ORACLE

MySQLZEARI N F—ANR-REUTERI R AEE
MySQLONAR—S R —EXZERI THERI 3 5E
A—=T>V—-ZAN>T7L > 22024 Ehime

I.II

L AEE / Yoshiaki YAMASAKI
MySQL Master Principal Solution Engineer & MySQL Cloud Evangelist

MySQL Global Business Unit
HARASVIHRA ST

W oA /0 /17 AR TERRE

S |




MySQL&(S?

HRTEEEERL TV A-TVY—-2FT—HINR-2R
LAMPASYID"M"

 Linux + Apache + MySQL + PHP/Perl/Python

« Web7 VT —23> %R I 20T IrI R —R
NWF TSR IA— LI

* Windows, Linux, macOS

y J I L. - ECRBZ RN CTHNZEFIBOMISMER
) A EF A

o A 0— KRBT —AR—-ZEENEZT159 A
- BIEARERS DTS

2 Copyright © 2024, Oracle and/or its affiliates



MySQL®DEDH

MySQL AB(MySQL#t)AlI%
BADOIN—23> %6

v3.23 v4.0

BRI RIUT 3>
"MySQL Network”
FFR
MySQL#t®D B> IMI03RAT LXH MySQLDYISIR- =R TR
BAZEA MySQL AB%Z$1B H—-EX0HE 11K % I> o aESES U
MySQL#X&4t | (F911/8M)TEUX JJ—2X MySQL HeatWave
Bt AvA J)—2
v8.1| [v8.3
v5.0 v5.1 v5.5 v5.6 v5.7 v8.0 v8.2| [v8.4

N N =Y N ---jm--------w----

BBEOA-T>Y-Z-
AT ANSBGPLIC

3 Copyright © 2024, Oracle and/or its affiliates

A5V H"MySQLD
No>YD2a> -T2
InnoDBOFAFE{E %
Innobase OYZE X

ASOVDY> - IM4I0SAT L X%
$7.4B (¥181{EM)TRINT I LEHR
RRINZE S DEEBERET
2010F1H27HICEIE T
MySQLEBFIE

MySQL Global Business Unit
ELTHIE

MySQLODISI K-
H—-EXDEE 21 ERD
MySQL Database
ServiceVJ—X




MySQL®DEDH

MySQL AB(MySQL#t)AlI%
BADOIN—23> %6

v3.23 v4.0

BRI RIUT 3>
"MySQL Network”
FFR
MySQL#t®D B> IMI03RAT LXH MySQLDYISIR- =R TR
BAZEA MySQL AB%Z$1B H—-EX0HE 11K % I> o aESES U
MySQL#X&4t | (F911/8M)TEUX Jy—2X MySQL HeatWave
Bt AvA J)—2
v8.1| [v8.3
v5.0 v5.1 v5.5 v5.6 v5.7 v8.0 v8.2| [v8.4

N N =Y N ---jn--------m----

BBEOA-T>Y-Z-
AT ANSBGPLIC

4 Copyright © 2024, Oracle and/or its affiliates

A5V H"MySQLD
No>YD2a> -T2
InnoDBOFAFE{E %
Innobase OYZE X

ASOVDY> - IM4I0SAT L X%
$7.4B (¥181{EM)TRINT I LEHR
RRINZE S DEEBERET
2010F1A27HICENE T
MySQLEBFIE

MySQL Global Business Unit
ELTHIE

MySQLODISI K-
H—-EXDEE 21 ERD
MySQL Database
ServiceVJ—X




EIMRMYSQLOFIRB S E
MySQLY —/\— (32 THEDY — X 1— ROT=8) \A Ty KSR & BT HE

MySQLZE# T EREE MySQLOYZ—S RH—EZ Il 757 RR1F717 BMySQL

J=1=71RMySQL HeatWave MySQL MySQL Operator for k8s

« LAV -3 EBmE St el SEEE - MySQLOEE] ISR %
REEBERICEERHAEZER - MySQLF—AN'100%h5E - Kubernetes t(CHBEEIEBEHEIE
*OpenSSLICEIF 2iBHNRIAHRD e ERT-ADHISOK -

EIFARMYSQL R F B 1> D% 050

« SR—KNF—EAPEER
1T AR 15¢z § 184 § 35¢

- SE/EE/CGENMZIRATAE ez W ax @ e

TPC-H 500TB MySQL HeatWave Lakehouset M TUILIR 4 RELEES

WINDOFIRSETEMYSQLEIFEF — AEEHUE
SPIEERICE 3 Y N— M —EX2CFHABVWEEFET

5 Copyright © 2024, Oracle and/or its affiliates



RIRNT=AR=Z(RNIRNVART) &l ?




NIMVF=IR=A(RTMVART) &ld ?

o TAZRRTONINLEUTRTEL. TERATEST—IR-2X
¢+ TACHUTIINTAI)ZERMU(T —IDEHREZEL TR NUEL).

NI NILEIDEEEEZET R I BLICED. MERDT —AN—AT(ITERNOLERICE DHRZEN B E(C/RD
o LLM(RFRIRSEBETI) 2GR T RF(C. LLMARISR VA ZFE5E I D

RAG(Retrival-Augmented Generation) 23R 9 3CHICERENDEEHD

7 Copyright © 2024, Oracle and/or its affiliates




NIMVF=IR=A(RTMVART) &ld ?

+ TIERRTONINVEUTRIFU, TERTEST —IR—-X COFRICOVTHRRL
¢+ THCHUTIORT A2 ZEMUT —IDBRZERBL NI ML)

R NVEIDREREZETE I HL(CED. JERDT —IR—A T TERNOILBIRICE DURZENATREICRD
o LLM(RFMUESEEZETIV) ZEAH T 38T, LLMARISRVKIGZ 5T I D

RAG(Retrival-Augmented Generation) 23R 9 3CHICERENDEEHD

[ Atzw 3> Tl& ]

8 Copyright © 2024, Oracle and/or its affiliates




MySQLZAYI M7 —AR—AELTERTBIC(E ?

9 Copyright © 2024, Oracle and/or its affiliates




MySQLZANI MLT—HINR—-AELULTERTBICIE ?

o THAZERITTONINVELTRTET D

o TARHUTIINAT12I)2ERU(T—IDERZZRELTRINUEL).
RNV DREREZETE T HLICELD, ERDT —IN—RATIFTERNOILEIRICE DURFR N AIEE

10 Copyright © 2024, Oracle and/or its affiliates




MySQLZANI MLT—HINR—-AELULTERTBICIE ?

o THAZERITTONINVELTRTET D
=> RN T =92 RFTEINI N T —TENNE

o TARHUTIINAT12I)2ERU(T—IDERZZRELTRINUEL).
R MVEIDEEREZETE I 2E(CED. MERDT —IN—A T TERMOICEIRICE DUHRZEN BT HE

=> RN E DR 25T E I BEEN W E

11 Copyright © 2024, Oracle and/or its affiliates




MySQLZANI MLT—HINR—-AELULTERTBICIE ?

o THAZERITTONINVELTRTET D
=> RN T =52 RFTEINI N T —TEENNE

MySQL 9.0BABFTAINLT—HEINMEZ D

o TAHUTINATA2I)2ERU(T—IDERZZRELTRINUEL).
RNV DREREZETE T HLICLD, ERDT —IN—ATIFTERNOILEIRICE DURFR N AIEE

=> RN E DR 25T E I BEEN W E

12 Copyright © 2024, Oracle and/or its affiliates




MySQLZANI MLT—HINR—-AELULTERTBICIE ?

o THAZERITTONINVELTRTET D
=> RN T =52 RFTEINI N T —TEENNE

MySQL 9.0BABFTAINLT—HEINMEZ D

o TAHUTINATA2I)2ERU(T—IDERZZRELTRINUEL).
NI NVEIDEREZETE I HLICLD, ERDT —IR—ATIFTERNOLEIRICE DURFR N AIEE

=> N NS OEEEZ 5T E I SRR
HeatWave MySQL%{EF S 3¢ DISTANCERI#TAY ML IDEERE 5T E R AE

13 Copyright © 2024, Oracle and/or its affiliates




MySQLZANI MLT—HINR—-AELULTERTBICIE ?

o FTARERTONRNINLELUTURIFET B
=> NI NT —AZARTFETETHAINI M T —FEINE

MySQL 9.0LARFTAIMLT—SBINMEZ D

o TAICHUTIARTAIIZERKRUL(T—IDEKRZEEL NI ML),
NINVEIDEEEEZETE I B ECED., IERDT —AR—XAT(ITERN I BRICE DREN I EE

=> N NLEIDIERZ5TE 9 2RI
HeatWave MySQL%{EF S 5¢. DISTANCERI#TAY ML RIDEERE% ST BRI AE

HeatWave MySQLT(IML_EMBED_ROW/TABLEJL—F> DB TI AT (> bR FIHE

14 Copyright © 2024, Oracle and/or its affiliates
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https://dev.mysql.com/doc/refman/9.0/en/vector.html

£17# : STRING_TO_VECTOR E#{. VECTOR_TO_STRING B3}

mysgl> SELECT STRING TO VECTOR('[0.11'");

o +
| STRING TO VECTOR('[0.1]') |
o +
| OOd=

o +

mysgl> SELECT STRING TO VECTOR('[0.1l, 0.011"); X" O & ESXFA LT RE(NAFIT - THDIz0)
T STRING TO VECTOR('[0.1, 0.01]") T mysql> SELECT STRING_TO_VECTOR('[0.1]');

_|_ _______ j__t ______________________ +

| OO0O=

Ll#< |

e +

1 row in set (0.00 sec)

mysgl> SELECT VECTOR TO STRING (STRING TO VECTOR('[0.1, 0.011"'));
o +

| VECTOR TO STRING (STRING TO VECTOR('[0.1, 0.011'"')) |

o +

| [1.00000e-01,1.00000e-02]

o +

1 row in set (0.00 sec)
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E{7# : VECTOR_DIM BE%X

mysqgl> SELECT VECTOR DIM(STRING TO VECTOR('[1l]'));
o +
| VECTOR DIM(STRING TO VECTOR('[1]'") ) |
o +
| 1|
o +

mysgl> SELECT VECTOR DIM(STRING TO VECTOR('[0.1, 0.21'"));
o +
| VECTOR DIM(STRING TO VECTOR('[0.1, 0.2]') ) |
o +
| 2 |
o +

1 row in set (0.00 sec)

mysql> SELECT VECTOR DIM(STRING TO VECTOR('[0.99, 0.2, 01'));
e et it P +
| VECTOR DIM(STRING TO VECTOR('[0.99, 0.2, 0]') ) |
e et it P +
| 3 |
e et it P +

1 row in set (0.00 sec)
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E{TH : RONVFT—HB

mysgl> CREATE TABLE vec (id INT PRIMARY KEY AUTO INCREMENT, vec VECTOR (2) ) ;
Query OK, 0 rows affected (0.01 sec)

mysgl> INSERT INTO vec VALUES (1, STRING_TO_VECTOR('[O.l, 0.11"));
Query OK, 1 row affected (0.01 sec)

mysgl> INSERT INTO vec VALUES (2, STRING_TO_VECTOR('[O.2, 0.21"));
Query OK, 1 row affected (0.01 sec)

mysqgl> SELECT id, VECTOR TO STRING (vec) as vector from vec;

e +
| id | vector |
e +
| 1 | [1.00000e-01,1.00000e-017 |
| 2 | [2.00000e-01,2.00000e-01] |
e +
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NI NVT—H2EMTBHDI—F> (HeatWave MySQLT{ERIBIEE)

« ML EMBED ROWEA%K : 11707 DU TINTAI7EKTD
« ML EMBED TABLEJO>—>v—: T—JIOFT =AU THEFITOT —AICTHUT)IATAII%ERK TS

IIRTAI)ZERR T D (CEATEBLLMIEHeatWave MySQL 9.1. 2Kfsa T T D47E4E

call_minilm_112_v2 : |EBOI>AT(JH

multilingual-e5-small : BAEREDRZBIUNDI AT 1>

. cohere.embed-english-v3.0 : EOIAT(OIH (%)

. cohere.embed-multilingual-v3.0 : HARBREDRZBUNDIAT(TH (%)

X OCIDGenerative AIY—EXLEIE T B L THEARIEE(CRBLLM

-bbdl_\)l—l

SEYN—AENBLLMMENEN DT EGH D28 BRFIEIRFAT O RF1X> M SIRTZE N

HeatWave User Guide / Supported Languages, Embedding Models, and LLMs
https://dev.mysgl.com/doc/heatwave/en/mys-hw-genai-supported-models.html
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https://dev.mysql.com/doc/heatwave/en/mys-hwgenai-ml-embed-row.html
https://dev.mysql.com/doc/heatwave/en/mys-hwgenai-ml-embed-table.html
https://dev.mysql.com/doc/heatwave/en/mys-hw-genai-supported-models.html

{2 : OCI Generative AIY—EAXEDEIES E

OCI Generative AIY—EXEE#E T Bz(C(F.

dinl

BHIERENNETY
A=

o RIEEFLTORFIASMESIBU TRV

« HeatWave User Guide / Authenticating OCI Generative Al Service

https://dev.mysgl.com/doc/heatwave/en/mys-hw-genai-authenticate-service.html
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https://dev.mysql.com/doc/heatwave/en/mys-hw-genai-authenticate-service.html

NI MV —5 DIEREZk$HBEEL (HeatWave MySQLT{EFRIHE)

» DISTANCEES%K : 22D MLT —ADREDIEERZK$hDBEER
- YA >IRRE. NiE. 1—-JYy RIERkD31E%EZETE rIEE (COSINE, DOT, EUCLIDEAN)

»VECTOR_DISTANCERIZ E:5% 50 . DISTANCERSZR D>/ Z ATHDHERRFELED
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https://dev.mysql.com/doc/refman/9.0/en/vector-functions.html

=E{7# : ML_EMBED_ROWEZY. DISTANCEREIZX

mysqgl> SELECT sys.ML EMBED ROW ("K', JSON_ OBJECT ('model id', 'multilingual-e5-small')) INTO @Qvl;

Query OK, 1 row affected (0.64 sec)

mysgl> SELECT sys.ML EMBED ROW('J#', JSON OBJECT ('model id', 'multilingual-e5-small')) INTO @v2;

Query OK, 1 row affected (0.57 sec)

mysql> SELECT DISTANCE (@vl, @v2, 'COSINE');

o +
| DISTANCE (@vl, @v2, 'COSINE') |
o +
| 0.10679465532302856 |

\
o +

1 row in set (0.00 sec)

mysqgl>

mysgl> SELECT sys.ML EMBED ROW ('AJLA', JSON OBJECT ('model id', 'multilingual-e5-small')) INTO @v3;

Query OK, 1 row affected (0.64 sec)

mysql> SELECT DISTANCE (@vl, @v3, 'COSINE');

o +
| DISTANCE (@v1l, @v3, 'COSINE') |
o +
| 0.19882500171661377 | —_—
o +
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=E{7# : ML_EMBED_ROWEZY. DISTANCEREIZX

mysql> SELECT sys.ML_EMBED_ROW('{hEE', JSON_OBJECT ('model id', 'multilingual-eb5-small')) INTO @v4;
Query OK, 1 row affected (0.68 sec)

mysql> SELECT DISTANCE (@vl, @v4, 'COSINE');

| DIsTANCE (evl, Gvd, 'CoSTNE') |
T S e | —— | TRGNBIOCOSINEREBEET AL LD E RN
Jlr—“"f"“;“(a—ag““)— ———————— t [ REAIVAIEDIEITN
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217l : ML_EMBED_TABLED 0> —3+v—. DISTANCERJ#X

AL FTBLE 1—hSFEEN. commentT—J)LO
commentFl([CA&INENTLB L ZETE

mysgl> SELECT * FROM vectordb.comment;

0
comment id | customer id | book id |
S CooooooooooofTooooooTooooTtoooTooooTtToTT T T T T T TTTITTIIIIIIIIIIIIIIIITTTTTTTTTTTTTTTTTTTTTTTTTo
1| 1| 1 | EHEMEDAEFNTOTHRV. ENMESFIC/\NO>TVET !
2 | 2 | 2 | EBEOEFEEEIL(IEREISE, Tl &EFEREVOETFIRIKTE CTHEHIEL,
3 | 1| 3 | ZeAHASIERHE. CARREICA M -NERATIBRATEDRIOR.
4 | 3 | 4 | FENDILADIREATOAES AT !
5 | 4 | 3 | RUSEELOOENRITE. JKHBEEDDEFERIEDI.
6 | 2 | 1 | BETFINVRVN £FvIHEIE, INLEDRODICA > ILURBVEE S >EEBVDEEL,
7 3 5 | BADTHRASBMHESESY
S CooooooooooTooooToooTToTtooTTTTTTTAT T

28 Copyright © 2024, Oracle and/or its affiliates




217l : ML_EMBED_TABLED 0> —3+v—. DISTANCERJ#X

mysgl> DESC vectordb.comment;

F———_————— F———_——— +————— +———— - +—————— +

| Field | Type | Null | Key | Default | Extra |

F———_————— F———_——— +————— +———— - +—————— +

| comment id | int | NO | PRI | NULL - - N N - N N

| customer id | int | YES | | NULL |+ BB BIECEI AT A2 ZERUIEWTF AT =N A TVBF %,
| book_ id | int | YES | | NULL | ZE5|ZUEART ML T —AZIEUIC VI ZIETET D

jcomment o yrmmenerl R TM ] (AE-RBIT-TJLESIEIORR)

T / - ABUF-IIEISELREE . BHEOT—TILCHINEIENS

mysqgl> CALL sys.ML EMBED TABLE ('vectordb.comment.comment', 'vectordb.comment.comment vec',
-> JSON OBJECT ('model id', 'multilingual-e5-small'));
Query OK, 0 rows affected (1.25 sec)

mysgl> DESC vectordb.comment;

o ———— o ————— +—————- e - - +
| Field | Type | Null | Key | Default | Extra |
o ———— o ————— +—————- e - - +
| comment id | int | NO | PRI | NULL | |
| customer id | int | YES | | NULL | |
| book_id | int | YES | | NULL | |
| comment | varchar (50) | YES | | NULL | |
| comment vec | vector (2048) | NO | | NULL | |
de e e e e e e do e e = +
(
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217l : ML_EMBED_TABLED 0> —3+v—. DISTANCERJ#X

mysqgl> CALL sys.ML EMBED TABLE ('vectordb.comment.comment',
-> JSON OBJECT ('model id',

Query OK, 0 rows affected (1.27 sec)

mysgl> DESC vectordb.comment vec;

o ————_— o -
| Field | Type |

o ————_— o +

| comment id | int |

| comment vec | vector (2048) |

de e e e +

2 rows in set (0.00 sec)

30
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217l : ML_EMBED_TABLED 0> —3+v—. DISTANCERJ#X

mysgl> SELECT sys.ML EMBED ROW('IZXA7')—', JSON OBJECT ('model id', 'multilingual-e5-small'))

-> INTO Qquery embedding;
Query OK, 1 row affected (1.31 sec)

mysgl> SELECT c.comment id, c.customer id, c.book id, c.comment,
-> DISTANCE (c.comment vec, (@query embedding, 'COSINE') AS distance

-> FROM vectordb.comment c

—-> ORDER BY DISTANCE (c.comment vec, @query embedding, 'COSINE') ASC¥G

LR IR R b R b b g b b S b b S b b b b b b b b b b b 1 row LR IR R b I b b IR b b b d b b S b b S b b g b b I b b

comment id: 7
customer id: 3

book 1id: 5
comment: [EDTHRASBFERETBEEY
distance: 0.11284857988357544 —™/m

LR IR R b R I b b g b b S b b I b b b b b b b b b b b 4 2 row * ok ok ok ok ok ok ok ko

comment id: 4

customer id: 3

commentF[C A TWALE1—EIZRT— | EVSEEED BRI RIES %
HAECY - M TUELI—ZRRUAER. [ZAT— [EBEEDEVWWELI—Z
FICRRTETLD

book id: 4

comment : FEHDIPADRETOAES AT |
distance: 0.13298475742340088

LR IR R b R I b b g b b S b b S b b I b b b b b b b b 3 row LR IR R b I b b IR g b b g b b S b b S b b S b b I b b

comment id: 3
customer id: 1
book 1id: 3

comment : FeAHIBHIEEF(E. CARBUCAM-U-HD BRI IBRATEDRNOMR,

distance: 0.16685640811920166
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E1761 :

LR IR R b R I b b g b b S b b S b b I b b b b b b b b 4

comment id:
customer id:
book 1id:
comment :
distance:

I I I b b b b b b b b b b b b b b b b b I I b I b Y 5.
comment id:
customer id:
book 1id:
comment :
distance:

LR A A b b b b b b b b b b b b b b b b b b b b b i b4 6.

comment id:

customer id:

book 1id:

comment :

distance:

LR i i b b b b b b b b b b b b b b b b b b b b b i b4 '7.
comment id:
customer id:
book 1id:
comment :
distance:

7 rows 1in set

32

ML_EMBED_TABLED O>—>v—, DISTANCEREI#X

row LR IR R b I b b IR g b b g b b S b b S b b S b b I b b

5

4

3

BRMFEREEDENOIEFE. JLHDEELDEFERIED,
0.17830097675323486

TOW % %%k kk ok ok k& ok ok ok kok ok kK k ok ok ok ok Kk ok
1

1

1

BREMEDAFTFNTOVTHERW, EZD
0.18395888805389404

row LR IR R b I b b IR g b b g b b S b b S b b S b b I b b

2
2
2

ETEOEFECEEE (EERIESTE, Fr> T KEFEREVSEIFIAREEE CTEA L,
0.19708287715911865
row PR A b b b b b b b b b b b b b b b b i b b b b b i ¢
6
2
1
EIFvIHVRWV, £FrINEIE. IMNLEDRDCA>ILURVEE I >EERLVDEEL,
0.20563781261444092
(0.00 sec)
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HeatWave GenAl : SQLZIF CLLM%Z{EF




HeatWave GenAl ZfE>T. SQLTLLMZERI 35 EDEHCEE

« HeatWave GenAl ([C&B1> T —AN—ALLMEB B EENTEA> T —IR=X RN« AR #15
https://enterprisezine.jp/article /detail /20127
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https://enterprisezine.jp/article/detail/20127
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HeatWave MySQL O 7—FFJFv

« MySQLICXUTSQLZZEITI A TEBNICERILENS
(HeatWaveDHIBEEIEICEXH I BiHma(E. JO> MIHBAMDSTIULIEEN )

o TADEFITODMNIHBAMDSTUIEEN, EF7—H(IhERF HeatWave /- RICRIREN S

Insert/ D BR
Update /=- 91U tyb

2

MySQL Database Service

ﬁ WHHE
HeatWave Node

MySQL JI>I\135 & ATF4X1H— SHSITZATS1-5

91y
OLTPSIY DI Fy5a99 ) e I N
i1t BiE1t _— AT TIRAT —2T A(():)
Object Storage
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