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JSON: What's New for 24.2 ?

JSON Sources



ÅUse any APEX region to read and write JSON data from:

ÅCLOB/BLOB columns in 19c or 23ai

ÅJSON columns in 23ai

ÅJSON Collection Tables in 23ai

JSON Sources



JSON Sources: New Shared Component



ÅJSON Sources work with local JSON

ÅZero-latency data access

ÅREST Data Sources work with remote JSON

ÅRequires network roundtrip(s)

JSON Sources vs. REST Data Sources

Both use a Data Profile to capture metadata 
letting the APEX engine map JSON collections 

and properties to columns



JSON Source for JSON in a Column Named DATA
{
     "collectionName": "Favorite Animation Books",
     "created": "2025-04-05T08:09:00",
     "books": [

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

         "firstName": "Frank",
         "lastName": "Thomas"
        },
        {
         "firstName": "Ollie",

         "lastName": "Johnston"
        }
       ],
       "published": "1995-10-19",
       "ISBN": "978-0786860708",

       "price": 35
      },
      {
       "title": "The Art of Ratatouille",
       "publisher": "Chronicle Books",

       "authors": [
        {
         "firstName": "Brad",
         "lastName": "Bird"
        },

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

       "published": "2007-05-03",
       "ISBN": "978-0811858342",
       "price": 32
      }
     ]
}

BOOK_COLLECTIONS

23ai JSON Collection Table

DATA

BOOK_COLLECTIONS_TAB

19c / 23ai Table with JSON Column

DATAID COL_A COL_Z

ÅBLOB
ÅCLOB
ÅJSON

19c

23aiUsing regular table 
JSON column can have 

any name

é



JSON Source Data Profile: Root JSON Column
{
     "collectionName": "Favorite Animation Books",
     "created": "2025-04-05T08:09:00",
     "books": [

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

         "firstName": "Frank",
         "lastName": "Thomas"
        },
        {
         "firstName": "Ollie",

         "lastName": "Johnston"
        }
       ],
       "published": "1995-10-19",
       "ISBN": "978-0786860708",

       "price": 35
      },
      {
       "title": "The Art of Ratatouille",
       "publisher": "Chronicle Books",

       "authors": [
        {
         "firstName": "Brad",
         "lastName": "Bird"
        },

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

       "published": "2007-05-03",
       "ISBN": "978-0811858342",
       "price": 32
      }
     ]
}



JSON Source Data Profile: First Level Properties
{
     "collectionName": "Favorite Animation Books",
     "created": "2025-04-05T08:09:00",
     "books": [

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

         "firstName": "Frank",
         "lastName": "Thomas"
        },
        {
         "firstName": "Ollie",

         "lastName": "Johnston"
        }
       ],
       "published": "1995-10-19",
       "ISBN": "978-0786860708",

       "price": 35
      },
      {
       "title": "The Art of Ratatouille",
       "publisher": "Chronicle Books",

       "authors": [
        {
         "firstName": "Brad",
         "lastName": "Bird"
        },

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

       "published": "2007-05-03",
       "ISBN": "978-0811858342",
       "price": 32
      }
     ]
}



JSON Source Data Profile: Array Columns New in 24.1
{
     "collectionName": "Favorite Animation Books",
     "created": "2025-04-05T08:09:00",
     "books": [

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

         "firstName": "Frank",
         "lastName": "Thomas"
        },
        {
         "firstName": "Ollie",

         "lastName": "Johnston"
        }
       ],
       "published": "1995-10-19",
       "ISBN": "978-0786860708",

       "price": 35
      },
      {
       "title": "The Art of Ratatouille",
       "publisher": "Chronicle Books",

       "authors": [
        {
         "firstName": "Brad",
         "lastName": "Bird"
        },

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

       "published": "2007-05-03",
       "ISBN": "978-0811858342",
       "price": 32
      }
     ]
}



JSON Source Data Profile: Array Columns New in 24.1
{
     "collectionName": "Favorite Animation Books",
     "created": "2025-04-05T08:09:00",
     "books": [

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

         "firstName": "Frank",
         "lastName": "Thomas"
        },
        {
         "firstName": "Ollie",

         "lastName": "Johnston"
        }
       ],
       "published": "1995-10-19",
       "ISBN": "978-0786860708",

       "price": 35
      },
      {
       "title": "The Art of Ratatouille",
       "publisher": "Chronicle Books",

       "authors": [
        {
         "firstName": "Brad",
         "lastName": "Bird"
        },

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

       "published": "2007-05-03",
       "ISBN": "978-0811858342",
       "price": 32
      }
     ]
}



JSON Source Data Profile: Position/Line Number Columns
{
     "collectionName": "Favorite Animation Books",
     "created": "2025-04-05T08:09:00",
     "books": [

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

         "firstName": "Frank",
         "lastName": "Thomas"
        },
        {
         "firstName": "Ollie",

         "lastName": "Johnston"
        }
       ],
       "published": "1995-10-19",
       "ISBN": "978-0786860708",

       "price": 35
      },
      {
       "title": "The Art of Ratatouille",
       "publisher": "Chronicle Books",

       "authors": [
        {
         "firstName": "Brad",
         "lastName": "Bird"
        },

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

       "published": "2007-05-03",
       "ISBN": "978-0811858342",
       "price": 32
      }
     ]
}

1

2

1

2



JSON Source Data Profile: Primary Key at Each Level
{
     "_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"
        },
        {

         "firstName": "Ollie",
         "lastName": "Johnston"
        }
       ],
       "published": "1995-10-19",

       "ISBN": "978-0786860708",
       "price": 35
      },
      {
       "title": "The Art of Ratatouille",

       "publisher": "Chronicle Books",
       "authors": [
        {
         "firstName": "Brad",
         "lastName": "Bird"

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

       ],
       "published": "2007-05-03",
       "ISBN": "978-0811858342",
       "price": 32
      }
     ]
}

1

3

1

2

2

3



JSON Source: Choosing Nested Rows in a Region
{
     "_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"
        },
        {

         "firstName": "Ollie",
         "lastName": "Johnston"
        }
       ],
       "published": "1995-10-19",

       "ISBN": "978-0786860708",
       "price": 35
      },
      {
       "title": "The Art of Ratatouille",

       "publisher": "Chronicle Books",
       "authors": [
        {
         "firstName": "Brad",
         "lastName": "Bird"

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

       ],
       "published": "2007-05-03",
       "ISBN": "978-0811858342",
       "price": 32
      }
     ]
}



JSON Source: Choosing Nested Rows in Multiple Regions
{
     "_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"
        },
        {

         "firstName": "Ollie",
         "lastName": "Johnston"
        }
       ],
       "published": "1995-10-19",

       "ISBN": "978-0786860708",
       "price": 35
      },
      {
       "title": "The Art of Ratatouille",

       "publisher": "Chronicle Books",
       "authors": [
        {
         "firstName": "Brad",
         "lastName": "Bird"

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

       ],
       "published": "2007-05-03",
       "ISBN": "978-0811858342",
       "price": 32
      }
     ]
}



JSON Source: Choosing Nested Rows in Multiple Regions
{
     "_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"
        },
        {

         "firstName": "Ollie",
         "lastName": "Johnston"
        }
       ],
       "published": "1995-10-19",

       "ISBN": "978-0786860708",
       "price": 35
      },
      {
       "title": "The Art of Ratatouille",

       "publisher": "Chronicle Books",
       "authors": [
        {
         "firstName": "Brad",
         "lastName": "Bird"

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

       ],
       "published": "2007-05-03",
       "ISBN": "978-0811858342",
       "price": 32
      }
     ]
}



JSON Source Data Profile
Use Sequence to order array

columns into contiguous groups





ÅThey are tables, so triggers work

Triggers on JSON Collection Tables

create or replace trigger book_collections_t
before insert on book_collections
for each row
begin
   -- Default created date
   select json_transform(:NEW.DATA,
            set '$.created' = sysdate)
     into :NEW.DATA;
end;



Use Case: Editing REST Response Before Sending Back

SESSION_REST_RESPONSES

SESSION_ID JSON_CLOB

REST API

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

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

986532123

Drift

Hollow 2

1



Use Case: Editing REST Response Before Sending Back

SESSION_REST_RESPONSES

SESSION_ID JSON_CLOB

REST API

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

{"shoppingCart": [
  {"isbn":"1234", "qty": 2},
  {"isbn":"5678", "qty": 1},
  {"isbn":"4455", "qty": 1}
]}

986532123

Drift

Hollow 2

1 Drift

Hollow 1

2

Ember



Use Case: Editing REST Response Before Sending Back

SESSION_REST_RESPONSES

SESSION_ID JSON_CLOB

REST API

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

{"shoppingCart": [
  {"isbn":"1234", "qty": 2},
  {"isbn":"5678", "qty": 1},
  {"isbn":"4455", "qty": 1}
]}

986532123

{"shoppingCart": [
  {"isbn":"1234", "qty": 2},
  {"isbn":"5678", "qty": 1},
  {"isbn":"4455", "qty": 1}
]}

Drift

Hollow 2

1 Drift

Hollow 1

2

Ember



Use Case: JSON Flex Field on a Regular Table

DEPTNO DNAME LOC FLEX

10 ACCOUNTING NEW YORK {
 "budget":12345,
 "spendByDate": "2025-04-17",
 "justification":"New marketing campaign"
}

20 RESEARCH DALLAS {
 "budget":5678,
 "spendByDate": "2025-04-29",
 "justification":"Big new discoveries"
}

99 COMPLIANCE 
AND MERRIMENT

LUMON {
 "budget":8844,
 "spendByDate": "2025-04-24",
 "justification":"New tuba and drum"
}



Use Case: JSON Flex Field on a Regular Table



Use Case: JSON Flex Field on a Regular Table



Use Case: JSON Flex Field on a Regular Table



Use Case: JSON Flex Field on a Regular Table



BOOK_COLLECTIONS_DV

JSON/Relational Duality View
{
     "collectionName": "Favorite Animation Books",
     "created": "2025-04-05T08:09:00",
     "books": [

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

         "firstName": "Frank",
         "lastName": "Thomas"
        },
        {
         "firstName": "Ollie",

         "lastName": "Johnston"
        }
       ],
       "published": "1995-10-19",
       "ISBN": "978-0786860708",

       "price": 35
      },
      {
       "title": "The Art of Ratatouille",
       "publisher": "Chronicle Books",

       "authors": [
        {
         "firstName": "Brad",
         "lastName": "Bird"
        },

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

       "published": "2007-05-03",
       "ISBN": "978-0811858342",
       "price": 32
      }
     ]
}



JSON/Relational Duality View DDL Syntax

create json relational duality view book_collections_dv as 
book_collections_dv_root @insert @update @delete
{ 
  "_id"
  collectionName: collection_name
  created
  books: book_collections_dv_books @insert @update @delete
  {
    "_id"  
    isbn
    price
    title
    published
    publisher
    authors: book_collections_dv_authors @insert @update @delete
    {
      "_id" 
      lastName: last_name
      firstName: first_name
    } 
  } 
}

BOOK_COLLECTIONS_DV



Simplifies Exposing REST APIs for APEX Developers



BOOK_COLLECTIONS_DV

Embracing Duality

{
     "collectionName": "Favorite Animation Books",
     "created": "2025-04-05T08:09:00",
     "books": [
      {
       "title":  "The Illusion of Life",
       "publisher": "Disney Editions",
       "authors":  [
        {
         "firs tName": "Frank",
         "lastName": "Thomas"
        },
        {
         "firs tName": "Ollie",
         "lastName": "Johnston"
        }
       ],
       "published": "1995-10-19",
       "ISBN": "978-0786860708",
       "price": 35
      },
      {

       "title":  "The Art of Ratatouille",
       "publisher": "Chronicle Books",
       "authors":  [
        {
         "firs tName": "Brad",
         "lastName": "Bird"
        },
        {
         "firs tName": "John",
         "lastName": "Lasseter"
        }
       ],
       "published": "2007-05-03",
       "ISBN": "978-0811858342",
       "price": 32

      }
     ]
}

External 
Client 
App



JSON: What's New for 24.2 ?

Directly Use
JSON Duality Views

in Any Region



JSON Duality View: New Shared Component



JSON Duality View

Å_id    Ҧ ID_1   Ҧ /h[[9/¢LhbψL5

Å_id  Ҧ L5ψмψм Ҧ .hhYψL5

Å_id Ҧ L5    Ҧ !¦¢IhwψL5

Rename _id Columns
in Data Profile for

Easier Understanding
Before Building Pages



JSON Duality View
Use Sequence to order array columns

into contiguous groups



JSON Duality View
Duality View always (and only) has a single 
column named DATA so no need to record 

the JSON column name

No "Table" Column Type

No Parent 
for

Top-Level 
Properties



ÅRoot Primary key _id needs to be Query Only to get database-level default

ÅBut in child regions it needs to NOT be Query Only to be assignable

ÅFirst level nested collection needs Local Post-Processing WHERE filter

ÅPARENT_ID = :P1_ID and ABC_POS is not null

ÅFor second and subsequent master/detail child grid:

ÅABC_POS is not null

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



ÅFor child collections:

ÅUse position attribute as child PK (with some grid DML limitations)

ÅOr, introduce unique key attribute

ÅPage Process (Editable Region = Grid Region) to Assign Root Parent Id

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

:ROOT_PK_COL := :P1_ID;



ÅWorks fine, unless end-user edits may 

cause position to change

ÅOnly inserts and updates

at a given "level" ?                 

ÅProblematic use cases:         

ÅMore than one delete   

ÅOne delete and some updates

Grid DML Limitations
Using Array Position
as Primary Key



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 );

Set application-wide handler in App Definition



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 );

{ǇŜŎƛŦȅƛƴƎ ƘŀƴŘƭŜǊ ŀǘ 
¢ŀǎƪ 5ŜŦƛƴƛǘƛƻƴ ƭŜǾŜƭ
ƻǾŜǊǊƛŘŜǎ ŀǇǇπƭŜǾŜƭ 
ǎŜǘǘƛƴƎ ƛŦ ōƻǘƘ ŀǊŜ 
ŎƻƴŦƛƎǳǊŜŘ



APEX Workflow: Vacation Assignment Handling



APEX Workflow: What's New for 24.2 ?

Invoke Workflows
Like "Subroutines"



APEX Workflow: Invoke Another Workflow



APEX Workflow: Invoke Another Workflow

ÅPass IN Parameters

ÅReturn OUT Parameters



APEX Workflow: Passing in Details Primary Key


