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AI is 
transforming the 

world

AI is transforming the world
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Data is the fuel 
that powers AI

Data is the fuel that powers AI
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Semantic 

Kernel & Agent 

Framework

Logic Apps

EF Core

LangChain

Azure Open AI 

Service

Azure AI 

Foundry

Azure AI 

SearchVectors and native 

vector type/functions

Integration with Langchain, 

EF Core, Semantic Kernel 

and Logic apps 

Azure OpenAI for 

building RAG apps

Microsoft Foundry

….

Build DB-centric intelligent applications
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“Peace of mind” data 
architectures using Azure SQL 
Database Hyperscale
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One Query To Rule Them All Polyglot "Spaghetti" →  Multimodal SQL  |  The Architecture That Ships

THE POLYGLOT STACK "Right Tool for the Job"

Your App PostgreSQL OLTP

MongoDB Documents

Neo4j Graph

Pinecone Vectors

HyperLedger Audit

ClickHouse Analytics

● ● ● glue_code.py

# Your integration nightmare

pg = psycopg2.connect(..)

mgo = MongoClient(uri)

neo  = GraphDatabase.driver()

pine = pinecone.Index('fraud')

hlf = HLFabric.connect(..)

ch = clickhouse_connect(..)

# 6 connections × 0 ACID

# = ∞ failure modes

THE INTEGRATION TAX

6 databases × 6 query langs × 6 auth models

6 backup strategies × 6 monitoring dashboards

No cross-system ACID — partial failures corrupt data

15ms+ network latency per request (1-5ms × hops)

AI agents need 6 connectors, 6 schemas, 6 APIs

Every new feature = weeks of integration glue code

MULTIMODAL SQL One Engine. One Query.

Your App

▼
Azure SQL Hyperscale— Unified Query Engine  ·  Single Transaction  ·  One 

Security Model

Relational JSON Graph VECTOR(n) Ledger Columnstore

● ● ● fraud_check.sql All 6 models, 1 query ↓

-- One query. Six data models. Zero glue code.

SELECT  t.Amount, t.Status,

JSON_VALUE(d.Data, '$.vpn')  AS vpn,

suspect.Name, suspect.RiskScore,

VECTOR_DISTANCE('cosine',

p.Embedding, @txn)        AS similarity,

a.LedgerVerified, cs.AvgAmount

FROM Txns t CROSS APPLY OPENJSON(..)

MATCH(suspect-(k)->highrisk)

JOIN FraudPatterns .. Columnstore ..

ACID across all 6 models in a single transaction

1 MCP endpoint — AI agents query everything natively

Ship features in days · Deploy anywhere · Start free

LATENCY

15ms+ 

overhead

→ Sub-ms (same 

engine)

ACID

Per-DB only → Cross-model 

atomic

SHIP TIME

Weeks → Days

AI AGENTS

6 connectors → 1 MCP 

endpoint

SECURITY

6 × audits → 1 unified 

model

OPS BURDEN

O(n) per DB → O(1) constant

➜
SHIP
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Build new, highly scalable AI applications for the price of commercial open-source databases

Azure SQL Database Hyperscale

High 
performance

AI-ready
Cost 
management

Low latency, 

high throughput

Log throughput 

independent 

of compute

Read scale-out 

support with up to 

30 named replicas

Snapshot-based 

backups

Rapid database restore

Native vector search

Support for 

Langchain, Semantic 

Kernel and more

Azure OpenAI and 

Azure AI Foundry 

integration

Copilot support

Commercial 

open-source pricing

Pay only for 

what you use 

Optimize costs 

with elastic pools

Reliable 
and secure

Multiple levels 

of redundancy

No single points 

of failure

Tamper-evident 

ledger capability

99.995% availability 

SLA

Highly 
scalable

Compute and storage 

scale independently

Auto-scales 

quickly up to 128TB

Supports up to 

128 vCores

Consistent 

performance, 

regardless of 

operation size
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Separation of compute & storage

Compute with smart SSD cache

Externalized log service

Paired page servers, 
fully covering SSD (“RBPEX”) cache

Redundant data and 
log in Azure Storage

0 to 4 secondary HA replicas

0-30 named replicas for 
read scale

Fast Backup/Restore 
via storage snapshots

Log pathway

User request

Local SSD cache

Data pathway

Legend

Compute Compute

Page servers

Read only Read only Read only Read only

Read-write

application

Read

application

Read

application

Read-write

Log service

Primary replica

SSD cache

HA secondary 

replica

SSD cache

0…4

Named replica 30

SSD cache
Named replica 1

SSD cache

Named replica 2

SSD cache

128 GB 

data file

SSD 

cache

128 GB 

data file

SSD 

cache

128 GB 

data file

SSD 

cache

File SnapshotsFile SnapshotsFile Snapshots

Data files Data files Data files

Built-for-the cloud architecture enables near-limitless growth potential
Distributed, scale-out & resilient
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Industry leader for a reason!
CAPABILITY AWS AURORA GOOGLE ALLOYDB HYPERSCALE

Max Storage 256 TB 128 TB 128 TB single DB
100 TB elastic pool

Compute Up to ~128 vCPUs Up to 128 vCPUs Up to 192 vCores

Cache Tiers Buffer Pool
(+ Optimized Reads PG)

Buffer Pool
+ columnar engine

Buffer Pool + RBPEX
+ Page Server SSD

Log Architecture Log to distributed
storage (shared path)

WAL to storage
layer (shared path)

Dedicated Log Service
150 MiB/s, own SSD

Read Replicas Up to 15
(same size as primary)

Up to 20 nodes
(load-balanced pool)

30 named + 4 HA each
(independently sized)

HTAP Zero-ETL to Redshift
(separate service)

Columnar engine
(PG workloads only)

Multi Modal and Fabric 
Mirroring

Vector Search pgvector extension
(PG only)

pgvector + ScaNN
(PG only, extension)

Native VECTOR type
+ VECTOR_DISTANCE()

Serverless Aurora Serverless v2 No serverless tier Full Hyperscale
Serverless

Elastic Pools Not available Not available Hyperscale elastic pools
(up to 100 TB)

Availability SLA 99.99% 99.99% 99.995%

Engine MySQL / PostgreSQL PostgreSQL only SQL Server (T-SQL)
broadest surface area
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Zava Tax – a DB-centric 
intelligent app
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Zava Tax - Personas

Tax Filer
Ask tax questions and get 
guidance

File and manage tax returns

Tax Professional
Manage client roster

Find similar cases

Browse knowledge base

Branch Manager
Monitor team performance

Review branch KPIs

Track operational 
throughput

Executive
Company-wide dashboards

Analytics and reporting

Trend summaries

DevOps
Monitor and optimize price / 
perf

Review hyperscale metrics

Manage read-scale 
behavior

Legal disclaimer: Content in this presentation is for demonstration purposes only. Neither this demonstration application nor Microsoft is affiliated with or endorsed by the IRS. IRS publications are U.S. Government 
Works (17 U.S.C. § 105) and may be freely used per https://irs.gov/about-irs/use-of-content-from-irsgov. All customer data is synthetic. No part of this presentation should be construed as tax advice.

https://irs.gov/about-irs/use-of-content-from-irsgov
https://irs.gov/about-irs/use-of-content-from-irsgov
https://irs.gov/about-irs/use-of-content-from-irsgov
https://irs.gov/about-irs/use-of-content-from-irsgov
https://irs.gov/about-irs/use-of-content-from-irsgov
https://irs.gov/about-irs/use-of-content-from-irsgov
https://irs.gov/about-irs/use-of-content-from-irsgov
https://irs.gov/about-irs/use-of-content-from-irsgov
https://irs.gov/about-irs/use-of-content-from-irsgov
https://irs.gov/about-irs/use-of-content-from-irsgov
https://irs.gov/about-irs/use-of-content-from-irsgov
https://irs.gov/about-irs/use-of-content-from-irsgov
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Zava Tax - initial architecture

Web App
React · CQRS Router

5 Personas

Filer · Pro · Manager · 

Exec · DevOps

API

Data API 

Builder

Primary (R/W)

Read-Only

Azure SQL DB Hyperscale

Read / 

write

Primary

Read

only

HA Replica

REST

R/W

Some read-

only queries
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Tax Filer
Ask tax questions and get 
guidance

File and manage tax returns

Tax Professional
Manage client roster

Find similar cases

Browse knowledge base

Branch Manager
Monitor team performance

Review branch KPIs

Track operational 
throughput

Executive
Company-wide dashboards

Analytics and reporting

Trend summaries

DevOps
Monitor and optimize price / 
perf

Review hyperscale metrics

Manage read-scale 
behavior

Tax Professional AI enriched scenarios – part 1
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Demo: Workflow for tax professional -> search similar cases
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Zava Tax – AI-enriched architecture

Web App
React · CQRS Router

5 Personas

Filer · Pro · Manager · 
Exec · DevOps

API

Data API 

Builder

Primary (R/W)

Read-Only

Azure SQL DB Hyperscale

Read / 

write

Primary

Read 

only

HA Replica

Azure OpenAI

✦
Embeddings Chat

CompletionsREST

R/W

Some read-

only queries

External
REST
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Knowledge base - sources

Legal disclaimer: Content in this presentation is for demonstration purposes only. Neither this demonstration application nor Microsoft is affiliated with or endorsed by the IRS. IRS publications are U.S. Government 
Works (17 U.S.C. § 105) and may be freely used per https://irs.gov/about-irs/use-of-content-from-irsgov. All customer data is synthetic. No part of this presentation should be construed as tax advice.

https://irs.gov/about-irs/use-of-content-from-irsgov
https://irs.gov/about-irs/use-of-content-from-irsgov
https://irs.gov/about-irs/use-of-content-from-irsgov
https://irs.gov/about-irs/use-of-content-from-irsgov
https://irs.gov/about-irs/use-of-content-from-irsgov
https://irs.gov/about-irs/use-of-content-from-irsgov
https://irs.gov/about-irs/use-of-content-from-irsgov
https://irs.gov/about-irs/use-of-content-from-irsgov
https://irs.gov/about-irs/use-of-content-from-irsgov
https://irs.gov/about-irs/use-of-content-from-irsgov
https://irs.gov/about-irs/use-of-content-from-irsgov
https://irs.gov/about-irs/use-of-content-from-irsgov
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Knowledge base schema
CREATE TABLE [ dbo ] . [ TaxKnowledgeBase ] (

[Id] [int] IDENTITY ( 1, 1) NOT NULL,

[ ChunkId ] [ nvarchar ] ( 100 ) NOT NULL,

[ PublicationId ] [ nvarchar ] ( 20 ) NOT NULL,

[ PublicationTitle ] [ nvarchar ] ( 500 ) NULL,

[Section] [ nvarchar ] ( 500 ) NULL,

...

[ ChunkIndex ] [int] NULL,

[ ContentEmbedding ] [vector] ( 1536 , float32 ) NULL,

[ CreatedAt ] [datetime2] ( 7) NULL,

CONSTRAINT [ PK_TaxKnowledgeBase ] PRIMARY KEY CLUSTERED  

( [Id] ASC ),

UNIQUE NONCLUSTERED ( [ ChunkId ] ASC ))

GO

CREATE VECTOR INDEX [ IX_TaxKnowledgeBase_Embedding ] ON
[ dbo ] . [ TaxKnowledgeBase ]

( [ ContentEmbedding ] ) WITH ( METRIC = 'COSINE' , TYPE =
' DiskANN ’ );

GO
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ELT layout

Working with embeddings in SQL – external model definition

CREATE DATABASE SCOPED CREDENTIAL [https://your - openai - resource.openai.azure.com/]

WITH IDENTITY = 'Managed Identity' ,

SECRET = '{" resourceid ": "https://cognitiveservices.azure.com"}’;

GO

CREATE EXTERNAL MODEL AzureOpenAI_Embeddings

WITH (

LOCATION = ' https: // your - openai - resource . openai . azure . com/ openai / deployments / text -
embedding - 3- small / embeddings ?api - version =2024 - 02 - 01 ',

API_FORMAT = ' Azure OpenAI ',

MODEL_TYPE = EMBEDDINGS,

MODEL = ' text - embedding - 3- small ',

CREDENTIAL = [https://your - openai - resource.openai.azure.com/]

);
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Embedding model in Microsoft Foundry
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ELT layout

Knowledge base search using embeddings and vector search
-- Knowledge base search using AI embeddings

-- Uses AI_GENERATE_EMBEDDINGS with CREATE EXTERNAL MODEL for Azure SQL + Azure OpenAI

CREATE OR ALTER PROCEDURE AskTaxQuestion

@Question NVARCHAR( MAX),

@TopK INT = 5

AS

BEGIN

DECLARE @embedding VECTOR ( 1536 );     

-- Generate embedding using Azure OpenAI external model

SELECT @embedding = AI_GENERATE_EMBEDDINGS ( @Question USE MODEL AzureOpenAI_Embeddings );     

-- Perform vector search using VECTOR_SEARCH

SELECT TOP ( @TopK)

t . Section AS Title , t . Content AS Answer , t . PublicationTitle AS Source, t . PublicationId AS Category , s . distance AS SimilarityScore

FROM

VECTOR_SEARCH (

table = TaxKnowledgeBase AS t ,

column = ContentEmbedding ,

similar_to = @embedding ,

metric = 'cosine’ , top_n = @TopK ) AS s

ORDER BY s . distance ;

END;

GO

“bitcoin and ethereum sales”

[  -0.03745347,  -0.02661756… ]
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Output from AskTaxQuestion
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Tax Filer
Ask tax questions and get 
guidance

File and manage tax returns

Tax Professional
Manage client roster

Find similar cases

Browse knowledge base

Branch Manager
Monitor team performance

Review branch KPIs

Track operational 
throughput

Executive
Company-wide dashboards

Analytics and reporting

Trend summaries

DevOps
Monitor and optimize price / 
perf

Review hyperscale metrics

Manage read-scale 
behavior

Tax Professional AI enriched scenarios – part 2
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Demo: tax professional scenario for searching similar cases
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The RAG pattern

Databases 

and Indexes
Similarity and 

Hybrid Searches

Retrieval Augmented 

Generation (RAG)

Pattern

Vectors and 

Embeddings

Vectors and
Embeddings

Generated
response

Prompt

Natural 

Language 

Chat

Language 

Model

Generated response

Prompt + search results

Embedding 

Model
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Tax scenarios table
CREATE TABLE TaxScenarios (

Id INT IDENTITY ( 1, 1) NOT NULL,

ScenarioId NVARCHAR( 50 ) NOT NULL UNIQUE ,

TaxYear INT NOT NULL,

ScenarioType NVARCHAR( 50 ) NOT NULL,

-- Taxpayer Profile (JSON)

TaxpayerProfile JSON ,  

...

-- Narrative (for embedding)

ScenarioSummary NVARCHAR( MAX),

-- Vector Embedding

ScenarioEmbedding VECTOR ( 1536 ),         

...

);

CREATE VECTOR INDEX IX_TaxScenarios_Embedding

ON TaxScenarios ( ScenarioEmbedding )

WITH ( METRIC = 'cosine' , TYPE = 'DISKANN' );

GO
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Tax scenarios – source data in Azure Storage
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ELT layout

Tax scenarios - sample source data
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Populating the tax scenarios table – part 2
CREATE EXTERNAL DATA SOURCE [{ datasource_name }]

WITH ( TYPE = BLOB_STORAGE , LOCATION = '{ blob_endpoint }' , CREDENTIAL = [{ credential_name }] )

GO

INSERT INTO TaxScenarios ( ScenarioId , TaxYear , ScenarioType , TaxpayerProfile ,

IncomeSources , Deductions , Credits , SpecialSituations ,

ScenarioSummary , ScenarioEmbedding )

SELECT  

JSON_VALUE ( j . value , '$.scenario_id' ),

COALESCE ( TRY_CAST ( JSON_VALUE ( j . value , '$. tax_year ' ) AS INT ), 2025 ),

JSON_VALUE ( j . value , '$. scenario_type ' ),

JSON_QUERY ( j . value , '$. taxpayer_profile ' ),

JSON_QUERY ( j . value , '$. income_sources ' ),

JSON_QUERY ( j . value , '$.deductions' ),

JSON_QUERY ( j . value , '$.credits' ),

JSON_QUERY ( j . value , '$. special_situations ' ),

JSON_VALUE ( j . value , '$.summary' ),

CAST ( JSON_QUERY ( j . value , '$.embedding' ) AS VECTOR ( 1536 ))

FROM OPENROWSET(

BULK ' tax_scenarios_embedded.json ' ,

DATA_SOURCE = '{ datasource }' ,

SINGLE_CLOB

) AS raw

CROSS APPLY OPENJSON ( raw . BulkColumn ) AS j
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ELT layout

TaxScenarios – content in Hyperscale

TaxScenarios – content in Hyperscale

[  -0.03745347,  
-0.02661756… ]
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Part 1: Searching for similar cases (tax scenarios)
-- Similar case search using AI embeddings

-- Uses VECTOR_SEARCH() TVF for DiskANN - accelerated approximate nearest neighbor search

CREATE OR ALTER PROCEDURE [ dbo ] . [ SearchSimilarCases ]

@Query NVARCHAR( MAX),

@FilingStatus NVARCHAR( 50 ) = NULL, @TopK INT = 10

AS

BEGIN   

DECLARE @QueryVector VECTOR ( 1536 );     

-- Generate embedding using Azure OpenAI external model

SELECT @QueryVector = AI_GENERATE_EMBEDDINGS ( @Query USE MODEL AzureOpenAI_Embeddings );     

-- Use VECTOR_SEARCH TVF for DiskANN - accelerated search

SELECT  

t . Id , t . ScenarioId ,

...

t . SpecialSituations , t . ScenarioSummary , s . distance AS SimilarityScore

FROM VECTOR_SEARCH (

table = TaxScenarios AS t , column = ScenarioEmbedding ,

similar_to = @QueryVector , metric = 'cosine' , top_n = @TopK

) AS s

WHERE ( @FilingStatus IS NULL OR JSON_VALUE ( t . TaxpayerProfile , '$. filing_status ' ) = @FilingStatus )

ORDER BY s . distance ;

END;

“bitcoin and ethereum sales”

[  -0.03745347,  -0.02661756… ]
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Output of SearchSimilarCases
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Using RAG to enrich specific case details – step 1
CREATE PROCEDURE AskTaxAssistant

@Question NVARCHAR( MAX),

  @Context NVARCHAR( MAX)  = NULL,  --  Optional: current form step context

@TopK INT = 3

AS

BEGIN

...   

-- Step 1: Retrieve relevant knowledge base content via vector search

IF EXISTS ( SELECT * FROM sys . external_models WHERE name = ' AzureOpenAI_Embeddings ' )

BEGIN

BEGIN TRY

DECLARE @embedding VECTOR ( 1536 );

SELECT @embedding = AI_GENERATE_EMBEDDINGS ( @Question USE MODEL AzureOpenAI_Embeddings );       

IF @embedding IS NOT NULL

BEGIN

SELECT @KBContent = @KBContent + 

' --- ' + t . Section + ' --- ' + CHAR( 10 ) + 

LEFT( t . Content , 500 ) + CHAR( 10 ) + CHAR( 10 )

FROM VECTOR_SEARCH (

table = TaxKnowledgeBase AS t ,

column = ContentEmbedding ,

similar_to = @embedding ,

metric = 'cosine’ , top_n = @TopK ) AS s

ORDER BY s . distance ;

END

END TRY

...

As a tax professional reviewing this historical case, provide 
a comprehensive analysis including:
1. **Case Overview** - Brief summary of the taxpayer's 
situation
2. **Key Income Analysis** - Notable income sources and their 
tax implications  
...
Analyze this tax case:

Tax Year: 2025
Scenario Type: rental_property
Taxpayer Profile: {
  "filing_status": "Married Filing Jointly",
  "dependents": 2,
  "state": "California",
  "state_abbr": "CA",
  "state_has_income_tax": true,
  "occupation": "Software Engineer"
}
Income Sources: [
  {
    "type": "W-2",
    "description": "Software Engineer",
    "amount": 145000
  },
  {
    "type": "Rental Income",
    "description": "Single-family rental property",
    ...
}
] ...



ATLANTA26 JOIN THE
CONVERSATION

#FABCONSQLCON26

Using RAG to enrich specific case details – step 2

...   

-- Step 2: Build prompts for LLM

SET @SystemPrompt = N'You are a helpful tax assistant for Zava Tax, guiding users through their 
tax return. You provide accurate, concise tax advice based on the IRS knowledge base. Always be 
helpful and explain tax concepts in simple terms. If you are not sure about something, recommend 
consulting a tax professional. Keep responses concise (2 - 3 paragraphs max).' ;

IF @Context IS NOT NULL

SET @SystemPrompt = @SystemPrompt + ' Current context: ' + @Context ;

  

SET @UserPrompt = @Question ;

  

IF LEN ( @KBContent ) > 50

SET @UserPrompt = @UserPrompt + CHAR( 10 ) + CHAR( 10 ) + 

'Reference the following IRS knowledge base information in your answer:' + CHAR( 10 ) +
@KBContent ;
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Using RAG to enrich specific case details – step 3
...  

-- Step 3: Call Azure OpenAI Chat API via REST endpoint

SET @SystemPrompt = STRING_ESCAPE ( @SystemPrompt , 'json' );

SET @UserPrompt = STRING_ESCAPE ( @UserPrompt , 'json' );

  

SET @JsonPayload = N'{

"messages": [

{"role": "system", "content": "' + @SystemPrompt + '"},

{"role": "user", "content": "' + @UserPrompt + '"}

],

" max_completion_tokens ": 2000

}' ;

  

BEGIN TRY

-- Azure SQL Hyperscale uses Managed Identity credential for Azure OpenAI

EXEC @RetVal = sp_invoke_external_rest_endpoint

@url = N'https ://<your - openai - resource>.openai.azure.com/ openai /deployments/ <your - chat -
deployment>/chat / completions?api - version =2024 - 02 - 01' ,

@method = 'POST' ,

@credential = [https://<your - openai - resource>.openai.azure.com/] ,

@payload = @JsonPayload ,

@response = @ResponseJson OUTPUT;
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Using RAG to enrich specific case details – step 4
...

IF @RetVal = 0 AND @ResponseJson IS NOT NULL

BEGIN

SELECT @Response = JSON_VALUE ( @ResponseJson , '$. result.choices [0]. message.content ' );

      

IF @Response IS NOT NULL AND LEN ( @Response ) > 0

BEGIN

SELECT  

@Response AS Answer , @KBContent AS SourceContent , 1 AS IsLLMAugmented ;

RETURN ;

END

ELSE

BEGIN

DECLARE @ErrorMsg NVARCHAR( MAX) = JSON_VALUE ( @ResponseJson , '$. result.error.message ' );

IF @ErrorMsg IS NOT NULL

BEGIN

SELECT  

'Error from AI service: ' + @ErrorMsg AS Answer , @KBContent AS SourceContent , 0 AS IsLLMAugmented ;

RETURN ;

END

END

END

...
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ELT layout

Summary of AI features used

Reference your favorite embedding 
model
 CREATE EXTERNAL MODEL

 Create Embeddings
 AI_GENERATE_EMBEDDINGS

 Store vectors
 VECTOR Data type

 Calculate vector distances and do 
vector search:
 VECTOR_DISTANCE
 CREATE VECTOR INDEX & 
VECTOR_SEARCH

 Call any AI models (chat 
completion, multimodel embeddings)
 sp_invoke_external_rest_endpoint

 Manipulate AI results
 JSON native data type and 
functions

 Modern REST / GraphQL / MCP 
endpoints
 Data API Builder
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ELT layout

AI workflow with Hyperscale
① EMBEDDING INGEST PATH (Write)

App / Pipeline

Documents arrive →
Azure OpenAI

Generate embedding

vectors
→

PRIMARY

Compute

INSERT INTO docs

(text, VECTOR(1536))
→

LOG

SERVICE

Fast commit

150 MiB/s
→

PAGE

SERVERS

Apply log to

data pages
→

AZURE

STORAGE

Durable storage

auto-grow 128 TB

② AI QUERY PATH (Read — on a read scale replica)

User / Agent

Natural language

query arrives →
Azure OpenAI

Query → embedding

vector generated →
NAMED

REPLICA

VECTOR_DISTANCE()

top-K + JOINs →
BUFFER POOL

+ RBPEX

Hot embeddings

DRAM + NVMe SSD →
PAGE

SERVERS

Cache miss →

fetch from SSD →
LLM

Response

Augmented prompt

→ grounded answer

What Hyperscale brings to the AI workflow

Write path (ingest)
Dedicated Log Service → 150 

MiB/s commit. Embedding 

ingest doesn't slow down even 

with billions of vectors.

Read path (search)
Read scale replica with its own 

Buffer Pool + RBPEX SSD → hot

embeddings served from local 

cache, sub-millisecond.

Isolation
AI search on read scale replica 

— completely isolated from 

OLTP primary. Zero contention, 

zero impact on transactions.

Scale
Add replicas as AI traffic grows. 

Each independently sized.

Serverless auto-scale for burst 

inference workloads.
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ELT layout

More details on using Hyperscale for CQRS

https://aka.ms/HS-CQRS & 
https://aka.ms/HS-CQRS/DAB

https://aka.ms/HS-CQRS
https://aka.ms/HS-CQRS
https://aka.ms/HS-CQRS
https://aka.ms/HS-CQRS/DAB
https://aka.ms/HS-CQRS/DAB
https://aka.ms/HS-CQRS/DAB
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Walkthrough: HTAP in 
Hyperscale
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Zava Tax - Business Analytics scenario

Tax Filer
Ask tax questions and get 
guidance

File and manage tax returns

Tax Professional
Manage client roster

Find similar cases

Browse knowledge base

Branch Manager
Monitor team performance

Review branch KPIs

Track operational 
throughput

Executive
Company-wide dashboards

Analytics and reporting

Trend summaries

DevOps
Monitor and optimize price / 
perf

Review hyperscale metrics

Manage read-scale 
behavior
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Demo: business analytics scenario
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Web App
React · CQRS Router

5 Personas

Filer · Pro · Manager · 
Exec · DevOps

API

Data API 

Builder

Primary (R/W)

Read-Only

Analytics

Azure SQL DB Hyperscale

Read / 

write

Primary

Read 

only

HA Replica

Analytics
Separate FQDN

Serverless Compute

Named Replica

Azure OpenAI

✦
Embeddings Chat

CompletionsREST

R/W

Using 

managed 

identity

Some read-only 

queries(again using 

managed identity)

Analytics – 

using 

managed 

identity

External 
REST 
endpoint 
using 
managed 
identity

Zava Tax - final architecture
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ELT layout

Hyperscale Named Replicas – ideal for “inference” scenarios

PRIMARY
Read-Write

▸ OLTP transactions

▸ Embedding ingest writes

▸ Document CRUD 

operations

▸ Full T-SQL engine

▸ 128 vCores max

→

REPLICA 1 RAG Search

80 vCores | Vector similarity + JOINs

REPLICA 2 Agent Backend

40 vCores, Serverless | Multi-step AI queries

REPLICA 3 Reporting / Export

16 vCores, Serverless | Data exports, ML training 

feeds

REPLICA 4 Analytics / BI

32 vCores | Dashboards on AI metrics

REPLICA N Future Workload

Scale on demand | No re-architecture

WHY THIS CHANGES THE AI GAME

ZERO IMPACT ON OLTP
AI search uses separate CPU, memory, SSD cache.

Primary serves transactions at full speed.

INDEPENDENT SIZING
RAG replica = 80 vCores. Reporting = 16, serverless.

OWN CONNECTION STRING
Route AI traffic to replica endpoint. Primary handles

writes. No read/write splitting in your app code.

SERVERLESS PER REPLICA
Each replica auto-scales independently. Batch at 2 AM

scales up, finishes, scales to zero. Per-second billing.

30 REPLICAS PER DATABASE
Hyperscale: 30 named + 4 HA, each independent.

up to 3,840 vCores for reads!
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Analytical queries – behind the scenes
CREATE PROCEDURE [ dbo ] . [GetExecutiveKPIs]

AS

BEGIN

SELECT

COUNT_BIG ( tr . ReturnId ) AS TotalReturns ,

COUNT_BIG ( DISTINCT tr . CustomerId ) AS ActiveCustomers ,

COUNT_BIG ( DISTINCT tr . BranchId ) AS ActiveBranches ,

SUM( CAST ( tr . GrossIncome AS DECIMAL ( 19 , 2))) AS
TotalIncomeProcessed ,

AVG( CAST ( tr . GrossIncome AS DECIMAL ( 19 , 2))) AS
AvgIncomePerReturn ,

...

COUNT_BIG ( CASE WHEN tr . Status = 'Draft' THEN 1 END) AS
DraftReturns ,

COUNT_BIG ( CASE WHEN tr . FilingDate >= DATEADD( DAY, - 30 ,
SYSUTCDATETIME ()) THEN 1 END) AS ReturnsLast30Days ,

SUM( CASE  

WHEN tr . FilingDate >= DATEADD( DAY, - 30 , SYSUTCDATETIME ())
THEN CAST ( tr . GrossIncome AS DECIMAL ( 19 , 2))

ELSE CAST ( 0 AS DECIMAL ( 19 , 2))

END) AS IncomeLast30Days

FROM TaxReturns tr ;

END
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ELT layout
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Demo: serverless usage is based on memory and CPU consumption



ATLANTA26 JOIN THE
CONVERSATION

#FABCONSQLCON26

Zava Tax – Optimization using Hyperscale elastic pools

Tax Filer
Ask tax questions and get 
guidance

File and manage tax returns

Tax Professional
Manage client roster

Find similar cases

Browse knowledge base

Branch Manager
Monitor team performance

Review branch KPIs

Track operational 
throughput

Executive
Company-wide dashboards

Analytics and reporting

Trend summaries

DevOps
Monitor and optimize price / 
perf

Review hyperscale metrics

Manage read-scale 
behavior
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Price-perf optimization with Hyperscale elastic pools
5 standalone databases · 4 vCores each · 20 vCores total

dev

4 vCores

uat

4 vCores

hotfix

4 vCores

training

4 vCores

perftest

4 vCores

Individual vCore Usage Over Time (each DB has 4 vCores)

4

3

2

1

0
6 AM 9 AM 12 PM 3 PM 6 PM 9 PM

zavatax-preprod-pool · 8 vCores Shared

dev uat hotfix train perf

8

6

4

2

0
6 AM 9 AM 12 PM 3 PM 6 PM 9 PM

Overall aggregate usage in the elastic pool fits within 8 vCores

Cost = Max (∑ (DB resource used at any given time) )
= 1 elastic pool with 8 vCores

= $1,726 / month
38% savings

Cost = ∑ (Max for each DB)
= 5 databases * 4 vCores

~ $2,792 / month

share resources
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Real-world customer 
success with Hyperscale
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“A global leader in digital reality solutions, combining sensors, software, and 
autonomous technologies to drive efficiency, productivity, and sustainability across 

industries”

Our Customer Industries

Energy Utilities Manufacturing Pharmaceutical

Introducing HxGN SDx2
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Why Hexagon chose Azure SQL Database Hyperscale

Challenges

Large customer datasets Resource utilisation Performance issues Cost efficiency

Automatic

Storage Expansion

Elastic

by-design

Hyperscale tier utilises 

high-performance 

data processing 

infrastructure, 

Elastic

pools

Azure SQL Database Hyperscale 
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BlackRock – scenario

Problem 

Statement

Segment a critical 

intraday business process 

to provide high 

performance and 

availability and avoid 

contagion risk from other 

workloads

Business 

Challenge

Critical and performance 

sensitive business function 

with tight SLAs and high 

availability requirements in 

support of real time trading 

activities

Best in class price / 

performance

Technical 

Challenge

• Transactional relational system 

required

• High availability - RTO and RPO 

of <1 minute

• Support for existing CI/CD 

pipelines

• Future forward platform
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F

How Azure SQL 
Database 
Hyperscale 
helped solve it

Capability

High Performance Vertical and 

Horizontally Scalable Platform

Familiar SQL Server API

and Feature Set 

No license requirements

Vector and JSON support

Leverages existing developer and 

operational expertise 

End-to-end Encryption and Integrated 

Auditing

No Single Points of Failure

Advanced Metrics Support

Scale to Zero 

Built-in HA and DR replication 

Enables

Scale up and down as required

Seamless integration with existing 

monitoring and deployment pipelines

Improved price/performance and 

simplified management

AI-ready platform

Better DX and faster time to market

Secure by default

No impact from VM or Zone outages

Robust monitoring and performance 

tuning integrated with existing stack

Adapt to workload requirements

Supports our RTO/RPO SLOs
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Azure SQL Database Hyperscale:

The best SQL platform for your AI applications

Familiarity AI Security Scalability
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Learn more

aka.ms/AzureSQLBlog

aka.ms/AzureSQLDevBlog

aka.ms/AzureSQLyt

AI and 

Azure SQL

Azure SQL 

DB 

Hyperscale

Azure SQL 

blogs & 

videos

Intelligent applications with Azure SQL Database: https://aka.ms/sqlai

and aka.ms/sqlaisamples

Generative AI with Azure SQL hands-on lab:  

https://github.com/AzureSQLDB/GenAILab 

Zava Tax source code: http://aka.ms/ZavaTax

Hyperscale overview: aka.ms/HS

Hyperscale serverless: aka.ms/SQLDBserverless

Hyperscale elastic pools: aka.ms/hyperscalepools

aka.ms/AzureSQLBlog
aka.ms/AzureSQLBlog
aka.ms/AzureSQLDevBlog
aka.ms/AzureSQLDevBlog
https://aka.ms/sqlai
aka.ms/sqlaisamples
aka.ms/sqlaisamples
https://github.com/AzureSQLDB/GenAILab
http://aka.ms/ssmscopilot
aka.ms/HS
aka.ms/hyperscalepools
aka.ms/hyperscalepools
aka.ms/hyperscalepools
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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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How was the session
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