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Safe harbor statement

The following is intended to outline our general product direction. It is
intended for information purposes only, and may not be incorporated
into any contract. It is not a commitment to deliver any material, code,
or functionality, and should not be relied upon in making purchasing
decisions. The development, release, timing, and pricing of any
features or functionality described for Oracle’s products may change
and remains at the sole discretion of Oracle Corporation.
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Oracle Database Vision
With Generative Al (LLM)

Make modern apps and analytics
easy to generate and run
for all use cases at any scale




Oracle Database 232

RALEFEREENERRBKIIEE

4 Copyright © 2024, Oracle and/or its affiliates



Oracle Database 232

RALEFEREENERRBKIIEE

5 Copyright © 2024, Oracle and/or its affiliates



A
5}

=

A= IREBICHY

e
BB
ay

EEE

=

&£ FH7E 4 'Al Vector' BYFT

50 21 16 42 33

Oracle and/or its affiliates



g X -EhH.FEEANR

[

Vector & K="~

Vector

A
33
42

) Vector & —SBHIBIF - TN dimension

16 =52 My == ( Wy
REENE RN E R HFiE

21

50




acle and/or its

Al Vector Search

Oracle & $FRI 5

affiliates




9

Oracle Al Vector Search
Oracle Database 232 E & Al Vector Search INBE
=BT EER KSR IERE

* FTHY VECTOR data type 7714 vector embedding

- #1EY sQL B )A K INBE EIR 75 B ARV similarity search

* F#THY Approximate search indexes EHEZEE XS MEENME

Copyright © 2024, Oracle and/or its affiliates

N~

a (>

9%

& |




RSB KEEERRVHE

IJIIF

>l

Smte =Rl AR gE Bl R B 5

{35ON} =
O oy ¥ I Vector HRYE - YA EITEH
—‘ E)/ BRHEZEZE Vector E R E

BT

B E R E Vector Bl &

ERERINA—E - IBINEME - ELXERRS

10 Copyright © 2024, Oracle and/or its affiliates



A%

X
X .
%3,
g ¢ X x)
= it
i B ST RUBRIR T 2221 vector search INEENIA BB ERIE %%
- EFBIYETER T AHEEARRNERERR et
X2

- MAEFERARERIEER - BERR(CERRETIIRE

23ai 2 XX X Y
PR 2.3.3,

=52 \is x.xxxxx~

eI ENE Oracle E i} & Lx:)):);:y

(Converged Database)
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Vector Datatype

Oracle Database 232" FiiZ &Rl A A
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Vector Datatype

MR E R RS
VECTOR

()

(]

CREATE TABLE my_images (
id number,
image BLOB,
img _vec VECTOR(768, FLOAT32));

Optional Optional
# SR ZERT

13 Copyright © 2024, Oracle and/or its affiliates

o] DI E e xE
VECTOR

((J

(]

CREATE TABLE my_images (
id number,
image BLOB,
img_vec VECTOR);

ROUERBRE?

Embedding 22452 1i7EA H1E ¥ - 1B schema B
A=



Vector Operators

FEM vector BE Z L L3 LE vector B ‘FH{LV

(]
(]
((J

VECTOR_DISTANCE(VECTOR1, VECTOR2, <distance metric>)

BB embedding 22 o] DIfE FBAERY ‘EEBE B=77T\ - BT : Euclidean, cosine similarity, dot
product... 55 - (BEEXRB 22— :

E RS vector ‘ERER #%E - HIZFSAHLIE LS
PUNAEA : B ERE - ©1M8Y vector R ILE ‘EEER RiEkFg
VECTOR_DISTANCE(<Z & Vec>, <%+ Vec>) < VECTOR_DISTANCE(<Z & Vec>, <#aR Vec>)

14 Copyright © 2024, Oracle and/or its affiliates
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Vector Index

REE - SRS - @M BE LB A E RV
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Vector Indexing

B &R vector 2 table AT —
R 2l Top-K YE e 100% 55 - 18 -

{& vector 3T&

New vector indexes trade-off search accuracy for speed

* Vectors are clustered/connected based on similarity for accuracy
* Greedy search techniques limit accuracy for speed

Vector indexes

* Neighbor Graph Vector Index — Graph-based index where vertices
represent vectors and edges between vertices represent similarity

- In-Memory only index - highly efficient for both accuracy and speed

* Neighbor Partition Vector Index — Partition-based index with vectors
clustered into table partitions based on similarity
Efficient scale-out index, with fast and seamless transactional support

Copyright © 2024, Oracle and/or its affiliates

‘ER B
=ZRIE (FEF)

Graph Vector Index
(e.g. HNSW Index)

Partition Vector Index
(e.g. IVF_FLAT index)
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Neighbor Partition Vector Index — Search

o
o
&
#3
&
o

2-Dimensional Data-Set 1.  Group vectors into partitions using OML’s K-
#2 means clustering algo. (K =5)
% T 2. Compute distance from query vector to
b 4 \ each partition’s centroids
X
& R AP < | 3. Identify the 2 nearest partitions
-
_- / 4. Compute distance from query vector to all
- R points in Cluster #1 and #3 to find Top 5
-~ T~ closest matches (shown in red)
< Query Vector
~ - B \
~ N

/
RN
Y \ /

Copyright © 2024, Oracle and/or its affiliates
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E= 4 Vector Index BY SQL &)

Basic index creation syntax:

Q.Q
=

CREATE VECTOR INDEX photo _idx ON Customer(photo_vector)
ORGANIZATION [INMEMORY NEIGHBOR GRAPH | NEIGHBOR PARTITIONS]
DISTANCE EUCLIDEAN | COSINE SIMILARITY | HAMMING ...

Choosing the ORGANIZATION for an index is simple:
e |f the index data will fit in-memory, it is best to use INMEMORY NEIGHBOR GRAPH

* Else use NEIGHBOR PARTITIONS
The DISTANCE function clause is optional (the default is Euclidean)

The distance function should be chosen based on the embedding model used to generate the vectors.

Copyright © 2024, Oracle and/or its affiliates
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S

FERIRE . ERERIZEERREEE

ERAKJR : https://data.cdc.gov.tw/dataset/disease-qa/resource/600debb5-4564-441c-b69a-43a85a564ac8

FAQ & : 'WENRIE - 2 B 2

FAQ [B]% :

'—BHWEHYRER - 55818 "0 P F E, UFFE: 1588 RIS ERIVEE2.1 A=
IRE - EKPE1578E - WLUBMLEEE 3. £ BREENHEEEEELE 4. 8 . BoEiBRAF
MERREERER10K - BEIVIR MM AREE  AEZEE[SHEIE

B ERogEEEG . WEOREIEER ?; MNMEATHEBZ SR ' RKEOREIEAT 7’ (B
) * ‘What to do if bitten by a wild dog?* (32 X) ~"HFARICHEENT=HZSIEE DT NIENWVNTT AN ? (HX)
g}, ’Bi ché hoang can phai lam sao?’ (¥ X))

{F4% chatbot BEEL
1. BERFICHETRARSFEUNEE (&EZF)

). BYIESEL  REERSEANEEE

Copyright © 2024, Oracle and/or its affiliates
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FERERE : EReslEZ2ERLEBEE /
R EIRE EH Y E /A

% FAQ BB E R MEEEBZE AR LLM embedding B E 4 Vector

FAQ &1

"WENRIGH - 2R 7 / \ 13 3542 60 »
R 7 usns )
BEUT S BRIR AT 2 SETE

%8 % LLM embedding &

EEAEE : s
WEIIRE SRR ? (ONNX import 2 Oracle F#3/2 234 - 12 35 47 56 >
OCI GenAl Service Z¢EL M E0

i ’ embedding 122! / fR7%

%&E%g{ﬂu %U/p\ j} ? bedding 1222 / ) 11 28 36 61 >
‘What to do if bitten by a wild dog?” 10 29 45 57 >
"BRICEENT=SZR/IEEDTNIELNWNTI A ? 14 27 33 53 >
’Bi chd hoang can phai lam sao?’ 1530 46 51 D

20 Copyright © 2024, Oracle and/or its affiliates



15 B A B 22 Y Vector B2 FAQ E1ZEHY Vector 5TEEIE Y ‘FRER

W EF IR B R EE I ? ¢ "WENIREBE - s B 2

DRI N

Distance (Euclidean Norm)
= SQRT((12 - 13)2+ (35 - 35)2+ (47 - 42)?+ (56 - 60)?)

Bt Z 2 EIEH A 5TE LT



Vector BV 'FRER #3T - RNE (BRBEAW) BR iEi

A dl

EEEETEER 2’ (‘fgy_\g::) _X %21% «EIE*HHE/J

EE A B A 18
\ OV TN Sl
(IERT®)

"RENIRIGHS - 2B 2
WERREELS 2

R B ol AR A
FERVFER - BREBR
B FAQ RUREIREFRIT - Wi D)
PUR HAHERO[E] 25

WREF IR E R ?
‘What to do if bitten by a wild dog?*

BRICMENZBFEE STAENNTTL 2 B BUBF BRI T AM[ ? —48 FAQ O] DIST 12255 &

(AT BRI BB AL B RE R
FEENCEEAN)

'Bj ch6 hoang can phai lam sao?’
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Demo

Oracle Database 232" {§2F Al Vector Search (3B [E18 embedding)

Copyright © 2024, Oracle and/or its affiliates
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l'

7
7/
FEREE  EREeTEEEEEE ////

BEREESEH

-- Traditional Chinese
SELECT disease, question, answerl, answer2, answer3, answer4d FROM cdcfaq

ORDER BY VECTOR_DISTANCE(embedding, (select TO_ VECTOR(VECTOR_EMBEDDING(doc_model USING '#% 7 J0IR Bl /EEEH¥ ? ' as data))), COSINE)
FETCH FIRST 3 ROWS ONLY;

EWekmneP&ak _
PEB-BQA BRQ &¢& & W & I -

Worksheet Query Builder

- Traditional Chinese
SELECT disease, question, answerl, answer2, answer3, answer4 FROM cdcfag

RDER BY VECTOR DISTANCE (embedding, (select TO_VECTOR (VECTOR EMBEDDING (doc_model) USING 'iE¥TFPRZIEE#I? ' as data))),
FETCH FIRST 3 ROWS ONLY;

F . 4
| Script Output x |[3» Query Result x [p» Query Resultl x
LEN E@ 3@ SOL | AllRows Fetched: 3 in 0.394 seconds
¢ DISEASE |} QUESTION : ANSWERI
1 FARA o R 7 —E?ﬁ'ihﬁﬂ*iﬁﬁ * FHETE (5035 BR) TR
PR £ AEAIR TEEN T ST ERILIRRN LU RRAINIRE ‘:E:-:'Efrﬁﬁfgﬁﬂﬁﬁﬂﬁitﬁ SR BRITRS
¥ RARE | AMENRZLENOINSME » SFAZBILAEE BiEACRRAEO 155738 » LABMEE 7048 B » IPAIRIEEE |

Copyright © 2024, Oracle and/or its affiliates
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BREFEN - ZFEHR (RN

-- English

SELECT disease, question, answerl, answer2, answer3, answer4d FROM cdcfaq
ORDER BY VECTOR_DISTANCE(embedding, (select TO_VECTOR(VECTOR_EMBEDDING(doc_model USING 'What to do if bitten by a wild dog?' as data))), COSINE)

FETCH FIRST 3 ROWS ONLY;

2 Wecome Prge 2
>EW-B2 BB &ean

Worksheet Query Builder

—- English

FETCH FIRST 3 ROWS ONLX:

F . 4
— | Script Output x

RDER BY VECTOR_DISTANCE (embedding,

3 5 @) G 0 All Rows Fetched: 30034 s

+ DISEASE |{; QUESTION

| SEARR  EEVP{ERE © SRR 7

2 3AR AT AR 1 B 7
3 3AA BRNARTIBMHE"Y

Copyright © 2024, Oracle and/or its affiliates

|4t ANSWERI
—EahiesEes  Thaf (5% 8] mIFH : 1. & IRESF > FadPem 2

SELECT disease, question, answerl, answer2, answer3, answer4 FROM cdcfag
(select TO_VECTOR(VECTOR EMBEDDING (doc_model USING 'What to do if bitten by a wild

(> Query Result 3 x

ST A IR BRI R AR A IR E 1:’&7" e m BRI - ST ARITES

EMREEREY | ERERER

-+

B £

13‘.{1.15#1%5&%‘%5‘&&%.!?. ' ERARGFEENE |

. RREIEE ~E

7
7
BFES  EREHBELEREE ///
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KRR . ERETIZBERREES

EREMFRM - 2% (HX)

-- Japanese
SELECT disease, question, answerl, answer2, answer3, answer4d FROM cdcfaq

ORDER BY VECTOR_DISTANCE(embedding, (select TO_VECTOR(VECTOR_EMBEDDING(doc_model USING 'EF K ICIEEN=HFTIE E 5 FTAILLNNT I H ? 'as data))), COSINE)
FETCH FIRST 3 ROWS ONLY;

2 Welcome Page I

PEY-BQA BQA & dN &

Worksheet Query Builder

- Japanese
SELECT disease, question, answerl, answer2, answer3, answer4 FROM cdcfaqg

RDER BY VECTOR_DISTANCE (embedding, (select TO_VECTOR (VECTOR_EMBEDDING (doc_model| USING 'BFAKEFH/ABEIR LS THhIZLn
FETCH FIRST 3 ROWS ONLY;

F .
| Seript Output x |[3> Query Result x |[3» Query Result1 x |[3» Quen 2 x [[3»QueryResult3 x [P»QueryResult4 x
3 5 ED 3R SOL | Al RowsFetched: 3 in 0.321 seconds
¢ DISEARE |{: QUESTION ANSWERI
| FEAR  EEYDIRER 0 B 7 —ERENIRE S [ 5B FUTH: 1. N REAE  TEEUNR 2. b AARES <&
2HEAR  RAEAREIEHE? SMEFEY BHESSArEASHASEEEE  EHAEHREHE
IMRAE  HAREEEAR? H7PASE | ANEIRILENIDIIINE SRR B CEEEO 1556 © MBS 70 SEEES » T REE |

Copyright © 2024, Oracle and/or its affiliates
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E Welcome Page

17050 J

SELECT class, file_name, bean_image FROM beans

ERIRR | SHERIBERD

EREFRM - BEMHEEL EMA Vector Index)

Ak

E (BERIZR © https://huggingface.co/datasets/beans )

ORDER BY VECTOR_DISTANCE(embedding, img_get_embedding('angular_leaf spot_val.16.jpg'), COSINE)

FETCH FIRST 3 ROWS ONLY;
&
EO-BR BR B¢ au

Worksheet ey Builder

SELECT class, file name, bean image FROM beans

ORDER BY VECTOR DISTANCE (embedding, img get embedding('angular leaf spot wval.lé.

FETCH APFROXIMATE FIRST 3 ROWS ONLY;

~|Seript Output x| [ Query Result x

a5 W

etched: =m0 condz
CLASE FILE WAME

| angular leaf spot angular leaf spot test

Copyright © 2024, Oracle and/or its affiliates

2 angula r_leaf spot angular leaf spot_test.2.]pg

ipg'), COSINE)

BEAN IMAGE

jpg (BLORB)
(BLOE)

3 angular leaf spot angular leaf spot test.l5.jpg (BLOB)

\ '
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IHIP

R EBRRETERRSEGIREZH

KB BRFEH T K& E — Bl BUE Select Al Profile

1 ﬁ%umXﬁ%% il = = S
SEREBEHES

I 1]
NI

ocl OpenAl Cohere Azure
Generative Al pen OpenAl

30 Copyright © 2024, Oracle and/or its affiliates
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schema * table 52/2§ view
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ACTUALS
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w
+
=
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Q
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>
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CUST!
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o
7
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= 11111111
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SEGMENTS



:IJIII'

SN oo T T M T T SR
B RAREITER
RIBERFEFE KK E — = EE Select Al Profiles

= /—

A= E D

s
ﬁ

//

1 EIE LM R IEB
BN EEHES

15 € R IE 12 FFHEERY schema »
2 table &/ view
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= E e RESH

/4— O

588 HY PLSQL API E4E Al profile:

dbms_cloud_ai.create_profile(
profile_name =>'GenAl_nl_processing',
attributes =>
Y "provider” : "oci",
"credential_name" : "GENAI_CRED",
"object_list": [
{"owner" : "GENAI" , "name" : "dept"},
{"owner" : "GENAI" , "name" : "emp"},
{"owner" : "GENAI", "name" : "bonus"},
{"owner" : "GENAI" , "name" : "salgrade" }],

"comments" : true




REST

ocCl
Cohere Gener-
ative Al

Azure
OpenAl
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Demo

Oracle Autonomous Database B#AFE = SQL (select ai)

Copyright © 2024, Oracle and/or its affiliates



Oracle Autonomous Database

EREFHB

- EXECUTE (default)
select ai BHABFXZ/VE T FEANIEEDRY

(=] Welcome Page I
>PEHY-BA RQ &N
| Workshest  Query Builder

| select ai WEESIST FETEEPX

- |Script Output x [ Query Result x
& 5 ) 3 S0L | AlRowsFetched: 1 in 3.163 seconds

BETE
14

Copyright © 2024, Oracle and/or its affiliates




Oracle Autonomous Database

EREFHB

-- SHOWSQL
select ai showsql ZBFEHZ /D

2 Weicome Page 2

@ & ¢ G W

ST FHHE/RERPX

PEE-BQA

Query Builder

[ Worksheet
select ai showsql BHBENEST FREETIEREPZ

[ Query Result x

~ Scrpt Output x
All Eows Fetched: 1 m 1.568 seconds

e

- RESPONSE
"HEET&# " FROM

1 SELECT COUNT (*) AS

Copyright © 2024, Oracle and/or its affiliates

"OPENAI"."EMP"



IOH
mil}

s/
ik

Oracle Autonomous Database H?%

N
-

EREFHB

-- NARRATE
select ai narrate 3= ALLEN & B RNIEERC

& Welcome Poge &3 |
>PEY-BQ B3] &¢an

| Worksheet Query Builder

select ai narrate #HE ALLEN RUE® FETLEHEPZ

A
- | wcrpt Output x L) Query Result x

& 5 @9 Gk SOL | AlRowsFetched: 1 in2.754 seconds
RESPONSE
| BFE2ALLENEEEN : STHA : ALLENTEM A ¢ BLAKE

36 Copyright © 2024, Oracle and/or its affiliates
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Oracle Autonomous Database B 24

EREFHB
- CHAT

am = SQL e //////A

select ai chat what is Oracle Autonomous Database 75 %8/~ IF f2 b

2 WekomePege & I
>PEB-BR B8 &

Worksheet Query Builder

gelect ai chat what is Oracle Autonomous Database FEETIFREP=T

| Script Output x  [» Query Result x |
| 2 .E_J i@ 3R SOL | AllRows Fetched: 1 in 3.735 seconds
+ RESPONSE
Dracle Autonomous Database E—EETEEMERERE  EsHExETET EEAEEERE }
EEEEZEEANESEEENsT) c CEENEREINRE A ATESNEEEERw®  s5E8E e  ECEAEATEE @R

B VEEFEEA T EE « Oracle Autonomous Database SILIEZERS T HEE » I:i% EEAEE
SEEES  ZELIAYNE - CEE 7T (ESESEUMNAFIRSENETELE  BESEEE N ERETERATEES
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R L MEBAEE ISON WA B i N CRAEN BRI A I ik

[28 Hét =X o JSON

» Use Case Flexibility
* Queryability +

* Consistency

* Easy mapping to language types

* Agile schema-less development
* Hierarchical data format

* Space Efficiency
 Standard interchange format

39 Copyright © 2024, Oracle and/or its affiliates



JSON Document Relational Duality

S row fETFTE table KR IgH Rows can include JSON columns to store data whose
FEBG T N sQL RN = schema is dynamic or evolving

AFER

40 Copyright © 2024, Oracle and/or its affiliates
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JSON Document Relational Duality

EFE

Copyright © 2024, Oracle and/or its affiliates

A EERT L ISON XHBINER -

R AR IR

GET/PUT Doc

=

1=

&2




=

7E# — & JSON Relational Duality View

JSON Duality Views declare the recipe for assembling normalized rows into a JSON document

-
sE==s

CREATE JSON DUALITY VIEW student schedule ) )
AS student - The structure of the view mirrors the

{ structure of the desired JSON object
name : Sname
student_id : stuid
schedule : student_courses

{

STUDENT SCHEDULE FOR: JILL

course name: Jill,
{ student_id: 53245,
time schedule:
course : chame [ { '
course id : cid time: 14: 00,
P - course: Math lel,

room: Ale2,
Eeacher @unnest teacher: Adam

}

teacher : tname

Copyright © 2024, Oracle and/or its affiliates




2
HRABESEHIIFEEHZNHEE

5
JSON Duality Views &8 REST (RE S = HL: GET Doc
{JSON}
o 1 View GET —1E X4 -
« BVHMBEENEN
PUT [0l 2l View
=[] [osom]
“13|= &
ié‘?}lgl'g E Eﬂ 1§5E\” %ﬁjz'ﬁ: E/\jggﬂjﬁg%ﬁ *E I%% E/\j table *Eﬁ ﬁi App Change Doc Database
. FIAHREMRERERAY duality views 112 FEEE S
- REEEREZ tMAZTELEERNALA—HHREE
ERERNEREENENERMET - EIF JSON schema {JSON}
PUT Doc

v —
SE=E

43
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GET school.edu/student schedule?q={student:Jill}
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Ld

A K

x N
X %
R
(X X X
¢ X x)
“With Oracle Database 23c Free—Developer Release, developers get early access to new app dev features ’}:: ,
highlighted by JSON Relational Duality, This release finally gives developers an opportunity to x %)
try out a feature that unifies and synchronizes the documents and relational worlds. It enables ’:i
developers and data engineers to access formats for each use case without worrying about 4

data structure, data mapping, data consistency or performance tuning. They can now also run
graph analytics on top of both relational and JSON data. Oracle’s JSON Relational Duality, a truly

revolutionary solution, is perhaps one of the most important innovations in information science in 20
years.”

Carl Olofson

Research Vice President, Data Management Software

45 Copyright © 2024, Oracle and/or its affiliates



Oracle APl for MongoDB

#E1# MongoDB AFIHEEEF KX T E 2 Oracle EnlE

<= mm == =m == )

MongoDB Application Oracle Database

MongoDB F 2 A E4EE(F AR - T E K framework
S 1 E % MongoDB £ Oracle B &
MongoDB A E{& tables M2 &7 JSON X/ collection

<XXKn

x X X X

x xX X X
46 Copyright © 2024, Oracle and/or its affiliates % X x
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MongoDB API for Oracle Database

£ Oracle BRI E# 1T MongoDB workload

MongoDB APl IR A M IRIESZ I8

Oracle Autonomous Database, B & £ & IE R

Oracle Database 21%/23%' 1538 {5 FAZ& & #2AY Oracle REST Data Services (ORDS)

U2 E1TRI 28 B2 1E MongoDB [EFTET(

MongoDB BiE& A E4E4E F M ENTT « TB K framework
* MongoDB HY collection FH Oracle E R} [E table HY JSON X 4 table BFE 7 15
455 saL & Oracle B R} /EEL JSON collection Al A — B SIS %
- O]/ EIRFERS JSON B EMERIALER - il : EHUE R - XML - spatial...
« O] Oracle ERIER AW D ITEE N Rz BB INE:
- oI E R - 3R - BEBREIRS MongoDB HY collection

7= MongoDB O] DUEFF R EREEAE

Copyright © 2024, Oracle and/or its affiliates
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MongoDB API for Oracle Database

HERE
—hiRERREN BT R B/ ER DRI EN RIS

& MongoDB connection t4 /% Oracle Eifl/EHJ connection
7538 Oracle EREY transaction AYSZ 12 - MongoDB & FHTZ Tt B %5 transaction HE{REE T

Limitations for applications:

MongoDB API {£  Oracle Bl EERY authentication /2 authorization
. \Hﬁﬁ Oracle E R} ERITE AR E 2 12 $2 MongoDB collection
EEERNERAEINEREEE
Indexes WA7B%548 sQL E4E (219

* db.createlndex() from MongoAPI does not create an index
SQL> create index lastidx on
employee (json value(data, 'S$.job' error on error));

- Addressed in Oracle Database 232!

Aggregation pipeline 7Kz 1% (21°)

» Addressed in Oracle Database 23
. K
X X
Copyright © 2024, Oracle and/or its affiliates & §
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MongoDB API for Oracle Database

JSON BN B EEH

Option 1
£ oracle BRIk T B

JDBC, node-oracledb, sqlcl, etc.

® O Desktop — sql — java « sql /[nolog — 64x7

SQL> insert into tab values('{"hello":"world"}');
1 row inserted.

sQL>

Copyright © 2024, Oracle and/or its affiliates

N

Option 2
£ FH Mongo AR & T B

mongo-java-driver, node-mongodb, mongosh, etc.

. O jspiegel — mongosh mongodb:[/<credentials>@MQSSYOWMQVGA...

jspiegel@jspiegel-mac ~ % mongosh ——quiet $uri
admin> db.col.insertOne({"hello":"world"});
{

acknowledged: .

insertedId: ObjectId("628a5435b4bceaals6f753be")
}

admin>




)
7
MongoDB API for Oracle Database // //

MongoDB API

database credentials
A

mongodb://admin:MyPassword @

hostname identifies database
A

|
g0a51db2590de87-demo.adb-dev.eu-frankfurt-1.oraclecloudapps.com:27017/

Mongo database ==
Oracle schema TLS/SSL required

 — e —
admin?authMechanism=PLAIN&authSource=Sexternal&ssl=true&...

50 Copyright © 2024, Oracle and/or its affiliates



New Property Graph Views in Oracle Database 232
to treat data as vertices or edges in a graph

For example, to discover indirect money movements
from bank account 'B' to bank account 'E'




Defining a property graph view is simple

Just declare the tables whose rows represent vertices or edges in the graph

CREATE PROPERTY GRAPH bank_graph

VERTEX TABLES
bank accounts as accounts
PROPERTIES (id, balance))

EDGE TABLES (
bank_transfers ¢t ——————
SOURCE KEY (from_acc) REFERENCES ACCOUNTS(ID)
DESTINATION KEY (to_acc) REFERENCES ACCOUNTS(ID)
PROPERTIES (amount, to_acc))




Querying the view is simple

This query finds money flows from account ‘B’ to account ‘E’

The database understands the intent

SELECT graph.path and generates the code to get it by
FROM  GRAPH_TABLE (
bank graph

MATCH (v1)-[e is BANK_TRANSFERS]->{1,3} (v2)

walking the graph

WHERE v1.id = 'B' Writi h :
AND v2.id = 'E°’ riting the same query using

COLUMNS LISTAGG(e.to acc, ',') AS path) relational SQL requires 12 joins and 3
) graph unions

SQL:2023 includes SQL syntax for property graphs (defined by the I1SO standard ISO/IEC 9075-16). Oracle Database 232
implements this new syntax so that graph operations can be executed using SQL. Before Oracle Database 232 graph operations
were enabled by the Property Graph Query Language (PGQL). Along with PGQL, Oracle Database 232! supports the new SQL syntax

for property graphs.




Oracle Converged Database

With Oracle Database 232, one part of an app can treat the data as relational, while other parts treat the same
data as a document, and others treat it as a graph.

Converged Database Architecture Single-purpose databases
—~—
il
_‘m OLTP
=
Document OLA

—
e
Q, =

Search Graph

for each data type and workload
for any data type or workload Multiple security models, languages, skills, licenses, etc
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Oracle Database 232

RALEFEREENERRBKIIEE

S G S
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/\

o LEBHAE S Al Vector S HRAEFNEMNBIEER

HEEPER - EmEM A S0 LEHEZEER saL -
BERBONERALTR  FIEEREZEZmAER 3 -
#7771 Al Vector Search & {EEEBRVAERBIEER - EXENERHES Ko TEEN I UKIRIR !
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Oracle Database 232
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@ A ABBREMT Al IR BRASRESL saL BrAE

«  FEFAHK Oracle Autonomous Database
- HRIXENERT Al & Oracle Cloud Infrastructure GenAl ~ Azure OpenAl * OpenAl & Cohere
A ABUUATEIIERIE saL ; oI AREFHABARESHNEARFREHDERE

57 Copyright © 2024, Oracle and/or its affiliates



Oracle Database 232

RALEFEREENERRBKIIEE

- EHEABESERNERSRMAZRFIET R
- Oracle Database 232' fJ JSON Relational Duality Al MBERNBRBUNENGEBIEEEENE - LE—MNBEREBESH - |BAEEHERN (1T

TR B BRI A —BHEE) B ERZR saL 2k JISON X RER DTN BHER - .
« ¥&MC Oracle Database API for MongoDB - BEBE X MongoDB 5509 JSON ZIZEFZET - A ZMERE X Oracle Database 232" -

« ¥ Property Graph Views AI&&5{E Graph WEFHZNFHEE - )
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Oracle Database 233 — The Next Long Term Support Release
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Oracle Database 232! is available TODAY

In the Oracle Public Cloud On-Premises via Oracle Database Free




Projected Database Release and Support Timeline

1 9 C Lon g Term E\i\izi:js q Extended Upgrade Support (TBD)

Innovation Release - 2 years of Premier Support, and no Extended Support

Long Term Release - 5 years of Premier Support, and 3 years of Extended Support
Always refer to MOS Note: Release Schedule of Current Database Releases (Doc ID 742060.1)
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