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« Roel Hartman =¥
10K posts

A Oracle ACE
Director

Edit profile

Roel Hartman **
@RoelH

Director at APEX Consulting.
Oracle ACE Director.
Director at ODTUG.

5 Software developer/Programmer/Software engineer © The Netherlands
2) roelhartman.blogspot.com © BornJune 10,1965 [5] Joined March 2007

332 Following 4,265 Followers
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S \g Schema Property

& Level Oracle Database - it
SQL Domains Privileges "
et 23C 0
Schema
S x = Read-Only
- i App Simple Per-PDB
Standby

@@

= JSON / Relational -/? &_ True Cache
e | -
Microservice Support Duality o XX o SQL Firewall
&' me rernm e
0 @ ol L8 a8
Priority Transactions Globally
Al Vector Search 236 D[i)strit;uted
atabase
E JS Stored Procedures «o/ ~
v v B o Shrink Boolean [
. . e o Tablespace D at at pe
Rolling Patching Developer Role y 280




Annotations

SELECT
Without
Schema-Level FROM

Privileges

User- GROUP BY

friendly -
eror. COlUMN Alias

Messages or Position

Few Changes for SQL in Oracle Database 23c

Oracle Database

23¢

App Simple

Extension up to

4096 Columns
Developer

Role
IF [NOT] EXISTS

Returning
Clause with

OLD, NEW SQL
Domains
UPDATE
via JOIN
Boolean
Data Type
Table Value
Constructor



w Datatype




SQL> alter table oehr employees
2 add ( on holiday boolean default false not null)
3* /

<1

Table OFEHR EMPLOYEES altered.




SOQL> update oehr employees
2 set on holiday = true
3 where employee 1d <= 110
4% /

11 rows updated.



SQL> select count (*)
2 from oehr employees

3 where on holiday
4% /

COUNT (*)

11



@ Safari File Edit View History Bookmarks Develop Window & ] =~ Roel Hartman : Mon 9 Oct 17:13

=— DB23c for the APEX Developer Q demo v

Booleans

First Name Last Name Email Phone Numbor On Holiday
& Steven King SKING 515.123.4567 TRUE
& Neena Kochhar NKOCHHAR 515.123.4568 TRUE

Lex De Faan LOEHAAN 515.123.4569 TRUE
Z Alexander Hunold AHUNOLD 590.425.4567 TRUE
# Bruce Ernst BERNST 500.422.4568 TRUE
Z David Austin DAUSTIN 590.423.4569 TRUE
& Valli Pataoalla VPATABAL 590.42:.4560 TRUE
& Diara Lorentz DLORENTZ 590.42:.5567 TRUE
& Nancy Greenberg NGREENBE 515.124.4569 TRUE
4 Danel Faviet DFAVIFT 515124 4169 TRUF
& John Chen JCHEN 515.124.4269 TRUE
4 Ismael Sciarra ISCIARRA 515.124.4369 FA_SE
& Jose Manuel Urman JMURMAN 515.124 4469 FA_SE
4 Luis Popp LFOPP 515.124 4567 FA_SE
4 Den Raphaely DRAPHEAL 515.127.4561 FA_SE
Z Alexander Khoo AKHOO 516.127.1662 FA_SE
A Shelli Baida SBAIDA 515.127.4563 FA_SE
A Sigal Tobias STOBIAS 515.127.4564 FA_SE
& Guy Himuro GHIMURO 515.127.4565 FA_SE
A Karen Colmenares KCOLMENA 515.127.456€ FA_SE
4 Matthew Weiss MWEISS 650.123.1234 FA_SE
& Adam Fripp ATRIPP 650.123.2234 FA_SC
Z Payam Kaufling PKAUFLIN 650.123.3234 FA_SE
4 Shanta Vollman SVOLLMAN 650.123.4234 FA_SE
4 Kevin Mourgos KMOURGOS 650.123.5234 FA_SE
@ Julia Nayer [Z; App 101 [SPage7 (DSession ™ A Debug @ [k} QuickEdit § Customize () IR FA_SE




&€ Safari

File

Edit View

History

= DB23c for the APEX Developer

Booleans

Qv

First Nameo

Steven
Neena
Lex
Alexander
Bruce
David
Valli
Diara
Nancy
Nanel
John
Ismael
Jose Manuel
Luis

Den
Alexander
Shelll
Sigal

Guy
Karen
Matthew
Adam
Payam
Shanta
Kevin

Julia

Go

Bookmarks

Actions v

Develop

Window

Last Nam2
King
Kochhar
De Faan
Hunold
Ernst
Austin
Pataoalla
Loreatz

Greenbery
Faviet
Chen
Sciarra
Urman
Popp
Raphaely
Khoo
Baida
Tobias
Himuro
Colmenares
Weiss
Fripp
Kaufling
Vollman
Mourgos

Nayer

Employee

First Name
Steven

| 4
Email
SKING

| 4
Hire Date
2/10/2010

Saary
24000

Manager Id

Date Of Birth

71271929

Cancel Delete

o @ Appio

D Page 8

Email

SKING

GHIMURO

KCOLNMENA

MWEISS

ArRIPP

PKAUFLIN

SVOLLMAN

KMOURGOS

(D Session @ ¥ Debug @ (&) Quick Edit

4

4

On Holiday *

Last Name

King

Phone Number

515.123.4567

Job Id
President

Commission Pct

Department Id

Executive

Phone Numbar

5151234567

-

Apply Changes

515.127.4565

515.127.456€

650.123.1234

650.123.2234

650.123.3234

650.123.4234

650.123.5234

? Custemize

O =

Roel Hartman <) Q

On Holiday

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE
TRLIF

TRUE

FA_SE

FA_SE

FA_SE

FALSE

FA_SE

FA_SE

FA_SE

FA_SE

FA_SE

FA_SE

FALSE

FA_SE

FA_SE

FA_SE

FA_SE

MonQ Qct 17:13

R demo v



@ Safari File Edit View History Bookmarks Develop Window Help & L | Roel Hartman <) Q . Mon Q@ Oct 17:15

: . , £ . demo
O APEX App Builder SQL Workshop Team Development - Gallery () Search ‘(_);, @ dorno
'T‘I Application 101 | Page Designer [ v 8 Go o : + v P~ &t Save n
Rendering Dynamic Actions Processing Page Shared Components Layout Page Search Help Page Item

1| Page 8 Employee =V v
Pre-Rendering
Narre P8_ON_HOLIDAY
Components
Dialog Header Type Checkbox ¥ e
Content Body
: Label
= Employee
Region Bedy Settings
PE_EMPLOYEE_ID
Use Defaults O
PE_FIRST_NAME
pS_LAST_NAME Checked Value TRUE
PE_EMAIL Unchecked Value FALSE
PE_PHONE_NUMBER
Layout
PE_HIRE_DATE
Fe_Joe.1D Appearance
PE_SALARY
PE_COMMISSION_PCT Validation
»
PE_MANAGER_ID
P&_DEPARTMENT_ID Advenced
P8&_DATE_OF_BIRTH
Source
] PE_ON_HOUDAY
Dialog Footer Form Region Employes v >
.| Buttons Column ON_HOLIDAY v
Close Data Type
= NUMBER
= CANCEL
Query Only DATE
Delete
=3
N DELETE TIMESTAMP WITH TIME ZONE
Next Default TIMESTAMP WITH LOCAL TIME ZONE
- INTERVAL YEAR TO MONTH
3 save
= INTERVAL DAY TO SECOND
— Type
(), CREATE CLOB
Post-Rendering . BLOB
Session Stat SO
BFILE
Storage

SDO_GEOMETRY

Server-side Condition






SOL Domains




Email address
Credit card no.
Zip code
Birthday



Q> creatg clomeuhil ealiciclal MeEhEEINClsi e lzhes
ZEE onsi=rEataaiEos e diilic Elircont iyene kil (o mEliiiceiFe = rrnun e (W Dal rinif cle s e i)

EE s Havasalecia (i mon st be Eween (i sizsideaicel, ol rehidace )t/ 12 years
cEoclelalaofieniaid i rth date, MM=DD")
Sl

Domain B IDRIEL D2 elicEichicisieh



S0L> ealicer tegls oche cmglonyEes cielel (I elElieE @i loalmiela lealieisiol CEleE )
s

5]

Table OFEHR EMPILOYEES altered.




SQL> declare
2 1 lonireln dete CelEes
begin
el s BUREEC = | ol romee it emplieizeeis) s L oop
EENE lslilivel daltc (R runetelomsRanceommzeiitie (to char(date” 19520=-01-01", "J")
Ao elneiaifel= e RIRTAC ISR D = S IR S )
LAiE© Efelaciol Mok Te ¢
Lioglaice oelir  Smplleijess
set cete oI loaseilh. = . JosksiEleelcie=
Whiere cmployes el S Eiel o Cniglienisl=r el
end loop;
end;

o/

COEINSS TR (0 Q) Hoe e s on - (O SrEEe

PL/SQL procedure successfully completed.



SUL> selecr EilieEE aeEiicy

Zaa Rideiielc gl ol oeetS
B elnelcialol i elecliin o rder (L dattelioif hirtth )

lagt mams, cete of lodietlh, cemzin cigplay( ceite orf lodeth |

Ao )
FIRST NAME LAST NAME DATE (OF BIRTH AGE
Flizabeth Bates 04-JAN-61 62 years
Nancy Greenberg U= NisrepL 47 years
Matthew Welss U Y= JAN= (52 61 vyears
Allan McEwen 12-JAN-89 34 years
David Lee Lo=JAN=3E 835 years
Mozhe Atkinson 16-JAN-79 44 vyears
Randall Matos 16—-JAN-40 83 years
T 1800 tS i Gates 2 g R Y 101 years
Rogers 30-JAN-64 59 years

Michael

age



Q> aliter clomeilan loslisElal ClElEE

2 MOELIEY  Chlgolaly

5 ook ( womclds leeereEn | Sysgeliee, 1ohlictlnl PEie /A2 Sl SRR s e e B

4 mocl { tleoz | memEhE IgeEeEn [ syscEiee, lonlisElal telehsEl s IR 28 U lenghE kst
S

Domain BIDRITE - DA eliieeiaeel



SUL> selecr EilieEE aeEiicy

Zaa Rideiielc gl ol oeetS
B elnelcialol i elecliin o rder (L dattelioif hirtth )

lagt mams, cete of lodietlh, cemzin cigplay( ceite orf lodeth |

dz

FIRST NAME LAST NAMFE DATESOENBIRTH AGE

Flizabeth Bates 04-JAN-61 62 years 8 months

Nancy Greenberg U= NisrepL 472 years 8 months

Matthew Welss 09=JaN= 62 gl VERIES O IenCas

Allan McEwen 12-JAN-89 34 years 8 months

David Lee Lo=JAN=3E 09 YEEES ¢ MOmcas

Mozhe Atkinson 16-JAN-79 44 vears 8 months

Randall Matos 16—-JAN-40 83 years 8 months

T 1800 tS i Gates 2 g R Y UL years 7 months
Rogers 30-JAN-64 59 years 7 months

Michael

age



SOL> selegi el neme, (@, Eshiela eeehiciein elieeice Chlsiollshy CliCEietl ©nselcie
2 trom el clomEubgisi el

3 letft oucer jjodeiciiiiieene=ntaeloiisiciazlsisiiNe
4 Sliis el e nania o e e =N ieninc N dlomalifnl names = diiname
9 wlaeke . OniEies STERISR AT
Gl Hoimelciastllon -
R
EMEICL 1D

RECEXP LIKEL (@meull e, U2 ( [a-uwboml=Sssssiminasaian s s e i SN EEel—wal0) = Sl s
LR e [ R A e O B 2 = 7.0 = 9= [ M [a=Z2=Z0=9] ) 2\. ) = fa-Za=
7, (- O WGz Y 30— | *[ R - ASPLL e P
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b JavaScript/ MLE
B




Why?

 Attract JavaScript developers

* Some code might be easier to write in JavaScript



Validation MLE - Javascript 3CTIPt X

Editable Region - Select -
e
Type Expression First Name
Language JavaScript (MLE) Malcolm
JavaScript Expression Street Address Postal Code | City
apex.env.P4_CREDIT_LIMIT < 4004 Piazza Svizzera 361187 Roma
| : Country

Always Execute C) State Province T

Phone Number Credit Limit

+39 6 012 4507 4200

The credit limit can not be 4000 or more!

Account Mgr
Alberto

Email

Malcolm.Field@DOWITCHER.COM

Cancel Delete Apply Changes




Why?

 Attract JavaScript developers
» Some code is easier to write in JavaScript

* Reuse code already written in JavaScript



O Product ~ Solutions °

[ validatorjs / validator.js Public

{> Code () Issues 153

4

Open Source

i1 Pull requests 155

Pricing

(*) Actions

master « ¥ 3 branches

1] Projects

M Wiki ) Security 1

O 1562 tags

i— SimranSiddiqui feat(isMobilePhone): Added the regex for Malawi en-MW (#...

fra
O
[f’.‘sl‘

g
)

)i

[
2

[

0O 0 06 0 0 0 0 0 0 068 G

DR

.github

Src

test

.babelrc
.eslintrc.json
.gitignore

.nycre
CHANGELOG.md
LICENSE
README.md
SECURITY.md
bower.json
build-browser.js
jsconfig.json

package.json

README.md

validator.js ~

chore: add note about providing a reference in PR template (#2161)
feat(isMobiiePhone): Added the regex for Malawi en-MW (#2267)

feat{isMobilePhone): Added the regex for Malawi en-MW (#2267)

ES module for webpack tree shaking (#1015)
chaore: upgrade to babel 7 (#215)

removed local changes

chore: setup github actions (#1606)

13.11.0

Bump

feat(isMobilePhone): Added the regex for Malawi en-MW (#2267)

docs: add a security policy (#1861)
chore: setup github actions (#1606)
fix: npm installation error (#1697)
Migrate to ES©6

fix(isDate): Timezone Offset Fix (#2257)

|~ Insights

Go to file

v b958bd7 on Aug 18 V) 2,221 commits

7 months ago
last month
last month

4 years ago
5 years ago
2 years ago
2 years ago
last month
O years ago
last month
last year

2 years ago
2 years ago
7 years ago

last month

Search or jump to...

7 Sponsor [\ Notifications

About

String validation

javascript sanitization node

validation input validator validations

validate hacktoberfest sanitize

Readme

MIT license
Security policy
Activity

21.8k stars
227 watching

£ O 2 < 33 B

2.2k forks

Report repository

Releases 11

© 13.11.0 (Latest)
on Aug 4

+ 10 releases

Sponsor this project

opencollective.com/validatorjs

Packages

| N RN T, TN ey Ky | g DO |

% Fork 2.2k

Sign in l Sign up \

{} Star

21.8k



curl -Lo validator.min.js https://cdn.jsdelivr.net/npm/validator@latest/+esm

SQL> create directory 1f not exilists javascript src dir
2 as '/opt/oracle/oradata/oradir'

3% /

Directory JAVASCRIPT SRC DIR created.



SQL> create mle module 1f not exists validator
2 language jJavascript
3 using bfile (javascript src dir, 'validator.min.js');
4% /

PL/SQL procedure successfully completed.

SQL> select module name, language name
2 fron@iser mle modules

SEE,
MODULE NAME LANGUAGE NAME
EXAMPLE MODULE JAVASCRIPT

VALIDATOR JAVASCRIPT



SQL> create or replace package Js validator as

3 function 1s email ( p str varcharZ ) return boolean
4 as mle module validator

5 signature 'default.isEmail (string)';

o

/7 end js validator;

St/

Package JS VALIDATOR compiled



SQL> select jJs validator.is email ('roel@apexconsulting.nl')
2%/

JS VALIDATOR.IS EMAIL ('ROELEAPEXCONSULTING.NL")

1

SQL> select jJs validator.is emaill ('roell@apexconsulting.n')
2L

JS VALIDATOR.IS EMAIL ('ROELUAPEXCONSULTING.N')

0



~ Validation

Editable Region - Select -
Type Expression
Language PL/SQL

PL/SQL Expression
js_validator.is_email(:P4_CUST_EMAIL)

Always Execute a

MLE - Javascript

4 . .
First Name  MLE - Javascript
Malcolm
Street Address Postal Code
Piazza Svizzera 361187

State Province

Phone Number
+39 6 012 4507

Account Mgr
Alberto

Country
IT

Credit Limit
3900

Email
Malcolm.Field@DOWITCHER.C

This doesn't look like a valid email address to me!

Cancel Delete

Apply Changes




B ~ RoelHarrman ) Q £ ® Frie Oct 12:18

¢
O
¢
i
)
s
W
O
A
B

@ Safari File Edit View History Bookmarks Develop Window Help

Create MLE Module - JavaScript

" Name CHANCE
Version
Source Type UploadFile Source Code URL

! Source Code

L4
.~

f/ Chance.js 1.0.16

// attp://chancejs.com

/7 (c) 2013 victor Quinn

!/ Chance may be freely distributed or modified urder the MIT license.

(function () {

// Constants

var MACINT = 9007199254740992;

var MIN_INT = -MAX_INT;

var NUMBERS = '€123456789"';

var CHARS_LOWER = 'abcdefghijklmnopgrstuvwxyz';
var CHARS_UPPER = CHARS_LOWER.toUpperCase();
wvar HEX_POOL = NUMBERS + "abcda2f";

1
2
3
4
5
6
7
8
9

Cancel Create MLE Module




~ RoelHarman ) Q £ @& Frie Oct 12:19

@ Safari File Edit View History Bookmarks Develop Window Help

0
¢
|
:__:]
s
W
O
A
B

Create MLE Module - JavaScript

“Name CHANCE
Version

Source Type Upload File Source Code

Create MLE Module




@ Safari File Edit View History Bookmarks Develop Window Rz ‘ | () Frigé Oct 12:20

O APEX App Builder - SQL Workshop Team Development Gallery ) Search (_O/, @ g::::
. T ) Object Browser Schema DEMO v
A PL/5QL code successfully compiled (10:19:58) X
Q Typeto it + v CHANCE

=3 Tables Code  Grants

Views
Ck: Download 5@ Save and Compile @ Drop =, Refresh

Indexes

E Sequences
@ Types 1 // Chance.js 1.90.16 i
@ i 2 // http://chancejs.com -
g 3 //  (c) 2013 Victor Quinn -
EI' Procedures 4 // Chance may be freely distributed or modified under the MIT license.
5 -
Functions 6 (functior () {
Triggers 7 e
] // Censtants AL el
(5 Database Links u var MAX_INT = 9007199254740992; ;
Materialized Views 10 var MIN_INI = —MAX_U:II; -
11 var NUMBERS = '©123456789';
Synonyms 12 var (HARS_LOWER = 'abcdefghijklmnopcrstuvwxyz';
. 13 var CHARS_UPPER = CHARS_LOWER. toUpperCase();
SO0 Lonclions 14 var FEX_PDOL = NUMBERS + "abcdef";
T4 MLE Environments 15
16 // Errors T N
5] MLE Madules - JavaScript ¥ 17 function UnsupportedError(message) { B=—
CHANCE 18 this.name = 'UnsupportedError’;
19 this.message — message || 'This feature is not supported on this platform'; = i
EXAMPLE_MODU.E 20 } s
VALIDATOR 21
22 insuppartedFrrar.prototype = new Frror();
23 UnsupportedError.prototype.constructor = UnsupportedError; e
24
25 // Cached array helpers
26 var slice = Array.prototype.slice; e
27 "
28 // Censtructor e
29 function Chance {seed) { S A
30 if (!(this instanceof Chance)) { e
31 if (!seed) { seed = null; } // handle other non-truthy seeds, as described in issue #322
32 return seed === null ? new Chance() : new Chance(seed); =
33 } —
34
35 // if user has provided a function, use that as the generator
36 if (typeof seed === 'function') { e
37 this,random = seed; FETE
38 return this; e
39 } -
49 g ekt
41 if (argunents. length) { e
42 // set a starting value of zero so we can add to it ——

a3 thic. <cepd e
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() APEX

Safari File Edit View

App Builder

T Object Browser

Q

) 3 —
) demo = demo
J -

Tabes
Views
Indexes

E Sequencas

@ Types

Triggers
g Database Links

Materialized Views
Synonyms
SODA Ccllections

n MLE Environments

f8| MLE Modules - JavaScript

VALIDATOR

;I“J)
= “L?-' en

History

SQL Workshop

Bookmarks

Develop

JSDEMO

Impaorts

@ Drop

Module Owner

Frrars Grants

+ Add Import

/]| Demo

1 cells selected

Window

Help

Team Development

nnl

':/ Ratresh

Gallery

Module Name

VALIDATOR

Copyright @ 1099, 2023, Cracle and /or its zffiliates

B 2 W

Import Name

valdator

1S A

_—

-~ Recel Hartman

Search

(~)

™

Schema

Q S

DEMO

& Tue 28 Nov 16:23

& O

demo
demo

1-1of1

Oracle APEX 23.21
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Safari File Edit

() APEX

T B Application 101 ' Edit Security Attributes

View History Bookmarks Develop Window Help

App Builder SQL Workshop Team Development Gallery

Globalization User Interface Progressive Web App

Security

Definition

Application 101

Show All Authentication Authorization Session Management Sessior State Protection Browser Securit
g y

Database Session

" Parsing Schema  DEMO 2

ooo |:

>
MLE Environmert ; JSDEMO
desecssssssessasssasans

S |
B T T

Initiclization PL/SQL Code

Cleanup PL/SQL Code

Created: 6 weeks ago - DEMO
Updated: 5 minutes ago - DEMO

Database Session

Advanced

B ®

ay

_—

= Rcel Hartman ¢

£ Search

Cancel

Apply Changes

Q

Fa
o0

£ @& Tue 28 Nov 16:24

& O rivt
demo
~» Edit Page 5 )

About

Use this page to set application-
wide security settings. Edit
application components directly
to manage more granular
setings.



Pick your validation language

js_validator.is_email(:P4_CUST _EMAIL)

(await import ("validator")).default.isEmail(apex.env.P4 CUST _EMAIL)



Why?

Attract JavaScript developers
Some code is easier to write in JavaScript
Reuse code already written in JavaScript

Some code can’t be written - or is hard(er) to write - in PL/SQL



Use cases

Processing JavaScript objects (dates, JSON)
Listing directories

Image manipulation

2777









Use cases

* (Recursive) relations

* Shortest path



DEMO.BANK_TRANSFERS

P * TXN_ID NUMBER

F SRC_ACCT_ID NUMBER

.. DST_ACCT_ID NUMBER
DESCRIPTION VARCHARZ2 (400 BYTE)
AMOUNT NUMBER

= BANK_TRANSFERS_PK (TXN_ID)

SYS_C0016467 (SRC_ACCT_ID)
= SYS_C0016468 (DST_ACCT_ID)

VAV

A

DEMO.BANK_ACCOUNTS

g/ *:1) NUMBER
NAME VARCHARZ2 (400 BYTE)
BALANCE NUMBER (20,2)

== BANK_ACCOUNTS_PK (ID)



create properly graph
vertex tables (

)
edge tables (

DEMO.BANK_TRANSFERS

P * TXN_ID NUMBER

F SRC_ACCT_ID NUMBER

F DST_ACCT_ID NUMBER
DESCRIPTION VARCHAR2 (400 BYTE)
AMOUNT NUMBER

= BANK_TRANSFERS_PK (TXN_ID)

“4 SYS_C0016467 (SRC_ACCT_ID)
=4 SYS_C0016468 (DST_ACCT_ID)

¥Y
A

DEMO.BANK_ACCOUNTS

P *:iD

NAME VARCHAR2 (400 BYTE)
BALANCE NUMBER (20,2)

NUMBER

== BANK_ACCOUNTS_PK (ID)




create property graph bank graph
vertex tables (

)
edge tables (

DEMO.BANK_TRANSFERS

P * TXN_ID NUMBER

F SRC_ACCT_ID NUMBER

F DST_ACCT_ID NUMBER
DESCRIPTION VARCHAR2 (400 BYTE)
AMOUNT NUMBER

= BANK_TRANSFERS_PK (TXN_ID)

- SYS_C0016468 (DST_ACCT_ID)

% SYS_C0016467 (SRC_ACCT_ID)

¥Y
A

DEMO.BANK_ACCOUNTS

P *:iD

NAME VARCHARZ2 (400 BYTE)
BALANCE NUMBER (20,2)

NUMBER

== BANK_ACCOUNTS_PK (ID)




DEMO.BANK_TRANSFERS

P * TXN_ID NUMBER
F SRC_ACCT_ID NUMBER
F DST_ACCT_ID NUMBER

create property graph bank graph i il o b
vertex tables ( &= BANK_TRANSFERS_PK (TXN_ID)
%2 SYS_C0016467 (SRC_ACCT_ID)
pan k_a ccounts % SYS_C0016468 (DST_ACCT_ID)

key (1d) xzy
properties( 1d, name, balance ) A

) VY

DEMO.BANK_ACCOUNTS

edge tables ( P *ID NUMBER
NAME VARCHAR2 (400 BYTE)

BALANCE NUMBER (20,2)
) == BANK_ACCOUNTS_PK (ID)




create property graph bank graph
vertex tables (

bank accounts

key (1d)

properties( 1d, name, balance )
)

edge tables (

bank transfers

key (txn 1d)

DEMO.BANK_TRANSFERS

P * TXN_ID NUMBER

F SRC_ACCT_ID NUMBER

F DST_ACCT_ID NUMBER
DESCRIPTION VARCHARZ (400 BYTE)
AMOUNT NUMBER

= BANK_TRANSFERS_PK (TXN_ID)

Q_‘g‘, SYS_C0016467 (SRC_ACCT_ID)
“% SYS_C0016468 (DST_ACCT_ID)

¥Y

DEMO.BANK_ACCOUNTS
P =D NUMBER
NAME VARCHAR2 (400 BYTE)

BALANCE NUMBER (20,2)
== BANK_ACCOUNTS_PK (ID)

source key (src acct 1d) references bank accounts(id)
destination key(dst acct 1d)references bank accounts (1d)

properties(src acct 1d, dst acc

)

- A4,

aAlllOUIl

C)



Top 5 incoming transfers

SQL> select acct 1d,

2 count (*) as num transfers
3 from graph table ( bank graph
4 match (src~is barlKk aceednisy 3 [trlf 1sebaTk L ransens| —-> Ydst 1spank accounts)
5 columnsw(—dstwdfas—=acci 1d\ )
6 A Jrxroup/by acct/ Ag-ofder by i CxansiFersA desc
7 fetch first 5 rows only
8* /
ACCTSID NUM TRANSFERS
387 39
934 39
135 36
534 32
380 Sl
SQL>

SQIY¥ select dst acct™dy CeEmE#r) as\num transfers
Ae~Fnom bank transfers
B grioup Joy—esL acct 1i1d
gl order by num tramsEeTs asesc
§ \sfetch first 5 rows” olPFy
a*\\/



Top 5 incoming transfers

SQL> select acct 1d,

2 count (*) as num transfers
3 from graph table ( bank graph
4 —— match| (sxc is/fparrk—atepUntsg) - [ftrisas, baakitrfinsfers] §> (dsthis bank acceunt§)
5 match (src) -> (dst)
S columns ( dstfid¥as agct 2 )
] )Qgroupyoy accl/ il order /Dw nunptrangifes#ss dese
8 fetch first 5 rows only
9* /
ACCT 1D NUM TRANGSFERS
8.3/ 39
934 39
135 36
534 =7
380 Sl
SQL>

SQIY¥ select dst acct™dy CeEmE#r) as\num transfers
Ae~Fnom bank transfers
B grioup Joy—esL acct 1i1d
gl order by num tramsEeTs asesc
§ \sfetch first 5 rows” olPFy

6* /



3 hops roundtrips

SQLR selert aacact 1d, Fealnt .OX) ‘s chainms
2-\NLrom oxraph-table /(banki graph
3 match (src) ->{3} (src) /// \\\
4 columns—{sregrd=asy acci\1d)
5 ) group by aectl 1d ondersby chaifNgdese O O
o fetch first 5 rows only
7%/
ACCT 1ID CHAINS
751 3
534 3
JOE 3
918 3
651 2



2 to 5 hops roundtrips

SQLR selert aacact 1d, Fealnt .OX) ‘s chainms
2-\NLrom oxraph-table /(banki graph
3 match (src) ->{2,5} (src) /// \\\
4 columns—{sregrd=asy acci\1d)
5 ) group by aectl 1d ondersby chaifNgdese O
o fetch first 5 rows only
7

~ / T
ACCT ID CHAINS 4_< )

135 Sis
367 34
934 30
640 2.8

458 i
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.f The future of data and app dev—Juan Loaiza keynote | Oracle CloudWorld 2023

.}
~

0
—

Example: the features for a house image could be

Vector Features House

Type of Roof

33 ; . -' ~— ’ \-‘

Decorations . -3 5 s
42 . ’ ,- a0 .." 3 % %
16 Number of Stories

Building Materials liemE .zl
A i |

Each dimension

~ represents a different

l «feature of the house
f/

21

——

MORE VIDEOS
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Share Info

The future of data and app dev—Juan Loaiza keynote | Oracle CloudWorld 2023

The distance between the vectors
IS proportional to their semantic similarity

Similar Not as Similar

MORE VIDEOS



Oracle Database 23c can store vectors
UsSINg a new vector data type

|
eese

CREATE TABLE house for sale (house id nhumber,

price number,

city varchar2(4090),
house photo blob,

house_vector vector

< X X
X XX x
/9,555

)5

(x x)r

x » e



Allows finding data that i1s semantically similar to an input

Find houses that are similar to this picture & |

(

-g-

S~

SELECT

FROM house for_sale '
ORDER BY vector_distance(house_vector,

< X X
X XX x
A/xefzsif

:input_vector);

XX x )
|y



Allows queries that combine Al vector search with business data
about customers and products

Find houses that are similar to this picture &8 :
and match the customer's preferred city :

and budget
=SS *
SELECT -
FROM  house for _sale
WHERE price <= (SELECT budget FROM customer ..)

AND city 1in (SELECT search_city FROM customer ..)
ORDER BY vector_distance(house_vector, :input_vector);
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