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EMPLOYMENT

Axiom Math 2026-present
Member of Technical Staff

• Research toward a frontier model and proof infrastructure for software verification.

ByteDance Inc. 2025-2026
Software Engineer

• Shipped an LLM-based unit-test generation system for production codebases, combining program
analysis with LLM prompting so that generated tests compile and run against real services.

Amazon Inc. 2021-2025
Applied Scientist II, Automated Reasoning Group (ARG)

• Designed and shipped loop-contract support in CBMC (C Bounded Model Checker) and Kani
(Rust verifier), the open-source verification tools used for automated reasoning at AWS. The
feature takes both tools beyond bounded model checking to unbounded proofs of looping code.

• Built a program synthesizer that automatically infers loop invariants for C and Rust, removing
the manual-annotation step that was the main barrier to adopting loop contracts.

• Core contributor to the verification of the Rust standard library — the most widely used library
in the Rust ecosystem — a public effort whose results were published as an invited paper at
VSTTE 24.

• Brought automated-reasoning checks to large language models, letting users obtain verifiably ac-
curate LLM responses on highly regulated topics.

EDUCATION

University of Wisconsin-Madison 2015-2021
Ph.D. in Computer Science, advised by Loris D’Antoni
Minor in Mathematics: Probability, Statistics, Stochastic Processes, and Category Theory

• Thesis: Guarantees in Program Synthesis — quantitative objectives for syntax-guided synthesis
(SyGuS), with algorithms for solving the extended problem and for proving unrealizability.

Tsinghua University, Beijing, China 2011-2015
B.E. in Computer Science, Special Pilot Class (Yao Class), advised by Prof. Giulio Chiribella

PUBLICATIONS

Kani: A Model Checker for Rust ASE 26
Remi Delmas, Zyad Hassan, Qinheping Hu, Rahul Kumar, Felipe R. Monteiro, Thanh Nguyen, Adrian
Palacios, Celina Val, Michael Tautschnig, Justus Adam, Daniel Schwartz-Narbonne, Carolyn Zech

Verifying the Rust Standard Library Invited paper VSTTE 24
Rahul Kumar, Celina Val, Felipe Monteiro, Michael Tautschnig, Zyad Hassan, Qinheping Hu, Adrian
Palacios, Remi Delmas, Jaisurya Nanduri, Felix Klock, Justus Adam, Carolyn Zech, Artem Agvanian

Solving Program Sketches with Large Integer Values TOPLAS 22
Qinheping Hu, Rishabh Singh, Loris D’Antoni

https://heping.me
https://scholar.google.com/citations?user=VE1m398AAAAJ


Programmable Program Synthesis Invited keynote CAV 21
Jinwoo Kim, Qinheping Hu, Loris D’Antoni, Thomas Reps

Synthesis with Asymptotic Resource Bounds CAV 21
Qinheping Hu, John Cyphert, Loris D’Antoni, Thomas Reps

Semantics-guided Synthesis POPL 21
Jinwoo Kim, Qinheping Hu, Loris D’Antoni, Thomas Reps

Exact and Approximate Methods for Proving Unrealizability of
Syntax-Guided Synthesis Problems PLDI 20
Qinheping Hu, John Cyphert, Loris D’Antoni, Thomas Reps

Solving Program Sketches with Large Integer Values ESOP 20
Rong Pan, Qinheping Hu, Rishabh Singh, Loris D’Antoni
Selected for special issue of TOPLAS
Nominated for EAPLS Award for the best ETAPS paper on PL and systems

Automatic Repair of Regular Expressions OOPSLA 19
Rong Pan, Qinheping Hu, Gaowei Xu, Loris D’Antoni

Direct Manipulation for Imperative Programs SAS 19
Qinheping Hu, Roopsha Samanta, Rishabh Singh, Loris D’Antoni

Proving Unrealizability for Syntax-Guided Synthesis CAV 19
Qinheping Hu, Jason Breck, John Cyphert, Loris D’Antoni, Thomas Reps

Syntax-Guided Synthesis with Quantitative Syntactic Objectives CAV 18
Qinheping Hu, Loris D’Antoni

Automatic Program Inversion using Symbolic Transducers PLDI 17
Qinheping Hu, Loris D’Antoni

Units of rotational information New J. Phys. 17
Yuxiang Yang, Giulio Chiribella, Qinheping Hu

WORKSHOP PAPERS

Tool Demo: Toward Unbounded Proof
with Kani Loop Contracts Rust Verification Workshop 25
Qinheping Hu, Michael Tautschnig, Remi Delmas, Celina Val

Guarantees in Program Synthesis SYNT 19
Qinheping Hu, Jason Breck, John Cyphert, Loris D’Antoni, Thomas Reps

OPEN-SOURCE SOFTWARE

Kani Rust Verifier github.com/model-checking/kani
Contributor. Loop-contract support and automatic loop-invariant inference, enabling unbounded proofs
of Rust programs.

CBMC (C Bounded Model Checker) github.com/diffblue/cbmc
Contributor. Implemented loop-contract verification; used in the verification of the Rust standard
library.

https://github.com/model-checking/kani
https://github.com/diffblue/cbmc


RESEARCH EXPERIENCE

Research Intern, Microsoft Research Summer 2017
· Built an NLP-based framework for fault localization and program repair, trained on mutated Microsoft

driver code to decide whether a program is buggy, where the bugs are, and how to fix them.
· Mentor: Rishabh Singh.

Bachelor Thesis 2014-2015
· Quantum Fission of Maximally Entangled Spins

HONORS AND AWARDS

Baidu Academic Scholarship 2011-2013

Tsinghua Scholarship for Special Pilot Class 2011-2015

Chinese High School Mathematics League · first prize 2010, 2011

SERVICE

Program Committee CAV 2026 VMCAI 2024 SYNT 2021
External Reviewer SAS 2026 FMCAD 2020
Artifact Evaluation Committee PLDI 2019

SKILLS

Programming : Python • Rust • C/C++ • Lean • Shell
Formal Methods : Program Verification • Program Synthesis • Model Checking • SMT Solvers
Machine Learning : PyTorch • LLM training and evaluation • Benchmark design


