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Ciao!
| Co-founder at Bauplan, OLAP infrastructure for agents.

Backed by Index, IE, SPC, Wes McKinney, Spencer Kimball, Chris Ré, etc.

| Previous episodes: CTO of Tooso, teaching MLSys at NYU. 
Led AI at TSX:CVO after acquisition.

| 10 years up and down the stack in R&D, product, open source.
60+ papers (ICML, KDD, VLDB, NAACL, SIGIR…), >3k stars; 100M+ downloads.

https://www.kmworld.com/Articles/News/News/Coveo-acquires-Tooso-combining-AI-with-ecommerce-132919.aspx


Table 1 Table 2 Table 3

“Import this new data from 
s3://source/data.parquet

Then, rebuild the pipeline for the 
marketing team to understand engagement 
metrics for social media, so that now 
factors in this new additional source”

Prompt
Skills

Agentic OLAP today

APIs

load
transform
query



Tomorrow?

1. Concurrent ops
2. Conflict management
3. Auditability



Teams trade off autonomy for stability

Teams deliberately constrain autonomy for production stability. Only 1 case uses unconstrained 
exploration, exclusively in sandboxed environments with rigorous CI/CD verification.



This is the wrong 
way to scale



How do we build a self-driving data 
stack?



1. A familiar mental model
2. Some honest systems work



DataSoftware

TRIAL AND ERROR

GIT



DataSoftware

TRIAL AND FAIL

GIT
2019!



Git, but for data



Time

data files
data files

Apache Iceberg brings database-like 
tables to object storage:

● Table atomicity
ACID per  table - no conflicting 
or partial writes.

● Optimistic locking
Tables change through 
snapshot evolution, governed 
by a database which makes sure 
no two writes can update the 
same one.

Iceberg Catalog

my_table
current metadata pointer

metadata

file

s0

metadata

file

s0 s1

manifest
list

manifest
list

manifest
file

manifest
file

manifest
file

data file
data files

data file data file

metadata layer

data layer

From files to (Iceberg) tables



From tables to commits
● Commit: a map <table, snapshot> at t (for every write)

Table-1’

Table-2

Table-3

Table-1

Table-2

Table-3

Commit #1

Table-1’

Table-2’

Table-3

Commit #2 Commit #3

parent of parent of

new snapshot

new snapshot

history



From commits to branches
● Branch: movable reference to the 

HEAD of a history.

main feature_1

a79adc y76axc

> checkout -b feature_1 

main

feature_1

a79adc y76axc

t0 t1

j83zmj

y09aqw

> run feature_1

● Time travel: read ops accept 
commits as argument. 



From branches to merges
● Merge: atomic update of table 

snapshots.

Table-1

Table-2

Table-3

main

agent.feature_br

Table-1’

Table-2’

Table-3

Table-1’ Table-2’

review and merge



From branches to merges

Commit 3 Commit 5…

Commit 8 Commit 9

Commit 10

job123 

Commit 6 Commit 7

main

dev

Step 1: find the common ancestor of commits 7 and 10

attempt
merge

Commit 4



From branches to merges

Commit 3 Commit 5…

Commit 8 Commit 9

Commit 10

job123 

Commit 6 Commit 7

main

dev

Step 1: find the common ancestor of commits 7 and 10
Step 2: diff(commit5, commit10) = Δ2 + Δ4

attempt
merge

Commit 4

Δ1

Δ3

Δ2

Δ4



From branches to merges

Commit 3 Commit 5…

Commit 8 Commit 9

Commit 10

job123 

Commit 6 Commit 7

main

dev

Step 1: find the common ancestor of commits 7 and 10
Step 2: diff(commit5, commit10) = Δ2 + Δ4
Step 3: apply patch to destination

attempt
merge

Commit 4

Δ1

Δ3

Δ2

Δ4



From branches to merges
● Conflicts: manage concurrent changes.

Table-1

Table-2

Table-3

main

agent.feature_br

Table-1’

Table-2’

Table-3

Table-1’

agent.exp_branch

Table-1*

Merge 
conflict

Table-2’



The curse of half-written pipelines

Data lake Data lake Data lake

clean_data features ✅ ✅ train_model

Updated! Updated! Not updated!

#!@&!

JOIN



Data  Lake

Trigger a pipeline run

pipeline-run@hash

Merge upon success

Transactional branch

Data  Lake

Active branch

From merges to transactions: success

Table-1’ Table-2’ Table-3’

Table-1 Table-2 Table-3 Table-1’ Table-2’ Table-3’



Data  Lake

Trigger a pipeline run

pipeline-run@hash
Transactional branch

Active branch

From merges to transactions: failure

Table-1’ Table-2’ Table-3’

Table-1 Table-2 Table-3

Trigger a pipeline run

Keep transactional 
branch open for 

debugging

Tables in the branch 
are unchanged



From transactions to durable execution 

● Durable execution:
the functional nature of 

DAGs makes it easy to 

compose data assets 

by composing code.

main

attempt_1

Parent 
node

attempt_2

Asynchronous 
Agent

Child 
node

Child 
node



Is easy = correct? Taking correctness seriously!

Table-1

Table-2

Table-3

Commit #1
main

model checking

generate formal model



Million-to-one odds 
happen eight times a 
day in New York.



Can main ever become corrupted?

main

run_1

run_2

Table-1 Table-2 Table-3 Table-1’ Table-2’ Table-3’

Table-1’



In theory, there is no difference between 
theory and practice. In practice…



Does it scale?
● Snowflake pioneered OLAP “branching” with clones. But agentic speed is 

very different. 

Agentic speed

Full benchmark here

https://bauplanlabs.com/post/agents-just-want-to-have-branches


Does it scale?
● Branch creation and merging 

are metadata operations.

● Branching can easily scale to 

terabytes of data!
○ 1 new branch every 4 seconds 

○ 60 ms to branch off

○ 80 ms to merge
a79adc y76axc y09aqw

Table-1

j83zmj



● What if I rename N3.C => N3.D?

Commit 1

N1

N2

A

N3

B C

Commit 2

N1
N3

1. Clone root

Does it scale? Copy-on-write trees



● What if I rename N3.C => N3.D?

1. Clone root

2. Clone modified namespace

Commit 1

N1

N2

A

N3

B C

Commit 2

N1
N3

B

Does it scale? Copy-on-write trees



● What if I rename N3.C => N3.D?

1. Clone root

2. Clone modified namespace

3. Apply update

Commit 1

N1

N2

A

N3

B C

Commit 2

N1
N3

B

D

Does it scale? Copy-on-write trees



● Small (blue): 32k 
commits, 128 tables, 4 
namespaces.

● Big (orange): 1 million 
commits, 1 million tables, 
1k namespaces.

● Data-intensive ops 
completely dominate, 
even at scale.

Does it scale? Latency



Conclusion

1. The road to the self-driving data stack 
goes through Git-for-data:
○ concurrent writes, auditability, 

conflict management…

2. We started from scratch: performance, 
correctness, and semantics are hard.

3. To complete the stack, we also need 
new APIs and sandboxed compute: 
come and ask me about them!



We are hiring!

Backed by

Chris Re
Stanford AI Lab. 

Wes McKinney
Creator of Arrow

Ihab Ilyas
UWaterloo

Aditya Parameswaran
UC Berkeley

Paul Dix
InfluxDB

Eugene Wu
Columbia University

Remzi Arpaci-Dusseau
UW Madison

Come work alongside the best data + AI minds in 
industry and academia!

| jacopo.tagliabue@bauplanlabs.com

| Want to chat? Reach out!


