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Generating the Future: Lessons from a

rol
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areer at the Intersection of Art and Technology

Dr. David Salesin (Google DeepMind)

In this talk, Il reflect on a career spent exploring the intersection of art, technology,
and most recently Al — from early work in computer graphics at Lucasfilm to recent
advances in generative media at Google DeepMind. Il trace the evolution of
creative tools and techniques, showing how past ideas have evolved, often
resurfacing in new forms. Along the way, I'll share lessons that have guided my
path, including the importance of following your passions, having the courage
to explore unconventional directions, framing problems thoughtfully, and building
strong collaborations. Through personal stories, I'll highlight how these values have
guided both my individual contributions and team efforts. My hope is to offer
inspiration — and a few useful principles — for anyone navigating their own
creative and technical journey.
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7.3(2) 10:34-10:48

Developing Cyber Forensic Techniques against Advanced Cyber Attacks BHA|OF W4~ (F3ICH)

With the rapid proliferation of software technologies such as deep learning and
the Internet of Things (IoT), cyberattack techniques that exploit these
technologies are also evolving across various domains. This talk highlights recent
trends in domain-specific cyberattacks and introduces advanced cybersecurity
and forensic techniques designed to detect such threats and support legal
authorities in investigating cyber incidents.
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7.3(2) 11:02-11:16
Toward more aligned Retrieval Augmented Generation system O|2f& 14~ (AM-2CH)

The Retrieval Augmented Generation (RAG) framework utilizes parametric and
external knowledge to demonstrate state-of-the-art performance on
open-domain question-answering tasks. However, the RAG framework suffers
from performance degradation when irrelevant contexts accompany the query.
First, we discuss scenarios where the RAG system can fail. More specifically, we
identify three common scenarios-unanswerable, adversarial, and
conflicting-where retrieved document sets can confuse RAG with plausible
real-world examples. We present the first comprehensive investigation to assess
how well RAG detects and handles such problematic scenarios. Our findings
reveal that RAG often fails to identify the unanswerability or contradiction of a
document set, which frequently leads to hallucinations. Moreover, we show that
adding an adversary significantly degrades RAG’s performance, with the model
becoming even more vulnerable when the two scenarios overlap.

Second, we propose the RE-RAG framework to handle irrelevant contexts in the
RAG system. RE-RAG consists of an additional relevance estimator (RE) that
provides relative relevance between contexts, as previous rerankers did, and
provides confidence, which can be used to classify whether a given context is
useful for answering the given question. We propose a weakly supervised
method for training the RE simply utilizing question-answer data without any
labels for correct contexts. We show that RE trained with a small generator
(sLM) can improve the sLM fine-tuned together with RE and improve previously
unreferenced large language models (LLMs). Furthermore, we investigate new
decoding strategies that utilize the proposed confidence measured by RE such
as choosing to let the user know that it is “unanswerable” to answer the
guestion given the retrieved contexts or choosing to rely on LLM’s parametric
knowledge rather than unrelated contexts.
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Randomized Algorithms for Accelerating Inference-time of =
fojA mA
Large Language Models ghela 2(KAIST)

The self-attention mechanism is fundamental to modern deep architectures
(e.g., Transformers) driving major advances in sequence modeling that have

e | opened the door to the Al era. Despite their remarkable successes, their time

= and memory complexities are costly as sequence length grows, posing

- challenges for training and serving models. In this talk, | will present how

“ randomized algorithms can accelerate pretrained large language models (LLMs)

during inference, reducing complexities in both prompt encoding (prefill) and
decoding (token generation) stages. Specifically, our recent works leverage the
random projection approach (also known as the Johnson-Lindenstrauss
transform) in two ways: enhancing attention approximation during encoding
and compressing cached embeddings during decoding.
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Feed-forward 3D Reconstruction 228 w4~ (AMCH)

Speed is a critical bottleneck in bringing 3D reconstruction and generation to
real-time and interactive applications. Traditional optimization-based methods,
while accurate, are often too slow for practical deployment. In this talk, I will
present recent advances toward feed-forward 3D reconstruction and
generation?models that produce high-quality 3D outputs in a single forward
pass, enabling unprecedented speed. The core focus will be on our
feed-forward 3D novel view synthesis pipeline, which enables real-time
rendering from sparse inputs without iterative optimization. This work represents
a step toward making 3D technologies fast enough for real-world, interactive,
and edge applications.
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Enabling Ubiquitous Al via Adaptive and Efficient On-Device ML ZEfA! 4= (UNIST)

0] ZHO|ME= Ubiguitous AIS A3515t7| 2|5t Adaptive and Efficient On-Device ML
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Toward AGI: Challenges and Solutions in Domain Adaptation |9 1 4~(0]3}0q L)

2|2 QISA s 7|=0| w2 YHstn oLt AA FHoM A= HolEes 223,
A 24Y, Z0Ql 223 % ChYSE AeFS LiZEstn U0 REO| §&52
AstAlZ = —7—8 2elez 2ZSICt 0|28 HMAL Hefs SE5t4| O*__’LH._
IS5 7I=9 HEgn 2“‘*0“ SHAZF ZAstCt 2 MO|LoM= of2] A2 SO =
£35| =0Ql Y| 20 S5tL, 0|8 S2st7| lsh 2 AHAPE AHotsh =0l A4S
(Domain Adaptation) 7|58 A70StC LOF7} Ol2{st HHESO| 7|4z %*%
3]s (Artificial General Intelligence, AGI)2| A30| O Aoz J|0{e 4
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CheapNet: Cross-attention on Hierarchical representations -
. . . . .. L. O|AFAl T2~ (Ol5}C]
for Efficient protein-ligand binding Affinity Prediction g asp(2UotH)

Accurately predicting protein-ligand binding affinity is a critical challenge in drug
discovery, crucial for understanding drug efficacy. While existing models typically
e | rely on atom-level interactions, they often fail to capture the complex,
b= | higher-order interactions, resulting in noise and computational inefficiency.
AN Transitioning to modeling these interactions at the cluster level is challenging
‘x. because it is difficult to determine which atoms form meaningful clusters that
drive the protein-ligand interactions. To address this, we propose CheapNet, a
novel interaction-based model that integrates atom-level representations with
hierarchical cluster-level interactions through a cross-attention mechanism. By
employing differentiable pooling of atom-level embeddings, CheapNet efficiently
captures essential higher-order molecular representations crucial for accurate
binding predictions. Extensive evaluations demonstrate that CheapNet not only
achieves state-of-the-art performance across multiple binding affinity prediction
tasks but also maintains prediction accuracy with reasonable computational
efficiency.
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Ir

Applications of Trustworthy Al (A28 £ A= QF2|59| E8) 0| A4 n (ML)

r

2 ZH0M= "Applications of Trustworthy Al (

FHZ, HAPE Yol M2[E & e SRS (Trustworthy Al =
ATE AIWSICEH Trustworthy Alzt CheEsh & SFAS EHOjA, AA| ArAIeF 20
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2= 1 0]1&7| (UNIST)

SLRIZSOIA)Y : 20254 88

=2X|2 : Harnessing Time and Channel Dynamics of Time Series Classification for Deep Learning
Methodology Development with a Focus on Motion Time Series

—~

SHYZ (M)

OF : 7|Aets, 24t 243t

4= 1 UZ|E (UNIST)

SOIA)Y : 20244 8 16¥

=4S : Algorithms for Collaborative Machine Learning under Statistical Heterogeneity

3. BAEZ(KAIST)
HIEO0F @ A2 EAa QA
ZC@ MOl (KAIST)
SRS (O1E)Y 2026 2¢
Q=22 : Efficient and Robust Visual Similarity and Retrieval with Generalizable and
Resource-Aware Approaches
L AlEKFEE)
Of : ZtAH0{X 2|
| 4 ge|g (BEL)
stz S(01E)Y 2025
2=2A|= : Towards Better Video Understanding: Comprehensive Analysis and Reasoning
Enhancement for Video Language Models

5. M¥(M2Sth)

HZEO0F @ CIO[E] A|Z3t, QIZHERE ATAE

s 0 MRS (ME)

SHZIS(0E)Y - 2026 2¥

S| =2A= : Dimensionality Reduction Considered Harmful (Some of the time)

OfF : ZAFE H|™, Al 2{'d, 0|0|Z| ZHAM

£ 849 (KAIST)

S0I¥)Y : 20264 2¥

242 : Robust and Efficient Representation Learning for Visual Retrieval: Approaches for Person
Re-identification and Place Recognition
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SISO Y 2025 8Y 19

S| =242 : Advancing Text-Video Retrieval with Frame-Wise Generative Information
8. Z4=24(DGIST)

HSE0F ¢ HAIZE AA”L Q1525

A4 - 2ES (DGIST)

SISO Y 2026 2¢

S| =2A|S : Real-Time Scheduling Framework for Multi-DNN Inference

9. UEH (BhtH)

HZE0} : System level optimizations for performance and resource utilization on heterogeneous

systems (CPU, GPU, NPU, and PIM)

Az o gAE (AMCH)

S S01H)Y : 2025E 2¢

S| =2A|= : Efficient runtime system design for maximizing utilization in multi-tenant and
multi-device systems.

10. &5 (SHATH)

H2E20F : GPU 2 domain-specific 7t&7] 229| O{Z2|AH0|Md 2|45}

ALems o HAFE (HACH)

SRIZIS(O1H)Y : 20244 2¢ 22¢

StRl=2A= : Compiler-based GPGPU Application Optimization Considering Supervised Learning and
GPU Resource Utilization
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S| =2A|=2 : Application-level and System-wide Performance Profiling
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7.2(%) 10:00~12:30 / ICC AH|F ACIEA 2 A71E WA (KAIST)
No. sharl3 =E2A= LB} b L= B
1 | siGmMoD 2025 Multi-Level Graph Representation Learning Through AUAHENH HY B
Predictive Community-based Partitioning (M2271d) | (M22t7|ch)
Leveraging Trustworthy Node Attributes for Effective Mss 4=
2| CIKM 2024 | Network Alignment (3HITH) (SHTH)
PolarDSN: An Inductive Approach to Learning the PIIEY JIALS
3 CIKM 2024 | Evolution of Network Polarization in Dynamic Signed S OH oS
(SHATH) (SHLH)
Networks = =
. . ot =34
4 CIKM 2024 | Transformer for Point Anomaly Detection ) )
CAFO: Feature-Centric Explanation on Time Series AANS 0|&7|
> | KDD 2024 | (agdification (UNIST) (UNIST)
6 IEEE ICDE GFlux: A fast GPU-based out-of-memory multi-hop MHA g
2025 query processing framework for trillion-edge graphs (DGIST) (KAIST)
CROWN: A Novel Approach to Comprehending Users’ = Mo SIAbS
7 WWW 2025 | Preferences for Accurate Personalized News (‘%15151) (EPS’EH)
Recommendation =e =<
O Abstract

[Cl0]E{ Ofo|'e]

m =22 : Multi-Level Graph Representation Learning Through Predictive Community-based
Partitioning
= Z{Z} : Bo-Young Lim, Jeong-Ha Park, Kisung Lee, Hyuk-Yoon Kwon
= Sk=C3| : SIGMOD 2025
w R} AEYG (MS3P7IC) = Azu @ AFHE (MS27|0)
Graph representation learning (GRL) aims to map a graph into a low-dimensional vector space
while preserving graph topology and node properties. This study proposes a novel GRL model,
Multi-Level GRL (simply, ML-GRL), that recursively partitions input graphs by selecting the most
appropriate community detection algorithm at each graph or partitioned subgraph. To preserve the
relationship between subgraphs, ML-GRL incorporates global graphs that effectively maintain the
overall topology. ML-GRL employs a prediction model, which is pre-trained using graph-based
features and covers a wide range of graph distributions, to estimate GRL accuracy of each
community detection algorithm without partitioning graphs or subgraphs and evaluating them.
ML-GRL improves learning accuracy by selecting the most effective community detection algorithm
while enhancing learning efficiency from parallel processing of partitioned subgraphs. Through
extensive experiments with two different tasks, we demonstrate ML-GRL's superiority over the six
representative GRL models in terms of both learning accuracy and efficiency. Specifically, ML-GRL
not only improves the accuracy of existing GRL models by 3.68 ~ 47.59% for link prediction and
1.75 ~ 40.90% for node classification but also significantly reduces their running time by 9.63 ~
62.71% and 7.14 ~ 82.14%, respectively. Our source code is available at https://github.comvpnpy6elp/Multi_Level_GRL.
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m =832 % : Leveraging Trustworthy Node Attributes for Effective Network Alignment
m XA} MESE, Yafel, M8, AL42(+)
m SHRCYS] : CIKM 2024

» WEL MEY (G = TTA : AR ()

With the prevalence of social media platforms, accurately identifying the same users across
different networks through network alignment has become crucial. Existing methods often struggle
due to sparse or absent user-identifiable information (node attributes), highlighting the need for
augmenting node attributes. However, research on attribute augmentation remains largely
under-explored. In this study, we aim to design augmented attributes that enhance network
alignment by reflecting three key structural Characteristics: (C1) global structural characteristic,
reflects the global network structure; (C2) seed-based structural characteristic, leverages
cross-network structural information associated with seed nodes; (C3) multi-aspect structural
characteristic, employs diverse structural relationship measures. To this end, we propose a novel
approach for designing trustworthy Augmented Seed-baSed and multl-aspect STructurAl
iNformaTion (ASSISTANT) attributes. To enhance alignment performance, we also present a
learning module that utilizes a gate mechanism to select the most effective measure dynamically.
Extensive experiments across various datasets demonstrate the following: 1) Our network alignment
framework, which includes a gate mechanism module, significantly outperforms state-of-the-art
methods in alignment accuracy; 2) other state-of- the-art methods using ASSISTANT attributes as
input substantially boost their own alignment accuracy; and 3) using only ASSISTANT attributes
without any training process also lead to effective alignment, showcasing their high
trustworthiness.

m =322 : PolarDSN: An Inductive Approach to Learning the Evolution of Network Polarization in
Dynamic Signed Networks
= ZZ} : Min-Jeong Kim, Yeon-Chang Lee, and Sang-Wook Kim
m SEECS| : CIKM 2024
w SEE2} A (SHAT) = A o A4S (SHETH)
The goal of dynamic signed network embedding (DSNE) is to represent the nodes in a dynamic
signed network (DSN) as embeddings that preserve the evolving nature of conflicting relationships
between nodes. While existing DSNE methods are useful for understanding polarization between
users in diverse domains, they fail to consider the concept of a community boundary that
contributes to network-wide polarization and lack inductive ability due to their reliance on
homophily bias. To address these limitations, we propose a novel DSNE method, named PolarDSN,
which learns the evolution of network POLARization and enhances inductive ability for Dynamic
Signed Networks. It leverages node-level community boundaries as well as structural characteristics
of nodes such as structural isomorphism and temporal transitivity. Experiments on four real-world
DSN datasets demonstrate that PolarDSN consistently and significantly outperforms 12
state-of-the-art methods, achieving up to 31.6% and 21.1% improvement in macro-F1 for
transductive and inductive settings, respectively. The code is available at
https://github.com/kmj0792/PolarDSN.

m =22 : Transformer for Point Anomaly Detection

= 242} @ Aot (stECist) / 0|6t ((F)GMDSOFT) / &2 (SHSCHEt)

= Sk=CRS] : CIKM 2024

w g2} Aot (stSt) = Az 22 (SS)

In data analysis, unsupervised anomaly detection holds an important position for identifying
statistical outliers that signify atypical behavior, erroneous readings, or interesting patterns within
data. The Transformer model, known for its ability to capture dependencies within sequences, has
revolutionized areas such as text and image data analysis. However, its potential for tabular data,
where sequence dependencies are not inherently present, remains underexplored. This paper
introduces Transformer for Point Anomaly Detection (TransPAD), a novel Transformer-based
AutoEncoder framework specifically designed for point anomaly detection. Our method captures
interdependencies across entire datasets, addressing the challenges posed with non-sequential,
tabular data. It incorporates unigque random and criteria sampling strategies for effective training
and anomaly identification, and avoids the common pitfall of trivial generalization that affects many
conventional methods.By leveraging an attention weight-based anomaly scoring system, TransPAD
offers a more precise approach to detect anomalies. Extensive testing on a range of benchmark
tabular datasets shows that TransPAD consistently outperforms existing methods. Our source code
is available at https://github.com/nth221/TransPAD.
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=22 : CAFO: Feature-Centric Explanation on Time Series Classification

2t : Jaeho Kim, Seok-Ju Hahn, Yoontae Hwang, Junghye Lee, Seulki Lee

st=rli3| : KDD 2024

StE2} : ZA|S (UNIST) = ZX|E1m4 : 0]&7] (UNIST)

In multivariate time series (MTS) classification, finding the important features (e.g., sensors) for
model performance is crucial yet challenging due to the complex, high-dimensional nature of MTS
data, intricate temporal dynamics, and the necessity for domain-specific interpretations. Current
explanation methods for MTS mostly focus on time-centric explanations, apt for pinpointing
important time periods but less effective in identifying key features. This limitation underscores the
pressing need for a feature-centric approach, a vital yet often overlooked perspective that
complements time-centric analysis. To bridge this gap, our study introduces a novel feature-centric
explanation and evaluation framework for MTS, named CAFO (Channel Attention and Feature
Orthgonalization). CAFO employs a convolution-based approach with channel attention
mechanisms, incorporating a depth-wise separable channel attention module (DepCA) and a QR
decomposition-based loss for promoting feature-wise orthogonality. We demonstrate that this
orthogonalization enhances the separability of attention distributions, thereby refining and
stabilizing the ranking of feature importance. This improvement in feature-wise ranking enhances
our understanding of feature explainability in MTS. Furthermore, we develop metrics to evaluate
global and class-specific feature importance. Our framework's efficacy is validated through
extensive empirical analyses on two major public benchmarks and real-world datasets, both
synthetic and self-collected, specifically designed to highlight class-wise discriminative features. The
results confirm CAFQ's robustness and informative capacity in assessing feature importance in MTS
classification tasks. This study not only advances the understanding of feature-centric explanations
in MTS but also sets a foundation for future explorations in feature-centric explanations.

m =2A|F . GFlux: A fast GPU-based out-of-memory multi-hop query processing framework for
trillion-edge graphs

m 2|2} : Seyeon Oh, Heeyong Yoon, Donghyoung Han, and Min-soo Kim

m Sk=C3| : IEEE ICDE 2025

= UEZL : 2MA (DGIST) = A|=m4 @ 204 (KAIST)

Graphs are continually growing in size, and processing complex queries, such as multi-hop pattern

queries, on them is becoming increasingly important. Although GPUs have received significant

attention recently, there is still a notable shortage of efficient GPU-based out-of-memory methods

for handling these queries. Three key issues arise when processing multi-hop queries on large-scale

graphs using GPUs: the need for an efficient graph format, effective scheduling of accesses to

graph partitions on storage, and dynamic buffer management on both the host and GPUs. To

address these issues, we propose an efficient GPU-based out-of-memory multi-hop query

processing framework called GFlux. We introduce a new GPU-aware graph format called HGF,

designed for trillion-scale graphs. Additionally, we propose a unit of GPU-based multi-hop query

processing based on HGF and a dynamic buffer management method to support these unit tasks.

Through extensive experiments, we have demonstrated that GFlux significantly improves both the

speed and scalability compared to existing state-of-the-art methods.

m =222 : CROWN: A Novel Approach to Comprehending Users’ Preferences for Accurate
Personalized News Recommendation

= 242} : Yunyong Ko, Seongeun Ryu, Sang-Wook Kim

= Sk=Cf3| ¢ WWW 2025

w EZ} FH2 (BHACH) = A= AR (SHYTH)

Personalized news recommendation aims to assist users in finding news articles that align with

their interests, which plays a pivotal role in mitigating users’ information overload problem. Despite

the breakthrough in personalized news recommendation, the following challenges have been rarely

explored: (C1) Comprehending manifold intents coupled within a news article, (C2) Differentiating

varying post-read preferences of news articles, and (C3) Addressing the cold-start user problem. To

tackle these challenges together, we propose a novel personalized news recommendation

framework (CROWN) that employs (1) category-guided intent disentanglement for (C1), (2)

consistency-based news representation for (C2), and (3) GNN-enhanced hybrid user representation

for (C3). Furthermore, we incorporate a category prediction into the training process of CROWN as

an auxiliary task for enhancing intent disentanglement. Extensive experiments on two real-world

datasets reveal that (1) CROWN outperforms twelve state-of-the-art news recommendation

methods and (2) the proposed strategies significantly improve the accuracy of CROWN.
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m =2 A|F : Adam Optimization with Adaptive Batch Selection

= 22} : Gyu Yeol Kim, Min-hwan Oh

= St&CRS| ¢ ICLR 2025

w B2} AGE (M20) = Az 2008 (MSC)

Adam is a widely used optimizer in neural network training due to its adaptive learning rate.
However, because different data samples influence model updates to varying degrees, treating
them equally can lead to inefficient convergence. To address this, a prior work proposed adapting
the sampling distribution using a bandit framework to select samples adaptively. While promising,
the bandit-based variant of Adam suffers from limited theoretical guarantees. In this paper, we
introduce Adam with Combinatorial Bandit Sampling (AdamCB), which integrates combinatorial
bandit technigues into Adam to resolve these issues. AdamCB is able to fully utilize feedback from
multiple samples at once, enhancing both theoretical guarantees and practical performance. Our
regret analysis shows that AdamCB achieves faster convergence than Adam-based methods
including the previous bandit-based variant. Numerical experiments demonstrate that AdamCB
consistently outperforms existing methods.

m =2A|F : Nearly Minimax Optimal Regret for Multinomial Logistic Bandit
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m =82 = : Does SGD really happen in tiny subspaces?
m %2} : Minhak Song, Kwangjun Ahn, Chulhee Yun
= SH&LH3| : ICLR 2025

m SHEZ} 0 S| (KAIST) = RTug @ &3] (KAIST)

Understanding the training dynamics of deep neural networks is challenging due to their
high-dimensional nature and intricate loss landscapes. Recent studies have revealed that, along the
training trajectory, the gradient approximately aligns with a low-rank top eigenspace of the training
loss Hessian, referred to as the dominant subspace. Given this alignment, this paper explores
whether neural networks can be trained within the dominant subspace, which, if feasible, could
lead to more efficient training methods. Our primary observation is that when the SGD update is
projected onto the dominant subspace, the training loss does not decrease further. This suggests
that the observed alignment between the gradient and the dominant subspace is spurious.
Surprisingly, projecting out the dominant subspace proves to be just as effective as the original
update, despite removing the majority of the original update component. We observe similar
behavior across practical setups, including the large learning rate regime (also known as Edge of
Stability), Sharpness-Aware Minimization, momentum, and adaptive optimizers. We discuss the
main causes and implications of this spurious alignment, shedding light on the dynamics of neural
network training.

=242 : Provable Benefit of Cutout and CutMix for Feature Learning

2t 2, S

Sh=CHS| : NeurlPS 2024

Hrg2} 0 @F4 (KAIST) = A|zwd @ 83| (KAIST)

Patch-level data augmentation technigues such as Cutout and CutMix have demonstrated
significant efficacy in enhancing the performance of vision tasks. However, a comprehensive
theoretical understanding of these methods remains elusive. In this paper, we study two-layer
neural networks trained using three distinct methods: vanilla training without augmentation, Cutout
training, and CutMix training. Our analysis focuses on a feature-noise data model, which consists
of several label-dependent features of varying rarity and label-independent noises of differing
strengths. Our theorems demonstrate that Cutout training can learn low-frequency features that
vanilla training cannot, while CutMix training can learn even rarer features that Cutout cannot
capture. From this, we establish that CutMix yields the highest test accuracy among the three. Our
novel analysis reveals that CutMix training makes the network learn all features and noise vectors
"evenly" regardless of the rarity and strength, which provides an interesting insight into
understanding patch-level augmentation.

m =22|= : Lasso Bandit with Compatibility Condition on Optimal Arm
= 2{2} @ Olofl, EEfS, 2018
= SHECRS| ¢ ICLR 2025

 WEZL PEHH (MSC) = AEE4 : 208 (M)

We consider a stochastic sparse linear bandit problem where only a sparse subset of context
features affects the expected reward function, i.e., the unknown reward parameter has a sparse
structure. In the existing Lasso bandit literature, the compatibility conditions, together with
additional diversity conditions on the context features are imposed to achieve regret bounds that
only depend logarithmically on the ambient dimension d. In this paper, we demonstrate that even
without the additional diversity assumptions, the compatibility condition on the optimal arm is
sufficient to derive a regret bound that depends logarithmically on d, and our assumption is strictly
weaker than those used in the lasso bandit literature under the single-parameter setting. We
propose an algorithm that adapts the forced-sampling technique and prove that the proposed
algorithm achieves O(poly log dT) regret under the margin condition. To our knowledge, the
proposed algorithm requires the weakest assumptions among Lasso bandit algorithms under the
single-parameter setting that achieve O(poly log dT) regret. Through numerical experiments, we
confirm the superior performance of our proposed algorithm.
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s =83 % : Episodic Future Thinking Mechanism for Multi-agent Reinforcement Learning
= 247t : 0|54, AV

= St=CHS| : NeurlPS 2024

w bR} HRQ! (SHOY) = Rz AHOUE (SHCH)

Understanding cognitive processes in multi-agent interactions is a primary goal in cognitive science.
[t can guide the direction of artificial intelligence (Al) research toward social decision-making in
multi-agent systems, which includes uncertainty from character heterogeneity. In this paper, we
introduce episodic future thinking (EFT) mechanism for a reinforcement learning (RL) agent,
inspired by cognitive processes observed in animals. To enable future thinking functionality, we first
develop a multi-character policy that captures diverse characters with an ensemble of
heterogeneous policies. Here, the character of an agent is defined as a different weight
combination on reward components, representing distinct behavioral preferences. The future
thinking agent collects observation-action trajectories of the target agents and uses the pre-trained
multi-character policy to infer their characters. Once the character is inferred, the agent predicts
the upcoming actions of target agents and simulates the potential future scenario. This capability
allows the agent to adaptively select the optimal action, considering the predicted future scenario
in multi-agent interactions. To evaluate the proposed mechanism, we consider the multi-agent
autonomous driving scenario with diverse driving traits and multiple particle environments.
Simulation results demonstrate that the EFT mechanism with accurate character inference leads to
a higher reward than existing multi-agent solutions. We also confirm that the effect of reward
improvement remains valid across societies with different levels of character diversity.

=242 : ABC3: Active Bayesian Causal Inference with Cohn Criteria in Randomized Experiments
A2t : 2fEflZ, 0|58

st=L3| © AAAI 2025

ZEZ 0|53 (12{Cl) = Azus ol (22{Ch)

In causal inference, a randomized experiment is a de facto method to overcome various theoretical
issues in observational study. However, the experimental design requires expensive costs, so an
efficient experimental design is necessary. We propose ABC3, a Bayesian active learning policy for
causal inference. We show a policy minimizing an estimation error on conditional average
treatment effect is equivalent to minimizing an integrated posterior variance, similar to Cohn
criteria. We theoretically prove ABC3 also minimizes an imbalance between the treatment and
control groups and the type 1 error probability. Imbalance-minimizing characteristic is especially
notable as several works have emphasized the importance of achieving balance. Through extensive
experiments on real-world data sets, ABC3 achieves the highest efficiency, while empirically
showing the theoretical results hold.

» =2X|Z : Randomized Exploration for Reinforcement Learning with Multinomial Logistic Function
Approximation

Azt 29N HEIHE 0|FF, 208

m Sk=CHS| : NeurlPS 2024

n WEZ} 22N (MST) = AER4 : 2018 (MSTH)

We study reinforcement learning with multinomial logistic (MNL) function approximation where the

underlying transition probability kernel of the Markov decision processes (MDPs) is parametrized by

an unknown transition core with features of state and action. For the finite horizon episodic setting

with inhomogeneous state transitions, we propose provably efficient algorithms with randomized

exploration having frequentist regret guarantees. For our first algorithm, RRL-MNL, we adapt

optimistic sampling to ensure the optimism of the estimated value function with sufficient

3 3
frequency. We establish that RRL-MNL achieves a 0(x'd>H >/ T) frequentist regret bound with
constant-time computational cost per episode. Here, d is the dimension of the transition core, H
is the horizon length, 7 is the total number of steps, and k is a problem-dependent constant.
Despite the simplicity and practicality of RRL-MNL, its regret bound scales with ', which is
potentially large in the worst case. To improve the dependence on « !, we propose ORRL-MNL,
which estimates the value function using the local gradient information of the MNL transition

3 3
model. We show that its frequentist regret bound is 0(d*H? VT+r 'd*H? . To the best of our
knowledge, these are the first randomized RL algorithms for the MNL transition model that achieve
statistical guarantees with constant-time computational cost per episode. Numerical experiments
demonstrate the superior performance of the proposed algorithms.
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m =2H4F : Leveraging Multimodal LLM for Inspirational User Interface Search

= A2 SIS A0 O[S, 2R, MAUS

» SL2CH3| : CHI 2025

= EZ} HAE (MEC) = AEad  MAUS (METH)

Inspirational search, the process of exploring designs to inform and inspire new creative work, is
pivotal in mobile user interface (Ul) design. However, exploring the vast space of Ul references
remains a challenge. Existing Al-based Ul search methods often miss crucial semantics like target
users or the mood of apps. Additionally, these models typically require metadata like view
hierarchies, limiting their practical use. We used a multimodal large language model (MLLM) to
extract and interpret semantics from mobile Ul images. We identified key Ul semantics through a
formative study and developed a semantic-based Ul search system. Through computational and
human evaluations, we demonstrate that our approach significantly outperforms existing Ul
retrieval methods, offering Ul designers a more enriched and contextually relevant search
experience. We enhance the understanding of mobile Ul design semantics and highlight MLLMs’
potential in inspirational search, providing a rich dataset of Ul semantics for future studies.

m =245 : Unveiling High-dimensional Backstage: A Survey for Reliable Visual Analytics with
Dimensionality Reduction

m 2z} : M&, 0|82, Yun-Hsin Kuo, ¥ENS, Daniel Archambault, 12/49F, Takanori Fujiwara,
Kwan-Liu Ma, M2ZI=

» SH&CY3| : CHI 2025

n 2} HEH (M2O]) = A= M2 (MSCH)

Dimensionality reduction (DR) techniques are essential for visually analyzing high-dimensional data.

However, visual analytics using DR often face unreliability, stemming from factors such as inherent

distortions in DR projections.
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To tackle these reliability challenges, we review 133 papers that address the unreliability of visual
analytics using DR. Through this review, we contribute (1) a workflow model that describes the
interaction between analysts and machines in visual analytics using DR, and (2) a taxonomy that
identifies where and why reliability issues arise within the workflow, along with existing solutions
for addressing them. Our review reveals ongoing challenges in the field, whose significance and
urgency are validated by five expert researchers. This review also finds that the current research
landscape is skewed toward developing new DR techniques rather than their interpretation or
evaluation, where we discuss how the HCl community can contribute to broadening this focus.

m =245 : Like Adding a Small Weight to a Scale About to Tip: Personalizing Micro-Financial
Incentives for Digital Wellbeing

m 22} A2 MAM, 2|28, o[

m Sk=Cf3| : CHI 2025

m WE2} 0 A2 (KAIST) = A|=14 : 0]22 (KAIST)

Personalized behavior change interventions can be effective as they dynamically adapt to an

individual's context. Financial incentives, a commonly used intervention in commercial applications

and policy-making, offer a mechanism for creating personalized micro-interventions that are both

quantifiable and amenable to systematic evaluation. However, the effectiveness of such

personalized micro-financial incentives in real-world settings remains largely unexplored. In this

study, we propose a personalization strategy that dynamically adjusts the amount of micro-financial

incentives to promote smartphone use regulation and explore its efficacy and user experience

through a four-week, in-the-wild user study. The results demonstrate that the proposed method is

highly cost-effective without compromising intervention effectiveness. Based on these findings, we

discuss the role of micro-financial incentives in enhancing awareness, design considerations for

personalized micro-financial incentive systems, and their potential benefits and limitations

concerning motivation change.

m =242 : Toward Affective Empathy via Personalized Analogy Generation: A Case Study on
Microaggression

= 2|2} : Hyojin Ju, Jungeun Lee, Seungwon Yang, Jungseul Ok, Inseok Hwang (F&32I, 0|42,
IS, Y, EUN)

= SHECRS| : CHI 2025

m UEZ} ;0 252 (POSTECH) = A4 : &0lM (POSTECH)

The importance of empathy cannot be overstated in modern societies where people of diverse

backgrounds increasingly interact together. The HClI community has strived to foster affective

empathy through immersive technologies. Many previous techniques are built upon a premise that

presenting the same experience as-is may help evoke the same emotion, which however faces

limitations in matters where the emotional responses largely differ across individuals. In this paper,

we present a novel concept of generating a personalized experience based on a large language

model (LLM) to facilitate affective empathy between individuals despite their differences. As a case

study to showcase its effectiveness, we developed EmoSync, an LLM-based agent that generates

personalized analogical microaggression situations, facilitating users to personally resonate with a

specific microaggression situation of another person. EmoSync is designed and evaluated along a

3-phased user study with 100+ participants. We comprehensively discuss implications, limitations,

and possible applications.

= =2|= : | Want to Break Free: Enabling User-Applied Active Locomotion in In-Car VR through
Contextual Cues

m 22} AEH (FF3keT|=2), A (University of Washington), Z/d&, 4!, 6=
(oI5 E==afet7|=¢)

m Sk=CRS| : CHI 2025

m HER2Z}  AEA (GIST) = A=uf @ ZASE (GIST)

We explore the feasibility of active user-applied locomotion in virtual reality (VR) within in-car

environments, diverging from previous in-car VR research that synchronized virtual motion with the

car's movement. Through a two-step study, we examined the effects of locomotion methods on

user experience in dynamic vehicle environments and evaluated contextual cues designed to

mitigate sensory mismatch caused by vehicle motion. The first study evaluated five locomotion

methods, identifying joystick-based navigation as the most suitable for in-car use due to its low

physical demand and stability. The second study focused on designing and testing contextual cues

that translate physical sensations of vehicle motion into virtual effects without limiting the user’s

freedom of movement, with results demonstrating their effectiveness in reducing motion sickness

and enhancing presence. We conclude with initial insights and design considerations for expanding

upon our findings in regards to enabling active locomotion in in-car VR.
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m =222 : TelePulse: Enhancing the Teleoperation Experience through Biomechanical
Simulation-Based Electrical Muscle Stimulation in Virtual Reality
u XA} M s ZAEEF 28 M B8R MMIR, Yiyue Luo, Joseph DelPreto, O], O|f8I,
Wojciech Matusik, Daniela Rus, Z&&
m Sk=C3| : CHI 2025
w SEZ} D ZYE (GIST) = Az @ ASE (GIST)
This paper introduces TelePulse, a system integrating biomechanical simulation with electrical
muscle stimulation (EMS) to provide precise haptic feedback for robot teleoperation tasks in virtual
reality (VR). TelePulse has two components: a physical simulation part that calculates joint torques
based on real-time force data from remote manipulators, and an electrical stimulation part that
converts these torgues into muscle stimulation. Two experiments were conducted to evaluate the
system. The first experiment assessed the accuracy of EMS generated through biomechanical
simulations by comparing it with electromyography (EMG) data during force-directed tasks, while
the second experiment evaluated the impact of TelePulse on teleoperation performance during
sanding and drilling tasks. The results suggest that TelePulse provided more accurate stimulation
across all arm muscles, thereby enhancing task performance and user experience in the
teleoperation environment. In this paper, we discuss the effect of TelePulse on teleoperation, its
limitations, and areas for future improvement.

=222 : Understanding User Behavior in Window Selection using Dragging for Multiple Targets
Z{Z} : Jae-Yeop Jeong and Jin-Woo Jeong

SH&CH3| : CHI 2025

YHA : HAG (MS2Id) = A= H2AR (MS27|cH)

Window selection is a fundamental method in desktop environments for interacting with multiple
targets, typically performed by successive operations like click-drag-release (i.e., a single sequence
of dragging). Although this method is common in GUI interactions, there has been limited research
to understand user behavior during window selection. This study explores user behavior and
performance during window selection using dragging. We empirically studied the impact of several
GUI parameters — ncluding the size, interval, number, and layout of targets — on window
selection for multiple targets. Based on well-established existing motor models, we analyzed user
behavior in terms of time performance and derived a more suitable model. Additionally, our new
prediction model effectively predicted time performance in partially constrained scenarios. This
study provides new insights into user behavior during window selection for multiple targets. We
hope that our research findings will assist GUI designers, practitioners, and researchers in testing
their designs.

m =222 : "Through the Looking Glass, and What We Found There": A Comprehensive Study of
User Experiences with Pass-Through Devices in Everyday Activities

= ZZ} O, 2o, MG, StMIEl, EA[H, d2e

» S&0)3| : CHI 2025

 2EA ACHS, SolY (MSII(CY) = AZ@S : AU (MSHCH)

Pass-through technologies are promising for mixed reality (MR) systems. Therefore, various MR

applications operating in pass-through devices emerged in diverse domains, such as education and

healthcare. However, research on the everyday use of pass-through devices remains limited, despite

it blending real and virtual environments. This study explores the user experience of pass-through

devices in people's daily tasks. We conducted a field study with 16 participants and analyzed data

from eight daily tasks. For in-depth analysis, we employed three measures in terms of quantitative,

qualitative, and bio-signal. As a result, we found that participants felt differently in terms of

immersion, collision anxiety, and workload. Findings suggest that pass-through devices are not yet

fully ready for integration into daily life. However, the potential for widespread adoption exists as

the technology continues to advance. Finally, we offer guidelines and considerations to improve the

usability of pass-through devices for everyday use.
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m =2H4F : Chimera: A system design of dual storage and traversal-join unified query processing
for SQL/PGQ
= 22} . o|HSE, B¥S QI
= Sk=C3| : VLDB 2025
w UE2}: 0|HE (KAIST) = Az @ Z2l (KAIST)
As graphs are being used increasingly in various industries, a new standard of SQL (called
SQL:2023) has incorporated SQL with Prop erty Graph Queries (SQL/PGQ) as a core feature. While
some approaches process graph queries within RDBMSs using graph view definition or materialized
graph view, their performance is not good enough for interactive SQL/PGQ queries in terms of
response time, throughput, and graph size. To address this problem, we propose a novel system
design named Chimera, which features a dual-store architecture and a unified query planning
called Traversal-Join(TJ). This design treats the topologies of a graph as first-class citizens rather
than secondary elements overcoming the graph size limi tations of the materialized graph view
approach. It also generates an efficient, unified query plan that performs traversal and join in a
mixed way, significantly enhancing both response time and throughput. Implemented on the
open-source RDBMS, PostgreSQL, our extensive experiments with the LDBC SNB benchmark and
microbenchmark show that Chimera significantly outperforms the existing approaches and
GRDBMSs.
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m =242 : Adios to Busy-Waiting for Microsecond-scale Memory Disaggregation
= 22} . BHY, 2R, 208, AU
= Sh=CHS| : EuroSys 2025

m HHEZ}  SRM (KAIST) = ZEug @ 285 G2 (KAIST)

How fast and efficiently page faults are handled determines the performance of paging-based
memory disaggregation (MD) systems. Recent MD systems employ busy-waiting in page fault
handling to avoid costly interrupt handling and context switching. Upon a page fault, they issue a
remote fetch request and busy-wait for the completion of the request rather than yield their
execution to other tasks. While these attempts succeed to cut the latency of MD systems to
microseconds, they suffer from head-of-line (HOL) blocking that leads to high tail latency and
causes RDMA network underutilization. To address the problems, we reload the yield-based
mechanism into the page fault handling and propose a new MD system, Adios. While yielding
involves the switching overhead, Adios minimizes it by putting the page fault handler and the
execution scheduler into a single address space. Then we use newly designed lightweight user-level
threads, namely unithread. We also devise a dispatching algorithm that alleviates the imbalance in
RDMA queue pairs, assuring lessened queueing delays and improved RDMA network utilization.
Our evaluation demonstrates that Adios outperforms an existing state-of-the-art busy-waiting MD
system, DILOS, by up to 1.07-1.64x in throughput and 1.99-10.89x in P99.9 latency on real-world
applications.

m =238 : cuMatch: A GPU-based Memory-Efficient Worst-case Optimal Join Processing Method
for Subgraph Queries with Complex Patterns

= Z{Z} : Sungwoo Park, Seyeon Oh, Min-Soo Kim

m Sh&Cl3] : SIGMOD 2025

m HHE2Z} ;B4 (KAIST) = AT @ 2ol (KAIST)

Subgraph queries are widely used but face significant challenges due to complex patterns such as

negative and optional edges. While worst-case optimal joins have proven effective for subgraph

queries with regular patterns, no method has been proposed that can process queries involving

complex patterns in a single multi-way join. Existing CPU-based and GPU-based methods

experience intermediate data explosion when processing complex patterns following regular

patterns. In addition, GPU-based methods struggle with issues of wasted GPU memory and

redundant computation. In this paper, we propose cuMatch, a GPU-based unified worst-case

optimal join processing method for subgraph queries. It avoids intermediate data explosions by

processing even complex pattern queries in a single multi-way join. It is also memory-efficient and

fast, due to a new partitioning format, scheduling method, and task fusion technique. Extensive

experiments demonstrate that cuMatch outperforms state-of-the-art methods by orders of

magnitude, without out-of-memory errors.

=242 : HALO: Loop-aware Bootstrapping Management for Fully Homomorphic Encryption
2t MMY, 0|22, AR, A4S, 842, dUR, o|5E, USE

sk=CHs| © ASPLOS 2025

SHAL : HME (HAICH) = Az 0 ASE (HAMICH)

Thanks to the computation ability on encrypted data, fully homomorphic encryption (FHE) is an
attractive solution for privacy-preserving computation. Despite its advantages, FHE suffers from
limited applicability in small programs because repeated FHE multiplications deplete the level of a
ciphertext, which is finite. Bootstrapping reinitializes the level, thus allowing support for larger
programs. However, its high computational overhead and the risk of level underflow require
sophisticated bootstrapping placement, thereby increasing the programming burden. Although a
recently proposed compiler automatizes the bootstrapping placement, its applicability is still limited
due to lack of loop support. This work proposes the first loop-aware bootstrapping management
compiler, called HALO, which optimizes bootstrapping placement in an FHE program with a loop.
To correctly support bootstrapping-enabled loops, HALO matches encryption status and levels
between live-in and loop-carried ciphertexts in the loops. To reduce the bootstrapping overheads,
HALO decreases the number of bootstrapping within a loop body by packing the loop-carried
variables to a single ciphertext, reduces wasted levels in a short loop body by unrolling the loop,
and optimizes the bootstrapping latency by adjusting the target level of bootstrapping as needed.
For seven machine learning programs with flat and nested loops, HALO shows 27% performance
speedup compared to the state-of-the-art compiler that places bootstrapping operations on fully
unrolled loops. In addition, HALO reduces the compilation time and code size by geometric means
of 209.12x and 11.0x compared to the compiler, respectively.
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n =27S CROé-SRTZ: Cross-Layer Priority Scheduling for Predictable Inter-Process Communication
in R
= 242} : Sohyun Kim, Juho Song, Kilho Lee, Sangeun Oh, Hoon Sung Chwa
m Sk=C3| : RTAS 2025
m 2} 2148 (DGIST) = A& : 2IES (DGIST)
The Robot Operating System 2 (ROS 2) is a popular middleware for distributed robotic applications.
However, achieving real-time guarantees in ROS 2 is challenging due to unpredictable delays and
priority inversions. We reveal that these issues arise from the lack of consistent priority propagation
across ROS 2's multi-layered communication architecture, particularly down to the kernel layer. To
address this, we present CROS-RT, the first cross-layer scheduler explicitly designed to tackle the
unpredictability in ROS 2 inter-process communication caused by multi-layer priority misalignment.
CROS-RT ensures consistent, priority-based scheduling across the application, middleware, and
kernel layers, introducing mechanisms for priority propagation, kernel-level message prioritization,
and dynamic kernel thread adjustment. We have implemented and evaluated CROS-RT on the
current stable release of ROS 2. Experiments demonstrate that CROS-RT enhances communication
predictability, reducing the worst-case response time by up to 89.3% over a baseline (vanilla ROS
2). Additionally, we provide an analytical model to derive upper bounds on response times,
ensuring reliable real-time performance for safety-critical applications.

m =22|= : Exploring the Internet Routing Registries To Augment AS-level Topology
m 22} : Akmal Khan, Usama Ejaz, Ted “Taekyoung” Kwon, Hyun-chul Kim
= Sk=C3| : INFOCOM 2025

= HEEZ} © Usama Ejaz (AECH) = Z|Z14 : Hyun-chul Kim (AHHCH)

Despite substantial research efforts over the past decade, it remains a challenge to develop a
complete and accurate view of the Internet Autonomous System (AS) level topology. Recent studies
highlight that the incompleteness of the AS-level topology is greater than previously recognized. To
mitigate the issue, we highlight the usefulness of the Internet Routing Registries (IRR), a set of
databases used by ASes to register and share their inter-domain routing policies. We first propose
a methodology to extract AS-level links (e.g., bilateral and multilateral peering links) from the IRR,
extracting 3.1M AS-level links; 48.7% of which can be matched with BGP, traceroute, or the
cliques of Internet eXchange points (IXPs). Next, we find the active usage of the IRR by the
member ASes of the IXPs, which helps us infer the peering matrices of large and small IXPs.
Non-matching IRR AS links (51.3%) can be attributed to the limited coverage of BGP route
collectors, especially in regions where local interconnections are heavily regulated, and to regional
IXP interconnection policy dynamics.

=2H= : Pushing the Limits of In-Network Caching for Key-Value Stores

Z{Z} : Gyuyeong Kim

sk=Cl3| : NSDI 2025

SWEZL: AFE (diojdl) = 2w AFE (dilofch)

We present OrbitCache, a new in-network caching architecture that can cache variable-length items
to balance a wide range of key-value workloads. Unlike existing works, OrbitCache does not cache
hot items in the switch memory. Instead, we make hot items revisit the switch data plane
continuously by exploiting packet recirculation. Our approach keeps cached key-value pairs in the
switch data plane while freeing them from item size limitations caused by hardware constraints.
We implement an OrbitCache prototype on an Intel Tofino switch. Our experimental results show
that OrbitCache can balance highly skewed workloads and is robust to various system conditions.

m =25 : TINIEE: TrafficcAware Adaptive In-Network Intelligence via Early-Exit Strategy

= 22} : Heewon Kim, Seongyeon Yoon, Chanbin Bae, Sanghoon Lee, and Sangheon Pack

m Sk=C3| : SECON 2024

w SbEZ} ZS|Y (n2Cf)) = Rz o BHAS (Ja2{CH)

In-network (or on-path) inference over pro grammable data planes (PDPs) allows fast and
low-overhead inference using deep neural networks (DNN). To alleviate the massive processing and
deployment cost of in-network inference, distributed deployment on multiple programmable
network de vices is mainly adopted. However, it is likely to produce a consid erable amount of
network traffic due to the exclusive forwarding chain and intermediate data between submodels. In
this work, we propose a trafficcaware adaptive in-network inference scheme, TINIEE, to maximally
reduce the network traffic of in-network inference without causing a significant reduction in
classification performance. To this end, we first devise an adaptive inference method on the data
plane striking the balance between the classi f ication performance and the network traffic cost.
Furthermore, we formulate a traffic minimization problem to decide the proper location of each
submodel considering each flow’s exit tendency with a predefined confidence threshold. Since the
problem is excessively complicated, we devise a low-complexity practical submodel placement
algorithm. We implement the proposed scheme on software-programmable switches, and the
evaluation results demonstrate that TINIEE reduces network traffic by up to 34.48% compared to
the state-of-the-art, while maintaining sufficiently high classification performance.
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m =2 A|F : Real-Time Calibration Model for Low-Cost Sensor in Fine-Grained Time Series

m Z{Z} : Seokho Ahn, Hyungijin Kim, Sungbok Shin, Young-Duk Seo

= &043] : AAAI 2025

w SE2L 0 QMMS (QISICH) = A Em4 ¢ MEH (QUSICH)

Precise measurements from sensors are crucial, but data is usually collected from low-cost, low-tech
systems, which are often inaccurate. Thus, they require further calibrations. To that end, we first
identify three requirements for effective calibration under practical low-tech sensor conditions.
Based on the requirements, we develop a model called TESLA, Transformer for effective sensor
calibration utilizing logarithmic-binned attention. TESLA uses a high-performance deep learning
model, Transformers, to calibrate and capture non-linear components. At its core, it employs
logarithmic binning to minimize attention complexity. TESLA achieves consistent real-time
calibration, even with longer sequences and finer-grained time series in hardware-constrained
systems. Experiments show that TESLA outperforms existing novel deep learning and newly crafted
linear models in accuracy, calibration speed, and energy efficiency.

=22 : FedSDP: Federated Self-Derived Prototypes for Personalized Federated Learning

Z{Z} : Jihoon Moon, Ling Liu, Hyuk-Yoon Kwon

sk=CHS| : ICDE 2025
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Federated learning (FL) is a privacy-preserving machine learning algorithm that enables multiple
clients to collaborate. To respond to non-independent and identically distributed (non-IID)
environments between clients, personalized FL (PFL) has been actively investigated. The typical PFL
model consists of two parts: 1) the head (i.e., classifier) for the final classification and 2) the body
(i.e., feature extractor) for extracting representations from local datasets. The head is maintained
separately in each client for personalization; the body is aggregated for generalization. FedSDP
introduces a bridge layer, called a personalized layer, between the head and the body to preserve
individual, non-shared local prototypes for each client. A personalized layer decouples the body and
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head, strengthening the generalization and personalization, respectively. Based on this architecture,
this study proposes a new PFL framework, Federated Self-Derived Prototypes (FedSDP), to
dynamically balance personalization and generalization. To this end, we introduce two dynamic
adjustments for generating self-derived prototypes: 1) global-local similarity weight (GL-Sim Weight)
and 2) personalization early stopping indicator (P-Stop Indicator). GL-Sim Weight based on the
similarity between the global and local prototypes is utilized to adjust the degree of personalization
of each local model. P-Stop Indicator is calculated based on the changed degree of local
parameters in each client, determining the early stopping for personalization in the client and
further concentrating on generalization. Our comprehensive experiments demonstrate that FedSDP
outperforms existing state-of-the-art FL frameworks, showing superior effectiveness in non-IID
settings. Our code and data are available at https://github.com/bigbases/FedSDP

m =245 : DASH:Warm-Starting Neural Network Training in Stationary Settings without Loss of
Plasticity

A2} AMIE @4 2Hs 23

m Sk=CHS| : NeurlPS 2024

m HHEZ} : AMEHE (KAIST) = R TuS @ &3] (KAIST)

Warm-starting neural network training by initializing networks with previously learned weights is

appealing, as practical neural networks are often deployed under a continuous influx of new data.

However, it often leads to loss of plasticity, where the network loses its ability to learn new

information, resulting in worse generalization than training from scratch. This occurs even under

stationary data distributions, and its underlying mechanism is poorly understood. We develop a

framework emulating real-world neural network training and identify noise memorization as the

primary cause of plasticity loss when warm-starting on stationary data. Motivated by this, we

propose Direction-Aware SHrinking (DASH), a method aiming to mitigate plasticity loss by

selectively forgetting memorized noise while preserving learned features. We validate our approach

on vision tasks, demonstrating improvements in test accuracy and training efficiency.

m =232 : A Gradient Accumulation Method for Dense Retriever under Memory Constraint
m 2|2} : Jaehee Kim, Yukyung Lee, Pilsung Kang
= Sk=C3| : NeurlPS 2024

w R2} S| (M2C) = Az ZEY (MSC0)

InfoNCE loss is commonly used to train dense retriever in information retrieval tasks. It is well
known that a large batch is essential to stable and effective training with InfoNCE loss, which
requires significant hardware resources. Due to the dependency of large batch, dense retriever has
bottleneck of application and research. Recently, memory reduction methods have been broadly
adopted to resolve the hardware bottleneck by decomposing forward and backward or using a
memory bank. However, current methods still suffer from slow and unstable training. To address
these issues, we propose Contrastive Accumulation (CONTACCUM), a stable and efficient memory
reduction method for dense retriever trains that uses a dual memory bank structure to leverage
previously generated query and passage representations. Experiments on widely used five
information retrieval datasets indicate that CONTACCUM can surpass not only existing memory
reduction methods but also high-resource scenario. Moreover, theoretical analysis and experimental
results confirm that CONTACCUM provides more stable dual-encoder training than current memory
bank utilization methods.

m =822 : Neural ODE Transformers: Analyzing Internal Dynamics and Adaptive Fine-tuning

= 2|2} : Anh Tong, Thanh Nguyen-Tang, Dongeun Lee, Duc Nguyen, Toan Tran, David Hall,
Cheongwoong Kang, Jaesik Choi

m sk=Cl3| : ICLR 2025

= HFR2} . Anh Tong (22{CH) = R|=14 : Jaesik Choi (2224CH)

Recent advancements in large language models (LLMs) based on transformer architectures have

sparked significant interest in understanding their inner workings. In this paper, we introduce a

novel approach to modeling transformer architectures using highly flexible non-autonomous neural

ordinary differential equations (ODEs). Our proposed model parameterizes all weights of attention

and feed-forward blocks through neural networks, expressing these weights as functions of a

continuous layer index. Through spectral analysis of the model's dynamics, we uncover an increase

in eigenvalue magnitude that challenges the weight-sharing assumption prevalent in existing

theoretical studies. We also leverage the Lyapunov exponent to examine token-level sensitivity,

enhancing model interpretability. Our neural ODE transformer demonstrates performance

comparable to or better than vanilla transformers across various configurations and datasets, while

offering flexible fine-tuning capabilities that can adapt to different architectural constraints.
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=242 : Retrieval-Retro: Retrieval-based Inorganic Retrosynthesis with Expert Knowledge
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While inorganic retrosynthesis planning is essential in the field of chemical science, the application
of machine learning in this area has been notably less explored compared to organic retrosynthesis
planning. In this paper, we propose Retrieval- Retro for inorganic retrosynthesis planning, which
implicitly extracts the precursor information of reference materials that are retrieved from the
knowledge base regarding domain expertise in the field. Specifically, instead of directly employing
the precursor information of reference materials, we propose implicitly extracting it with various
attention layers, which enables the model to learn novel synthesis recipes more effectively.
Moreover, during retrieval, we consider the thermodynamic relationship between target material
and precursors, which is essential domain expertise in identifying the most probable precursor set
among various options. Extensive experiments demonstrate the superiority of Retrieval-Retro in
retrosynthesis planning, especially in discovering novel synthesis recipes, which is crucial for
materials discovery.

m =2|= : Revisiting Fake News Detection: Towards Temporality-aware Evaluation by Leveraging
Engagement Earliness

m 22} AHEE, o], QHE, 2HE, HY

= St=C3| | WSDM 2025

m B2} ZAAHE (KAIST)

m Z|Eud ;o HRRME (KAIST)

Social graph-based fake news detection aims to identify news articles containing false information

by utilizing social contexts, e.g., user information, tweets and comments. However, conventional

methods are evaluated under less realistic scenarios, where the model has access to future

knowledge on article-related and context-related data during training. In this work, we newly

formalize a more realistic evaluation scheme that mimics real-world scenarios, where the data is

temporality-aware and the detection model can only be trained on data collected up to a certain

point in time. We show that the discriminative capabilities of conventional methods decrease

sharply under this new setting, and further propose DAWN, a method more applicable to such

scenarios. Our empirical findings indicate that later engagements (e.g., consuming or reposting

news) contribute more to noisy edges that link real news-fake news pairs in the social graph.

Motivated by this, we utilize feature representations of engagement earliness to guide an edge

weight estimator to suppress the weights of such noisy edges, thereby enhancing the detection

performance of DAWN. Through extensive experiments, we demonstrate that DAWN outperforms

existing fake news detection methods under real-world environments.

m =32 : Subgraph Federated Learning for Local Generalization

= Z{Z} : Sungwon Kim, Yoonho Lee, Yunhak Oh, Namkyeong Lee, Sukwon Yun, Junseok Lee, Sein
Kim, Carl Yang, Chanyoung Park

= StECRS| ¢ ICLR 2025

m BEE2} ;0 22 (KAIST)

m Z|Emd ;o HRREE (KAIST)

Federated Learning (FL) on graphs enables collaborative model training to enhance performance

without compromising the privacy of each client. However, existing methods often overlook the

mutable nature of graph data, which frequently introduces new nodes and leads to shifts in label

distribution. Since they focus solely on performing well on each client's local data, they are prone

to overfitting to their local distributions (i.e., local overfitting), which hinders their ability to

generalize to unseen data with diverse label distributions. In contrast, our proposed method,

FedLoG, effectively tackles this issue by mitigating local overfitting. Our model generates global

synthetic data by condensing the reliable information from each class representation and its

structural information across clients. Using these synthetic data as a training set, we alleviate the

local overfitting problem by adaptively generalizing the absent knowledge within each local dataset.

This enhances the generalization capabilities of local models, enabling them to handle unseen data

effectively. Our model outperforms baselines in our proposed experimental settings, which are

designed to measure generalization power to unseen data in practical scenarios.
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=2H|= : TopSeed: Learning Seed Selection Strategies for Symbolic Execution from Scratch

2|t : Jaehyeok Lee, Sooyoung Cha

SH&LNS| @ ICSE 2025
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We present TopSeed, a new approach that automatically selects optimal seeds to enhance symbolic
execution. Recently, the performance of symbolic execution has significantly improved through various
state-of-the-art techniques, including search strategies and state-pruning heuristics. However, these
techniques have typically demonstrated their effectiveness without considering “seeding”, which
efficiently initializes program states for exploration. This paper aims to select valuable seeds from
candidate inputs generated during interactions with any symbolic execution technigue, without the
need for a predefined seed corpus, thereby maximizing the technique's effectiveness. One major
challenge is the vast number of candidates, making it difficult to identify promising seeds. To address
this, we introduce a customized online learning algorithm that iteratively groups candidate inputs, ranks
each group, and selects a seed from the top-ranked group based on data accumulated during symbolic
execution. Experimental results on 17 open-source C programs show that TopSeed significantly
enhances four distinct cutting-edge techniques, implemented on top of two symbolic executors, in
terms of branch coverage and bug-finding abilities.

m =222 : PBE-Based Selective Abstraction and Refinement for Efficient Property Falsification of
Embedded Software

m 242} QA 2| RAL

m Sk=CH3| : FSE 2024
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Comprehensive verification/falsification of embedded software is challenging and often impossible

mainly due to the typical characteristics of embedded software, such as the use of global variables,

reactive behaviors, and its (soft or hard) real-time requirements, to name but a few. Abstraction is

one of the major solutions to this problem, but existing proven abstraction techniques are not

effective in this domain as they are uniformly applied to the entire program and often require a

large number of refinements to find true alarms. This work proposes a domain-specific solution for

efficient property falsification based on the observation that embedded software typically consists

of a number of user-defined auxiliary functions, many of which may be loosely coupled with the

main control logic. Our approach selectively abstracts auxiliary functions using function summaries

synthesized by Programming-By-Example (PBE), which reduces falsification complexity as well as the

number of refinements. The drawbacks of using PBE-based function summaries, which are neither

sound nor complete, for abstraction are counteracted by symbolic alarm filtering and novel
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PBE-based refinements for function summaries. We demonstrate that the proposed approach has
comparable performance to the state-of-the-art model checkers on SV-COMP benchmark programs
and outperforms them on a set of typical embedded software in terms of both falsification
efficiency and scalability.

= ==A|S : Lightweight Concolic Testlng V|a Path- Condltlon Synthesis for Deep Learning Libraries
= Z7} : 7|A1| 72183 uiCls QM o|zg, 20|H
» SECYS| : ICSE 2025

m BER2L ?:IHI-E- (UNIST) = R=w4 : ZIOj" (UNIST)

Many techniques have been recently developed for testing deep learning (DL) libraries. Although
these techniques have effectively improved APl and code coverage and detected unknown bugs,
they rely on blackbox fuzzing for input generation. Concolic testing (also known as dynamic
symbolic execution) can be more effective in exploring diverse execution paths, but applying it to
DL libraries is extremely challenging due to their inherent complexity. In this paper, we introduce
the first concolic testing technique for DL libraries. Our technique offers a lightweight approach
that significantly reduces the heavy overhead associated with traditional concolic testing. While
symbolic execution maintains symbolic expressions for every variable with non-concrete values to
build a path condition, our technique computes approximate path conditions by inferring branch
conditions via inductive program synthesis. Despite potential imprecision from approximation, our
method’s light overhead allows for effective exploration of diverse execution paths within the
complex implementations of DL libraries. We have implemented our tool, PathFinder, and evaluated
it on PyTorch and TensorFlow. Our results show that PathFinder outperforms existing API-level DL
library fuzzers by achieving 67% more branch coverage on average; up to 63% higher than
TitanFuzz and 120% higher than FreeFuzz. PathFinder is also effective in bug detection, uncovering
?1 érash bugs, 59 of which were confirmed by developers as previously unknown, with 32 already
ixed.

n =2AE Extgnding EV Battery Lifetime: Digital Phenotyping Approach for Departure Time
Prediction
= 22} : Yonggeon Lee, Woojin Song, Juhyun Song, Youngtae Noh
m Sk=CHS| © Uicomp/ISWC 2025
w SEZ}: O|2A (SHACH) = Rz @ LHER (SHECH)
Battery degradation, a gradual loss of usable capacity over time, is one of the major hurdles for
widespread adoption of electric vehicles (EVs). We introduce delayed full-charging (DFC) algorithm
to mitigate degradation and extend the lifetime of EV batteries in battery management systems
(BMS). When the EV is plugged in, the DFC algorithm charges batteries up to approximately 80%
state of charge (SOC) and delays full charging until the predicted unplug time (tunplug). This
approach significantly reduces the time batteries remain fully charged (t100%), thereby mitigating
degradation while ensuring charging time for EV users to utilize the full battery capacity. For
predicting tunplug, we propose a novel methodology that uses digital phenotyping to predict
departure times. This method leverages smartphone data to capture irregular but predictable
departure patterns by reflecting relevant behavioral and environmental contexts. A case study with
48 participants was conducted to empirically evaluate the departure time prediction performance
using tree-based ensemble models trained on smartphone data, compared to a baseline Long
Short-Term Memory (LSTM) model trained on historical data. Results reveal that models utilizing
mobile passive features achieved a Mean Absolute Error (MAE) as low as 2.18 hours on weekdays
and 4.46 hours on weekends, demonstrating superior effectiveness in capturing irregular patterns
compared to the baseline model trained only on historical temporal features.

= =32|= : DataSentry: Building Missing Data Management System for In-the-Wild Mobile Sensor
Data Collection through Multi-Year Iterative Design Approach

m ZZ} : Yugyeong Jung, Hei Yiu Law, Hadong Lee, Junmo Lee, Bongshin Lee, Uichin Lee

» SHECYS| © CHI 2025
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Mobile sensor data collection in people’s daily lives is essential for understanding fine-grained

human behaviors. However, in-the-wild data collection often results in missing data due to

participant and system-related issues. While existing monitoring systems in the mobile sensing field

provide an opportunity to detect missing data, they fall short in monitoring data across many

participants and sensors and diagnosing the root causes of missing data, accounting for

heterogeneous sensing characteristics of mobile sensor data. To address these limitations, we

undertook a multi-year iterative design process to develop a system for monitoring missing data in

mobile sensor data collection. Our final prototype, DataSentry, enables the detection, diagnosis,

and addressing of missing data issues across many participants and sensors, considering both

within- and between-person variability. Based on the iterative design process, we share our

experiences, lessons learned, and design implications for developing advanced missing data

management systems.
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= =2H|= : Narrating the Video: Boosting Text-Video Retrieval via Comprehensive Utilization of
Frame-Level Captions
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In recent text-video retrieval, the use of additional captions from vision-language models has shown

promising effects on the performance. However, existing models using additional captions often

have struggled to capture the rich semantics, including temporal changes, inherent in the video. In

addition, incorrect information caused by generative models can lead to inaccurate retrieval. To

address these issues, we propose a new framework, Narrating the Video (NarVid), which

strategically leverages the comprehensive information available from frame-level captions, the

narration. The proposed NarVid exploits narration in multiple ways: 1) feature enhancement

through crossmodal interactions between narration and video, 2) queryaware adaptive filtering to

suppress irrelevant or incorrect information, 3) dual-modal matching score by adding query-video

similarity and query-narration similarity, and 4) hard-negative loss to learn discriminative features

from multiple perspectives using the two similarities from different views. Experimental results

demonstrate that NarVid achieves state-of-the-art performance on various benchmark datasets.

s =822 : On the Consistency of Video Large Language Models in Temporal Comprehension
= Z{Z} : Minjoon Jung; Xiao Junbin; Byoung-Tak Zhang; Angela Yao
= Sk=CRS| © CVPR 2025
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Video large language models (Video-LLMs) can temporally ground language queries and retrieve
video moments. Yet, such temporal comprehension capabilities are neither well-studied nor
understood. So we conduct a study on prediction consistency — a key indicator for robustness and
trustworthiness of temporal grounding. After the model identifies an initial moment within the
video content, we apply a series of probes to check if the model’s responses align with this initial
grounding as an indicator of reliable comprehension. Our results reveal that current Video-LLMs are
sensitive to variations in video contents, language queries, and task settings, unveiling severe
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deficiencies in maintaining consistency. We further explore common prompting and
instruction-tuning methods as potential solutions, but find that their improvements are often
unstable. To that end, we propose event temporal verification tuning that explicitly accounts for
consistency, and demonstrate significant improvements for both grounding and consistency. Our
data and code are open-sourced

= =232 : DIAL: Dense Image-text ALignment for Weakly Supervised Semantic Segmentation
= Z{Z} : Soojin Jang, Jungmin Yun, Junehyoung Kwon, Eunju Lee, Youngbin Kim
= Sk=Cfs| : ECCV 2024

= $E3} 0|27 (FYUC) = SRS : AYY (S

Weakly supervised semantic segmentation (WSSS) approaches typically rely on class activation maps
(CAMs) for initial seed generation, which often fail to capture global context due to limited
supervision from image-level labels. To address this issue, we introduce DALNet, Dense Alignment
Learning Network that leverages text embeddings to enhance the comprehensive understanding
and precise localization of objects across different levels of granularity. Our key insight is to employ
a dual-level alignment strategy: (1) Global Implicit Alignment (GIA) to capture global semantics by
maximizing the similarity between the class token and the corresponding text embeddings while
minimizing the similarity with background embeddings, and (2) Local Explicit Alignment (LEA) to
improve object localization by utilizing spatial information from patch tokens. Moreover, we
propose a cross-contrastive learning approach that aligns foreground features between image and
text modalities while separating them from the background, encouraging activation in missing
regions and suppressing distractions. Through extensive experiments on the PASCAL VOC and MS
COCO datasets, we demonstrate that DALNet significantly outperforms state-of-the-art WSSS
methods. Our approach, in particular, allows for more efficient end-to-end process as a single-stage
method.

= =222 : PlanRAG: A Plan-then-Retrieval Augmented Generation for Generative Large Language
Models as Decision Makers

= Z{z} . O|H3}, oHMS ZiQI

= Sk=C3| : NAACL 2024

= YHE2} : O|E3} (KAIST) = A|Em4 : 2914 (KAIST)

In this paper, we conduct a study to utilize LLMs as a solution for decision making that requires

complex data analysis. We define Decision QA as the task of answering the best decision, dbest,

for a decision-making question Q, business rules R and a database D. Since there is no benchmark

that can examine Decision QA, we propose Decision QA benchmark, DQA. It has two scenarios,

Locating and Building, constructed from two video games (Europa Universalis IV and Victoria 3)

that have almost the same goal as Decision QA. To address Decision QA effectively, we also

propose a new RAG technique called the iterative plan-then-retrieval augmented generation

(PlanRAG). Our PlanRAG-based LM generates the plan for decision making as the first step, and

the retriever generates the queries for data analysis as the second step. The proposed method

outperforms the state-of-the-art iterative RAG method by 15.8% in the Locating scenario and by

7.4% in the Building scenario, respectively. We release our code and benchmark at

https://github.com/myeon9h/PlanRAG.

m =335 : See-Saw Modality Balance: See Gradient, and Sew Impaired Vision-Language Balance
to Mitigate Dominant Modality Bias

= 242} HEY, 40O, o|2F, z|xE, AGH
= Sk=C3] © NAACL 2025

= WEAL  URY (BYT) = AERS LYY (FU)

Vision-language (VL) models have demonstrated strong performance across various tasks. However,
these models often rely on a specific modality for predictions, leading to "dominant modality bias."
This bias significantly hurts performance, especially when one modality is impaired. In this study, we
analyze model behavior under dominant modality bias and theoretically show that unaligned
gradients or differences in gradient magnitudes prevent balanced convergence of the loss. Based
on these findings, we propose a novel framework, BalGrad to mitigate dominant modality bias.
Our approach includes inter-modality gradient reweighting, adjusting the gradient of KL divergence
based on each modality's contribution, and inter-task gradient projection to align task directions in
a non-conflicting manner. Experiments on UPMC Food-101, Hateful Memes, and MM-IMDb
datasets confirm that BalGrad effectively alleviates over-reliance on specific modalities when making
predictions.
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m =242 : Multi-News+: Cost-efficient Dataset Cleansing via LLM-based Data Annotation
= Z2} o z|RE, 4O 2ng, G
= SI2CH3| : EMNLP 2024

w SEZ} EY (FYU) = Azus 0 4G (FY)

The quality of the dataset is crucial for ensuring optimal performance and reliability of downstream
task models. However, datasets often contain noisy data inadvertently included during the
construction process. Numerous attempts have been made to correct this issue through human
annotators. However, hiring and managing human annotators is expensive and time-consuming. As
an alternative, recent studies are exploring the use of large language models (LLMs) for data
annotation. In this study, we present a case study that extends the application of LLM-based data
annotation to enhance the quality of existing datasets through a cleansing strategy. Specifically, we
leverage approaches such as chain-of-thought and majority voting to imitate human annotation
and classify unrelated documents from the Multi-News dataset, which is widely used for the
multi-document summarization task. Through our proposed cleansing method, we introduce an
enhanced Multi-News+. By employing LLMs for data cleansing, we demonstrate an efficient and
eHective approach to improving dataset quality without relying on expensive human annotation
efforts.

m =222 : Modality-agnostic Domain Generalizable Medical Image Segmentation by
Multi-Frequency in Multi-Scale Attention
m 22} : Ju-Hyeon Nam, Nur Suriza Syazwany, Su Jung Kim, Sang-Chul Lee
» 3503 : CVPR 2024
w SE2} HEE (QAsiC) = A=t O]AH (YUSICH)
Generalizability in deep neural networks plays a pivotal role in medical image segmentation.
However, deep learning-based medical image analyses tend to overlook the importance of
frequency variance, which is critical element for achieving a model that is both modality-agnostic
and domain-generalizable. Additionally, various models fail to account for the potential information
loss that can arise from multi-task learning under deep supervision, a factor that can impair the
model representation ability. To address these challenges, we propose a Modality-agnostic Domain
Generalizable Network (MADGNet) for medical image segmentation, which comprises two key
components: a Multi-Frequency in Multi-Scale Attention (MFMSA) block and Ensemble
Sub-Decoding Module (E-SDM). The MFMSA block refines the process of spatial feature extraction,
particularly in capturing boundary features, by incorporating multi-frequency and multi-scale
features, thereby offering informative cues for tissue outline and anatomical structures. Moreover,
we propose E-SDM to mitigate information loss in multi-task learning with deep supervision,
especially during substantial upsampling from low resolution. We evaluate the segmentation
performance of MADGNet across six modalities and fifteen datasets. Through extensive
experiments, we demonstrate that MADGNet consistently outperforms state-of-the-art models
across various modalities, showcasing superior segmentation performance. This affirms MADGNet
as a robust solution for medical image segmentation that excels in diverse imaging scenarios.

=22 : Adaptive Camera Sensor for Vision Models

Z{Z}t : Eunsu Baek, Sung-hwan Han, Taesik Gong, Hyung-Sin Kim

Sk=rf3| : ICLR 2025

YHAL : W2 (MESO) = Ay @ A (M2S)

Domain shift remains a persistent challenge in deep-learning-based computer vision, often requiring
extensive model modifications or large labeled datasets to address. Inspired by human visual
perception, which adjusts input quality through corrective lenses rather than over-training the brain,
we propose Lens, a novel camera sensor control method that enhances model performance by
capturing high-quality images from the model’s perspective, rather than relying on traditional
human-centric sensor control. Lens is lightweight and adapts sensor parameters to specific models
and scenes in real-time (i.e., test-time input adaptation). At its core, Lens utilizes VisiT, a
training-free, model-specific quality indicator that evaluates individual unlabeled samples at test
time using confidence scores, without additional adaptation costs. To validate Lens, we introduce
ImageNet-ES Diverse, a new benchmark dataset capturing natural perturbations from varying sensor
and lighting conditions. Extensive experiments on both ImageNet-ES and our new ImageNet-ES
Diverse show that Lens significantly improves model accuracy across various baseline schemes for
sensor control and model modification, while maintaining low latency in image captures. Lens
effectively compensates for large model size differences and integrates synergistically with model
improvement technigues. Our code and dataset are available at github.com/Edw2n/Lens.git.
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43} stgt 2 S8

(Reinforcement Learning and Recent Applications)
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ICC A= ATHEB

el | RISC-V 7| FHA| L2t oj22| & OFF[ElX: OmniXtend | 7.2(%) 14:00-17:00

D2EZS E&% 14 0|HUll AUEHUE dA 713 ICC A5 402B=
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fCH) Retrieval-augmented Generation

7.2(%) 14:00-17:00
ICC A= 202=

Which is Better?: Generative Retrieval vs.
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6 ST

A7 | A Deep Dive into Distributed Training of Large-scale

7.3(2) 09:00-12:00

Language Modeling with PyTorch on a Supercomputer ICC A= 304
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T0| oz mapzgy) | A 7IHe= 32 =28 Hdole oY ICC A% 401AS
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T1/7.2(5) 10:00~12:00 / ICC A= 202=

2A|Zho| 2mEE HO|2|QF 2| A3to| atAH, Af, 12|21 Dj2f

0] EE2|Y¥2 H|0|Z|Qt 2|3} (Bayesian Optimization; BO)2| 7|z O|2FE 2|4l A
S SEA0| 012772 37 Moz AP YSLCH A HAY MMoM= BO
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T6 / 7.3(2) 09:00~12:00 / ICC M| 3045

A Deep Dive into Distributed Training of g2 :0l0I L9 (KISTI)
Large-scale Language Modeling with PyTorch on a Supercomputer Soe= e =

This tutorial provides a comprehensive guide to large-scale distributed training on
E SLURM-managed supercomputers. It briefly covers basics of collective

i & communications in message passing, delving into data parallelism techniques
such as Data Parallelism (DP) and Distributed Data Parallelism (DDP) in PyTorch,
and model parallelism techniques including Tensor Parallelism, Pipeline
Parallelism, and 3D Parallelism, with hands-on PyTorch code examples. It also
covers how to set up and leverage distributed training tools like Megatron-LM
and DeepSpeed to efficiently run the PyTorch codes using multiple GPUs on a
supercomputer.

LM 28 AZEY HEY S8 AT ZA EUS U AARY 0lojal M4 (KAIST)
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T10/ 7.4(2) 09:00~12:00 / ICC A= 201A%.

Al JlMIOR F2 =28 AMEH W

T11/7.43) 09:00~12:00 / ICC A= 201B=
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e de 7o Hed Eot 22471 &Lt
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