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JSON: What's New for 24.2 ?

JSON Sources



JSON Sources

A Use any APEX region to read and write JSON data from:
A CLOB/BLOB columns in 19c or 23ai
A JSON columns in 23ai
A JSON Collection Tables in 23ai



JSON Sources: New Shared Component
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JSON Sources vs. REST Data Sources

A JSON Sources work with local JSON
A Zerolatency data access
A REST Data Sources work with remote JSON

A Requires network roundtrip(s)

Both use éata Profilego capture metadata
letting the APEX engine map JSON collections
and properties to columns




JSON Source for JISON In a Column NabwstA

{

"collectionName": "Favorite Animation Books",
"created": "202504-05T08:09:00",
"books": [

"title™. "The lllusion of Life",
"publisher": "Disney Editions",
"authors": [

23al JSON Collection Table
o BOOK_COLLECTIONS

}"IastName": "Thomas" DATA

{

"firstName": "Ollie",
"lastName": "Johnston"
}

]1
"published": "199510-19",

19c / 23ail Table with JSON Column
BOOK_COLLECTIONS TAB
{

D | DATA | COL A
"firstName": "Brad",

TastName". "B A BLOB

_ A CLOB
Using regular table A JSON| 22ai

JSON column can have
anyname

"price": 35

h

{

"title™: "The Art of Ratatouille",

"publisher": "Chronicle Books",
"authors": [

19c

"lastName": "Lasseter"

}

1
"published": "200705-03",

"price": 32
}
]

}




JSON Source Data Profile: Root JSON Column

"collectionName": "Favorite Animation Books",

"created": "202504-05T08:09:00", Columns Resequence Columns
"books": [
{
"title": "The lllusion of Life", Name Column Type Data Type Selector 2 Sources using REST
"publisher": "Disney Editions",
"authors": [

{ DATA Table JSON Document DATA

"firstName": "Frank",
"lastName": "Thomas"

%, Sequence Name Column Type Da K lecto Primary Key Visible Common Parent Column
firstName™: "Ollie", = Vi AT b JSON Documen ATA Yes No
"lastName": "Johnston"
} = / 1 C.ID Data Varchar2 _id Yes Yes Yes DATA
] y = V 2 COLLECTIONNAME  Data Varchar2 collectionName No Yes Yes DATA
" PSuBb:\Il?'h ?éj?g)%ggg]é%%gs’" ' . = / 3 CREATED Data Date created No Yes Yes DATA
"price"' 35 = / 4 BOOKS Data Array books No Yes No DATA
}, = Vi 102 ISBN Data Varchar2 ISBN No Yes Yes BOOKS
{ q q = 7 103 TITLE Data Varchar2 title No Yes Yes BOOKS
"title™: "The Art of Ratatouille",
"publisher": "Chronicle Books", = Y 104 PRICE Data Number price No Yes Yes BOOKS
"authors™: [ = Vi 105 PUBLISHED Data Date published No Yes Yes BOOKS
{"firstName"‘ "Brad" = / 106 PUBLISHER Data Varchar2 publisher No Yes Yes BOOKS
"lastName"; "Bird" = Vi 107 BOOKS_POS Data Number Yes Yes Yes BOOKS
= 108 AUTHORS Data Array authors No Yes No BOOKS
i,
"firstName": "John", = / 201 LASTNAME Data Varchar2 lastName No Yes Yes AUTHORS
"lastName": "Lasseter" = Vi 202 FIRSTNAME Data Varchar2 firstName No Yes Yes AUTHORS
]} = / 203 AUTHORS_POS Data Number Yes Yes Yes AUTHORS
"published": "200705-03", Total 15
"ISBN": "9780811858342",
"price": 32

]



JSON Source

"collectionNamé&: "Favorite Animation Books",
"created': "202504-05T08:09:00",
"books: [

"title"; "The lllusion of Life",
"publisher": "Disney Editions",
"authors": [
{
"firstName": "Frank",
"lastName": "Thomas"
13
{

"firstName": "Ollie",
"lastName": "Johnston"
}
1
"published": "199510-19",
"ISBN"; "9780786860708",
"price": 35
b
{

"title™: "The Art of Ratatouille",
"publisher": "Chronicle Books",
"authors": [

{
"firstName": "Brad",
"lastName": "Bird"

1

{

"firstName"; "John",
"lastName": "Lasseter"
}

I

"published": "200705-03",
"ISBN"; "9780811858342",
"price": 32

}

]

Data Profile: First Level Properties

Columns

JSON Array Indexes used as Primary Keys

The following primary key columns are using a JSON Array Index as Selector. This can lead to limitations for multi-row DML (in components like Interactive Grid), or for Data Sources using REST

Enabled SQL.
AUTHORS_POS,BOOKS_POS

Search: All Text Columns Go

11 1 11 1 11 11 1 11 1 11 111 1/ 1/

([

Sequence T=

102
103
104
105
106
107
108
201
202

203

NN NN NG NN NI NN,

Resequence Columns Add Column >

Edit Add Data Column
Name Column Type DETERY T Selector Primary Key Visible Common Parent Column
DATA Table JSON Document DATA No Yes No
C_ID Data Varchar2 _id Yes Yes Yes DATA
COLLECTIONNAME  Data Varchar2 collectionName No Yes ACH DATA
CREATED Data Date created No Yes Yes DATA
BOOKS Data Array books No Yes No DATA
ISBN PEIE] Varchar2 ISBN No Yes Yes BOOKS
TITLE Data Varchar2 title No Yes Yes BOOKS
PRICE Data Number price No Yes Yes BOOKS
PUBLISHED Data Date published No Yes Yes BOOKS
PUBLISHER PEIE] Varchar2 publisher No Yes Yes BOOKS
BOOKS_POS Data Number Yes Yes Yes BOOKS
AUTHORS Data Array authors No Yes No BOOKS
LASTNAME Data Varchar2 lastName No Yes Yes AUTHORS
FIRSTNAME Data Varchar2 firstName No Yes Yes AUTHORS
AUTHORS_POS Data Number Yes Yes Yes AUTHORS
Total 15



JSON Source Data Profile: Array Columns New in 24.1

"collectionName": "Favorite Animation Books",

"created": "202504-05T08:09:00" Columns Resequence Columns
“boks: [
JSON Array Indexes used as Primary Keys
"tifle"™: "The lllusion of Life", The following primary key columns are using a JSON Array Index as Selector. This can lead to limitations for multi-row DML (in components like Interactive Grid), or for Data Sources using REST
blisher": "Disney Editions", Enabled SQL.
thors": [ AUTHORS_POS,BOOKS_POS
irstName": "Frank", BOOKS Data Array books
"fastName™: "Thomas"
%, S e Colum p Da K Selecto Primary Key Common Parent Column
"frstName": "Ollie", ‘ 20,
"fastName™: "Johnston”
} = / Yes DATA
1, = V COLLECTIONNAME Dat Varchar2 collectionName Yes DATA
e «— |/ |
n . — Yes No DATA
dice 25 v
}, = Vi 102 ISBN Data Varchar2 ISBN No Yes Yes BOOKS
{ = :
d g = 103 TITLE Data Varchar2 title No Yes Yes BOOKS
"tifle™: "The Art of Ratatouille", 4
"pliblisher": "Chronicle Books", = Vi 104 PRICE Data Number price No Yes Yes BOOKS
“alithors™: [ = Vi 105 PUBLISHED Data Date published No Yes Yes BOOKS
{,, irstName": "Brad", = / 106 PUBLISHER Data Varchar2 publisher No Yes Yes BOOKS
"lastName": "Bird" = Vi 107 BOOKS_POS Data Number Yes Yes Yes BOOKS
i’ = Vi 108 AUTHORS Data Array authors No Yes No BOOKS
"firstName": "John" = / 201 LASTNAME Data Varchar2 lastName No Yes Yes AUTHORS
"lastName": "Lasseter" = Vi 202 FIRSTNAME Data Varchar2 firstName No Yes Yes AUTHORS
= 203 AUTHORS_POS Data Number Yes Yes Yes AUTHORS
]}
"published": "200705-03", Total 15
"I$BN": "978)811858342",
"pyice": 32
}
]




JSON Source Data Profile: Array Columns New in 24.1

"collectionName": "Favorite Animation Books",

"created": "202504-05T08:09:00", Columns Resequence Columns
"books": [
JSON Array Indexes used as Primary Keys
"title"™: "The lllusion of Life", The following primary key columns are using a JSON Array Index as Selector. This can lead to limitations for multi-row DML (in components like Interactive Grid), or for Data Sources using REST
"publisher": "Disney Editions", Enabled SQL.
"autHors': [ AUTHORS_POS,B00KS_POS
{
“firgName": "Frank", AUTHORS Data Array authors
"lasfName": "Thomas"
{ Sequence Name Column Type Data Type Selecto Primary Key Visible Common Parent Column
"firgName": "Ollie", 0 DA b SO
"lasfName": "Johnston"
DATA
}
1 = ) COLLECTIONNAM irchar2 collectionName lo Ve DATA
“publiShed™ " TO0ETOTS" _
published™: . = Ves DATA
"ISBN": "9780786860708", Gy "
"price": 35 = No DATA
h = 7 Yes BOOKS
{ _
. . — Ye BOOKS
"title™: "The Art of Ratatouille", 4 i
"publisher": "Chronicle Books", = Vi Yes Yes BOOKS
"authors": [ = Vi Yes Yes BOOKS
{ _
"firstName"; "Brad", = 4 Yes Yes BOOKS
"lastName": "Bird" = Va Yes Yes BOOKS
i’ = 7 108 AUTHORS ta ) Yes No
"firstName": "John", = / 201 LASTNAME Data Varchar2 lastName No Yes Yes AUTHORS
"lastName": "Lasseter" = Vi 202 FIRSTNAME Data Varchar2 firstName No Yes Yes AUTHORS
]} = / 203 AUTHORS_POS Data Number Yes Yes Yes AUTHORS
"published": "200705-03", Total 15
"ISBN": "978)811858342",
"price": 32
}

]



JSON Source Data Profile: Position/Line Number Columns

"collectionName": "Favorite Animation Books",
"created": "202504-05T08:09:00",
"books": [

y "The lllusion of Life",
sher": "Disney Editions",
ors": [

"firstName": "Frank",
"lastName": "Thomas"
h

{
"firstName": "Ollie",

"lastName": "Johnston" 9

}

1,
"published": "199510-19",

"ISBN": "9780786860708",
"price": 35

[

—~—

"The Art of Ratatouille",
sher": "Chronicle Books",
"authors": [
{
"firstName": "Brad",
"lastName": "Bird"
1
{

"firstName"; "John",
"lastName": "Lasseter"

}

I

"published": "200705-03",
"ISBN"; "9780811858342",
"price": 32

}

]

Columns

JSON Array Indexes used as Primary Keys

The following primary key columns are using a JSON Array Index as Selector. This can lead to limitations for multi-row DML (in components like Interactive Grid), or for Data Sources using REST

Enabled SQL.
AUTHORS_POS,BOOKS_POS

Resequence Columns Add Column >

Search: All Text Columns Go Edit Add Data Column
Sequence T= Name Column Type DETERY T Selector Primary Key Visible Common Parent Column

= / 0 DATA Table JSON Document DATA No Yes No
= 7 1 CID Data Varchar2 _id Yes Yes Yes DATA
= V 2 COLLECTIONNAME  Data Varchar2 collectionName No Yes Yes DATA
= / 3 CREATED Data Date created No Yes Yes DATA
= / 4 BOOKS Data Array books No Yes No DATA
= Vi 102 ISBN Data Varchar2 ISBN No Yes Yes BOOKS
= 7 103 TITLE Data Varchar2 title No Yes Yes BOOKS
= / 104 PRICE Data Number price No Yes Yes BOOKS
= 7 105 PUBLISHED Data Date published No Yes Yes BOOKS
= 7 106 PUBLISHER EIE] Varchar2 publisher No Yes Yes BOOKS
= YV 107 |BOOKS_POS Data Number Yes Yes Yes BOOKS
= Vi 108 AUTHORS Data Array authors No Yes No BOOKS
= / 201 LASTNAME Data Varchar2 lastName No Yes Yes AUTHORS
= / 202 FIRSTNAME Data Varchar2 firstName No Yes Yes AUTHORS
= YV 203 || AUTHORS_POS Data Number Yes Yes Yes AUTHORS

Total 15



JSON Source

" "67EFC25A081831C44C5486DF",
llectionName": "Favorite Animation Books",
"created": "202504-05T08:09:00",

"books": [

" "The Illusion of Life",
publisher": "Disney Editions",
"authors": [

me": "Frank",
" ame": "Thomas"

"firstName": "Ollie",
"lastName": "Johnston"
}
I
"published": "199510-19",
"ISBN"; "9780786860708",
"price": 35
b

"title". "The Art of Ratatouille",
"publisher": "Chronicle Books",
"authors": [

"firstName": "Brad",
"lastName": "Bird"
1
{
"firstName"; "John",
"lastName": "Lasseter"
}
I
"published": "200705-03",
"ISBN"; "9780811858342",
"price": 32
}

Data Profile: Primary Key at Each Level

Columns

Search: All Text Columns

11 1 11 1 11 11 1 11 1 11 111 1/ 1/

([

JSON Array Indexes used as Primary Keys

Resequence Columns Add Column >

The following primary key columns are using a JSON Array Index as Selector. This can lead to limitations for multi-row DML (in components like Interactive Grid), or for Data Sources using REST

Enabled SQL.

AUTHORS_POS,BOOKS_POS

NN NN NG NN NI NN,

Go

Sequence T=

102
103
104
105
106
107
108
201
202

203

Edit Add Data Column

Name Column Type Data Type Selector Primary Key
DATA Table JSON Document DATA No

Cc_ID Data Varchar2 _id Yes o
COLLECTIONNAME  Data Varchar2 collectionName No

CREATED Data Date created No

BOOKS Data Array books No

ISBN Data Varchar2 ISBN No

TITLE Data Varchar2 title No

PRICE Data Number price No

PUBLISHED Data Date published No

PUBLISHER Data Varchar2 publisher No

BOOKS_POS Data Number Yes 9
AUTHORS Data Array authors No

LASTNAME Data Varchar2 lastName No

FIRSTNAME Data Varchar2 firstName No
AUTHORS_POS Data Number Yes

Visible

Yes

Yes

Yes

Yes

Common Parent Column
No
Yes DATA
Yes DATA
Yes DATA
No DATA
Yes BOOKS
Yes BOOKS
Yes BOOKS
Yes BOOKS
Yes BOOKS
Yes BOOKS

No BOOKS
Yes AUTHORS
Yes AUTHORS
Yes AUTHORS

Total 15



JSON Source: ChoosiNgsted Rowsn a Region

" id": "67EFC25A081831C44C5486DF",
"collectionName": "Favorite Animation Bodks
"created": "202504-05T08:09:00",
"books": [

{

"title"; "The lllusion of Life",
"publisher": "Disney Editions",
"authors": [

{

"firstName": "Frank",

"lastName": "Thomas"

I

{

"firstName": "Ollie",

"lastName": "Johnston"

}

I
"published": "199510-19",
"ISBN"; "9780786860708",
"price": 35
b

"title"™; "The Art of Ratatouille",

"publisher": "Chronicle Books",
"authors": [

"firstName": "Brad",
"lastName": "Bird"
}
{
"firstName"; "John",
"lastName": "Lasseter"
}
I
"published": "200705-03",
"ISBN"; "9780811858342",
"price": 32
}
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Pre-Rendering
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Post-Rendering
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Local Post Pi

SQL Workshop v
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Q Search

Oy 2| Go s
Layout Page Search Help

@ ¢ e
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Breadcrumb

REGION CONTENT

BODY
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REGION CONTENT
RIGHT OF INTERACTIVE REPORT SEARCH BAR

CREATE

v None
1. BOOKS
2. ... AUTHORS

& @& EY
+ v ﬁ v Cﬁ:l
Region Attributes Printing
Identification
Name Collections
Title
Type Interactive Report
Source
Location JSON Source
JSON Source Book Collections

Page Items to
Submit

Optimizer Hint

Data Profile

Nested Rows

Local Post Pi

Type

v None
1. BOOKS

2 AUTHORS

- Select -

Steve Muench
smuench

Save

v
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JSON Source: ChoosiNgsted Rowsn Multiple Regions

"_id": "67EFC25A081831C44C5486DF",

"collectionName": "Favorite Animation Bodks APEX App Builder - SQL Workshop v Team Development v Gallery Q_ search
"created": "202504-05T08:09:00",
"books": P
{ ! T m Application 109 ' Page 3: Book Collection Ov 3 . Go s D
"title"; "The lllusion of Life",
“"publisher": "Disney Editions", B 4 () & Layout PageSearch  Help
"authors": [
{"firstName": "Frank" . Page 3: Book Collection = v E=
"lastName": "Thomas" Pre-Rendering
1’ Components Book Collection
"firstName": "Ollie", Dialog Header T Rl
"lastName": "Johnston"
]} U Tl =3 Book Collection
"published": "199510-19", =1 Book Collection
"ISBN": "978)786860708", Region Body REGION BODY
B € P3_COLLECTIONNAME
2 & P3_C_ID _
Nested Rows None
"title™; "The Art of Ratatouille", Felnal el A==o|’3_CREATED_DATE
"publisher": "Chronicle Books", <% P3_CREATED
"authors”: [ A==®P3_CREATED_DATE REGION CONTENT
"firstName": "Brad", = Books
"lastName": "Bird"
L Columns = Books
{ Column Groups Nested Rows 1. BOOKS
"firstName"; "John", REGION CONTENT
"lastName": "Lasseter" Saved Reports
]} = Authors
B b " = Authors
OIS AUTO s, Columns Nested Rows 2.... AUTHORS v
"ISBN™ "9780811858342", 4
"price": 32 Column Groups T
}

Saved Reports



JSON Source: ChoosiNgsted Rowsn Multiple Regions

" id": "67EFC25A081831C44C5486DF",
"collectionName": "Favorite Animation Bodks
"created": "202504-05T08:09:00",
"books": [
{
"title"; "The lllusion of Life",
"publisher": "Disney Editions",
"authors": [
{
"firstName": "Frank",
"lastName": "Thomas"
I
{
"firstName": "Ollie",
"lastName": "Johnston"
}
I
"published": "199510-19",
"ISBN"; "9780786860708",
"price": 35
b

"title"™; "The Art of Ratatouille",

"publisher": "Chronicle Books",
"authors": [

"firstName": "Brad",
"lastName": "Bird"
}
{
"firstName"; "John",
"lastName": "Lasseter"
}
I
"published": "200705-03",
"ISBN"; "9780811858342",
"price": 32
}
]

= Books Against JSON Collection

Collections

Collectionname

Favorite Animation Books
Favorite Art Books

Best Cookbooks

Finest New Boaoks

Release 1.0 Built with % using Oracle APEX

Actions v

Book Collection

r
Collection Name

Favorite Animation Books

Created Date

05-APR-2025 08:09

978-07868... The lllusion of Life

978-08M8...  The Art of Ratatouille

lected

Add Author
" First Name
Frank

Ollie

1 rows selected

Cancel Delete

Publisher

Disney Editions

Chronicle Books

Last Name

Thomas

Johnston

Price = Published
35 19-0CT-1995
35 03-MAY-2007

Total 2

Total 2

Apply Changes




JSON Source Data Profile

Columns

Search: All Text Columns

(1

([

1]

I

JSON Array Indexes used as Primary Keys

The following primary key columns are using a JSON Array Index as Selector. This can lead to limitations for multi-row DML (in components like Interactive Grid), or for Data Sources using REST

Enabled SQL.

AUTHORS_POS,BOOKS_POS

NI IS IS IS SIS (NSNS NN N ND

Go

Sequence T=

102
103
104
105
106
107
108
201
202

203

Edit Add Data Column
Name Column Type
DATA Table
c_ID Data
COLLECTIONNAME  Data
CREATED DEIE]
BOOKS Data
ISBN Data
TITLE Data
PRICE EIE]
PUBLISHED EIE]
PUBLISHER Data
BOOKS_POS Data
AUTHORS BEIE]
LASTNAME Data
FIRSTNAME Data

AUTHORS_POS

BEIE]

Data Type

JSON Document
Varchar2
Varchar2
Date
Array
Varchar2
Varchar2
Number
Date
Varchar2
Number
Array
Varchar2
Varchar2

Number

Selector

DATA

_id
collectionName
created

books

ISBN

title

price

published

publisher

authors
lastName

firstName

Primary Key

No

Yes

No
No
No
\[e}
No
\[e}
Yes
\[e}
\[e}
No

Yes

Use Sequence to order array
columns into contiguous groups

Resequence Columns Add Column >

Visible

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Common

No

Yes

Yes

Yes

No

Yes

Yes

Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

Parent Column

DATA

DATA

DATA

DATA

BOOKS

BOOKS

BOOKS

BOOKS

BOOKS

BOOKS

BOOKS

AUTHORS

AUTHORS

AUTHORS

Total 15



® m m % [117:3] Browse/Edit JSON {¢} Browse/Edit JSON Eﬁ Collections e m @ @ m m +

< C 25 phoenix225302.dev3sub3phx.databasede3phx.oracleven.com:9002/ords/r/aaapeks/json-duality-companion/browse-edit-json?p3_resid=04363745464332354... @ ¢

— fons] . . Collection Table or Duality Vie! am\g 3
= {¥} JSON Duality Companion BOOK_COLLECTIONS K 04363745464332354130383138333143343443353438364446 Sl

72 Browse/Edit JSON Duality View and Collection Table Documents

> Next  Extended JSON: = OFF Save X Delete ES Add New 3 Duplicate > Reread

"_id" : "67EFC25A081831C44C5486DF"
"collectionName" : "Favorite Animation Books",
"created" : '"2025-04-05T08:09:00",
"books" :
[
{
"title" : "The Illusion of Life",
"publisher" : "Disney Editions",
"authors" :
[
{
"firstName" : "Frank",
"lastName" : "Thomas"

1
2
3
4
5
6
7
8
9

el el
U s WNESe

{
"firstName" : "Ollie",
"lastName" : "Johnston"
}
1,
"published" : "1995-10-19",
"ISBN" : '978-0786860708",
“price" : 35

NN NNNNNRR R 2
O U A WNEFES OWOWNO

"title" : "The Art of Ratatouille",
"publisher" : "Chronicle Books",
"authors" :

[
{

N NN
O 0

w
L~




Triggers on JSON Collection Tables

A They are tables, so triggers work

create or replace trigger book collections t
before insert on book collections
for each row
begin

-- Default created date

select json_transformNEW.DATA

set | = sysdate)
iInto :NEW.DATA

end,



Use Case: Editing REST Response Before Sending Back

~
REST API
J
[
Shopping Cart 'Q
{"shoppingCart": [ Checkout
{"isbn™"1234", "qty": 1}, —
{"isbn":"5678", "qty": 2} ﬂ Drift (-] 1 |+]
]} ﬁ Hollow =

SESSION_REST RESPONSES
SESSION_ID JSON_CLOB

{"shoppingCart": [
986532123 {"isbn":"1234", "qty": 1},
{"isbn":"5678", "qty": 2}
I}




Use Case: Editing REST Response Before Sending Back

REST API

\

v

A

{"shoppingCart": [

{"isbn™"1234", "qty": 1},

{"isbn":"5678", "gty": 2}

1}

>

Shopping Cart 'Q

P ot (T2 14

ﬁ Hollow =

SESSION_REST RESPONSES
SESSION_ID JSON_CLOB

{"shoppingCart™: [
{"isbn":"1234", "qty": 2},
986532123 {"isbn":"5678", "qty": 1},
{"isbn":"4455", "qty": 1}
I}

Shopping Cart E

P ot Gl

ﬁ Hollow H

ﬂ Ember (-1 [+]




Use Case: Editing REST Response Before Sending Back

REST API

\

v

A

{"shoppingCart": [
{"isbn™"1234", "qty": 1},
{"isbn":"5678", "qty": 2}

1}

>

{"shoppingCart": [

— {"isbn";"]_234", "qty": 2},
{"isbn":"5678", "qty": 1},

{"isbn":"4455", "qty": 1}
I}

Shopping Cart E

P ot (T2 14

ﬁ Hollow =

SESSION_REST RESPONSES
SESSION_ID JSON_CLOB

{"shoppingCart™: [
{"isbn":"1234", "qty": 2},
986532123 {"isbn":"5678", "qty": 1},

Shopping Cart E

P ot Gl

ﬂ Hollow H
ﬂ Ember (-1 [+]

{"isbn":"4455", "qty": 1}
I}



Use Case: JSON Flex Field on a Regular Table

DEPTNO DNAME LOC FLEX

10 ACCOUNTING NEW YORK {
"budget":12345,
"spendByDate": "20204-17",
"justification":"New marketing campaign”

RESEARCH DALLAS {
"budget":5678,
"spendByDate": "20204-29",
"justification":"Big new discoveries"

COMPLIANCE LUMON {

AND MERRIMEN "budget":8844,
"spendByDate": "20204-24",
"justification":"New tuba and drum"

}




Use Case: JSON Flex Field on a Regular Table

Data Profile Cancel =~ Apply Changes
Columns Resequence Columns Add Column >
Search: All Text Columns Go Edit Add Data Column
Sequence Name Column Type Data Type Selector Primary Key Visible Common Parent Column

= / 1 DEPTNO Table Number DEPTNO Yes Yes Yes

= / 2 DNAME Table Varchar2 DNAME No Yes Yes

= Vi 3 LOC Table Varchar2 LOC No Yes Yes

= / 4 FLEX Table JSON Document FLEX =o' es e 3

= / 5 BUDGET Data Number budget No Yes Yes FLEX

= / 15 SPEND_BY_DATE Data Date spendByDate No Yes Yes FLEX

= / 25 JUSTIFICATION Data Varchar2 justification No Yes Yes FLEX




Use Case: JSON Flex Field on a Regular Table

= Dept with Flex K smuench v

Departments Grid

Qv Search: All Text Columns Actions v Edit m Add Row [S Reset

O

Dname Loc Budget Spend By Date Justification

ACCOUNTING NEW YORK 12345 4/17/2025 New marketing campaign

RESEARCH DALLAS 5678 4/29/2025 Big new discoveries

«J

SALES CHICAGO 10001 5/27/2025 Use it or lose it, am | right?

OPERATIONS BOSTON 5005 4/22/2025 Fix the data center roof

0
0
0
O

COMPLIANCE AND MERRIMENT LUMON 8844 4/24/2025 New tuba and drum

1 rows selected Total 5




Use Case: JSON Flex Field on a Regular Table

= Dept with Flex K smuench v

Departments

Q Row text contains 'new' X V Spend By Date between 07-APR-2025 and 14-MAY-2025 X jﬁ( Budget>9999 X

Dname Loc Budget Justification Spend By Date
ACCOUNTING NEW YORK 12345 New marketing campaign 17-APR-2025
RESEARCH DALLAS 5678 Big new discoveries 29-APR-2025

COMPLIANCE AND MERRIMENT LUMON 8844 New tuba and drum 24-APR-2025




Use Case: JSON Flex Field on a Regular Table

— gDept with Flex R smuench v

Budget Chart

14,000

12,000

10,000

8,000

6,000

4,000

2,000

0

ACCOUNTING RESEARCH OPERATIONS COMPLIANCE AND MERRIMENT



JSON/Relational Duality View

"collectionName": "Favorite Animation Books",
"created": "202504-05T08:09:00",
"books": [

"publisher": "Disney Editions",
"authors": [

{

"firstName": "Frank",
"lastName": "Thomas"
h

{

"firstName": "Ollie",
"lastName": "Johnston"
}

]y
"published": "199510-19",

"ISBN"; "9780786860708",
"price": 35

h
{

"publisher": "Chronicle Books",
"authors": [

{

"firstName": "Brad",
"lastName": "Bird"

b

{

"firstName": "John",
"lastName": "Lasseter"
}

I

"published": "200705-03",

"price": 32
}
]

BOOK COLLECTIONS_D

BOOK_COLLECTIONS_DV_ROOT
1d varchard_64
CREATED timestamp

COLLECTION_NAME varcharZ_6&4

BOOK_COLLECTIONS_DV_BOOKS
id varchar2_é4

varehar? £d
varchar2_b4

PUBLISHED
PUBLISHER

collection

BOOK_COLLECTIONS_DV_AUTHORS

id varcharl_b64
LAST _MAME varchar?_64

FIRST_MAME varchar2_64




JSON/Relational Duality View DDL Syntax

create json relational duality view book_collections _dv as BOOK_COLLECTIONS_DV_ROOT
book_collections_dv_roa@insert @update @delete varchar2_64

{ CREATED timestamp

COLLECTION _MAME varcharZ_6-

> collection_name

: book_collections_dv_book®insert @update @delete

{ BOOK_COLLECTIONS_DV_BOOKS
id varchar2_64
15BN . varcharl_64
PRICE . nurmber

TITLE varchar2 _&4

PUBLISHED timestamp

PUBLISHER

id_book_collection

- book_collections_dv_autho@insert @update @delete

: last name BOOK_COLLEC Tm-rs_nw_nunmns
- i rSt_n ame id varchar2_64

} LAST_MAME varchar?_ &

FIRST_MAME varchar? &4

id_book varchar?_é&-4



SimplifiesExposingREST APIs for APEX Developers

4

O APEX

Simplify APEX App REST APIs with
JSON Duality Views

i http://phoenix:... ® X .

No Environment

Send




BOOK_COLLECTIONS_DV_ROOT

EmbracingDuality

External

Client
App

CREATED timestamp

COLLECTION_NAME varcharZ_6&4

Book Collection

“collectionName": "Favorite Animation Books", Collection Name
“created": "202504-05T08:09:00", F Favorite Animation Books
"books": [ :

| Created Formatted

( .
"tite": "The lllusion of Life", BOOK_COLLECTIONS_DV_BOOKS | 05-APR-2025 08:09

"publisher": "Disney Editions",
"authors": [ -
varchar2_64 : Add Book
“firstName": "Frank",
"lastName": "Thomas" varchar? &4 Title ISBN Price  Published Publisher

b

"firstName": "Ollie", number
"lastName": "Johnston" The lllusion of Life 978-0786860708 35 19-OCT-1995  Disney Editions

| varchar2_o64

"published"; "199510-19",

"ISBN": "978)786860708", PUBLISHED m

“price”: 35 . Add Author
varchar?2_64

First Name Last Name

The Art of Ratatouille 978-0811858342 32 03-MAY-2007 Chronicle Books

Total 2

"tite"; "The Art of Ratatouille", . .
"publisher": "Chronicle Books", _id_book_collection varchar_64

Brad Bird
"authors": [ " "

"fistName": "Brad", John Lasseter
“"lastName": "Bird"

h
“firstName": "John",

"lastName": "Lasseter" Cancel Delete
}

I

"published": "200705-03",

"ISBN": "978)811858342",
"price": 32

LAST _MAME varcharZ_s4

FIRST_MAME varcharZ_é4

_id_book varcharZ_s4 O



JSON: What's New for 24.2 ?

Directly Use
JSON Duality Views
IN Any Region



JSON Duality V

lew. New Shared Component

APEX  AppBuilder -

SQL Workshop v Team Development Gallery Q_ Search ,9;.

ar m Application 109 '\ Shared Components

Application Logic

@ Application Definition

Application ltems
Application Processes
Application Computations
Application Settings

Build Options

Navigation and Search

Lists

Navigation Menu
Breadcrumbs
Navigation B

Sear:

Data Sources

Generative Al

g Al Attributes

Al Configurations

Al Services

Security

p Security Attributes

Authentication Schemes.
Authorization Schemes
Application Access Control

Session State Protection

]
Other Components
JAN ;
Lists of Values
og
1 Plug-ins
1 Component Settings
Shortcuts

Component Groups

Data Load Definitions

User Interfac Data Sou rces

‘G

REST Data Sources

Duality Views

Workflows ar

JSON Sources 1

ext Messages

Application Translations



JSON Duality View

Rename id Columns
iIn Data Profile for
Easier Understanding
BeforeBuilding Pages

A idmD1M / h[[9/ ¢LhbyL5
A idML5ymygm hH . hhYQPLS5
A dlb LB !'!' ¢l hwylL5s

BOOK_COLLECTIONS_DV_ROOT

id varchari_64
CREATED timestamp

COLLECTION_MAME varchar_64

BOOK_COLLECTIONS_DY_BOOKS

id varchar2_g4
ISEN varchar2_64
PRICE number

TITLE varchar2_64

PUBLISHED timestamp

PUBLISHER varchar2_64

_id_book_collection varchard_6<

BOOK_COLLECTIONS_DV_AUTHORS

id varcharl_64
LAST_MWAME varchar?_64

FIRST_MAME varchari_64

_'d_t‘l’DDI":. varchar? b4



Use Sequence to order array columns
into contiguous groups

JSON Duality View

Columns Resequence Columns Add Column >

Search: All Text Columns Go Edit Add Data Column
Sequence... Name Column Type Data Type Selector Primary Key Visible Common Parent Column

= Va 1 COLLECTION_ID Data Varchar2 _id Yes Yes Yes

= Vi 4 APEX_METADATA_ETAG Data Varchar2 _metadata.etag No Yes No

= / 5 APEX_METADATA_ASOF Data Varchar2 _metadata.asof No Yes No

= y 6 CREATED Data Timestamp created [ Yes Yes

= Ve 7 COLLECTIONNAME Data Varchar2 collectionName No Yes Yes

= / 8 BOOKS Data Array books No Yes No

= / 101 BOOK_ID Data Varchar2 _id Yes Yes Yes BOOKS
= / 102 ISBN Data Varchar2 ISBN No Yes Yes BOOKS
= Vi 103  PRICE Data Number price No Yes Yes BOOKS
= 7 104 TITLE Data Varchar2 title No Yes Yes BOOKS
= / 105 PUBLISHED Data Timestamp published No Yes Yes BOOKS
= / 106 PUBLISHER Data Varchar2 publisher No Yes Yes BOOKS
= Vi 118 BOOKS_POS Data Number No Yes Yes BOOKS
= / 119 AUTHORS Data Array authors No Yes No BOOKS
=] / 201 AUTHOR_ID DEIE] Varchar2 _id Yes Yes Yes AUTHORS
= Va 202 FIRSTNAME Data Varchar2 firstName No Yes Yes AUTHORS
= Va 203 LASTNAME Data Varchar2 lastName No Yes Yes AUTHORS
= 7 204 AUTHORS_POS Data Number No Yes Yes AUTHORS

Total 18 O



Duality View always (and only) has a singls
JSON Duality View column namedATAs0 no need to record
the JISON column name

Columns Resequence Columns
No "Table" Column Type

Search: All Text Columns Go Edit Add Data Column
Sequence... Name Column Type Data Type Selector Primary Key Visible Common Parent Column
= Va 1 COLLECTION_ID Data Varchar2 _id Yes Yes Yes
= Va 4 APEX_METADATA_ETAG Data Varchar2 _metadata.etag No Yes No
= / 5 APEX_METADATA_ASOF Data Varchar2 _metadata.asof No Yes No
= / 6 CREATED Data Timestamp created No Yes Yes
= Ve 7 COLLECTIONNAME Data Varchar2 collectionName No Yes Yes
= / 8 BOOKS Data Array books No Yes No
= / 101 BOOK_ID ETE] Varchar2 _id Yes Yes Yes BOOKS
= y 102 ISBN Data Varchar2 ISBN No Yes Yes BOOKS N (@) Pa re nt
= Vi 103  PRICE Data Number price No Yes Yes BOOKS for
= Vi 104 TITLE Data Varchar2 title No Yes Yes BOOKS
I
= / 105 PUBLISHED Data Timestamp published No Yes Yes BOOKS Top- Leve
= / 106 PUBLISHER Data Varchar2 publisher No Yes Yes BOOKS P rO p e rtl eS
= / 118 BOOKS_POS Data Number No Yes Yes BOOKS
= Vi 19 AUTHORS Data Array authors No Yes No BOOKS
= / 201  AUTHOR_ID Data Varchar2 _id Yes Yes Yes AUTHORS
= Va 202 FIRSTNAME Data Varchar2 firstName No Yes Yes AUTHORS
= Va 203 LASTNAME Data Varchar2 lastName No Yes Yes AUTHORS
= 7 204 AUTHORS_POS Data Number No Yes Yes AUTHORS

Total 18 O



JSON Source & Duality View Editable Page Tips (1 of 2)

A Root Primary keyid needs to be Query Only to get databaseel default
A But inchildregions it needs ttNOTbe Query Only to be assignable
A First level nested collection neetlscal PosProcessingVHERE filter
A PARENT I1D:P1 ID andBCPOS is not null
A For second and subsequent master/detail child grid:
A ABCPOS is not null



JSON Source & Duality View Editable Page Tips (2 of 2)

A For child collections:
A Use position attribute as child PK (with some grid DML limitations)
A Or, introduce unique key attribute

A Page Proces&(itable Regior Grid Region) to Assign Root Parent Id

:ROOT_PK_COLP4_ID:



Grld DML L|m|tat|OnS Book Collection
Using Array Position B o O optston e s Oy e
as Primary Key

primary keys, which will change after rows have been deleted.

05-APR-2025 07:55

Add Book

A Works fine, unless endser edits ma T
Cause pOSItlon t@hange 23423234 Spices of India Big Naan Press 15  16-APR-2025

93483434 Ricette Buone Feltrinelli 20 29-APR-2025

A Only inserts and updates I o2
at a given "level" ? ‘

Edit Add Author

A Problematic use cases: | =

Russo

A More than one delete = . ,

1rows selected Total 1

Cancel Delete Apply Changes

A One delete and some updates




APEX Workflow: What's New for 24.1 ?

Vacation Assignment
Handling



APEX Workflow: Vacation Assignment Handling

procedure my vacation_rule (
p_param in apex_approval.t vacation_rule input,
p_result out apex_approval.t vacation rule output ),

Task Vacation Rule Procedure | eba_demo_appr.approval_vacation_handler

T ‘ Application 120 v cﬁ:l
Definition
App]ication 120 Cancel  Delete | Apply Changes
Show All Workflow Settings Report Printing Application File Storage Copyright Banner

Workflow Settings

eba_demo_appr.approval_vacation_handler

Set applicatioavide handler in App Definition o



APEX Workflow: Vacation Assignment Handling

procedure my vacation_rule (
p_param in apex_approval.t vacation_rule input,
p_result out apex_approval.t vacation rule output ),

Vacation Rule Procedure | eba_demo_appr.appraisal_vp_review_handler

Application 120 ' Shared Components ' Task Definitions ” oAD

Task Definition: Appraisal - VP Review Delete  Apply Changes
Participants

Participants

eba_demo_appr.appraisal_vp_review_handler

Qv Search: All Text Columns Go Edit Add Row
~ Vd 7
a SUuAy3a A
a u y. Participant Type Value Type Value
A
O 2 y. T A 3 th = Business Administrator Static PAT
= Potential Owner Expression :P_VP_USERNAME

Total 2



APEX Workflow: Vacation Assignment Handling

Sample Workflow, Approvals, and Tasks & Install App (2) Help R jane v

{2 Home

Manage Vacation Rules

[Il More Information

29,
A' Employees ¥ About this page

v—
My Tasks
v—
This page lets Operations Team members edit the vacation rules that affect future task assignments, configure additional employee appraisal VP reviewers, and indicate a temporary business
o admininstrator for all approvals and action tasks.

v~ My Requests

[E3 Appraisal History .
<) Approval Vacation Coverage

v~ Task Administration

Add Vacation Rule
8 Pending Approvals

Covering User For Which Approvals? For Vacationing Start Date End Date Reason

9® Pending Actions
Al Al Al Al

FORD Bank Account Change, Laptop Approval, Salary Change < Any User > 4/10/2025 4212025 Extra Help

E Laptop Order Management

Total 1

ﬂ Workflow Debug Messages

‘gg Workflow Status Additional Appraisal VP Reviewers Temporary Business Admin

Temporary Business Admin

@ Workflow Dashboard B  stEvE
BO

,Q.e Switch User

D%' Manage Vacation Rules

E:-?B Setup

Apply Changes

24.2.2 Built with ¥ using Orac




APEX Workflow: What's New for 24.2 ?

Invoke Workflows
Like "Subroutines”



APEX Workflow: Invoke Another Workflow

Request Pending Approve Request Update Request

Approved? Rejected Notify Rejected? Email Rejected

Approved

Notify Approved?

Email Approved Procure Laptop Email Delivered

Notify Delivered?




APEX Workflow: Invoke Another Workflow

Deliver from Stock e

r
Update for Delivery

A Pass IN Parameters

A Return OUT Parameters

Notify Delivered?




APEX Workflow: Passing in Details Primary Key




