
Lava 600 - Pri mary

# FF36 21

RGB  (255  ,54 , 33 )

C0, M 91, Y9 3, K 0

Navy 800 - Pri mary

# 1B 313 9

RGB  (27, 4 9, 5 7)

C86 , M 65,  Y57, K56

M aroon 600

# 98102A

RGB  (152, 16,  42)

C26, M100,  Y84 , K 24

Yel low 600

# FFAB00

RGB  (255 , 171, 0)

C0, M 38, Y100, K 0

Green  600

# 00A972

RGB  (0, 169,  114 )

C81, M 6,  Y74, K0

Bl ue 6 00

# 2272B 4

RGB  (34,  114 ,1 80)

C86 , M 52, Y4, K0

Gray - Navigati on

# 303 F4 7

RGB  (48 , 63 , 71)

C79, M6 2, Y5 4, K 44

Gray – Text

# 5A6F77

RGB  (90, 111,  119 )

C68 , M 47, Y 44, K14

Gray – Line s

# DCE0E2

RGB  (220, 224,  226)

C12, M 7, Y8 , K0

Primary palette

Secondary palette

Oat Me dium

# EEEDE9

RGB  (238,  237, 23 3)

C6, M4 , Y6 , K 0

Oat Light

# F9 F7F4

RGB  (249 , ,24 7,  244 )

C1, M 2, Y2,  K0

Lava 500

# FF5 F4 6

RGB  (255 , 95 , 70)

C0, M 78, Y 79 , K 0

Navy 900

# 0B 2026

RGB  (11, 32, 3 8)

C86 , M 67, Y 61,  K 71

Matei Zaharia

Bridging the 
Operational and 
Analytical Worlds 
with Lakebase



Columnar 
Storage

1995

Analytics systems have changed 
dramatically since the 1990s

Vectorized
Processing

~2000

Streaming
~2010

Lakehouse 
Open Formats

~2020



OLTP databases 

Stuck in
the past?



Lava 600 - Pri mary

# FF36 21

RGB  (255  ,54 , 33 )

C0, M 91, Y9 3, K 0

Navy 800 - Pri mary

# 1B 313 9

RGB  (27, 4 9, 5 7)

C86 , M 65,  Y57, K56

M aroon 600

# 98102A

RGB  (152, 16,  42)

C26, M100,  Y84 , K 24

Yel low 600

# FFAB00

RGB  (255 , 171, 0)

C0, M 38, Y100, K 0

Green  600

# 00A972

RGB  (0, 169,  114 )

C81, M 6,  Y74, K0

Bl ue 6 00

# 2272B 4

RGB  (34,  114 ,1 80)

C86 , M 52, Y4, K0

Gray - Navigati on

# 303 F4 7

RGB  (48 , 63 , 71)

C79, M6 2, Y5 4, K 44

Gray – Text

# 5A6F77

RGB  (90, 111,  119 )

C68 , M 47, Y 44, K14

Gray – Line s

# DCE0E2

RGB  (220, 224,  226)

C12, M 7, Y8 , K0

Primary palette

Secondary palette

Oat Me dium

# EEEDE9

RGB  (238,  237, 23 3)

C6, M4 , Y6 , K 0

Oat Light

# F9 F7F4

RGB  (249 , ,24 7,  244 )

C1, M 2, Y2,  K0

Lava 500

# FF5 F4 6

RGB  (255 , 95 , 70)

C0, M 78, Y 79 , K 0

Navy 900

# 0B 2026

RGB  (11, 32, 3 8)

C86 , M 67, Y 61,  K 71

I Hope to Convince You That…

We’re at an inflection point for OLTP systems due to changes in 
environment and workloads

There’s potential for a new, open and scalable OLTP architecture, the 
Lakebase, extending the Lakehouse

+ Lots of interesting open research questions
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Three Motivating Trends

The cloud environment

New demands on analytics platforms

AI’s impact on database systems



Lava 600 - Pri mary

# FF36 21

RGB  (255  ,54 , 33 )

C0, M 91, Y9 3, K 0

Navy 800 - Pri mary

# 1B 313 9

RGB  (27, 4 9, 5 7)

C86 , M 65,  Y57, K56

M aroon 600

# 98102A

RGB  (152, 16,  42)

C26, M100,  Y84 , K 24

Yel low 600

# FFAB00

RGB  (255 , 171, 0)

C0, M 38, Y100, K 0

Green  600

# 00A972

RGB  (0, 169,  114 )

C81, M 6,  Y74, K0

Bl ue 6 00

# 2272B 4

RGB  (34,  114 ,1 80)

C86 , M 52, Y4, K0

Gray - Navigati on

# 303 F4 7

RGB  (48 , 63 , 71)

C79, M6 2, Y5 4, K 44

Gray – Text

# 5A6F77

RGB  (90, 111,  119 )

C68 , M 47, Y 44, K14

Gray – Line s

# DCE0E2

RGB  (220, 224,  226)

C12, M 7, Y8 , K0

Primary palette

Secondary palette

Oat Me dium

# EEEDE9

RGB  (238,  237, 23 3)

C6, M4 , Y6 , K 0

Oat Light

# F9 F7F4

RGB  (249 , ,24 7,  244 )

C1, M 2, Y2,  K0

Lava 500

# FF5 F4 6

RGB  (255 , 95 , 70)

C0, M 78, Y 79 , K 0

Navy 900

# 0B 2026

RGB  (11, 32, 3 8)

C86 , M 67, Y 61,  K 71

Three Motivating Trends

The cloud environment

New demands on analytics platforms

AI’s impact on database systems
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The Cloud: A Radically New Environment

Big, multitenant datacenters with everyone’s apps & data in one place

Very fast intra-datacenter networks

Rapid elastic scaling (and user expectations thereof)
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The Cloud Transformed Analytical DBs

Separate compute & storage to scale them elastically

Use open formats so any engine can access the storage (Lakehouse!)

ETL

Operational Data

Data Warehouse

BI Reports BI Data 
Science

Machine 
Learning

Structured, Semi-Structured & 
Unstructured Data

Data Lake

Reports

Data Warehouse

ETL

Structured, Semi-Structured & 
Unstructured Data

Data Lake

BI Data 
Science

Machine 
Learning

Reports

ETL

Metadata, Caching, 
Indexing Layer

Data Warehouse Data Lake Lakehouse



Lava 600 - Pri mary

# FF36 21

RGB  (255  ,54 , 33 )

C0, M 91, Y9 3, K 0

Navy 800 - Pri mary

# 1B 313 9

RGB  (27, 4 9, 5 7)

C86 , M 65,  Y57, K56

M aroon 600

# 98102A

RGB  (152, 16,  42)

C26, M100,  Y84 , K 24

Yel low 600

# FFAB00

RGB  (255 , 171, 0)

C0, M 38, Y100, K 0

Green  600

# 00A972

RGB  (0, 169,  114 )

C81, M 6,  Y74, K0

Bl ue 6 00

# 2272B 4

RGB  (34,  114 ,1 80)

C86 , M 52, Y4, K0

Gray - Navigati on

# 303 F4 7

RGB  (48 , 63 , 71)

C79, M6 2, Y5 4, K 44

Gray – Text

# 5A6F77

RGB  (90, 111,  119 )

C68 , M 47, Y 44, K14

Gray – Line s

# DCE0E2

RGB  (220, 224,  226)

C12, M 7, Y8 , K0

Primary palette

Secondary palette

Oat Me dium

# EEEDE9

RGB  (238,  237, 23 3)

C6, M4 , Y6 , K 0

Oat Light

# F9 F7F4

RGB  (249 , ,24 7,  244 )

C1, M 2, Y2,  K0

Lava 500

# FF5 F4 6

RGB  (255 , 95 , 70)

C0, M 78, Y 79 , K 0

Navy 900

# 0B 2026

RGB  (11, 32, 3 8)

C86 , M 67, Y 61,  K 71

The Cloud Transformed Analytical DBs

Separate compute & storage to scale them elastically

Use open formats so any engine can access the storage (Lakehouse!) 

New: open cross-org sharing API
(Delta Sharing at this VLDB!)
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The Cloud Transformed Analytical DBs

Separate compute & storage to scale them elastically

Use open formats so any engine can access the storage (Lakehouse!) 

New: open cross-org sharing API
(Delta Sharing at this VLDB!)
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What Does the Cloud Mean for OLTP?

Traditional OLTP DBs have coupled compute & storage, limited elasticity, 
and limited support for sharing across engines

But if all the data is on the same disks in the cloud, can we rethink OLTP 
systems to get some of the same benefits we got in analytics?
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Neon         Database Properties

Open API: 100% Postgres

Decoupled compute & storage: cold data is on object stores

Rapid elasticity: scale up in seconds, or down to 0

Fast sharing: branch a DB in milliseconds
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Why Postgres?
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Neon         Architecture

Safekeepers manage WAL via Paxos

Storage format

allows time travel,

is tuned for S3

Pageservers process updates,

upload to object store & serve pages
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Neon         Results

Creating a database is fast! Try it by going to pg.new

Cost is low, with performance competitive: for example, about 4x cheaper 
storage than Aurora Serverless v2, and 4x faster scaling

Reads scale out well to 10,000s of connections by default in Neon

Branching is virtually free, changing developer workflows

Postgres extensions just work

30-year-old Postgres behaves cloud-native!

https://pg.new/
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Three Motivating Trends

The cloud environment

New demands on analytics platforms

AI’s impact on database systems
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A Story from Mike Franklin
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Today: Growing Need for Operational Apps 
on Analytics Data

As more of the world is digitized, more data is available in real-time and 
more actions can be taken in real-time

As algorithms improve, automated actions can be smarter
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New Demands on Analytics Platforms

Ingest and transform data faster

Serve transformed data out to analytical apps



Lava 600 - Pri mary

# FF36 21

RGB  (255  ,54 , 33 )

C0, M 91, Y9 3, K 0

Navy 800 - Pri mary

# 1B 313 9

RGB  (27, 4 9, 5 7)

C86 , M 65,  Y57, K56

M aroon 600

# 98102A

RGB  (152, 16,  42)

C26, M100,  Y84 , K 24

Yel low 600

# FFAB00

RGB  (255 , 171, 0)

C0, M 38, Y100, K 0

Green  600

# 00A972

RGB  (0, 169,  114 )

C81, M 6,  Y74, K0

Bl ue 6 00

# 2272B 4

RGB  (34,  114 ,1 80)

C86 , M 52, Y4, K0

Gray - Navigati on

# 303 F4 7

RGB  (48 , 63 , 71)

C79, M6 2, Y5 4, K 44

Gray – Text

# 5A6F77

RGB  (90, 111,  119 )

C68 , M 47, Y 44, K14

Gray – Line s

# DCE0E2

RGB  (220, 224,  226)

C12, M 7, Y8 , K0

Primary palette

Secondary palette

Oat Me dium

# EEEDE9

RGB  (238,  237, 23 3)

C6, M4 , Y6 , K 0

Oat Light

# F9 F7F4

RGB  (249 , ,24 7,  244 )

C1, M 2, Y2,  K0

Lava 500

# FF5 F4 6

RGB  (255 , 95 , 70)

C0, M 78, Y 79 , K 0

Navy 900

# 0B 2026

RGB  (11, 32, 3 8)

C86 , M 67, Y 61,  K 71

Examples from Databricks

Zerobus: Ingest rows rapidly into any existing Delta/Iceberg table

curl endpoint { json }

On by default for every table with no setup, no tuning, and fast scaling, 
supporting petabytes per day at <100ms latency
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Examples from Databricks

Apache Spark Real-Time Mode: low latency continuous version of all 
streaming operators, with no changes to job logic

tinyurl.com/spark-rtm

https://tinyurl.com/spark-rtm
https://tinyurl.com/spark-rtm
https://tinyurl.com/spark-rtm
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Examples from Databricks

Vector Search: Serve any Delta/Iceberg table for low latency vector or 
keyword search, with automatic sync on changes to the table

Growing 
2.4x YoY!
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OLTP + Lakehouse Fits Hand-in-Glove!

OLTP System
ENGINE

ANALYTICS TABLES

ETL

Reverse ETL

Lakehouse

Direct Read

One-click setup 
on Databricks
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This is Lakebase

An OLTP architecture built on cloud data lakes, characterized by:
• Separated compute and storage
• Open APIs
• Serverless elastic scaling, sharing and branching
• Easy integration with analytical lakehouse systems & data
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How Databricks Customers use Lakebase

Serving analytical data: some customers had their own term, “lakeshore”

Real time features/metrics

Stateful data apps & agents
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But Wait, is this HTAP?
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But Wait, is this HTAP?
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But Wait, is this HTAP?

However you define HTAP, it’s usually useful to architect your operational 
and analytical tables differently, and if you’re going to do that, then 
Lakebase can be a great solution on top of open lake storage!

The latencies and interop across engines will only get better
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Three Motivating Trends

The cloud environment

New demands on analytics platforms

AI’s impact on database systems



Lava 600 - Pri mary

# FF36 21

RGB  (255  ,54 , 33 )

C0, M 91, Y9 3, K 0

Navy 800 - Pri mary

# 1B 313 9

RGB  (27, 4 9, 5 7)

C86 , M 65,  Y57, K56

M aroon 600

# 98102A

RGB  (152, 16,  42)

C26, M100,  Y84 , K 24

Yel low 600

# FFAB00

RGB  (255 , 171, 0)

C0, M 38, Y100, K 0

Green  600

# 00A972

RGB  (0, 169,  114 )

C81, M 6,  Y74, K0

Bl ue 6 00

# 2272B 4

RGB  (34,  114 ,1 80)

C86 , M 52, Y4, K0

Gray - Navigati on

# 303 F4 7

RGB  (48 , 63 , 71)

C79, M6 2, Y5 4, K 44

Gray – Text

# 5A6F77

RGB  (90, 111,  119 )

C68 , M 47, Y 44, K14

Gray – Line s

# DCE0E2

RGB  (220, 224,  226)

C12, M 7, Y8 , K0

Primary palette

Secondary palette

Oat Me dium

# EEEDE9

RGB  (238,  237, 23 3)

C6, M4 , Y6 , K 0

Oat Light

# F9 F7F4

RGB  (249 , ,24 7,  244 )

C1, M 2, Y2,  K0

Lava 500

# FF5 F4 6

RGB  (255 , 95 , 70)

C0, M 78, Y 79 , K 0

Navy 900

# 0B 2026

RGB  (11, 32, 3 8)

C86 , M 67, Y 61,  K 71

AI’s Impact on Database Workloads

OLTP: agentic coding creates even more need for fast branching & scaling

OLAP: very different, non-BI access pattern

Both: vector search and semantic operators
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AI Impact on OLTP: Want Faster Dev Loops
Agents code fast and try things in parallel, so cheap dev loop matters!

Ideally, you want:
• Cheap branching
• Very fast spin up
• Easy rollback
• Anonymized data 

in some branches

And now, even more 
people are building 
apps with AI tools!
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AI Impact on OLAP: New Access Pattern

BI tools typically emit a giant SQL query with 
many joins, based on associative data model

AI agents tend to speculatively explore to get 
context on the data and answer rich questions

Moreover, agents can explore many similar 
queries in parallel to increase quality

AI agents explore data speculatively to produce rich reports
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AI Across OLTP and OLAP: Unstructured 
Data is Now Queryable

LLMs can now answer bulk queries
about unstructured data
• See Liana Patel’s paper on

LOTUS & Semantic Operators!

Vector and classic search needs to
power these new applications
• Huge use of pg_vector, Vector Search
• Could get much cheaper and smarter,

e.g. see our LEANN lightweight index

LOTUS

lotus-data.github.io,  github.com/yichuan-w/LEANN

https://lotus-data.github.io/
https://lotus-data.github.io/
https://lotus-data.github.io/
https://github.com/yichuan-w/LEANN
https://github.com/yichuan-w/LEANN
https://github.com/yichuan-w/LEANN
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The Future of Lakebase

Tight integration across transactional updates, SQL analytics and AI 
analytics on the same data

Ability to call all those powerful AI agents and functions in online apps

Agent- and human-friendly development loop
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What Does All This 
Mean for Research?
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It’s Very Early Days!

Very scalable writes (without losing compatibility!)

Cross-org sharing

Integrating streaming with transactional data

Querying across storage types

Beyond AI as a database user: can agents manage your database?

Many open problems around Lakebase and cloud-native OLTP
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Conclusion

This is a very exciting time to rethink OLTP and operational data broadly

Beyond the shift to cloud, we have a whole new class of database users 
(agents + new people coding with them) and AI methods

Lakebase is one direction I think systems will go based on the cloud’s 
affinity for open APIs and elasticity, but there’s a lot more to explore!


	Slide 1:   Bridging the Operational and Analytical Worlds with Lakebase
	Slide 2
	Slide 3
	Slide 4: I Hope to Convince You That…
	Slide 5: Three Motivating Trends
	Slide 6: Three Motivating Trends
	Slide 7: The Cloud: A Radically New Environment
	Slide 8: The Cloud Transformed Analytical DBs
	Slide 9: The Cloud Transformed Analytical DBs
	Slide 10: The Cloud Transformed Analytical DBs
	Slide 11: What Does the Cloud Mean for OLTP?
	Slide 12: Neon          Database Properties
	Slide 13: Why Postgres?
	Slide 14: Neon          Architecture
	Slide 15: Neon          Results
	Slide 16: Three Motivating Trends
	Slide 17: A Story from Mike Franklin
	Slide 18: Today: Growing Need for Operational Apps on Analytics Data
	Slide 19: New Demands on Analytics Platforms
	Slide 20: Examples from Databricks
	Slide 21: Examples from Databricks
	Slide 22: Examples from Databricks
	Slide 23: OLTP + Lakehouse Fits Hand-in-Glove!
	Slide 24: This is Lakebase
	Slide 25: How Databricks Customers use Lakebase
	Slide 26: But Wait, is this HTAP?
	Slide 27: But Wait, is this HTAP?
	Slide 28: But Wait, is this HTAP?
	Slide 29: Three Motivating Trends
	Slide 30: AI’s Impact on Database Workloads
	Slide 31
	Slide 32: AI Impact on OLTP: Want Faster Dev Loops
	Slide 33: AI Impact on OLAP: New Access Pattern
	Slide 34: AI Across OLTP and OLAP: Unstructured Data is Now Queryable
	Slide 35: The Future of Lakebase
	Slide 36: What Does All This Mean for Research?
	Slide 37: It’s Very Early Days!
	Slide 38: Conclusion

