8S F-s}st
C 78 2 e (O = +#E] LiE)** 1t 0|5 AE0{(22{=DB+H#E{DB) 07 [HIHE H
w35t Neodj/ArangoDB/Neptune/TigerGraph & FAISS/Milvus/pgvector 1= THEIS H|A|GH
Ct. OpX[Ete 2| #MIX|0F3 X| & (MRR, Hits@K, NDCG@K, CSLS &), SHACL 7|dt XtsZHZE, HE|
oSS ZSich MRY ME T 2EEZ M|SSCt GraphRAGE| (4l 1Tt =L H|O|E{H|0| AL
HIE X g2 Halsto] X uiX|7tX| 0|0 LEtE 2EEWE MAISICE (Microsoft)

7|19 E: Vector Embeddings, Ontology, Knowledge Graph, GraphRAG, SKOS, SHACL, RDF
1.2, KGE, R-GCN, Procrustes, CSLS, Multimodal

1. ME

HIE D2 FAME DL Lutstof SO{LEX|PH s Ad-K[2F0| o5t REZX| 7|8 XA Oz (KG) &= M
YItsda A H2F(SHACL)**0f| ZstX| Tt ehatut 2 Aol H|80| ALt & MAE 38
ID/AF{[/HIA= AglstH, "HIEZ W=7 $2E 310 - J2==2 o[0| H[AS XME > Z2H(EEIE
2|Z)& MA|"sH= o] =Z2telo| 7HssHEICE 0|28t OF0|C|0{= GraphRAG2| 3 4l0|0d, Z[Z
MS/AWS/DB #HIE 7t W E3lst QICF. (Microsoft)


https://www.microsoft.com/en-us/research/publication/from-local-to-global-a-graph-rag-approach-to-query-focused-summarization/?utm_source=chatgpt.com
https://www.microsoft.com/en-us/research/blog/graphrag-unlocking-llm-discovery-on-narrative-private-data/?utm_source=chatgpt.com

2. 29131 (Background & Related Work)

2.1 GraphRAG(22l= 5Z RAG)

GraphRAGE A0l XA =S F&5t0, HIERI 24/Q1 LLM ZEZE BYS ZEH
ol Al Fust 29 23 +ASIC O0|IRAZEE YHED SIS 374, Amazon

om r

Bedrock Knowledge Bases= Neptune Analytics?
(Microsoft)

§t5ll OiL|X]=E GraphRAGE H|2SiCt,

2.2 JaZpBe| HE LYE S8t

* Neo4j: HIE| QIHIA QAL §t4+5 Cyphert|A X[2(5.13~), == /2 RALE, 510[EE|=
2|2 A|I&. (Graph Database & Analytics)

e ArangoDB: EA+12Z=+HIE| £ DB, AQLO|| ®IE AM gt 2! GraphRAG 710|= X|=.
(docs.arangodb.com)

* Amazon Neptune Analytics: #E| QIHA Sl QAL 7|5 XS (QIEAE 2= MM Al XM
17, AH|0|E ACID H|EZE}). BedrockZ} 2 Eﬁﬂ GraphRAG #z2|d X|&. (AWS
Documentation)

e TigerGraph: #lE{ H|O|E{ 1At 2 510| 22| E (Graph+Vector) ZAMS 24 X|&,
(TigerGraph Documentation)
2.3 HiE{DB/20|H2]2|
FAISS, Milvus, pgvector?} CHEHO|C} FAISSE CHHE 2 M 2to|=22]2], Milvuse 224+
EIDB(IVF/HNSW/PQ &), pgvector= Postgres &2&H(HNSW/IVFFlat). (Faiss)
2.4 PLMxKG &3si&

e KEPLER: PLMO| QIE{E| dHE H|Z ot KG &4 +LM &4 35 Z| M= HIAEQ KGE
S Zr37te =2 HE. (ACL Anthology)

e K-Adapter: PLMZ 17, O{HE| 2 E0]| A /I X[AlS I8l 22t 2|48 (ACL
Anthology)

* ERNIE: X|4 DRAZ (AUE{E|/7 EH)) 02 PLMO| 22 X4 S8 (arXiv)
2.5 KG elHf|S/ae= MAL

RotatE(=54-37F 3[F), R-GCN(CHS 2| 12 = gHds) S2 Y30 F/UEE| 2F0M E2&E 7|


https://www.microsoft.com/en-us/research/publication/from-local-to-global-a-graph-rag-approach-to-query-focused-summarization/?utm_source=chatgpt.com
https://neo4j.com/docs/cypher-manual/current/indexes/semantic-indexes/vector-indexes/?utm_source=chatgpt.com
https://docs.arangodb.com/3.13/aql/functions/vector/?utm_source=chatgpt.com
https://docs.aws.amazon.com/neptune-analytics/latest/userguide/vector-index.html?utm_source=chatgpt.com
https://docs.tigergraph.com/gsql-ref/4.2/vector/?utm_source=chatgpt.com
https://faiss.ai/index.html?utm_source=chatgpt.com
https://aclanthology.org/2021.tacl-1.11/?utm_source=chatgpt.com
https://aclanthology.org/2021.findings-acl.121/?utm_source=chatgpt.com
https://arxiv.org/abs/1904.09223?utm_source=chatgpt.com

0|04, PyKEEN/DGL-KEZ| CH#&2 &S X[&BHCE. (arXiv)

6 =1} of =l

SKOS(£2/20{), SHACL(XI2fZZ), RDF 1.2(RDF-star Z2}), R2RML/Ontop (278 >RDF
7ta Tefm), 2 =3 ER. HEHA Y= SHAXO|CEH (W3C)

3. 28|1™2|(Problem Formulation)

o HIO|E] &= xeXx \in \mathcal{X}: O|O|X|[EHIAE/QLC|Q & HE|DE M=

e 2EZX| 0=(C,R)\mathcal{O}=(\mathcal{C} \mathcal{R}): SKOS 7id &&!
C\mathcal{C}, 4 R\mathcal{R}

o X|AMIBZ G=(V,E)G=(V,E): UE{E|/7H=/OI0[E/&A L =QF k7| SlIX|

o QUH||E &4 f:X>Rdf: \mathcal{X}\to\mathbb{R}"d, SeilA T2 EE}Q! g:C->Rdg:
\mathcal{C}\to\mathbb{R}"d

.-

FEl

i. f(x)f(x)2 g(c)g(c)el ME(alignment) & ZEAM X|H 3}
ii. x»cx\mapstoc & VvV 7t "etdat SHACL H[Qf o,

iii. 22| qqoil sl #WE{+k-hop 121 = SI0[EHE|E2 FEstn dY st SH Md
(GraphRAG). (Microsoft)

-l-

25 2/xst SEL(HR)

min®, ¢ W Actr - Lcontrast(f6,g ¢ )+Akg - LKGE(G)+Amap - IXW=YIF s.t. WTW=l+Ashacl -
QSHACL\min_{\theta,\phi, W}\;\\lambda_{\text{ctr}}\!\cdot\!\mathcal{L}_{\text{contrast}}
(f_\theta,g_\phi) +\lambda_{\text{kg}}\\cdot\\mathcal{L}_{\text{KGE}}(G)
+\lambda_{\text{map}}\'\cdot\\\XW-Y\|_F \;\text{s.t. }W"™\top W=l
+\lambda_{\text{shacl}}\!\cdot\\Omega_{\text{SHACL}}

07| WWE Orthogonal Procrustes H& (U714 X,YX,Y)2 {I6t =l mArAH
QSHACL\Omega_{\text{SHACL}}2 H|ef 2|8t H'ZE|. (SpringerLink)

4. M| 2 2 (Method)


https://arxiv.org/abs/1902.10197?utm_source=chatgpt.com
https://www.w3.org/TR/skos-reference/?utm_source=chatgpt.com
https://www.microsoft.com/en-us/research/publication/from-local-to-global-a-graph-rag-approach-to-query-focused-summarization/?utm_source=chatgpt.com
https://link.springer.com/article/10.1007/BF02289451?utm_source=chatgpt.com

41 2=

22X H HE 2o]o]

SKOSZ 22A AE/S2|0{(altLabel) F2| > ASA EEE, 2 S2|0{ S&f. (W3C)

SHACL= H[0|E &=-3eliA ¢Z, Al At Hel- 71T 2Bl (S=HHEZ| 2 /Zci AZ2) H|
oFs golall ArsEEAS. (W3C)

RDF 1.2 RDF-star 2ErZ2| £t A (HT /EX /L2 e/ dd 2 ™) S Ho. (W3C)

R2RML/Ontop2 = RDBE 7t XA Oz = L E(ETL £|23}). (W3C)

4.2 UH|S-KG SA| 8o mjo|=z}2l

. QIH|M: X H|O|E| - HEHZIE Tt > LLM/AEISE SPO EZ|E FE(KG), SAI0 Uy

dd.

OI

. QIE{E| -3 (EL): BLINK/REL/Bootleg/GENRER HIAE - AE{E| DHE, 5|4 QlE{E|=

Bootlegd| R2|. Z1t= KGOl YME. (GitHub)
ZZEEIQ AUO|0|E: Z2fA MH/0f|AIS UH|HEH g(c)g(c) MEZO0|E ZHAl.

7] MH: HEMM/EL A2 i EsHS (InfoNCE) + Procrustes (2 M3 H2) 43,
(SpringerLink)

KGE/GNN 3384 RotatE/R-GCN S PyKEEN/DGL-KEZ 8t&, VV T o|0|37 Fgt
43t (arXiv)

F: PLM #=&0|M2| 35 Z2|E20]'d0| 7}5& B KEPLER/K-Adapter/ERNIES XHEH3H &~
ES’J KGE 22H22 FHA7|= A= B7|H 2-ol|M R=3ILt. (ACL Anthology)

4.3 5lo|=H2|E M & GraphRAG

CHA| A (Vector k-NN): # 2| AHE O Z S H kk7H F=(FAISS/Milvus/pgvector EE= 2f
IZDB WZF QIEA). (Faiss)

CHA| B (KG HMI2): SKOS broader/narrower, Et/2X|2HH|, A HE AA 5 TJ2i= H|ko
2 55 ZE/xiH3.

CHAl C (27 Btgh): =[5 2ot & A2 /EEE 2A [I=.

—

GraphRAG: EA->2=Z MM & FHFLIE|/Q9f =EE Ho| A| o0 HE|F EH
7|et 25 Z2! 7M. AWS Bedrock/NeptuneZ DiL|X|E GraphRAGS 1&1&t 4= QUCt.
(Microsoft)


https://www.w3.org/TR/skos-reference/?utm_source=chatgpt.com
https://www.w3.org/TR/shacl/?utm_source=chatgpt.com
https://www.w3.org/TR/rdf12-primer/?utm_source=chatgpt.com
https://www.w3.org/TR/r2rml/?utm_source=chatgpt.com
https://github.com/facebookresearch/BLINK?utm_source=chatgpt.com
https://link.springer.com/article/10.1007/BF02289451?utm_source=chatgpt.com
https://arxiv.org/abs/1902.10197?utm_source=chatgpt.com
https://aclanthology.org/2021.tacl-1.11/?utm_source=chatgpt.com
https://faiss.ai/index.html?utm_source=chatgpt.com
https://www.microsoft.com/en-us/research/publication/from-local-to-global-a-graph-rag-approach-to-query-focused-summarization/?utm_source=chatgpt.com

O|0|X[/[HIAEE CLIPR H|Y o= St Z7tof| £, AEE|7HE =0 AZSHCE. H|O[E Al /X|AlH|O]
A E Visual Genome % MMKG AMH[O|E ZZSHH A A7} 80|[SIC. (arXiv)

5. A|AE! 017 |El %] (Implementation Options)

5.1 T (D2 =+HE| S& DB)

* Neo4j/ArangoDB/TigerGraph/Neptune Analytics Ei1. ESiZ4M /32| ch
Cypher/OpenCypher/AQLZ HE{+02fZ SA| X2

ror
rE
o

e 0: Neo4j Cypher

// 768 QH|Y QlelA

CREATE VECTOR INDEX idx_item_embed FOR (n:DatasetItem) ON (n.embedding)
OPTIONS { indexConfig: { “vector.dimensions : 768,
“vector.similarity_function : 'cosine' } };

// Hel: #lE ZH5SKOS stel7iEd 'Bird'=E At

CALL db.index.vector.queryNodes('idx_item_embed', 20, $q)

YIELD node, score

MATCH (node)-[:ANNOTATED_AS]->(c:Class)-[:BROADER*Q..3]->(:Class
{prefLabel:'Bird'})

RETURN node.id AS id, c.preflLabel AS label, score

ORDER BY score DESC LIMIT 10;

Neo4jo| HIE| QIElA st = A3 JHs., (Graph Database & Analytics)

 0f: ArangoDB AQL (7H4)

FOR d IN DatasetItem
LET sim = COSINE_DISTANCE(d.embedding, @q)
FILTER sim < 0.2
FOR v, e, p IN 1..3 OUTBOUND d GRAPH "kg"
FILTER v.type == "Class" &% CONTAINS(v.path, "Bird")
RETURN {id: d.id, label: v.preflLabel, sim}

ArangoDBE= AQL #E| §42} GraphRAG 7}0|=E H|33tC}. (docs.arangodb.com)

e 0: Neptune Analytics F2|&: dilE| QlulA = Oz Md Al X}#l 17, YCH[O|E= ACID H|
BE0|2 2 x| MA0 |2|. (AWS Documentation)

5.2 0|3 AE0{(22f=DB + #E{DB)


https://arxiv.org/abs/1602.07332?utm_source=chatgpt.com
https://neo4j.com/docs/cypher-manual/current/indexes/semantic-indexes/vector-indexes/?utm_source=chatgpt.com
https://docs.arangodb.com/3.13/aql/functions/vector/?utm_source=chatgpt.com
https://docs.aws.amazon.com/neptune-analytics/latest/userguide/vector-index.html?utm_source=chatgpt.com

e T24I: Neodj/Neptune/TigerGraph, #E{: FAISS/Milvus/pgvector.

[ )
oA

;2 AEOIS SUNOR SE@A| THs (RA R YUY, BIS B).

[ ]
r

H: 1D HE/CDC Z L.

e pgvector= HNSW/IVFFlatZ ZAEMAM X|2l. (GitHub)

6. &1z

il

6.1 &7 M (Orthogonal Procrustes)

()

12 AAHY {(xi,ci) Hi=1Tn\{(x_i, c_i)}_{i=1}"n, A X=[f(xi)IX=[f(x_i)], Y=[g(ci)]Y=[g(c_i)]

(=] o
A minWIXW=YIF, WTW=I\min_{W}XW-Y\|_F\;W"\top W=l
8f: Wx=UVTW"* = U V~\top where UXVT=SVD(XTY)U\Sigma V*\top = \mathrm{SVD}

XMtop V). H F ' (x)=f(x) Wxf' (x)=f(x) W* (SpringerLink)

—_

6.2 5l0|H2|E HM(LAIRE)

candidates = VectorkKNN(query_vec, top_k=K) # FAISS/Milvus/pgvector
or DB-native

C = ExpandOnGraph(candidates, constraints={SKOS, types, versions})
Scored = Rerank(C, features=[similarity, path_len, source_trust])

return TopN(Scored), EvidencePaths(TopN)

GraphRAG 2t40|AM = Z{RLIE| 22/&id =

M
[El

EZE 4. (Microsoft)
6.3 2lE{E| 213 mo|=z}ol

mentions = NER(text)
cand = BLINK.bi_encoder(mentions)
scored = BLINK.cross_encoder(cand)

rare_boost = Bootleg(mentions, scored) # tail entities
final = GENRE.constrained_decode(mentions, kb_names)
updateKG(final)

BLINK/REL/Bootleg/GENRES| &EtS E3t5iCt. (GitHub)

7. W7t Experiments) 47|


https://github.com/pgvector/pgvector?utm_source=chatgpt.com
https://link.springer.com/article/10.1007/BF02289451?utm_source=chatgpt.com
https://www.microsoft.com/en-us/research/publication/from-local-to-global-a-graph-rag-approach-to-query-focused-summarization/?utm_source=chatgpt.com
https://github.com/facebookresearch/BLINK?utm_source=chatgpt.com

7.1 GIO|E{All & =HH

o KG 2306|=: FB15k-237, WN18RR - RotatE/R-GCN, X|Z: MRR, Hits@K.
PyKEEN/DGL-KE mo| =2}l AFR. (PyKEEN)

o MY EH: AU CSLS/TARI, A Z2EEIY HE[2Z. CSLSE o143 (s1ELIA) HY
o R=. (arX|v)

°
\I

IJ9£|:|

{M/RAG: NDCG@K/MAP, 27{ gt SH H|Z(ZFA|H[0[M Z4=). GraphRAG CiE= &
. (Microsoft)

o HE|RE: Visual Genome 7|dF HIAE & 0|0X| XS ZHM Recall@K. (SpringerLink)

7.2 27{&gd(Ablation)
e A1: Procrustes &5 H|u(HE &3] A| Top-K ¥3). (SpringerLink)
e A2: SHACL M|t H|HE vs HE(QEH/Z= et A E). (W3C)
e A3: GraphRAG 22 = FF(HE|Z QA MEHE). (Microsoft)

e A4: KGE &t vs O|Z&H (2 30]|S/4M 123 Ms). (PYyKEEN)

8. 24 |3 2|AE (Production Readiness)

1. HH-EX 2t2|: RDF 1.22 2t 4 (HT/EX[LIZ[). Neptune HE| QIHAO[ ACID H|HF
YH0|E E4ofl &E BiX[- A= 27 (W3C)

2. 8 2LEY: SHACL /IEtRIEZT| S|EY, SeHA T2EEIY 2|22 E2|ZE HX|.
(W3C)

3. 2 ek THUNH(2HE) © 0|5 AR (RA) MEH, Milvus/pgvector QIHIA £
(HNSW/IVF). (Milvus)

4. oY A3 9F: Llamalndex Property Graph Index/Knowledge Graph Query Engine
2 KG 2&/29| Xt=38): Bedrock/Neptunente A2 At ZX. (Llamalndex)

9. e Of| Al (REH)

9.1 SHACL Shape (71'4)


https://pykeen.readthedocs.io/?utm_source=chatgpt.com
https://arxiv.org/pdf/1710.04087?utm_source=chatgpt.com
https://www.microsoft.com/en-us/research/publication/from-local-to-global-a-graph-rag-approach-to-query-focused-summarization/?utm_source=chatgpt.com
https://link.springer.com/article/10.1007/s11263-016-0981-7?utm_source=chatgpt.com
https://link.springer.com/article/10.1007/BF02289451?utm_source=chatgpt.com
https://www.w3.org/TR/shacl/?utm_source=chatgpt.com
https://www.microsoft.com/en-us/research/publication/from-local-to-global-a-graph-rag-approach-to-query-focused-summarization/?utm_source=chatgpt.com
https://pykeen.readthedocs.io/?utm_source=chatgpt.com
https://www.w3.org/TR/rdf12-primer/?utm_source=chatgpt.com
https://www.w3.org/TR/shacl/?utm_source=chatgpt.com
https://milvus.io/docs/index-explained.md?utm_source=chatgpt.com
https://developers.llamaindex.ai/python/framework/module_guides/indexing/lpg_index_guide/?utm_source=chatgpt.com

@prefix sh: <http://www.w3.org/ns/shacl#>.
@prefix ex: <http://example.org/schema#>.

ex:DatasetItemShape a sh:NodeShape ;
sh:target(Class ex:DatasetItem ;
sh:property [
sh:path ex:embedding ;
sh:datatype ex:Vector768 ; # 7{AH E
sh:minCount 1 ; sh:maxCount 1
13
sh:property [
sh:path ex:annotatedAs ;

sh:class ex:(Class ; sh:minCount 1 ; sh:maxCount 1

SHACL=Z xt3/7IC|E2|E| ®|2kS AAlstTt. (W3C)
9.2 R2RML AL|E (272 ->RDF)

<#TriplesMapItem>
a rr:TriplesMap ;
rr:logicalTable [ rr:tableName "items" ] ;
rr:subjectMap [ rr:template "http://ex.org/item/{id}" rr:class
ex:DatasetItem ] ;
rr:predicateObjectMap [
rr:predicate ex:preflLabel ;
rr:objectMap [ rr:column "label" ]

1.

R2RMLZ 7|Z= RDBZ 7} KGZ &8 4 QICt (W3C)

10. E2|(Discussion)

o FH: (i) HFe| EfM M1t KGe| M2 /HHE A, (i) SHACLE Xt& SEEE, (iii)
GraphRAGE HE|E- 2227 X|S. (Microsoft)

o B (i

) LQEZX| MA|/AS HIE, (i) EL 8|4 AE{E|2] 0| = (> Bootleg E2Y), (iii) 0|5 AE
of Al ID HEt

/CDC 2QH|&. (arXiv)

o 7|3]: (i) PLMxKG 2% =Z2|E3|0|d (KEPLER/K-Adapter/ERNIE), (i) HE|2E KG &H&!
(iii) DILIX|E GraphRAGE TCO ®Z. (ACL Anthology)


https://www.w3.org/TR/shacl/?utm_source=chatgpt.com
https://www.w3.org/TR/r2rml/?utm_source=chatgpt.com
https://www.microsoft.com/en-us/research/publication/from-local-to-global-a-graph-rag-approach-to-query-focused-summarization/?utm_source=chatgpt.com
https://arxiv.org/abs/2010.10363?utm_source=chatgpt.com
https://aclanthology.org/2021.tacl-1.11/?utm_source=chatgpt.com

11. ZZ(Conclusion)

HE]|(7]5H) 2t J2HZ (=2]) S YH M-S B8tE

[

2 oloM HE(WE) MEhAMH (a2 Z), 2

XtS3HSHACL/RDF 1.2)**7F SA|0| A& EICt %[A DBE2 0|0 J2i=+HE LiE Z&FS H0|0,
GraphRAGE 0| Z&2 AIHAZ &25t= MY 20| 2 =3 = Thld /0|53 ot
78X BROAN S 7ts6iH, EEXE-Z102|5-29 K& 2 0IREE AE-F-AE HAEIZ XS

b= A®EOICH (=22 Opg ChA

of

StCt. OfH| 2 L2 HIo|E{0of| =& So|cij1, J2HZ2 O|RE Y
#8taf QIGAT} QILLICH &) (Graph Database & Analytics)

e GraphRAG: MS Research 221 /=%, ZZME H|0|X|: AWS Bedrock GraphRAG ZA.
(Microsoft)

e DB & HlE{: Neo4j HIE{ QIEIA /St ArangoDB AQL HE{, Neptune Analytics #E{ Q1A
TigerGraph HlE{/5t0|EH2|= HM, (Graph Database & Analytics)

e PLMxKG 3585: KEPLER, K-Adapter, ERNIE. (ACL Anthology)
o KGE/GNN & E7: RotatE, R-GCN, PyKEEN, DGL-KE. (arXiv)

e HF: SKOS, SHACL, RDF 1.2, R2RML, Ontop. (W3C)

 EL: BLINK, REL, Bootleg, GENRE. (GitHub)

o HE|RE Visual Genome, MMKG Survey. (SpringerLink)

o H[5|HL|A BH: Orthogonal Procrustes, CSLS. (SpringerLink)

B2 A: Qo7 |EIX o|AIEHE HER|(29F)

ozt HEet =A
ool f2| =2 ¢
HYIHs RAG, 124 crorsy E+2i=Z, 29
ZHohdzE 2 g N , ct&. (Graph
| 14 DB(Neo4j/ArangoDB/Neptune/TigerGraph) (Grap
Q Database &
Analytics)

ZAE YHE M 0| AEO0{(FAISS/Milvus/pgvector + 12X


https://neo4j.com/docs/cypher-manual/current/indexes/semantic-indexes/vector-indexes/?utm_source=chatgpt.com
https://www.microsoft.com/en-us/research/blog/graphrag-unlocking-llm-discovery-on-narrative-private-data/?utm_source=chatgpt.com
https://neo4j.com/docs/cypher-manual/current/indexes/semantic-indexes/vector-indexes/?utm_source=chatgpt.com
https://aclanthology.org/2021.tacl-1.11/?utm_source=chatgpt.com
https://arxiv.org/abs/1902.10197?utm_source=chatgpt.com
https://www.w3.org/TR/skos-reference/?utm_source=chatgpt.com
https://github.com/facebookresearch/BLINK?utm_source=chatgpt.com
https://link.springer.com/article/10.1007/s11263-016-0981-7?utm_source=chatgpt.com
https://link.springer.com/article/10.1007/BF02289451?utm_source=chatgpt.com
https://neo4j.com/docs/cypher-manual/current/indexes/semantic-indexes/vector-indexes/?utm_source=chatgpt.com

2|3} DB) SIA MEH 90

(Faiss)

HIAE.KG TS
=oiel PLM 29 KEPLER/K-Adapter/ERNIE Zh, Y2t x| 28t

(ACL
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