REALM 2025

The 1st Workshop for Research on Agent Language Models

Proceedings of the Workshop

July 31, 2025



©2025 Association for Computational Linguistics

Order copies of this and other ACL proceedings from:

Association for Computational Linguistics (ACL)
317 Sidney Baker St. S

Suite 400 - 134

Kerrville, TX 78028

USA

Tel: +1-855-225-1962

acl@aclweb.org

ISBN 979-8-89176-264-0



Introduction

We are excited to welcome you to REALM 2025, the 1st Workshop for Research on Agent Language
Models. The workshop is being hosted by ACL, on July 31, 2025, and will take place in Vienna, Austria.

The REALM Workshop aims to bring together researchers, practitioners, and thought leaders in the
ACL community to discuss and align on the current landscape, key challenges, and future directions of
LLM agents. The program includes 7 keynote talks, 1 panel discussion, 5 spotlight presentations, and
two poster sessions. The workshop will feature a mix of remote and live presentations and discussions,
allowing for a diverse and inclusive exchange of ideas.

We received 71 submissions. Every submission was assigned to at least three reviewers. When making
our selections for the program, we carefully considered the reviews and the comments made during the
discussions among reviewers. The members of the Program Committee did an excellent job in reviewing
the submitted papers, and we thank them for their essential role in selecting the accepted papers and hel-
ping produce a high quality program for the conference. Our aim has been to create a balanced program
that accommodates as many favorably rated papers as possible. We accepted 48 papers: 11 spotlight
papers and 37 poster papers. Among the spotlight papers, 5 were selected for short presentations. The
acceptance rate for spotlight papers is 15.5% and for poster papers is 52.1%.

A sucessful workshop requires advice, help and enthusiastic participation of many parties, and we have
a big ‘thank you’ to say to all of them. Regarding the program, we thank our seven speakers, Nicolas
Chapados (ServiceNow Research), Siva Reddy (McGill University / Mila), Roberta Raileanu (Google
DeepMind), Christopher Manning (Stanford University), Tao Yu (University of Hong Kong), Yu Su
(Ohio State University), and Daniel Fried (Carnegie Mellon University), for their inspiring talks. We
extend special thanks to our ACL Workshop Chair, Terra Blevins and Christophe Gravier, for handling
the organization of many workshops in parallel. In addition, we thank the ACL conference for hosting
our workshop.

We once again thank our program committee members for committing their time to help us select an
excellent technical program. Finally, we thank all the authors who submitted to the workshop and all
workshop participants for making REALM 2025 a success and for growing the research areas of LLM
Agents with their fine work.

Ehsan Kamalloo, Nicolas Gontier, Xing Han Lu, Shikhar Murty, Alexandre Lacoste and Nouha Dziri
— Program Co-Chairs
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Keynote Talk
Agentic Full-Stack Benchmarking for Knowledge Work

Nicolas Chapados
ServiceNow Research

Thursday, July 31, 2025 — Time: 09:00 — 09:30 — Room: Room 1.61-62

Abstract: In the span of less than one year, Al agents have moved from being a research curiosity
to underpinning the largest software platform updates in a generation. Agents promise to streamline
substantial portions of knowledge work and progress has been swift, with early-2025 work by METR
suggesting a potential doubling of task complexity every seven months. In this talk, we submit this claim
to deeper empirical scrutiny: we examine what it takes to build good benchmarks of agentic performan-
ce on long-running knowledge work tasks. We review recent contributions, many by the ServiceNow
Research team, on task-space dimensions ranging from browser use and multimodal understanding, to
data analytics and deep research. We also touch on benchmarks of agentic safety and security, suggesting
that their evaluations cannot be decoupled from primary task performance. We arrive at a more nuanced
conclusion than earlier results, with major problems in the field yet to be solved by frontier agents.

Bio: Nicolas Chapados is VP of Research at ServiceNow Research. He holds an engineering degree
from McGill University and a PhD in Computer Science from University of Montreal, Canada. While
still writing his thesis and jointly with his advisor Yoshua Bengio, he co-founded ApSTAT Technologies
in 2001, a machine learning technology transfer firm, to apply cutting-edge academic research ideas to
areas such as insurance risk evaluation, supply chain planning, business forecasting, national defence,
and hedge fund management. From this work, he also co-founded spin-off companies: Imagia, to detect
and quantify cancer early with Al analysis of medical images, Element Al, to help organizations plan
and implement their Al transformation, and Chapados Couture Capital, a quantitative asset manager. He
holds the Chartered Financial Analyst (CFA) designation.
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Keynote Talk
The Path to Scalable and Safe Web Agents

Siva Reddy
McGill University / Mila

Thursday, July 31, 2025 — Time: 09:30 — 10:00 — Room: Room 1.61-62

Abstract:

Bio: Siva Reddy is an Assistant Professor in the School of Computer Science and Linguistics at McGill
University, a Canada CIFAR Al Chair, a core faculty member of Mila Quebec Al Institute, and a research
scientist at ServiceNow Research. He co-leads the McGill NLP Group. Previously, he was a postdoctoral
researcher at Stanford University and a Google PhD fellow at the University of Edinburgh. His resear-
ch interests are in representation learning for language with a specific focus on reasoning, grounding,
conversational modeling, and safety.
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Keynote Talk
Automating Scientific Discovery: How Far Are We?

Roberta Raileanu
Google DeepMind

Thursday, July 31, 2025 — Time: 11:30 — 12:00 — Room: Room 1.61-62

Abstract: In this talk, I’ll discuss the emergent field of using frontier models such as LLMs for auto-
mating scientific discovery and Al research itself. I will first describe the goals of this research area,
the various subproblems, proposed approaches, and early work in this space. Despite the hype, flashy
news articles, and some recent works with bold claims, I will provide empirical evidence that models
still struggle with many aspects of scientific discovery. I argue this is still an open problem and it is
unclear whether the current Al paradigm is enough to achieve the long-term ambition of this research
agenda. I will then introduce MLGym and MLGym-Bench, a new framework and benchmark for eval-
uating and developing LLM agents on Al research tasks. This is the first Gym environment for machine
learning (ML) tasks, enabling research on reinforcement learning (RL) algorithms for training such agen-
ts. MLGym-bench consists of 13 diverse and open-ended Al research tasks from diverse domains such
as computer vision, natural language processing, reinforcement learning, and game theory. Solving these
tasks requires real-world Al research skills such as generating new ideas and hypotheses, creating and
processing data, implementing ML methods, training models, running experiments, analyzing the resul-
ts, and iterating through this process to improve on a given task. I will demonstrate how MLGym makes
it easy to add new tasks, integrate and evaluate models or agents, generate synthetic data at scale, as
well as develop new learning algorithms for training agents on Al research tasks. Finally, I will discuss
our findings from evaluating frontier LLMs on MLGym-bench, highlighting the limitations of current
models at conducting Al Research, as well as avenues for future work.

Bio: Roberta Raileanu is a Senior Staff Research Scientist at Google DeepMind in the Open-Endedness
team. She is also an Honorary Lecturer (Adjunct Professor) at UCL, working closely with the UCL-
DARK Lab where she advises PhD students. She also co-developed and is currently co-teaching a new
course on Open-Endedness and General Intelligence. Previously, she was a Research Scientist at Meta
GenAlI where she led the Al Scientist team. Her goal was to accelerate Al Research and Development
using Al Agents that can generate ideas and hypotheses, implement new methods, train ML models, run
experiments, analyze results, and iterate through this process to make new scientific discoveries. At Meta,
she also started and led the Tool Use team for Llama 3. This enabled Llama to use tools such as a search
engine, Python interpreter, text-to-image models, and Wolfram Alpha, as well as zero-shot generalize to
new tools at test time. Her research on LLM Agents enabled new products used by hundreds of millions
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of users such as Meta Al, Data Analyst, Al Studio, and the Ads Business Agent. In 2021, she obtained
her PhD in Computer Science from NYU, advised by Rob Fergus. Her focus was on deep reinforcement
learning. During her PhD, she was fortunate to intern at DeepMind, Microsoft Research, and Facebook
Al Research. Previously, she obtained a B.A. in Astrophysics from Princeton University, where she
worked with Michael Strauss on theoretical cosmology and Eve Ostriker on supernovae simulations. In a
past life (aka high school), she was fortunate to have the opportunity of competing in IPhO, IOAA, IAO,
as well as national math and computer science olympiads.
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Keynote Talk
Linguistic Agents that Learn from Interactions

Christopher Manning
Stanford University

et /|

Thursday, July 31, 2025 — Time: 12:00 — 12:30 — Room: Room 1.61-62

Abstract:

Bio: Christopher Manning is the inaugural Thomas M. Siebel Professor in Machine Learning in the
Departments of Linguistics and Computer Science at Stanford University, a Founder and Associate Di-
rector of the Stanford Institute for Human-Centered Artificial Intelligence (HAI), and was Director of the
Stanford Artificial Intelligence Laboratory (SAIL) from 2018-2025. From 2010, Manning pioneered Na-
tural Language Understanding and Inference using Deep Learning, with impactful research on sentiment
analysis, paraphrase detection, the GloVe model of word vectors, attention, neural machine translation,
question answering, self-supervised model pre-training, tree-recursive neural networks, machine reaso-
ning, summarization, and dependency parsing, work for which he has received two ACL Test of Time
Awards and the IEEE John von Neumann Medal (2024). He earlier led the development of empirical,
probabilistic approaches to NLP, computational linguistics, and language understanding, defining and
building theories and systems for natural language inference, syntactic parsing, machine translation, and
multilingual language processing, work for which he won ACL, Coling, EMNLP, and CHI Best Paper
Awards. In NLP education, Manning coauthored foundational textbooks on statistical NLP (Manning
and Schiitze 1999) and information retrieval (Manning, Raghavan, and Schiitze, 2008), and his online
CS224N Natural Language Processing with Deep Learning course videos have been watched by hundreds
of thousands. In linguistics, Manning is a principal developer of Stanford Dependencies and Universal
Dependencies, and has authored monographs on ergativity and complex predicates. He is the founder
of the Stanford NLP group (@stanfordnlp) and was an early proponent of open source software in NLP
with Stanford CoreNLP and Stanza. He is an ACM Fellow, a AAAI Fellow, and an ACL Fellow, and was
President of the ACL in 2015. Manning earned a B.A. (Hons) from The Australian National University,
a Ph.D. from Stanford in 1994, and an Honorary Doctorate from U. Amsterdam in 2023. He held faculty
positions at Carnegie Mellon University and the University of Sydney before returning to Stanford.



Keynote Talk
Open Foundations for Computer-Use Agents

Tao Yu
University of Hong Kong

Thursday, July 31, 2025 — Time: 13:30 — 14:00 — Room: Room 1.61-62

Abstract: Recent advances in vision-language models (VLMs) have enabled Al agents to operate com-
puters just as humans do. In this talk, I will present our open source efforts to scaling these agents
through three key dimensions: data, methods, and evaluation. First, I will introduce how we leverage
internet-scale instructional videos and human demonstrations via our AgentNet platform to build large-
scale computer interaction datasets. I will then discuss our methods (SFT & RL) for training foundation
models that ground natural language into interface actions. Finally, I will present Agent Arena, our open
platform for scalable real-world evaluation through crowdsourced user computer interactions, and outline
key directions for improving agent robustness and safety for real-world deployment.

Bio: Tao Yu is an Assistant Professor of Computer Science at The University of Hong Kong and a
director of the XLLANG Lab (as part of the HKU NLP Group). He spent one year in the UW NLP Group
working with Noah Smith, Luke Zettlemoyer, and Mari Ostendorf. He completed his Ph.D. in Computer
Science from Yale University, advised by Dragomir Radev and master’s at Columbia University advised
by Owen Rambow and Kathleen McKeown.

Tao has received the Google and Amazon faculty research awards (Google Research Scholar Award
2023, Amazon Research Award 2022). His main research interest is in Natural Language Processing.
His research aims to develop embodied Al agents that empower users to use language to interact with
digital and physical environments to carry out real-world tasks. Such systems need to ground language
and perception into code and actions executable in the corresponding embodied environment, helping
people perform data science, control computers, and collaborate with robots.
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Keynote Talk
Augmenting Human Cognition with AI Agents that Use
Computers

Yu Su
Ohio State University

Thursday, July 31, 2025 — Time: 14:00 — 14:30 — Room: Room 1.61-62

Abstract: Human cognition is the most advanced form of intelligence to date, but it is not without limita-
tions. With a fixed capacity, there are limits on how fast we can perceive, think, and act. A new generation
of Al agents, powered by multimodal large language models (LLMs), is emerging that can operate in the
digital world as humans do. By automating tedious legwork, such agents provide a compelling way to
augment human cognition; they enable us to focus our limited cognitive capacity on things that matter
more, such as critical decisions, oversight, and creativity. In this talk, I will review work from my group
on computer-use agents, ranging from early text-based agents to multimodal agents with a human-like
embodiment and long-horizon agentic search systems that take hundreds of steps for complex tasks. I
will conclude the talk with exciting future directions.

Bio: Yu Su is an Associate Professor at the Department of Computer Science and Engineering, The
Ohio State University, where he co-direct the OSU NLP group, co-lead the Foundational Al team in the
ICICLE AI Institute and lead the Machine Learning Foundations team in the Imageomics Institute. He
obtained his PhD from University of California, Santa Barbara and his bachelor’s degree from Tsinghua
University, both in Computer Science. He also spent some fun time as a researcher at Microsoft Semantic
Machines. He is a 2025 Sloan Research Fellow and received several best/outstanding paper awards from
CVPR and ACL.

He is broadly interested in artificial intelligence, with a primary interest in the role of language as a vehi-
cle for reasoning and communication. These days, he spends much of my time thinking about language
agents [blog, tutorial], an emerging class of Al agents characterized by their language understanding and
production capabilities.
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Keynote Talk
Inducing Functions to Improve LLM Agents

Daniel Fried
Carnegie Mellon University

Thursday, July 31, 2025 — Time: 14:30 — 15:00 — Room: Room 1.61-62

Abstract: Programs provide a structured, reusable, and verifiable means for people to carry out digital
tasks. We show that LLM-based agents also benefit from generating code, executing that code in an
environment, and abstracting functions from correct code. We present tool induction methods that build
libraries of reusable functions online as the agent interacts with the environment. Our methods allow
agents to carry out tasks more accurately and efficiently in grounded environments including performing
tasks on the web and answering questions about structured data and images. We also find that induced
tools make agent trajectories easier to verify for people and generalize well to complex tasks with shared
sub-structure.

Bio: Daniel Fried is an assistant professor at the Language Technologies Institute in the School of Com-
puter Science at Carnegie Mellon University, working on natural language processing. He is also a
research scientist at Meta.

His work focuses on enabling people to use language to interact with computers to carry out useful tasks
in the world. One recurring theme in his work is pragmatics: viewing language as an action that people
take in context to affect their communicative partners. He is excited about domains where computers
can complement human abilities. Recently, he has been focusing on code generation, aiming to make
programming more communicative.

Previously, he was a postdoc at FAIR Seattle and the University of Washington. He completed a PhD
at UC Berkeley in the NLP Group and the Berkeley Al Research Lab, an M.Phil. at the Cambridge
Computer Laboratory and a B.S. at the University of Arizona.
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