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The Future is Agentic!
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Snowflake Intelligence Brings
Agentic Al to the Enterprise

TECHNOLOGY

> Move Over, ChatGPT

You are about to hear a lot more about Claude Code.

No-Headquarters/BOZEMAN, Mont. - November 4, 2025 - Snowflake (NYSE:
SNOW), the Al Data Cloud company, today announced that Snowflake Intelligence is
now generally available to Snowflake’s global customer base of more than 12,000
organizations. Snowflake Intelligence is an enterprise intelligence agent that provides
every employee with the ability to ans ) ) ‘ . ‘

JANUARY 14, 2026, 3:48 P

ars) TECHNICA Databricks Launches

Agent Bricks: A New

OpenAl built an Al coding agent and uses [/ b 1 bt 19 BN e e R NN Tt @ databricks g

it to improve the agent itself - NEWS PROVIDED BY
P S - e B e i Ag ents [usa-engisn-| Databricks —

Jun 11, 2025, 09:00 ET

“The vast majority of Codex is built by Codex,” OpenAl told us about its

new Al coding agent writing code. = GoogleCloud  Blog ot started for frae

Data Analytics

The Data Engineering Agent
iS now in preview

November 3, 2025

15.01.2026 09:07 e Author: Viacheslav Vasipenok
g Cursor's Al Revolution: Building a
* Browser from Scratch with GPT-

4 ‘ 5.2 Agents in Just One Week




LLM Agents Are Getting Better! And Cheaper!

Prediction: will soon be the
intermediary for most data work

Future: each data scientist,
analyst, engineer, .. with an
agent army at their fingertips!




But How are LLM Agents Ditferent From Humans?

X Lack grounding

Understanding of data/system characteristics

Can tirelessly issue queries!

100s-1000s of requests/s/agent

Agentic speculation: exploratory process of discovery + solution formulation

A lot more than typical human users do, but very inefficiently!



An Example of Agentic Speculation

Berkeley Coffee
Sales

Task: find out why coffee sales in Berkeley is low this year

Spin up an agent army to explore various hypotheses

Each exploration or hypothesis = query on sales data and/or

other sources

Combinatorial # of possible queries of interest!

Each agent can issue 100s/1000s of queries a second




So... agents could dominate and place

high demands on data systems.

How can data systems better support

such agentic workloads?

But first, what does agentic

speculation look like?

e High throughput DAge”St'F"St
ata stem
e Heterogeneous '

e Redundant
e Steerable




Characteristics of Agentic Speculation: High Throughput

o

Can “try a lot” - and this helps!

o)
U

Case study: Text-to-SQL

’

Success Rate (%)

e Multiple agents attempting; 60
coordinator picks best —e— GPT-40 mini

e 40% increase in accuracy 2> Qwen2.5 Coder /B
via more agentic attempts! 10 20 30 40 50

K
BIRD Benchmark on DuckDB

Opportunity: Supporting many LLM agents improves accuracy!



Characteristics of Agentic Speculation: High Redundancy

The “tries” have a lot of overlap = 0.150-

>85% of subexpressions of size ¢

<7 are redundant 0.050-

1 2 3 4 5 6 7+
Subexpression Size

Same 50 attempts; on DuckDB

Opportunity: Sharing/reusing computation can improve efficiency!



Characteristics of Agentic Speculation: High Heterogeneity

Different phases w/ different degrees of complexity

Phase 1: Metadata Exploration

Activities across traces

Exp|0ring SChema, tables exploring tables - ll §

. exploring specific columns - g

COl umn |eve|-5tat5, d IST. attempting part of the query - | :;,
attempting entire query - L o =

. " " | | I I | [3

Phase 2: Solution Formulation 0o 0 o' o S8

Position in Trace

Think subquery/CTE -> Full

Return to Phase 1 when Phase 2 fails!

Opportunity: Recognizing “phase” can help systems help agents make progessl!



Characteristics of Agentic Speculation: High Steerability

o . Activity Reduction (%)
Providing NL hints back to agent can oxploring tables RV
make speculation more efficient exploring specific columns -27.7

attempting part of the query -36.6
attempting entire query -16.6
Reduction by ~20% in queries all SQL queries -18.1

Opportunity: Can improve efficiency by providing NL feedback/hints:



So... how can data systems better

support such agentic workloads?

Characteristics of agentic speculation
e High throughput

e Heterogeneous

@ Redundant Agent-First

Data System

e Steerable

Next: a research vision for our community around agent-first data systems

13



Query Interface I: Queries = Probes

e Probe = more than SQL!
e One possibility:
e A "batch” of SQL (attempts from agent army)
e + background info, including: Probes
e Phase of agent (+identity)
e Goals of probe
e Also new multi-table primitives:
e semantic search over all data/metadata
e “find all tables that mention anything about coffee”

e Probe interpreter will have to itself become agentic!

Agent-First Data System

14



Query Interface Il: Active = Passive

e Expand outputs to include steering “hints”
e Providing grounding

e Hint options:

e “query you're about to run is expensive”

e “the assumption of the state column

Probe Steering
. . Interpreter Manager
encoded as 2 letter codes is incorrect

e “consider joining with this related table” —
e Again, providing steering will require data --

system to become agentic

Agent-First Data System

15



Query Optimizer: Satisfice Instead!

e Old: optimize each query — independent, one-shot,

executed completely

the task, given resources Probes ' ‘ Answers

e Deciding what to execute, to what extent

e Can use phase of agent Frobe Steering
Interpreter Manager
e "“Satisfice” rather than complete
. . Satisficing Probe Optimi
e N
e Approximate query processing

Feedback

Agent-First Data System

e Result caching and reuse of “nearby” queries

SEEDB: Efticient Data-Driven Visualization Recommendations to Support Visual Analytics, VLDB 2015 16

Interactive Query Synthesis from Input-Output Examples, SIGMOD 2017



Storage |: Multiversioning = Branches

For updates, agents will explore multiple what-it

hypothesis & make possibly conflicting changes. LY %

—

Feedback

Each branch must logically be isolated but may FroPes "A”SW%

smort cheap b

Support cheap branch creation, maintenance, as Interpreter Manager
Satisficing Probe Optimizer

well as rollback

Shared Txn
Manager

Agent-First Data System

TARDIS: A branch-and-merge approach to weak consistency, SIGMOD 2016 1/

OrpheusDB: Bolt-on Versioning for Relational Databases, VLDB 2017



Storage Il: Memoryless = Memoryfull

e Goal: maintain agentic memory for grounding

e Results of prior probes Probes "Answers

e Metadata learnt about tables

. Probe Steering
e Real world/user expectations Interpreter Manager
° | reven rs mean monthly, n
by total revenue, users mea onthly, not Satisficing Probe Optimizer
annual

Feedback

Shared Txn Agentic Memory
Manager Manager

e Issue: challenges regarding consistency and privacy Agent-First Data System

18



Overall Takeaways

e Agentic workloads are fundamentally different
e Our systems are not ready for agents

e Lots of problems in rethinking every layer in a DB stack

to support agents
e Interfaces: SQL — flexible probes; output feedback

e Optimizer: “satisfice” agentic needs; take advantage
of redundancy
e Storage: agentic memory to reduce inefficiencies;
lightweight branching and rollback tor updates
e Exciting, important, and timely new agenda for the DB

community — contributions welcome!

Probe Steering
Interpreter Manager
Satisficing Probe Optimizer

Shared Txn Agentic Memory
Manager Manager

Agent-First Data System
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