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Oracle Property Graph
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PGQL: J5ING—>yF>

SARDT T TNBIBTED/\A—INTBETEZIRNTDT —HZIRZR

SELECT v3.name, v3.age
FROM socialNetworkGraph

MATCH (v1:Person) -[:friendOf]-> (v2:Person) -[:knows]-> (v3:Person)
WHERE vl.name = ‘Amber’

f :worksA#{1831} \
startDate = '09/01/2015’

AmbercA
L Amb N (G0) J et SO <ocicihewor DRiE
age = 25 friendOK1173) %%rgﬁ on = raciq k 7?%!]3? b\é GNANTDA
‘Redwood City jlERC]felelg D44 a1 & Fili
:friendOf {2513} \ /
since = '08/01/2014’

B :Person
‘Person :knows{2200}
: ‘ name = ‘Heath¢r’
name = ‘Pa ame ca

\_cge =30 age =27
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Built-in Graph Algorithms

Detecting communities

Strongly Connected
Components,

Weakly Connected
Components,

Label Propagation, Louvain,
Conductance Minimization,
Infomap

Topology analysis

Conductance, Cycle Detection,
Degree Distribution, Eccentricity, K-
Core, LCC, Modularity, Reachability
Topological Ordering, Triangle
Counting, Bipartite Check, Partition
conductance

Link prediction and others

Twitter Whom-to-follow, SALSA,
Adamic-Adar Index

----

Ranking and walking

PageRank, Personalized PageRank,
Degree Cenfrality, Closeness
Cenftrality,

Vertex Betweenness Centrality,
Eigenvector Centrality, HITS, Minimum
Spanning-Tree (Prim's), Breadth-First
Search, Depth-First Search, Random
Walk with Restart

Path-finding

Shortest Path (Bellman-Ford, Dijkstra,
Bidirectional Dijkstra), Fattest Path,
Compute Distance Index, Enumerate
Simple Paths, Filtered and Unfiltered
Fast Path Finding, Hop Distance

Machine learning

DeepWalk, Supervised GraphWise,
Unsupervised GraphWise, Pg2Vec,
Matrix Factorization, GNNExplainer




PGX Algorithm API
957 NIUXABIFERDAP

e JavaR—=2DJ IV NIV LEERADDSLEY M S AP
o TS T(CHDNEIRIR(TEETIER, T )L YYIRE ) DRGIRIQ AT et
« Javad— RAT @GraphAlgorithm 77/ 77— 3> %ZF|F

AUw s

» PIVTVXLZRGRICER
DS IRTITIXLDRIET I~ REEMHEE
B EIMERDIZHDEZE)L— TR T 1 L5
ZMRCERBTES

+ ERIPEER
DS ITFITUXLITFHEL TRRIREN 3128,
SR UEPIVTUXARY ST L TOETICEE
fEENZR T/ hO— MEEN 3 eHIERECE
RCEMEI D




U —23F I FENS ®057E% Personsz
mm-

create property graphX 333394584 Jeff
327324852 Eric
UL—3aFNRDEDIS5TF—HER 879743653 simmy

CREATE PROPERTY GRAPH X(CSHT. UL —2aFIlF&xzR—-2EL
250 ESNCEMRITDENTEFT,

transactions¥®

333394584 N8278248520 2023/3/1 32000

CREATE PROPERTY GRAPH bank transfers 879743653 2023/3/15 7500
VERTEX TABLES ( persons KEY (account number)) 879743653 333394584 2023/3/22 21400

EDGE TABLES 13273248520 333394584 2023/3/24 11000

( transactions KEY

(from acct, to acct, date, amount)

SOURCE KEY (from account) REFERENCES persons

DESTINATION KEY (to_account) REFERENCES persons Jeﬁ:
PROPERTIES (date, amount) )

Jimmy
> Autonomous databaseTl&. Graph Studio &LVDY—I)LOFT
GUI TUL —23F )L RZEIRT BICIFTHEBF—HIKIZRENS
B (Ccreate property graphXzEpk 923V -l HELTHENET Eric




Graph Studio in Autonomous Database

Autonomous Database T NPYIVEEARET
23, 307 —AR-ZALEDITIRIE

. J3IEFIY=)
)3T OIZHOBIERHIRY -
« VSIEFTUSIY-N
» UW—2aFIROT—HETSIIRYEST
« J— NI YOBkE
» 39 ENSFIFEIEE
» J307 =529 57 TU(PGQL) ™I TUFERDHEIEHLEE.
PIWIUXLDORITRET ST F 2182 — e L TES
J=KIv% J=hTvy
- B
- JIETIIVEE
« BRBAVAEVISTIOT Y (PGX)ADO— REGUIERTE
I TRIEE
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Property Graph ¥H%g€E/ Database 23c

v' Oracle Property Graph (& IR1t Oracle Graph Server & Client
EWVST=ANR=REEBIDODYR—2 MELTINAFUEBENTVET
v msDProperty GraphTHt Database 19cHHh—b

v /\’( FUEDIMNTVEITH, AR (ET—IR— Z(LECF:%C_S“_CBD\
F—AR=ZNWSBNILENNDTA 7 AEH LU CHI AT EE

v Database 23C DHTBINIFTIEEEDDIH. LU 2 I TaeE I B
v' [ Database 23c t'f# 1lc ié%ﬁ*&' Database 23c EHAICLDHTHERE

v [Property Graph 23.3 £EUTOFTHERE




Database 23c EHAICLD5THEE

ISORE#E SQL:2023, SQL/PGQ Hk—h

v ISO SQL:20160#&#EL TRESINIZSQL ISOEAE
v SQL:20230(Z(FHthICEjsonHR— MrESQUIEEADILEENE £ A0 TS
v 2023 TEFFLWEBEELTSQLOY 779K — MSQL/PGQ)MENMENTZ
v SQLTOIII04%RK. HIBR. VIUsEih 5 ERENSEEEHINTULS

https://www.iso.org/standard/79473.html




— A Database 23c &AHRI(CLDFTEEE
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T HOKEEET —IN— AN, J5(4 2 BAEE TPGQLEZ 1%

.y - 1> AEY

SAT> SOOI > K
D5IIT>22> FT—A DKL

Graph Client 1 PGQL & Algo=—>

- JOVa — PGQL—> o

- Python -

|| P379xuEsE  Graph Server (PGX)
Graph Viz PGQL >

. >

Oracle Database

SQLcl (plugin)
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Database 23c LHAICLD5THLEE

Database 23¢c TV —F7JFv

7 ADKEEBET —IN— DRI, 574 2 BIEE TPGQLER I, F—4
R—RA>SQLTISIITIVER I HI3

B > XAEY
7517~ ISILEZY — SO
Graph Client 1 PGQL & Algo—>
- Java

N <€ |0Qd
- - PGQL =———>
|| 937vxuEE  Graph Server (PGX)
SQLcl(plugin) Orocle Database 23c
SQL Develope SQL
. SQL%Z#%(F5N30raclediEH: ChHN L,
el Glmne SQL Property Graph #HEAFIFATHE(
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. A A pre e g Database 23c &AHRI(CLDFTEEE
SQLTY ZTDER. HIFRZFNAIEEIC

o JSTERDODDLHSQLELTRITRIBEIC

*  SQL/PGQIRZE BBIEREDRT— hA> NEI ST
« CREATE PROPERTY GRAPH DTUEEPCGQLELTIZTISA

72 hSERITIDINENSD DI
« DROP PROPERTY GRAPH

 ALTER PROPRETY GRAPH
4SRNz >7% SQL Property Graph IR

o AIAXEY(PGX)EHEEDHLETS
DB&RkENZJ57(SQL Property Graph)D1> )
EUH—)N(PGX)NDFZHAH T TNDILTS

- JIJBMIBE. YIIIURITICLET570-RE 23¢SQLUI 7 L2 A KD




Database 23c LHAICLD5THLEE

SQLTY 370D TVUseath el gE(C

GRAPH_TABLE®EFICLNSQLTY 79I % EhRIEE(C
SQL/PGQiZ#E

SQLEULTY S IVEFIARIHEIC

. IDBC,OCIZDFT—IR—2IEHT. I5IITVEBOXRFAEHALEIIUNETTES

I35 - ;ERADIE

. SQL1AT. J57TI04ERERIL —23FEPISONT —FREDT —IR—ANFT —FEMEET
RE. 9577 - DIEMNRT —FBERANEILBRICHS
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Database 23c &HFRICKDFTHEEE

GRAPH_TABLE /&#&+

SELECT * FROM
GRAPH TABLE ( students graph
MATCH

(a IS person) -[e IS friends]-> (b IS person WHERE b.name = 'Mary')
WHERE a.name='dJohn'
COLUMNS (a.name AS person a, b.name AS person b )

+ students_graph . JTUNRRDISIT4

 (a IS person) .. IAN)bbperson THD J—KRa

e -[e IS friends]-> .SANJIDfriendsTHDEMRMIY e

« (b IS person WHERE b.name='Mary' ..S\JLbpersonT. name@¥h'Mary THd./—Fb
» COLUMNS . EDEDINZDDbindZ ik

* a.name AS person a .. J—Ra@Mname@tZperson adl(CTER




GRAPH_TABLE [C&2315R (FRIR)

Database 23c EHAICLD5THEE

Find all accounts connected to src accountin 1 to 3 hops

‘\\

-- With new GRAPH_TABLE and MATCH syntax

SELECT account_idl, account_id2
FROM GRAPH_TABLE(bank_graph
MATCH (src)-[is bank_transfers]->{1,3}(dst)
COLUMNS (src.id as account_id, dst.id as account_id2) );

-- With old SQL syntax (12 joins and 3 UNION ALLs)

SELECT v1.id as account_idl , v2.id as account_id2
FROM  bank_accounts v1 ,

bank_transfers btx,

bank_accounts v2

\_

J

WHERE (v1.id = btx.src_acct_id AND v2.id = btx.dst_acct_id)
AND vl.id= <src> AND v2.id= <dst>
UNION ALL

SELECT v1.id as account_idl

, v2.id as account_id2

7
e

FROM

WHERE

AND

bank_accounts vi1 ,

bank_transfers btx,

bank_accounts bc2,

bank_transfers btx2 ,

bank_accounts v2

(vl.id = btx.src_acct_id AND bc2.id
bc2.id = btx2.src_acct_id AND v2.id

btx.dst_acct_id AND
btx2.dst_acct_id )

vl.id= <src> AND v2

.id= <dst>

UNION ALL
SELECT v1.id as account_idl ,v2.id as account_id2
FROM bank_accounts vi1 ,

bank_transfers btx,

bank_accounts bc2,

bank_transfers btx2 ,

bank_accounts bac4,

bank_transfers btx5 ,

bank_accounts v2

WHERE (v1l.id = btx.src_acct_id AND bc2.id = btx.dst_acct_id AND
bc2.id = btx2.src_acct_id AND bac4.id = btx2.dst_acct_id AND
bac4.id = btx5.src_acct_id AND v2.id = btx5.dst_acct_id )
vl.id= <src> AND v2.id= <dst>

AND
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PIVIVZXLDEDN. ciNE

+ Graph Attention Network (GAT)(DH7R—

« Graph Nerural Network7ZJ)LJU XD 1 DTHD HbEhdp D /ZBENEL
GraphWiseE7JLICAttention+EHIHAHEZ T R— b9 DILRZIENN

o« FILTVXLDE

Adamic-Adar index

Local Clustering Coefficient
Prim's Algorithm
Shortest Path Hop Distance

KCBEBE T —AIR=AD)\—=3> & (3R Property Graph BAADORERE S U BN, RESNTEHD T,




FEHERZ /BRI SN DHEEESS (—Eb IR

+  Property Graph Shema H'JE#EE(C ( BETZRAEEST )

« SQL Proprety Graph / PGQL Property Graph (create property graph X T4 ka1l
29357) NOBITHHESR
-  REF
- opg_apis.get_version() FEHEEE(C
« [XJ5R]: OPG_APIS.GET_OPG_VERSION() ZF!H
« OPG_APIS.GET_SCN FEHERZ(C
e  [XZR]: DBMS_FLASHBACK.GET SYSTEM CHANGE_NUMBER() %Z¥IFH

B4 DIEHELR, I EIRDHEEDFHMICRAUTIIUTZI SR ESLY

Graph Developer's Guide for Property Graph - Changes in This Release for This Guide

https://docs.oracle.com/en/database/oracle/property-graph/23.3/spgdg/changes-in-this-release.html# GUID-75309029-
ADEB-4C67-877E-F5639F1896FF
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Oracle RDF Graph #TH%EE

SEYR—bD7YITIL—R

« GeoSPARQL 1.1 Support (1.0->1.1)
HEECEHEERD YT T — b

e SPARQL->SQLZE#1ZFI AU TUEE{LFIE

o HNIUETTFTOOIXRNREOYR— K
SEM_APIS.GET_PLAN_ COSTREi%%

« RDF_LINK$ 7=JIOBEEUAS BINN=F1232AbDHR—b
WUEBFIBR7YIT—b
« 32K VARCHAR RDF {EQOYR— bk

o 4kl EFCLOBIZRTLEEDhvarchar2 TNz 5
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