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ABSTRACT

The database community is at a pivotal moment. Large Language
Models (LLMs) and Al agents are rapidly changing how users in-
teract with data systems. The traditional model—where human
experts write SQL queries or navigate complex BI tools—is being
disrupted by a new vision: data agents capable of understanding
natural language, reasoning about data semantics, autonomously
executing multi-step analytical workflows, and collaborating with
humans to derive insights. This shift introduces fundamental ques-
tions that span database systems, human-computer interaction,
AI/ML infrastructure, and programming languages.

This panel will convene leading researchers and practitioners to
discuss the future of data agents. A “data agent” is defined as an
autonomous system capable of perceiving data in various forms
(structured, semi-structured, and unstructured), planning and exe-
cuting complex data manipulation and analysis tasks, interacting
with humans through natural language or other intuitive interfaces,
and learning from feedback to improve over time. The panel will
examine whether this vision is achievable, the technical obstacles
that need to be addressed, and how the database community should
adapt to meet this emerging challenge.
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1 WHY IS THIS TOPIC OF INTEREST TO THE
COMMUNITY?

Data agents represent both an existential challenge and a tremen-
dous opportunity for the database community [14, 17, 18, 23, 29,
34, 35]. On one hand, the rise of agentic Al threatens to bypass
traditional database interfaces, potentially commoditizing decades
of research on query optimization, indexing, and transaction pro-
cessing [8, 13, 15, 19, 21, 22, 26, 33]. On the other hand, it opens
vast new research frontiers: How should database systems be ar-
chitected to serve as reliable substrates for agent workloads? What
new abstractions are needed to support agents that operate across
structured and unstructured data? How do we ensure correctness,
efficiency, and security when autonomous agents access critical
data?
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The topic is timely because we are witnessing a convergence of
enablers: LLMs with sufficient reasoning capability, enterprise data
platforms with unified access patterns, and growing user demand
for self-service analytics. Recent industrial developments, includ-
ing major data platform vendors integrating Al agents into their
products, signal that this is not a distant research fantasy but an
imminent reality. The database research community must actively
shape this transition rather than passively adapt to it.

2 HOW WILL THIS PANEL CHANGE THE
COMMUNITY’S THINKING?

This panel aims to challenge a central assumption in database re-
search: that databases remain the primary locus of data interaction
and optimization. Data agents may shift the center of gravity from
query execution to task execution, from SQL interfaces to mixed
natural-language/programmatic interaction, and from passive data
systems to agent-native environments with verification, memory,
and governance [7]. The discussion will force the community to
debate whether data agents are merely a new interface layer, or
whether they require a fundamental rethinking of database archi-
tecture, benchmarks, and correctness guarantees.

3 OPENING QUESTIONS AND DISCUSSION
PROMPTS

Each panelist will be asked to prepare a 3-minute opening statement
addressing the following question:

“What is the single most important technical or con-
ceptual barrier that must be overcome for data agents
to become a production reality, and what is the data-
base community’s role in overcoming it?”

Following the opening statements, the moderators will use the
following questions to guide the discussion:

(1) Agent-Native Architecture: Do we need new database
engines designed specifically for agent workloads, or can
agents be effectively built on existing systems? What would
an agent-native database look like?

Query Interfaces: Is natural language sufficient for serious
data analysis, or do we need new formal languages that
blend the accessibility of NL with the precision of SQL?
What can we learn from decades of HCI research on data
visualization and interaction?

Correctness and Trust: How can users trust data agents
with mission-critical decisions? What verification, explana-
tion, and human-override mechanisms are needed? How
do we benchmark correctness in open-ended agent tasks?
Performance and Cost: LLM calls are expensive and
slow. What optimization techniques, caching strategies,
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and model selection approaches can make data agents eco-
nomically viable at scale?

Multi-Modal Data: Real-world multi-modal data is messy,
heterogeneous, and poorly documented. How do agents
discover, understand, and integrate data from diverse
sources? What metadata and documentation infrastructure
is needed?

Industry vs. Academia: What problems are industry play-
ers actually facing in deploying data agents, and how can
academic research best contribute? Are we researching the
right problems?

()

4 AUDIENCE ENGAGEMENT PLAN

To ensure the panel is entertaining and maximally engaging, we
plan the following interactive elements:

e Live Polling: We will use a polling platform to survey the
audience on key questions (e.g., “Will NL replace SQL for
50% of analytics tasks by 2030?”) before and during the
panel, displaying results in real-time to spark debate.

e Audience Q&A: At least 30 minutes will be reserved for

audience questions. The moderators will actively seek ques-

tions that challenge panelist positions.

Position Statements: Before the panel, each panelist will

submit a one-paragraph position statement that will be

shared with attendees, allowing the audience to come pre-
pared with targeted questions.

Demo Challenge: We will solicit short failure cases before

the panel; if no audience submissions are available, moder-

ators will prepare two representative failure cases to seed
the discussion.

5 CONFIRMED PANELISTS

The following invited panelists have confirmed that they are
willing to participate in person if the panel is accepted. They
are listed in alphabetical order by surname.

Carsten Binnig Professor, TU Darmstadt

Prof. Dr. Carsten Binnig is Professor of Data Management at TU
Darmstadt and Head of the Department of Data and Al Systems.
His research focuses on data management systems, scalable data
systems on modern hardware, and machine learning for scalable
data systems. He received his Ph.D. from the University of Heidel-
berg in 2008, worked as a postdoctoral researcher at ETH Zurich,
and later worked at SAP on in-memory databases, where he played
a key role in the development of SAP HANA. Before joining TU
Darmstadt in 2017, he joined Brown University in 2014. He is a
founding faculty of hessian.Al, leads the Systemic Al for Decision
Support research area at DFKI Darmstadt, and was elected to the
VLDB Endowment Board of Trustees in 2024.

Rationale: Carsten brings a strong systems perspective on how
data agents can be supported by scalable, high-performance, and
production-oriented data infrastructures. His experience spanning
academic database research, modern hardware-aware systems, and
industrial in-memory database development makes him well posi-
tioned to discuss whether data agents require fundamentally new
system architectures or can be built on top of existing database
engines [7, 8].
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Samuel Madden College of Computing Distinguished Professor, MIT

Samue] Madden is a Distinguished Professor at MIT, where he heads
the Data Systems Group and the Data Science and Al Lab (DSAIL).
He is a pioneer of column-oriented database systems (C-Store, Ver-
tica), sensor networks (TinyDB), and learned database systems. His
recent work on Palimpzest and the “Databases Unbound” vision
explores declarative systems for Al workloads over unstructured
data. He is the recipient of the SIGMOD Edgar F. Codd Innovations
Award, an ACM Fellow, and has received multiple test-of-time
awards. He is also co-founder and Chief Scientist at Cambridge
Mobile Telematics.

Rationale: Sam brings both historical perspective (having shaped
multiple generations of database technology) and cutting-edge
vision (with his declarative AI systems work) [5, 30, 32]. His
“Databases Unbound” vision directly addresses the panel topic, ar-
guing for extending database principles to all of the world’s data
through AI [25].

Fatma Ozcan Principal Software Engineer, Google

Fatma Ozcan is a Principal Software Engineer at Google, with over
20 years of industrial research experience. Prior to Google, she was
a Distinguished Research Staff Member at IBM Almaden Research
Center. Her research focuses on large-scale data analysis platforms,
knowledge graphs, natural language querying, and query process-
ing and optimization. She is an elected member of the SIGMOD
Executive Committee, serves on the board of trustees for the VLDB
Endowment, and is an ACM Distinguished Member.

Rationale: Fatma brings essential industrial perspective on build-
ing and deploying data systems at scale [6, 11, 27]. Her expertise in
natural language interfaces to data and her leadership roles in the
database community add significant weight to the panel. She repre-
sents the voice of industrial research that must balance innovation
with production constraints.

Aditya Parameswaran Associate Professor, UC Berkeley

Aditya Parameswaran is an Associate Professor at UC Berkeley,
where he co-directs the EPIC Data Lab focused on low/no-code
data tooling powered by LLMs. He co-founded Ponder (acquired by
Snowflake in 2023) and has developed widely-used tools, including
DocETL, DocWrangler, DataScout, Modin, and Lux, with tens of
millions of downloads. His research leverages data management,
HCI, and AI techniques to develop next-generation data tooling.

Rationale: Aditya brings unique expertise in building and deploy-
ing LLM-powered data tools that practitioners actually use [20, 24].
His group’s work on data agent benchmarks is directly relevant
to the panel topic, and his HCI perspective ensures the discussion
remains grounded in user needs [1, 12].

Nan Tang Associate Professor, HKUST(GZ)

Nan Tang is an Associate Professor at The Hong Kong University
of Science and Technology (Guangzhou), with an affiliated posi-
tion at HKUST. He is also an Associate Dean of the Information
Hub at HKUST(GZ). His research interests lie at the intersection of
data management and artificial intelligence, including data prepa-
ration, data-centric Al, multimodal data management, and natural
language interfaces for data. He has published over 130 papers
in major database venues and received numerous awards, includ-
ing the VLDB Best Paper Award, ACM SIGMOD Reproducibility



Award, SIGMOD Best Paper Award, and SIGMOD Research High-
light Award.

Rationale: Nan brings a unique perspective on how modern data
management systems should evolve in the era of Al agents. His
research on data-centric Al data preparation, and natural language
interfaces directly addresses the foundations needed for reliable
and effective data agents [3, 16, 30, 37]. His experience bridging
database systems and emerging Al techniques will provide valuable
insights into how data agents can transform data discovery, analysis,
and management workflows.

Immanuel Trummer Associate Professor, Cornell University

Immanuel Trummer is an Associate Professor at Cornell, where
his research makes data analysis more efficient and user-friendly
through Al He has developed systems for automated database tun-
ing (DB-BERT, UDO), LLM-powered SQL generation (SQLBarber,
CodexDB), automated claim verification (CEDAR, Scrutinizer), and
LLM-driven data analysis (NaturalMiner). His work spans formal
methods, optimization, and machine learning for databases.

Rationale: Inmanuel represents the rigorous automation per-
spective, bringing expertise in combining LLMs with principled
database techniques. His work on verification and optimization
of LLM-generated database operations addresses key correctness
challenges for data agents [9, 10, 31, 31].

Eugene Wu Associate Professor, Columbia University

Eugene Wu is an Associate Professor at Columbia University and
Co-director of the Data, Agents, and Processes Lab (DAPLab). He is
broadly interested in the foundations of computing infrastructure
needed for Al agents to safely, reliably, and efficiently automate
complex work. His research spans the computing stack from visu-
alization and HCI to core data systems. He received his PhD from
MIT and was a postdoc in the AMPLab at Berkeley. He has received
the VLDB 10-year test of time award, NSF CAREER award, and
faculty awards from Google, Adobe, and Amazon.

Rationale: Eugene’s lab name (Data, Agents, and Processes) re-
flects his direct focus on the panel topic. His broad perspective
spanning HCI, visualization, and data systems, combined with his
recent work on agentic data environments and benchmarks, makes
him an ideal panelist to bridge different communities and identify
cross-cutting challenges [2, 4, 28, 36].

6 PANEL MODERATORS

Guoliang Li (https://dbgroup.cs.tsinghua.edu.cn/ligl/) is a full pro-
fessor in the Department of Computer Science, Tsinghua University.
His research interests mainly include learning-based databases and
data-centric AL He is an ACM Fellow and an IEEE Fellow. He got
the VLDB 2017 Early Research Contribution Award, TCDE 2014
Early Career Award, ICDE 2025 Best Paper Runner-up, VLDB 2023
Industry Best Paper Runner-up, Best of SIGMOD 2023, SIGMOD
2023 research highlight award, DASFAA 2023 Best Paper Award,
and CIKM 2017 Best Paper Award. He has extensive experience
organizing major database venues, having served as SIGMOD 2021
General Co-Chair, ICDE 2027 PC Co-Chairs, VLDB 2022 Demo
Co-Chair, ICDE 2022 Industrial Co-Chair, SIGMOD 2022 Tutorial
Co-Chair, and SIGMOD 2024 Program Contest Co-Chair.
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Yuyu Luo (https://luoyuyu.vip/) is an Assistant Professor at HKUST
(Guangzhou) and HKUST. He received his Ph.D. in Computer Sci-
ence from Tsinghua University in 2023. His research interests lie
at the intersection of data and Al, with a focus on data agents and
data-centric Al His work has been published in top-tier database
venues (SIGMOD, VLDB, TODS) and AI/ML venues (ICML, NeurIPS,
ICLR), with over 70 papers to date. He is a recipient of the Best of
SIGMOD 2023 Paper award. He organized the Second Workshop on
LLM+Vector Data at ICDE 2026 and the first Agentic Data System
Workshop @ VLDB 2026, and has presented tutorials at SIGMOD
2026, VLDB 2025, and SIGMOD 2023. He also organized the KDD
Cup 2026 (Data Agents for Complex Data Analysis Track).
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