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Research Interests

M Advancing Al and making it safe and responsible to deploy.

M Al for medicine/health and Al for software engineering,

Positions

2025 — present M Research Collaborator, Mayo Clinic, Rochester, Minnesota, USA
2020 — present M Associate Professor, Iowa State University, Ames, lowa, USA
2022 M Visiting Scientist, Columbia University, New York, New York, USA
2014 — 2020 M Assistant Professor, Iowa State University, Ames, lowa, USA
2011 — 2014 M Assistant Professor Rochester Institute of Technology, Rochester, New York, USA
Education

2005 — 2010 A Ph.D. in Computer Science, University of Virginia, Charlottesville, Virginia, USA
Advisor: Dr. Mary Lou Soffa
Thesis: Toward a Practical, Path-based Framework for Detecting and Diagnosing Software
Faults

2002 — 2005 M Master of Computer Science, University of Virginia, Charlottesville, Virginia, USA
Advisor: Dr. Kevin Sullivan
Thesis: Extending the Reach of Bounded Exhaustive Test Input Generation.

1998 — 2002 A B.S. in Computer Science, Chu Kochen Honors College, Zhejiang University,
Hangzhou, China

Awards

M Distinguished Paper Award, 24th ACM SIGSOFT International Symposium on the Foundations of
Software Engineering (FSE), 2016

NSF Career Award, 2014

Google Faculty Research Awards, 2012

Best Presentation Award, 16th ACM SIGSOFT International Symposium on the Foundation of Soft-
ware Engineering (FSE), 2008

Publications

Journal Articles

o T. Bagies, W. Le, ]. Sheaffer, and A. Jannesar, “Reducing branch divergence to speed up parallel
execution of unit testing on GPUs,” The Journal of Supercomputing, 2023. & por:
10.1007/s11227-023-05375-0.


mailto:weile@iastate.edu
http://weile.work/
https://doi.org/10.1007/s11227-023-05375-0

D. D. Perez and W. Le, “Specifying callback control flow of mobile apps using finite automata,” IEEE
Transactions on Software Engineering, vol. 47, no. 2, pp. 379392, 2021. & DOIL:
10.1109/TSE.2019.2893207.

X. Xie, B. Chen, L. Zou, Y. Liu, W. Le, and X. Li, “Automatic loop summarization via path dependency
analysis,” IEEE Transactions on Software Engineering, vol. 45, no. 6, pp. 537-557, 2019. & DOL:
10.1109/TSE.2017.2788018.

W. Le and M. L. Soffa, “Marple: Detecting faults in path segments using automatically generated
analyses,” ACM Trans. Softw. Eng. Methodol., vol. 22, no. 3, Jul. 2013, 1ssN: 1049-331X. & por:
10.1145/2491509.2491512.

D. Coppit, J. Yang, S. Khurshid, W. Le, and K. Sullivan, “Software assurance by bounded exhaustive
testing,” IEEFE Transactions on Software Engineering, vol. 31, no. 4, pp. 328-339, 2005. & DoI:
10.1109/TSE. 2005.52.

Conference Proceedings

A. Kulkarni, M. Chakraborty, Y. A. Sium, S. C. Valluri, W. Le, and Q. Li, “From pseudo-code to source
code: A self-supervised search approach,” in ICLR 2025 Third Workshop on Deep Learning for Code, 2025.
@ URL: https://openreview.net/forum?id=s@et2A33uM.

S. Sharmin, A. H. Zahid, S. Bhattacharjee, C. Igwilo, M. Kim, and W. Le, “Automatically detecting
numerical instability in machine learning applications via soft assertions,” FSE, vol. 2, New York, NY,
USA: Association for Computing Machinery, Jun. 2025. & por: 10.1145/3729394.

B. Steenhoek, K. Sivaraman, R. Saldivar Gonzalez, Y. Mohylevskyy, R. Zilouchian Moghaddam, and
W. Le, “ Closing the Gap: A User Study on the Real-world Usefulness of Al-powered Vulnerability
Detection Repair in the IDE,” in 2025 [IEEE/ACM 47th International Conference on Software Engineering
(ICSE), Los Alamitos, CA, USA: IEEE Computer Society, May 2025. & DOI:
10.1109/ICSE55347.2025.00126.

Y. Ding, B. Steenhoek, K. Pei, G. Kaiser, W. Le, and B. Ray, “TRACED: Execution-aware pre-training for
source code,” in Proceedings of the IEEE/ACM 46th International Conference on Software Engineering,

ser. ICSE ’24, Lisbon, Portugal: Association for Computing Machinery, 2024, 1SBN: 9798400702174.

& Dor: 10.1145/3597503.3608140.

M. M. Rahman, I. Ceka, C. Mao, S. Chakraborty, B. Ray, and W. Le, “Towards causal deep learning for
vulnerability detection,” in Proceedings of the IEEE/ACM 46th International Conference on Software
Engineering, ser. ICSE 24, Lisbon, Portugal: Association for Computing Machinery, 2024, 1SBN:
9798400702174. & DOIL: 10.1145/3597503.3639170.

B. Steenhoek, H. Gao, and W. Le, “Dataflow analysis-inspired deep learning for efficient vulnerability
detection,” in Proceedings of the IEEE/ACM 46th International Conference on Software Engineering,

ser. ICSE ’24, Lisbon, Portugal: Association for Computing Machinery, 2024, 1SBN: 9798400702174.

@ DOIL: 10.1145/3597503.3623345.

A. H. Zahid, I. Laguna, and W. Le, “ Testing GPU Numerics: Finding Numerical Differences Between
NVIDIA and AMD GPUs,” in SCz4-W: Workshops of the International Conference for High Performance
Computing, Networking, Storage and Analysis, Los Alamitos, CA, USA: IEEE Computer Society, Nov.
2024, Pp. 547-557. & DOT: 10.1109/SCW63240. 2024 .00077.

E. Kloberdanz and W. Le, “Block-level stiffness analysis of residual networks,” in Artificial Neural
Networks and Machine Learning — ICANN 2023: 32nd International Conference on Artificial Neural
Networks, Heraklion, Crete, Greece, September 26-29, 2023, Proceedings, Part X, Heraklion, Greece:

Springer-Verlag, 2023, pp. 61-73, ISBN: 978-3-031-44203-2. ( DOI: 10.1007/978-3-031-44204-9_6.

E. Kloberdanz and W. Le, “S-SOLVER: Numerically stable adaptive step size solver for neural ODEs,” in
Artificial Neural Networks and Machine Learning — ICANN 2023: 32nd International Conference on
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Artificial Neural Networks, Sep. 2023, pp. 388—400, ISBN: 978-3-031-44200-1. ¢ DOL:
10.1007/978-3-031-44201-8_32.

W. Qian, C. Zhao, W. Le, M. Ma, and M. Huai, “Towards understanding and enhancing robustness of
deep learning models against malicious unlearning attacks,” in 29th SIGKDD Conference on Knowledge
Discovery and Data Mining - Research Track (KDD), 2023. & URL:
https://openreview.net/forum?id=uQtBNHstSVG.

B. Steenhoek, M. M. Rahman, R. Jiles, and W. Le, “ An Empirical Study of Deep Learning Models for
Vulnerability Detection,” in 2023 IEEE/ACM 45th International Conference on Software Engineering
(ICSE), Los Alamitos, CA, USA: IEEE Computer Society, May 2023, pp. 2237-2248. & DOI:
10.1109/ICSE48619.2023.00188.

a J-Yu, Y. Wy, X. Xie, et al., “Gamerts: A regression testing framework for video games,” in 2023

IEEE/ACM 45th International Conference on Software Engineering (ICSE), 2023, pp. 1393-1404. & DOL:
10.1109/ICSE48619.2023.00122.

A. Kallingal Joshy and W. Le, “FuzzerAid: Grouping fuzzed crashes based on fault signatures,” in
Proceedings of the 37th IEEE/ACM International Conference on Automated Software Engineering(ASE),
ser. ASE "22, Rochester, MI, USA: Association for Computing Machinery, 2022, 1SBN: 9781450394758.
& DoI: 10.1145/3551349.3556959.

E. Kloberdanz, K. G. Kloberdanz, and W. Le, “DeepStability: A study of unstable numerical methods
and their solutions in deep learning,” in Proceedings of the 44th International Conference on Software
Engineering, ser. ICSE ’22, Pittsburgh, Pennsylvania: Association for Computing Machinery, 2022,
PP- 586—597, 1SBN: 9781450392211. ¢ DOI: 10.1145/3510003.3510095.

M. Wardat, B. D. Cruz, W. Le, and H. Rajan, “DeepDiagnosis: Automatically diagnosing faults and
recommending actionable fixes in deep learning programs,” in Proceedings of the 44th International
Conference on Software Engineering, ser. ICSE "22, Pittsburgh, Pennsylvania: Association for Computing
Machinery, 2022, pp. 561-572, ISBN: 9781450392211. & DOI: 10.1145/3510003.3510071.

A. Kallingal Joshy, X. Chen, B. Steenhoek, and W. Le, “Validating static warnings via testing code
fragments,” in Proceedings of the 30th ACM SIGSOFT International Symposium on Software Testing and
Analysis, ser. ISSTA 2021, Virtual, Denmark: Association for Computing Machinery, 2021, pp. 540-552,
ISBN: 9781450384599. & DOI: 10.1145/3460319.3464832.

E. Kloberdanz, J. Tian, and W. Le, “An improved (adversarial) reprogramming technique for neural
networks,” in 30th International Conference on Artificial Neural Networks, Bratislava, Slovakia:
Springer-Verlag, 2021, pp. 315, ISBN: 978-3-030-86361-6. & DOIL: 10.1007/978-3-030-86362-3_1.

M. Wardat, W. Le, and H. Rajan, “DeepLocalize: Fault localization for deep neural networks,” in
Proceedings of the 43rd International Conference on Software Engineering (ICSE), ser. ICSE "21, Madrid,
Spain: IEEE Press, 2021, pp. 251-262, ISBN: 9781450390859. ¢ DOIL: 10.1109/ICSE43902.2021.00034.

X. Xie, W. Guo, L. Ma, et al., “RNNRepair: Automatic RNN repair via model-based analysis,” in
Proceedings of the 38th International Conference on Machine Learning (ICML), M. Meila and T. Zhang,
Eds., ser. Proceedings of Machine Learning Research, vol. 139, PMLR, 18-24 Jul 2021, pp. 11 383-11 392.
& URL: https://proceedings.mlr.press/v139/xie21b.html.

D. D. Perez and W. Le, “ Generating Predicate Callback Summaries for the Android Framework,” in
2017 IEEE/ACM 4th International Conference on Mobile Software Engineering and Systems (MOBILESoft),
Los Alamitos, CA, USA: IEEE Computer Society, May 2017, pp. 68-78. & por:
10.1109/MOBILESoft.2017.28.

B. Chen, Y. Liu, and W. Le, “Generating performance distributions via probabilistic symbolic
execution,” in 2016 [IEEE/ACM 38th International Conference on Software Engineering (ICSE), 2016,
PP. 49-60. & DOI: 10.1145/2884781.2884794.
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e X. Xie, B. Chen, Y. Liu, W. Le, and X. Li, “Proteus: Computing disjunctive loop summary via path
dependency analysis,” in Proceedings of the 2016 24th ACM SIGSOFT International Symposium on
Foundations of Software Engineering (FSE), ser. FSE 2016, Seattle, WA, USA: Association for Computing
Machinery, 2016, pp. 61-72, ISBN: 9781450342186. ¢ DOI: 10.1145/2950290.2950340.

e X. Xie, Y. Liu, W. Le, X. Li, and H. Chen, “S-looper: Automatic summarization for multipath string
loops,” in Proceedings of the 2015 International Symposium on Software Testing and Analysis (ISSTA),
ser. ISSTA 2015, Baltimore, MD, USA: Association for Computing Machinery, 2015, pp. 188-198, 1sBN:
9781450336208. & DOI: 10.1145/2771783.2771815.

W. Le and S. D. Pattison, “Patch verification via multiversion interprocedural control flow graphs,” in
Proceedings of the 36th International Conference on Software Engineering, ser. ICSE 2014, Hyderabad,
India: Association for Computing Machinery, 2014, pp. 1047-1058, ISBN: 9781450327565. ¢ DOI:
10.1145/2568225.2568304.

M. Alhamed, K. Amiri, M. Omari, and W. Le, “Comparing privacy control methods for smartphone
platforms,” in 2013 1st International Workshop on the Engineering of Mobile-Enabled Systems (MOBS), 2013,
Pp- 36-41. & DOI: 10.1109/MOBS. 2013.6614221.

W. Le, “Segmented symbolic analysis,” in 2013 35th International Conference on Software Engineering
(ICSE), 2013, pp. 212—221. & DOI: 10.1109/ICSE.2013.6606567.

J. Zhang, A. Musa, and W. Le, “A comparison of energy bugs for smartphone platforms,” in 2013 1st
International Workshop on the Engineering of Mobile-Enabled Systems (MOBS), 2013, pp. 25-30. & por:
10.1109/MOBS.2013.6614219.

© 006 o0

W. Le and M. L. Soffa, “Generating analyses for detecting faults in path segments,” in Proceedings of the
2011 International Symposium on Software Testing and Analysis, ser. ISSTA '11, Toronto, Ontario, Canada:
Association for Computing Machinery, 2011, pp. 320-330, ISBN: 9781450305624. & DOT:
10.1145/2001420.2001459.

W. Le, J. Yang, M. L. Soffa, and K. Whitehouse, “Lazy preemption to enable path-based analysis of
interrupt-driven code,” in Proceedings of the 2nd Workshop on Software Engineering for Sensor Network
Applications, ser. SESENA 11, Waikiki, Honolulu, HI, USA: Association for Computing Machinery, 2011,
PP- 43—48, 1SBN: 9781450305839. ¢ DOI: 10.1145/1988051.1988060.

@ W. Le and M. L. Softa, “Path-based fault correlations,” in Proceedings of the Eighteenth ACM SIGSOFT
International Symposium on Foundations of Software Engineering, ser. FSE "10, Santa Fe, New Mexico,
USA: Association for Computing Machinery, 2010, pp. 307-316, ISBN: 9781605587912. ¢ DOTI:
10.1145/1882291.1882336.

e W. Le and M. L. Soffa, “Marple: A demand-driven path-sensitive buffer overflow detector,” in
Proceedings of the 16th ACM SIGSOFT International Symposium on Foundations of Software Engineering,
ser. SIGSOFT '08/FSE-16, Atlanta, Georgia: Association for Computing Machinery, 2008, pp. 272-282,
ISBN: 9781595939951. ¢ DOIL: 10.1145/1453101.1453137.

@ W. Le and M. L. Soffa, “Refining buffer overflow detection via demand-driven path-sensitive analysis,”
ser. PASTE ’o7, San Diego, California, USA: Association for Computing Machinery, 2007, pp. 63-68,
ISBN: 9781595935953. ¢ DOI: 10.1145/1251535.1251546.

arXiv Papers
0 M. K. Roy, S. Chen, B. Steenhoek, et al., Codesense: A real-world benchmark and dataset for code semantic
reasoning, 2025. arXiv: 2506.00750 [cs.SE]. & URL: https://arxiv.org/abs/2506.00750.

0 B. Steenhoek, M. M. Rahman, M. K. Roy, et al., To Err is machine: Vulnerability detection challenges LLM
reasoning, 2025. arXiv: 2403.17218 [cs.SE]. & URL: https://arxiv.org/abs/2403.17218.
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e S. Thapa, K. Howlader, S. Bhattacharjee, and W. Le, MoRE: Multi-modal contrastive pre-training with
transformers on x-rays, ecgs, and diagnostic report, 2024. arXiv: 2410.16239 [cs.AL]. & URL:
https://arxiv.org/abs/2410.16239.

X. Guo, A. K. Joshy, B. Steenhoek, L. Flynn, and W. Le, A study of static warning cascading tools, 2023.
arXiv: 2305.02515 [cs. SE].

A. K. Joshy, M. S. Alam, S. Sharmin, Q, Li, and W. Le, ActiveClean: Generating line-level vulnerability data
via active learning, 2023. arXiv: 2312.01588 [cs.SE].

A. K. Joshy, B. Steenhoek, X. Guo, and W. Le, Reproducing failures in fault signatures, 2023. arXiv:
2309.11004 [cs.SE].

A. Kulkarni, M. Chakraborty, Y. Sium, S. C. Valluri, W. Le, and Q. Li, Beryllium: Neural search for
algorithm implementations, 2023. arXiv: 2305.15690 [cs.SE].

B. Steenhoek, M. M. Rahman, S. Sharmin, and W. Le, Do language models learn semantics of code? A case
study in vulnerability detection, 2023. arXiv: 2311.04109 [cs.LG]. & URL:
https://arxiv.org/abs/2311.04109.

M. Wardat, B. D. Cruz, W. Le, and H. Rajan, An effective data-driven approach for localizing deep learning
faults, 2023. arXiv: 2307.08947 [cs.SE]. & URL: https://arxiv.org/abs/2307.08947.

Grants

M NSF, National Artificial Intelligence Research Institutes, Theme 3: Institute of Responsible Al, Lead
PI, total $20 M, lowa State University: $12,134,480, 2025-2030, NSF Reverse Site Visit, declined.

NSF, medium, Collaborative Research: SHF: Medium: Learning Semantics of Code To Automate
Software Assurance Tasks, Lead PJ, total: $1.2 M, lowa State University: $533,995, 2023-2027

Frontier Science fund, College of Liberal Arts and Sciences, lowa State University, Multimodal Learn-
ing and Their Explanations for Predicting Cardiovascular Disease, sole PI, $100,000, 2023-2024

NSF, Small, Dynamic Analysis on Code Fragments, sole PI, $485,993.00, 2018-2023

NIH, Impact of Menopause Associated Adrenal Aging on Cognitive Function and Alzheimer Demen-
tia Neuroimaging Biomarkers, Subrecipient PI, $70,304.00, 2021-2023

CERT, Rapid Adjudication of Static Analysis Alerts During Continuous Integration (CI), Subrecipient
PI, $157,704, 2021

DARPA, RULER: A System to Detect Resource Usage Vulnerabilities within Software, Co-PI, total
$4,648,672, 2015-2019

NSF, CAREER: Analyzing Program Changes and Versions for Bug Detection and Diagnosis, sole PI,
$425,027, 2014-2019

Google Inc, A Value-based, White-box Testing Framework, Research Faculty Award, sole PI, $50,000,
2012

Recent Invited Talks

M Detecting Numerical Instability in Machine Learning Code via Soft Assertions, 2025
— FPTalks (the leading edge of floating-point research), 2025

M Al for Finding Security Bugs, 2025
— National Institute of Informatics, Japan, Shonan meeting Seminar 217 Trusted Automatic Pro-
gramming

M MoRE: Multi-Modal Contrastive Pre-training with Transformers on X-Rays, ECGs, and Ra-
diology/Cardiology Report, 2024
— Al summit at Mayo Clinic
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Recent Invited Talks (continued)

A Al for Vulnerability Detection, 2024
— Amazon
— Singapore Management University
— Nanyang Technological University
M Dataflow Analysis-Inspired Deep Learning for Efficient Vulnerability Detection, 2023
— 68th IFIP WG 2.4 (Software Implementation Technology) meeting
A Al to Predict Heart Conditions, 2023
— Jowa State University, College of Liberal Arts and Sciences, Dean’s Advisory Council
M An Empirical Study of Deep Learning Models for Vulnerability Detection, 2023
— Dagstuhl Seminar, 23062
— Uber Inc.
M Deep Learning for Program Analysis Tasks, 2023
— 67th IFIP WG 2.4 (Software Implementation Technology) meeting
M Analyzing Models, Code and Training Process for Deep Learning Assurance, 2023

— The Australian National University, Distinguished and Rising Stars seminar

Courses
2025 M COMS 6720 Advanced Topics in Artificial Intelligence
2016-2023 M COMS 3420 Principles of Programming Languages
2016-2023 M COMS 4130/5130 Program Analysis
2020 Spring M COMS 6650A Advanced Topics in the Intersection of Software Engineering and Machine
Learning
2015 Fall M COMS 4400 Principles and Practice of Compiling
2014 Fall M COMS 6410 Advanced Topics in Programming Language Semantics
Service

Organizing Committees

FSE M 2025 Ideas, Visions and Reflections; 2017 Doctoral Symposium Co-Chair
International Conference on the Foundations of Software Engineering (FSE)

ASE A 2024 Journal first Co-Chair
International Conference on Automated Software Engineering (ASE)

ISSTA 2021 Doctoral Symposium Co-Chair

International Symposium on Software Testing and Analysis (ISSTA)

R
ICSE M 2020 Co-located Events Co-Chair
International Conference on Software Engineering (ICSE)
R

ICST 2017 Workshop Co-Chair, 2016 Testing Tool Demo Co-Chair

International Conference on Software Testing, Verification and Validation (ICST)

Program Committees and Journal Reviews

ICSE M International Conference on Software Engineering, 2025/2023/2022/2021/2019/2016/2015
FSE W Foundations of Software Engineering, 2026/2024/2022/2020/2019/2018
ASE M International Conference on Automated Software Engineering, 2021/2018/2016
ISSTA A International Symposium on Software Testing and Analysis, 2024/2020/2015



Service (continued)

OOPSLA M Object-oriented Programming, Systems, Languages, and Applications, 2024
CAIN M International Conference on Al Engineering, Software Engineering for Al, 2022
ICPC M International Conference on Program Compression, 2014 Early Research Achievement
ICST M International Conference on Software Testing, Verification and Validation, 2016
MOBS M International Workshop on the Engineering of Mobile-Enabled Systems, 2013
TSE M Transactions of Software Engineering: 2022/2021/2017/2016/2015
TOSEM M Transactions of Software Engineering and Methodology, 2022/2019/2016/2015/2014

Government Panels

NSF M 2024/2023/2022/2019/2018/2016/2014/2013
NIH A 2022
DOE W 2016/2015

STEM Volunteering and Outreach

M Instructor, Software Carpentry and Data Carpentry, 2017-2020
M SIGSOFT CAPS (Travel Support and Childcare Assistance) coordinator, 2014-2015

Committees at the lowa State University

M College Committee:

« LAS (College of Liberal Arts and Sciences) Opportunity Initiatives for Community

Success (Opt-In) Committee, since 2024

M Departmental Committees:

« Faculty Search Committee, since 2025

« Chair of MS Recruitment sub-committee in Graduate Recruitment and Admissions

Committee, since 2025
+ Senior Design Committee, Software Engineering Program, since 2025
« Faculty and Staff Recognition and Awards Committee, 2024-2025
» Department Executive Committee, 2024
« Chair of Graduate Admission and Recruitment Committee, 2023-2024
« Strategic Initiatives (Ad hoc) Committee, 2024
« Promotion and Tenure Committee, 2023

+ Petition Committee, Software Engineering Program, 2021-2024



