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Topics
• Overview of the JSON-Relational capability and features
• JSON-Relational Duality View restrictions and limitations
• New Flex columns
• Outliers and minFrequency special calculations
• JSON Collections Views and the MongoDB API
• LIVE Demo
Q&A
• Product Managers will answer any questions

Agenda
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Julian Dontcheff



Before we begin…

This session is for you !!!

Ask your questions using Q&A

Product Managers are monitoring your questions

We will share links in Chat

The recording will be made available in a few days at
oracle.com/goto/adb-learning-lounge
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https://bit.ly/adb-learning-lounge
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Important links to 
bookmark

3

Links to get you started 
and to keep up to date with 
Autonomous Database

1
2

New Get Started page:  
oracle.com/autonomous-database/get-started/

bit.ly/adb-linkedin-grp       @AutonomousDW

Got a question? 
We are on stackoverflow
bit.ly/adb-stackoverflow

Join us on Developers Slack
(search #oracle-autonomous-database) 
(odevrel_slack)

Join us:

autonomousdb.bsky.social

https://www.oracle.com/autonomous-database/get-started/
https://bit.ly/adb-linkedin-grp
https://twitter.com/@AutonomousDW
https://bit.ly/adb-stackoverflow


Join our External Slack
STEP 1: Join our Slack workspace at: 
https://join.slack.com/t/oracledevs/shared_invite/
zt-327lxqzeo-7cfyrWzWAY7curI7MCVF1w
STEP 2: search for #oracle-autonomous-database
 at the top and click on the Channel

Copyright © 2025, Oracle and/or its affiliates5



Upcoming Sessions
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New features of JSON (Duality) 
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• What’s new and enhanced in Oracle Database 23.6 and 23.7 for JSON?
• Mongo-to-Duality Migrator: Flex columns, Outliers and minFrequency
• LIVE demo
• JSON Collections and the MongoDB API
• LIVE demo
• Wrap up

Agenda

Copyright © 2025, Oracle and/or its affiliates



14 Copyright © 2025, Oracle and/or its affiliates

What’s new and enhanced in 
Oracle Database 23.6 and 23.7 for JSON?
23.6 and 23.7 new features for JSON
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Quick historical update 
JSON in the Oracle Database before 2025 
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• 12cR1 (2014)
• JSON-text storage and query processing (BLOB, CLOB, varchar2), SODA APIs

• 12cR2 (2017)
• Dataguide, Columnar processing for JSON, Search indexes, JSON generation from relational data 

• 18c (2018)
• GeoJSON, SQL improvements, On statement Materialized Views, SODA for PL/SQL

• 19c (2019)
• Binary JSON storage (OSON) and MongoDB API added for ADB (BLOB columns), Partial updates

• 21c (2020)
• Native JSON datatype and collections backed by OSON (all database types), Multi-value indexes

• 23c (2023)
• Duality Views, JSON Schema, SQL improvements, JS stored procedures, Graph on JSON, perf.

• 23ai (2025)
• JSON-to-Duality Migrator, JSON collection tables, Multi-value JSON indexes, External JSON 

Tables, Aggregation Pipelines



JSON
New 23.6 and 23.7 features
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• JSON Collection Views
• JSON Replication
• The Limit Clause for JSON
• JSON Search Index Path Subsetting
• Replication Support for JSON Collection Tables
• GoldenGate Replication of JSON-Relational Duality Views



JSON Duality Views 
New 23.6 and 23.7 features
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• In JSON Relational Duality View DDL users can do the following:
• Use field name "_id" in subobjects, to identify the column that selects the row for updates, 

(even if it has no UK or PK constraint)
• Use an identity column as an identifying column

• The additional DDL possibilities allow for more use cases supported by JSON Relational 
Duality views



JSON Search Index Path Subsetting
New 23.6 and 23.7 features
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• When creating a JSON search index you can specify the fields to include or exclude from indexing
• Path subsetting can reduce the size of a search index and improve its performance - LIVE Demo:

• Hybrid Vector Indexes can now be built on JSON columns
• Hybrid Vector Indexes allow users to easily index and query their documents using a combination 

of full-text search and semantic vector search to achieve higher-quality search results 



JSON Data Type and JSON Replication
New 23.6 and 23.7 features
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JSON Type Modifier Enhancements: Limit Clause
• The limit clause for JSON type allows to restrict the size of the JSON data that can be inserted into the 

JSON type column (similar idea to that of specifying varchar2 bytes storage size)
• If it is known that the JSON data does not exceed a certain amount then the execution can be 

optimized to be more efficient, Oracle 23ai will improve performance without code change as for small 
JSON (encoded as OSON < 8000 bytes), those will be inlined vs (4000 bytes in 19c)

      

• The logical_replication_clause of the CREATE/ALTER TABLE statement is extended to allow disabling 
and enabling of partial JSON updating under supplemental logging

• Partial JSON updating makes replication more efficient because less data needs to be replicated or 
modified



Hidden and Generated Fields in JSON-Relational Duality Views
New 23.6 and 23.7 features
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• A column in a table underlying a JSON-relational duality view can be mapped to a hidden field; that 
is, a field that's not present in the documents supported by the view

• A generated field in a JSON document supported by a JSON-relational duality view can use the value 
of hidden fields

• A JSON document supported by a duality view can be simpler if it need not have a field for every 
underlying column, in particular for columns needed only for calculating



GoldenGate Replication of JSON-Relational Duality Views
New 23.6 and 23.7 features
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• JSON Collection Tables can be enabled for logical replication using GoldenGate
• Replication is supported to and from JSON Relational Duality Views as well to and from third-party 

products, such as MongoDB
• This feature allows developers to use Oracle GoldenGate technology to replicate JSON-relational 

duality view data as JSON documents, instead of relational tables, from an Oracle Database to a 
target Oracle or non-Oracle database

• Replication of JSON data is an important feature for high availability, fail-over, and real-time 
migration from a non-Oracle database to Oracle Database (such as from MongoDB)

• Oracle GoldenGate Replication to non-Oracle databases such as MongoDB (a document database) 
or Redis (a NoSQL key/value store) is simple and performant with the ability to replicate JSON 
documents from JSON-relational duality views



Duality View support in SQL Developer Extension for VS Code

• Visually construct your JSON objects
• Generate and test your GraphQL / DDL 
• Preview your changes by inspecting the

resulting JSON responses 
• Generate JSON Data Guides
• Accompanied with our Automatic REST API 

support via ORDS! 
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Mongo-to-Duality Migrator: flex columns, 
outliers and minFrequency

A duality-view flex column stores (in an underlying table) JSON objects whose fields are not 
predefined
A field is an outlier for a given document set if it occurs, or if any of its values occurs with a given 
type, in less than minFrequency percent of the documents



Flex columns and JSON-Relational Duality Views
Flex columns
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• A duality-view flex column stores (in an underlying table) JSON objects whose fields aren't 
predefined: they're not mapped individually to specific underlying columns

• Unrecognized fields of an object in a document you insert or update are automatically added to the 
flex column for that object's underlying table

• You can thus add fields to the document object produced by a duality view with a flex column 
underlying that object, without redefining the duality view which provides another kind of schema 
flexibility to a duality view, and to the documents it supports

• If a given underlying table has no column identified in the view as flex, then new fields are not 
automatically added to the object produced by that table – thus add flex columns where you want 
this particular kind of flexibility

• Note that it's technically incorrect to speak of a flex column of a table: a flex column is a duality-view 
column that's designated as flex — flex for the view



Flex columns and JSON-Relational Duality Views
Flex columns
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• Any tables underlying a duality view can have any number of JSON-type columns. At most one 
JSON column per table can be designated as a flex column at each position where that table is used 
in the view definition

• If a given table is used only at one place in a view definition (a typical case) then only one flex 
column for the table can be used

• If the same table is used in N different places in a view definition, then up to N different flex 
columns for the table can be designated at those places

• You can designate the same flex column to provide the fields for different places of the same 
document

• Updates to any of the places must concord, by not providing different new fields or different values 
for the same field



Flex columns and JSON-Relational Duality Views
Flex columns
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• In a given duality-view definition, you cannot use the same JSON column as a flex column in one 
document place and as a non-flex column in another place. An error is raised if you try to do this

• In any table, a JSON column generally provides for flexible data: by default, its typing and structure 
are not constrained/specified in any way 

• The particularity of a JSON column that's designated as a flex column for a duality view is this:
• The column value must be a JSON object or SQL NULL
• This means that it must be declared as type JSON (OBJECT), not just JSON - otherwise, an error 

is raised when you try to use that column in a duality-view definition
• The above rule does not apply to a non-flex JSON-type column; its value can be any JSON value: 

scalar, array, or object



Oracle Database 23ai
Outliers and minFrequency

• A field is a field-occurrence outlier, or a field outlier, for a given document set if it occurs in 
less than minFieldFrequency percent of the documents

• A field is a type-occurrence outlier, or type outlier, for a given document set if any of its 
values occurs with a given type in less than minTypeFrequency percent of the documents

• minFrequency (up to 23.6) is the minimum frequency for a field or a type not to be 
considered an outlier (high-entropy)

• minFieldFrequency (23.7) is the minimum frequency for a field not to be considered an 
outlier (high-entropy)

• minTypeFrequency (23.7) is the minimum frequency for the type of a field's value not to 
be considered an outlier (high-entropy)

• A value of zero (0) percent means that no fields are considered as outliers
• Unrecognized fields of an object in a document you insert or update are automatically 

added to the flex column for that object’s underlying table 



Oracle Database 23ai
Outliers and minFrequency

• A duality-view flex column stores (in an underlying table) JSON objects whose fields are not 
predefined: they’re not mapped individually to specific underlying columns

• PL/SQL procedure DBMS_JSON_DUALITY.IMPORT_ALL is provided to import multiple 
document collections into a JSON-relational duality view

• Importing multiple collections in a single PL/SQL call makes the import process simpler and 
avoids constraint-violation errors

• PL/SQL functions DBMS_JSON_DUALITY.VALIDATE_SCHEMA_REPORT and 
VALIDATE_IMPORT_REPORT are provided to validate the relational schema and data that are 
created and imported by the JSON-To-Duality Migrator

• The validation APIs help users verify that the recommended relational schema is correct and 
there is no data loss, when they migrate their document collections to duality views



Demo

Autonomous JSON
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Oracle JSON Autonomous Database
Cloud document database service that makes it simple to develop JSON-centric applications



Converged Database:

• NoSQL-style document storage
• High-concurrency, low-latency, 

interactive applications 
• Analytics and reporting

Access options

• SQL
• REST
• MongoDB API

Autonomous JSON Database: 
Converged Database PLUS
• Managed cloud service
• Automatic scaling, backups, and management
• Faster and cheaper than MongoDB Atlas
• Always-free service
• Oracle Autonomous JSON is FedRAMP high (see 

here), whereas MongoDB is only FedRAMP 
Moderate (see here) (Federal Risk and 
Authorization Management Program)

Oracle Database for JSON storage

Copyright © 2025, Oracle and/or its affiliates

https://www.oracle.com/government/federal/fedramp/
https://www.mongodb.com/products/platform/trust/fedramp


Autonomous JSON Database
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$
Highly available

24
7

Elastic compute
 and storage

Single-digit latency
 reads and writes

Low-price,
always-free tier



More than a NoSQL document store
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Autonomous JSON Database
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Native and comprehensive SQL support
• ANSI SQL/JSON
• Joins
• Advanced analytics
• Full-text search

Powered by the Oracle Database
• ACID compliant transactions 
• Secure by default
• Mission-critical

** Autonomous JSON Database with 8 OCPU running in San Jose region, Mongo API

Average latency

< 10 ms

YCSB NoSQL Benchmark



More than a NoSQL document store
Autonomous JSON Database: Disaster Recovery
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As Autonomous Data Guard is currently not supported for Autonomous JSON Database 
workloads, the natural questions is what are the alternatives:

Option1: The backup-based Disaster Recovery solution is one alternative. Backup-based 
DR uses database backups to instantiate a peer database at the time of switchover or failover. 
This enables you to have a lower cost and higher Recovery Time Objective (RTO) disaster 
recovery option for your Autonomous Database, as compared with Autonomous Data Guard.

Option 2: For having a copy of the Autonomous JSON Database in a different region (and not 
just in another AD), an option to consider is Refreshable Clones.

Option 3: Oracle GoldenGate is another way to replicate your data do another region. You 
can add a replicat for Autonomous JSON Database. It is even possible to use Oracle GoldenGate 
to replicate MongoDB to AJD, good for use case of migrating out of MongoDB to Oracle.

https://docs.oracle.com/en-us/iaas/autonomous-database-serverless/doc/backup-based-disaster-recover.html
https://docs.oracle.com/en/cloud/paas/autonomous-database/serverless/adbsb/autonomous-refreshable-clone.html
https://docs.oracle.com/en-us/iaas/autonomous-database/doc/use-oracle-goldengate-replicate-data-autonomous-database.html
https://docs.oracle.com/en/cloud/paas/goldengate-service/zrzjs/
https://docs.public.oneportal.content.oci.oraclecloud.com/en-us/iaas/goldengate/doc/replicate-data-mongodb-autonomous-json-database.html
https://www.linkedin.com/pulse/migrate-mongodb-collections-oracle-autonomous-json-database-verma-cevxe/?trackingId=P3EK6VQfQf%2BavPiwvFQmhA%3D%3D


More than a NoSQL document store
Autonomous JSON Database: the 20GB relational data limit
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• As Autonomous JSON Database is the same as an Autonomous Transaction Processing database, 
except that in the Autonomous JSON Database you can store only up to 20 GB of data other than 
JSON document collections.

• Collections cannot be heterogeneous. That is, they can only contain JSON documents. For example, 
you cannot have a collection of image documents or a collection that contains both JSON 
documents and image documents.

• You can subscribe to information event AJDNonJsonStorageExceeded, to be informed when the 20 
GB limit is exceeded.

• This event is generated when an Autonomous JSON Database has exceeded the maximum storage 
limit of 20GB of data stored outside of SODA collections. This limit does not apply to data stored in 
SODA collections or objects associated with SODA collections, such as indexes or materialized views.

• In addition to this event, an email is sent to the account owner. You must either reduce your usage of 
non-SODA-related data to below the 20GB limit or promote the Autonomous JSON 
Database to Autonomous Transaction Processing.
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JSON Collections and the MongoDB API
A native MongoDB API compatible Document Store



A collection is a special type of 
table or view that only stores JSON

Each document has an "_id" field
• _id is unique, immutable, indexed
• Automatically generated by the database

if not set explicitly

Accessible from document APIs including 
SODA (Simple Oracle Document API) and
MongoDB API

JSON Collections



Three different types of JSON Collections
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Example Description

Collection Table
create json collection table movies; Native table format.

Backed by OSON storage

Collection View

create json collection view movies as
  select json 
     {'_id' : t.movieid, 'title' : t.title } 
  from movies_rel t;

Defined by SQL. 
Read-only.  

Duality View

create json duality view movies as
  select json 
     {'_id' : t.movieid, 'title' : t.title } 
  from movies_rel t with update insert delete;

Defined by SQL.  
Inserts, updates, and deleted 
propagated to base tables.  



Oracle Database 23ai and JSON Collections Views

JSON Collection Views
• Always generated by SQL
• Maps JSON documents to underlying relational data

• Automatically visible in MongoDB API and as SODA collection

Two flavors
• JSON-relational duality view
• Fully updatable, both sql (view, underlying tables) and through document store API (collection)
• CREATE JSON RELATIONAL DUALITY VIEW

• Non-duality JSON collection view
•  Read only through document store API (collection) and sql (view), updateable through SQL (table)
• CREATE JSON COLLECTION VIEW

JSON Collections Views and the MongoDB API
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Oracle Database 23ai and JSON Collections Views

DDL Support for JSON Collection tables
• ALTER TABLE MOVE, RENAME
• ADD/DROP CONSTRAINTS
• ADD/DROP VIRTUAL COLUMNS 
• Partitioning, Indexing

Data Dictionary views
• *_JSON_COLLECTIONS
• *_JSON_COLLECTION_TABLES 
• *_JSON_COLLECTION_VIEWS

JSON Collections Views and the MongoDB API

*

* Materialized expression columns supported in 23.7
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{ }

• Easy migrations MongoDB to Oracle (just change the connection string!)
• MongoDB developers keep using same skills, tools, and frameworks
• No SQL required

Oracle API for MongoDB
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Oracle DatabaseMongoDB Application

54

JSON Collection Tables
JSON Collection Views
JSON Relational Duality Views



Translated to Oracle analytical SQL
• Mongo pipelines operations equivalent to 

rudimentary SQL operations
• Translation to Oracle SQL streamlines 

processing and improves performance

More than 85% of stages, aggregators, and 
accumulators already implemented and 
working
• E.g. $count, $kip, $out, $group, $match, 

$avg, $max, $min, $sum, …

Oracle-proprietary Mongo-compatible 
aggregation stages
• $sql, $external

MongoDB API Aggregation Pipeline in Oracle Database 23ai
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Demo

Autonomous JSON
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Summary

Developer Days

1

2

3

Leverage the full power of standard SQL on JSON documents 
and relational data with a single execution engine

Store, use, and manage relational data and JSON documents in 
a single converged database. Unified management, security, 
consistency model

Flexible access with relational and document-store APIs and 
languages, like SQL, JDBC, MongoDB API, Python, and Oracle 
SODA
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Where To Get More Information
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Live Lab: Developing with JSON and SODA 

@bch_t  @sdjh2000 @juliandontcheff @OracleDatabase

DW-PM_us@oracle.com 

Documentation: JSON Developer's Guide

LiveSQL: SQL/JSON features  

Live Lab: Using the Database API for MongoDB  

Documentation: Overview of Oracle Database API for MongoDB  

O.com: Autonomous JSON Database 

O.com: JSON-based Development in Oracle Database  

https://bit.ly/LiveLab_JSON_Soda
http://bit.ly/3HrEEGq
https://x.com/sdjh2000
https://x.com/JulianDontcheff
https://twitter.com/OracleDatabase
mailto:DW-pm_us@oracle.com
https://bit.ly/JSON_DevGuide_19c
https://bit.ly/LiveSQL_JSON_features
https://bit.ly/LiveLab_Using_MongoDB_API
https://bit.ly/Overview_MongoDB_API
https://bit.ly/AJD_ocom
https://bit.ly/JSON_DocDB


Try it For Free

free-oracle.github.io cloud.oracle.com/free oracle.com/xe developer.oracle.com
/livelabs

https://free-oracle.github.io/
https://www.oracle.com/cloud/free/
http://oracle.com/xe
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It’s now time for Q&A

Got any questions?



Q&A Open
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Important links to 
bookmark

3

Links to get you started 
and to keep up to date with 
Autonomous Database

1
2

New Get Started page:  
oracle.com/autonomous-database/get-started/

bit.ly/adb-linkedin-grp       @AutonomousDW

Got a question? 
We are on stackoverflow
bit.ly/adb-stackoverflow

Join us on Developers Slack
(search #oracle-autonomous-database) 
bit.ly/odevrel_slack  (odevrel_slack)

Join us:

autonomousdb.bsky.social

https://www.oracle.com/autonomous-database/get-started/
https://bit.ly/adb-linkedin-grp
https://twitter.com/@AutonomousDW
https://bit.ly/adb-stackoverflow
https://bit.ly/odevrel_slack


Final Thoughts

Links

Upcoming
Replays
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oracle.com/goto/adb-learning-lounge



Thank you for joining !!!
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