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Agenda
JSON
Regular Expression
String Functions
AI & Vectors
Change Event Stream
Query Optimizer Improvements
Drivers
Data API Builder: REST & GraphQL
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Let’s start from a practical problem
•You want to build an AI-powered search solution for your 

database (vectors + full text)

•Semantic Search doesn’t return you the high-quality result you 
would expect, therefore, you need to implement Semantic Re-
Ranking

•Semantic Re-Ranking: “Rerank models sort text inputs by 
semantic relevance to a specified query. They are often used to 
sort search results returned from an existing search solution.”
•https://docs.cohere.com/v2/docs/rerank 

https://docs.cohere.com/v2/docs/rerank
https://docs.cohere.com/v2/docs/rerank
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Let’s start from a practical problem
•You need to keep your data as secure as possible
•So, the less you move your data through applications layers, the 

better

•You want to keep the solution as scalable as possible
•Once again, the less you move your data through applications 

layers, the better

•You want to minimize the cost of this improvement
•The simpler the solution the better, which means…
•…the less you move your data through applications layers, the better
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Let’s start from a practical problem
•Can you do everything from SQL?

•Call the Cohere Semantic Reranking model

•Build the process the JSON Payload
•Cohere asks for YAML data in JSON payload 

•Extract the re-ranked result and correlate it to data in your 
database
•To enrich the result set with additional details 
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DEMO
Modern Problems, Modern Solutions
https://github.com/Azure-Samples/azure-sql-db-vector-search/tree/main/DiskANN/Wikipedia

https://github.com/Azure-Samples/azure-sql-db-vector-search/tree/main/DiskANN/Wikipedia
https://github.com/Azure-Samples/azure-sql-db-vector-search/tree/main/DiskANN/Wikipedia
https://github.com/Azure-Samples/azure-sql-db-vector-search/tree/main/DiskANN/Wikipedia
https://github.com/Azure-Samples/azure-sql-db-vector-search/tree/main/DiskANN/Wikipedia
https://github.com/Azure-Samples/azure-sql-db-vector-search/tree/main/DiskANN/Wikipedia
https://github.com/Azure-Samples/azure-sql-db-vector-search/tree/main/DiskANN/Wikipedia
https://github.com/Azure-Samples/azure-sql-db-vector-search/tree/main/DiskANN/Wikipedia
https://github.com/Azure-Samples/azure-sql-db-vector-search/tree/main/DiskANN/Wikipedia
https://github.com/Azure-Samples/azure-sql-db-vector-search/tree/main/DiskANN/Wikipedia
https://github.com/Azure-Samples/azure-sql-db-vector-search/tree/main/DiskANN/Wikipedia
https://github.com/Azure-Samples/azure-sql-db-vector-search/tree/main/DiskANN/Wikipedia
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A brief history of JSON in SQL Server
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JSON support  - SQL Server 2016
•JSON documents stored in character columns (NVARCHAR)
•JSON Functions
• ISJSON 
• JSON_VALUE
• JSON_QUERY
• JSON_MODIFY

•Relational Operators 
•OPENJSON -> Converts JSON document into a set of rows and 

columns
•FOR JSON -> Make a query result set into a JSON document
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Relational Operators
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Relational Operators
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JSON support  - SQL Server 2022
•ISJSON enhancement – RFC 8259 support
•JSON functions 
• JSON_PATH_EXISTS

•ANSI SQL JSON constructors
• JSON_OBJECT
• JSON_ARRAY
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JSON_OBJECT + JSON_ARRAY
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JSON_OBJECT + JSON_ARRAY
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What’s new in Azure SQL 
and SQL Server 2025
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JSON support  - Azure SQL DB & MI
•Native JSON type 
•ANSI SQL JSON aggregates
• JSON_OBJECTAGG, 
• JSON_ARRAYAGG

•JSON Aggregates - GROUPING SETS, OVER support
•JSON_VALUE enhancement
•RETURNING data_type – Convert JSON text in a SQL/JSON path to a 

SQL type (deployment in progress…)
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JSON support  - Azure SQL DB & MI
•Path Expressions 
•Array wildcard searches with ARRAY WRAPPER
•Supported in
•OPENJSON, JSON_VALUE, JSON_QUERY, JSON_MODIFY, 

JSON_CONTAINS
•Allows you to specify 
•all elements: $. phoneNumbers [*]
• range of elements: $. phoneNumbers [0 to 1]
• list of elements: $. phoneNumbers [0,2]
• the "last" element: $. phoneNumbers [last]
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JSON support  - SQL Server 2025
•SQL Server 2025 introduce the new JSON data type
• JSON documents stored in optimized binary format
•Parsed once upon initialization or insert
•Uses existing LOB capabilities in the storage engine
•Supports in-place modification of values or keys
•Support for JSON INDEX   

•Supports documents up to ~2 GB (binary format)
•PostgreSQL – jsonb size is limited to 255MB
•Oracle – json size is limited to 32MB
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JSON support  - SQL Server 2025
•JSON_CONTAINS function
•Searches for a SQL value in a path in a JSON document
•Supports JSON Path expression

 Best practice is to use JSON_CONTAINS as provides better 
performance with index
•Assumes that *all* values of a property are of the same type
•This means we can do better optimization => faster execution
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JSON Support - Drivers
•Microsoft.Data.SqlClient >= 6.0.2
•SqlJson Class
•SqlDataReader.GetSqlJson

•JDBC 13.1.1 
•https://github.com/microsoft/mssql-jdbc/pull/2558 

•As of today JSON streamed as an UTF-8 string and converted on 
the server side
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JSON Type vs Legacy JSON (n/var/char)
Native JSON Type Legacy JSON

JSON document parsed into optimized binary 
format

JSON document is stored “as is” including 
whitespaces. Engine only sees strings.

JSON values (numbers, strings, boolean) are stored 
as SQL types

JSON types are string tokens always & interpreted 
at runtime

Strict parser: JSON document is validated 
upon initialization

Lazy Parser: JSON document is validated as it is 
parsed

Optimized for fast query processing
i.e., lookup keys quickly, locate array elements

No optimization. JSON document requires 
processing/parsing for every operation

In-place modifications of JSON values or keys Modification of single value requires rewriting the 
entire JSON document

Storage savings for larger document 
Ex: Repeated keys, spurious whitespaces, 
formatting characters

No storage savings unless compression is used or 
columnstore
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JSON index - SQL Server 2025
•SQL/JSON path(s) that point to scalar or arrays or objects
•Use for covering queries that touch many SQL/JSON paths
•Index will be bigger in size due to storing values at node level
•Arrays are always expanded
•Index maintenance can be expensive
•Azure SQL DB coming soon!
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DEMO
JSON data & JSON functions
JSON Index
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JSON – Question for the audience
JSON Schema Enforcement?

If yes, which format?

JSON Schema - https://json-schema.org/ 
Old? Last update of the schema only in 2020

JSON Type Definition
Being standardized: https://www.ietf.org/rfc/rfc8927.html

https://json-schema.org/
https://json-schema.org/
https://json-schema.org/
https://www.ietf.org/rfc/rfc8927.html
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Some T-SQL Love

RegEx 
functions PRODUCT()

BASE64 
functions

Fuzzy string match 
functions

CURRENT_DATE 
returns DATE

SUBSTRING() 
optional length

UNISTR()
|| 

string concat 
operator

DATEADD() 
supports bigint
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The T-SQL RegEx library

REGEXP_LIKELIKE

REGEXP_REPLACE

REGEXP_SUBSTR

REGEXP_INSTR

REPLACE

SUBSTR

CHARINDEX, PATINDEX
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The T-SQL RegEx library

REGEXP_COUNT

REGEXP_MATCHES

REGEXP_SPLIT_TO_TABLE

LEN and REPLACE

CHARINDEX, PATINDEX, 

SUBSTR

CHARINDEX, REPLACE, 

SUBSTR
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DEMO
RegEx
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String Functions
String Similarity with fuzzy, or approximate, string matching to 
check if two strings are (typographically) similar

EDIT_DISTANCE
EDIT_DISTANCE_SIMILARITY
JARO_WINKLER_DISTANCE
JARO_WINKLER_SIMILARITY

String Concatenation operator || 

UNISTR to easily use Unicode literals via codepoints
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 Just enough concepts - Embeddings



ATLANTA26 JOIN THE
CONVERSATION

#FABCONSQLCON26

Vectors in Azure SQL
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Generating Embedding (in T-SQL)

An embedding model is needed
You can use Azure OpenAI or any other embedding model
On Azure use Managed Identities to avoid using keys and secrets

Embedding models are hosted in inference servers and exposed as 
REST endpoint

Option 1: Use CREATE EXTERNAL MODEL + AI_GENERATE_EMBEDDINGS
Take care of everything for you

Option 2: Use sp_invoke_external_rest_endpoint 
Allows calls to any HTTP REST endpoint
Use it to invoke *any* model

https://devblogs.microsoft.com/azure-sql/go-passwordless-when-calling-azure-openai-from-azure-sql-using-managed-identities/
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Generating Embedding (in T-SQL)
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Generating Embedding (in T-SQL)
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Generating Embedding (in T-SQL)
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(Exact) Semantic Similarity Search

https://github.com/Azure-Samples/azure-sql-db-openai
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Create vector index for approximate 
vectors search (ANN)
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Search for similar vectors using 
approximate index
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Change Event Streaming (CES)

CES enables you to stream your data changes in near real-time
from SQL data directly into Azure Event Hubs.

Real-Time stream

processing and Analytics

Transaction Auditing

Event Based Applications

AI Agents

Azure Event Hub
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Change Event Streaming (CES)
Enable

Register EventHub connection

Add Table

EXEC sys.sp_enable_event_stream

EXEC sys.sp_create_event_stream_group

EXEC sys.sp_add_object_to_event_stream_group
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Contoso shipping uses CES

SQL Server 2025

Foundry Models Azure Functions Azure EventHub

CES

Order and Customer

Azure

Orders 
Application

Estimated Ship Date

Azure AI Agent requestOrder and Customer

Order changes

Help with Shipping

Recommendations

Orders
Sales Date

Estimated Ship Date

AssistanceAssistance Assistance

Resolve shipping
New estimated

ship date

Push vs Pull
“IOLess”

Built into the engine

Lengthy ship date = 
Unhappy customers
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Drivers
•Official MS Python driver: https://github.com/microsoft/mssql-

python 
• It is just a great driver! Entra ID, BCP Support, etc…

•What’s next?
•Node?
•Rust

•Or something completely different like ADBC?
•Apache Arrow Flight  SQL Driver
•https://arrow.apache.org/adbc/current/driver/flight_sql.html 
•https://github.com/adbc-drivers 

https://github.com/microsoft/mssql-python
https://github.com/microsoft/mssql-python
https://github.com/microsoft/mssql-python
https://arrow.apache.org/adbc/current/driver/flight_sql.html
https://arrow.apache.org/adbc/current/driver/flight_sql.html
https://github.com/adbc-drivers
https://github.com/adbc-drivers
https://github.com/adbc-drivers
https://github.com/adbc-drivers
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Services Integration
I really want to use other Azure products and services from 
within my Azure SQL Database without having to write complex 
code, functions, or scheduled events. Is this even possible?
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External REST Endpoint Invocation
Using a single stored procedure, call REST/GraphQL 
service endpoints in Azure directly from within an Azure 
SQL Database.
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PowerBI

OpenAI

Cognitive
Services

Event Hub

Azure
Functions

Azure App
Services

Static
Web Apps

Logic Apps

Event Grid Power Apps

Azure
Containers

Analysis
Services

IoT Central

API
Management

Azure Table
Storage

Azure Files

Azure Queue
Storage

Azure Blob
Storage

Microsoft
Dynamics

Microsoft
Graph

Dataverse

Microsoft Confidential
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Use Cases
Activate workflows
Data enrichment 
Cache invalidation / update
Augment business/process logic
Update websites
Integrate with event-based architectures
Data streams
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Security Included
In the Database

Requires EXECUTE ANY EXTERNAL ENDPOINT 
database permission.

Endpoint Authentication
Header
Query String/URL
Managed Identity
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Easy to use
One simple and easy call to a REST endpoint directly from the 
Database

EXEC @returnValue = sp_invoke_external_rest_endpoint
     [ @url = ] N'url’ 
     [ , [ @payload = ] N’request_payload’ ] 
     [ , [ @headers = ] N'http_headers_as_json_array’ ] 
     [ , [ @method = ] 'GET' | 'POST' | 'PUT' | 'PATCH' | 'DELETE' | 'HEAD' ] 
     [ , [ @timeout = ] seconds ] 
     [ , [ @credential = ] credential ] 
     [ , @response OUTPUT ]
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Data API Builder
Make the database available as a REST and/or GraphQL endpoint
• “CRUD as a Service” / “Backend as a Service” 
•Open Source, Stateless, Horizontally Scalable
• .NET application, easy to containerize (pairs perfectly with Azure 

Container Apps)
• Integrated with Aspire already

•Features
•Project, Filter, Paginate, Sort, Aggregate 
•Authentication via JWT
•Authorization via policy
•Caching (integrated with Redis)
•REST (OpenAPI), GraphQL (HotChocolate), MCP!

https://aka.ms/dab
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DEMO
Data API Builder
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Thank you!
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Coming Spring 2026

SQL AI Database 
Developer Certification

Level up and prove your skills

Building AI-powered, 

LLM-integrated apps

AI-augmented SQL 

development

Advanced SQL 

Programming

Security, governance, 

and responsible AI 

aka.ms/learnSQLAI
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Sound off. 
The mic is all yours.
Influence the product roadmap. 

Join the Fabric User Panel 

Share your feedback directly with our 
Fabric product group and researchers. 

https://aka.ms/JoinFabricUserPanel

Join the SQL User Panel

Influence our SQL roadmap and ensure 
it meets your real-life needs

https://aka.ms/JoinSQLUserPanel 
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