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Executive Summary
Research: My research interests are in the intersection of programming languages and formal methods
with a focus on quantitative software analysis. I am an expert on static resource-usage analysis and
interested in applying quantitative methods to security and privacy.
In the last 5 years, I have published 17 peer-reviewed articles; many in top computer science conferences
(2xPOPL, 2xPLDI, 2xESOP, LICS, CAV) and journals (TOPLAS, JFP, TCS); receiving 293 citations (17.2
per paper, 58.6 per year), with an h-index of 8 (see Google Scholar and DBLP).
Funding and Administration: I am co-PI of the NSF-funded VeriQ project (2013; $0.45M; with Z. Shao),
co-PI of the DARPA-STAC–funded CURB project ($6.2M; with GrammaTech, Z. Shao, and T. Reps). As a
student, I have been supported by the German National Academic Foundation (undergraduate) and the
DFG Research Training Group PUMA (graduate).
Teaching: At Yale University and LMU Munich, I have contributed to 9 graduate and undergraduate courses
as teaching assistant (7 courses) and instructor (2 courses). At Yale, I am co-advising 2 Ph.D. students.

Education
Ludwig-Maximilians-Universität and TU Munich Munich
Ph.D. in Computer Science 2008–2011
Advisor: Prof. Martin Hofmann. Grade: magna cum laude.
Topic: Types with Potential: Polynomial Resource Bounds via Automatic Amortized Analysis.

Ludwig-Maximilians-Universität Munich
Diplom mit Auszeichnung (Master with Honors in Computer Science) 2001–2007
Grade: 1.0 (best possible).
Major: Theoretical Computer Science. Minor subject: Mathematics.

Gymnasium Martin-Luther-Schule Marburg
Abitur (high school diploma) 1991–2000
Grade: 2.8.

Research Experience
Carnegie Mellon University Pittsburgh
Tenure-Track Assistant Professor 2015–present
In the Department of Computer Science.

Yale University New Haven
Associate Research Scientist 2012–2015
Topic: Quantitative Verification. Support: NSF VeriQ (PI) and DARPA HACMS (Key Personnel).

Yale University New Haven
Postdoctoral Associate 2011–2012
In the group of Prof. Zhong Shao. Topic: Verification of Lock-Free Data Structures.
Support: DARPA HACMS (Key Personnel) and DARPA CRASH.

Microsoft Research Cambridge, UK
Research Intern Feb. – Apr. 2011
Mentors: Andrew Kennedy and Nick Benton. Topic: Operational Semantics in Coq.

Ludwig-Maximilians-Universität and TU Munich Munich
Research Assistant 2007–2011
In the group of Prof. Martin Hofmann. Topic: Automatic Resource Bound Analysis.
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University of California, San Diego San Diego
Master Thesis Jan. – Jun. 2007
Advisor: Prof. Samuel R. Buss. Topic: DLL Algorithms and Resolution Proofs.

Teaching and Mentoring Experience
Yale University New Haven
Advisor 2013–present
Co-advisor of Quentin Carbonneaux (Ph.D. Student) and Shu-Chun Weng (Ph.D. Student).

Yale University New Haven
Instructor 2012–2013
Instructor in the courses Advanced Programming Language Topics (CPSP721) and
Advanced Formal Methods Topics (CPSC730).

Ludwig-Maximilians-Universität Munich
Head Teaching Assistant 2007–2009
Responsible for the tutorials and exams, and frequent guest lecturer in Informatics I (first year)
and Computational Complexity.

Ludwig-Maximilians-Universität Munich
Teaching Assistant 2003–2006
Execution of tutorials and correction of exams for the courses Theoretical Computer Science,
Efficient Algorithms, Discrete Mathematics and Linear Algebra.

Grants and Awards
Research Grant (Principle Investigator)
DARPA STAC – Space/Time Analysis for Cybersecurity 2015–2019
Title: CURB: Calculating and Understanding Resource Bounds to Detect Space/Time Vulnerabilities.
$6,230,090, 4 years, Award FA8750-15-C-0082 PIs: A. Loginov (GrammaTech),
T. Reps (U Wisconsin), J. Hoffmann and Z. Shao (Yale); Yale component: $1,448,531.

Research Grant (Principal Investigator)
National Science Foundation (NSF) 2013–2016
Title: VeriQ: Formal Quantitative Software Verification in Realistic Application Scenarios.
$449,721, 3 years, Award CCF-1319671, PIs: Zhong Shao and Jan Hoffmann.

Research Grant (Key Personnel)
DARPA HACMS – High-Assurance Cyber Military Systems 2012–2016
Title: CARS: A Platform for Scaling Formal Verification to Component-Based Vehicular Software Stacks.
$5,113,351 and $994,995 supplement in 2014, 5 years, Award FA8750-12-2-0293, PIs: A. Appel
(Princeton), A. Chlipala (MIT), and Z. Shao (Yale); Yale component: $2,799,966.

Ph.D. Scholarship
DFG Research Training Group (Graduiertenkolleg) PUMA 2008–2011
PUMA is a joint graduate school (doctoral training center) of LMU Munich and TU Munich.
It is supported by the German Research Foundation (DFG).

Foreign Education Scholarship
German National Academic Foundation (Studienstiftung) 2007
For a six months’ stay at University of California, San Diego.

Student Scholarship
German National Academic Foundation (Studienstiftung) 2005–2007
For studying computer science at Ludwig-Maximilians-Universität Munich.

Software
Quantitative CompCert
A formally-verified C compiler that preserves quantitative properties 2013–present
We modified Xavier Leroy’s CompCert compiler and used the Coq Proof Assistant to prove the preservation of
quantitative properties during compilation of C to x86 assembly. This enables the verification of stack-space bounds at
the C level. This artifact was approved by the PLDI’13 Artifact Evaluation Committee. (Project Website)
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C4B
A compositional certified resource-bound analyzer for C programs 2013–present
We designed and implemented a system for statically determining a symbolic bound on the resource usage of C
programs. The system is based on a fully-automatic amortized resource analysis. (Project Website)

CertiKOS
A formally-verified hypervisor kernel 2012–present
In the DARPA HACMS and DARPA CRASH programs, we use the Coq Proof Assistant and the verified CompCert C
compiler to implement and verify the realistic hypervisor kernel CertiKOS. (Project Website)

Resource Aware ML
A system for automatic derivation of resource bounds for functional programs 2009–present
For my Ph.D., I designed and implemented a system that automatically derives polynomial resource bounds for
functional programs at compile time. We are currently integrating the analysis systems with INRIA’s OCaml compiler.
(Project Website)

Service
Committee Member: FOSSACS’16 (Program Committee), DICE’15 (Program Committee), POPL’15
(External Review Committee).
External Reviewer: ESOP’14, Science of Comp. Prog. (2013), LICS’11, ESOP’10, PADL’10, CSL’10,
POPL’09, ESOP’09.
Organizer: First annual PUMA Workshop, 2009 in Venice, Italy.

Publications

In Peer-Reviewed Conferences. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

1. Q. Carbonneaux, J. Hoffmann, and Z. Shao.
Compositional Certified Resource Bounds.
In 36th Conference on Programming Language Design and Implementation (PLDI’15), 2015. Artifact
submitted and approved. PDF.

2. J. Hoffmann and Z. Shao.
Automatic Static Cost Analysis for Parallel Programs.
In 24th European Symposium on Programming (ESOP’15), 2015. PDF.

3. J. Hoffmann and Z. Shao.
Type-Based Amortized Resource Analysis with Integers and Arrays.
In 12th International Symposium on Functional and Logic Programming (FLOPS’14), 2014. PDF.

4. Q. Carbonneaux, J. Hoffmann, T. Ramananandro, and Z. Shao.
End-to-End Verification of Stack-Space Bounds for C Programs.
In 35th Conference on Programming Language Design and Implementation (PLDI’14), 2014. Artifact
submitted and approved. PDF.

5. G. Scherer and J. Hoffmann.
Tracking Data-Flow with Open Closure Types.
In 19th International Conference on Logic for Programming, Artificial Intelligence and Reasoning
(LPAR’13), 2013. PDF.

6. H. Liang, J. Hoffmann, X. Feng, and Z. Shao.
Characterizing Progress Properties of Concurrent Objects via Contextual Refinements.
In 24th International Conference on Concurrency Theory (CONCUR’13), 2013. PDF.

7. J. Hoffmann, M. Marmar, and Z. Shao.
Quantitative Reasoning for Proving Lock-Freedom.
In 28th ACM/IEEE Symposium on Logic in Computer Science (LICS’13), 2013. PDF.
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8. J. Hoffmann, K. Aehlig, and M. Hofmann.
Resource Aware ML.
In 24rd International Conference on Computer Aided Verification (CAV’12), 2012. PDF.

9. N. R. Krishnaswami, N. Benton, and J. Hoffmann.
Higher-Order Functional Reactive Programming in Bounded Space.
In 39th Symposium on Principles of Programming Languages (POPL’12), 2012. PDF.

10. J. Hoffmann, K. Aehlig, and M. Hofmann.
Multivariate Amortized Resource Analysis.
In 38th Symposium on Principles of Programming Languages (POPL’11), 2011. PDF.

11. J. Hoffmann and M. Hofmann.
Amortized Resource Analysis with Polymorphic Recursion and Partial Big-Step Operational
Semantics.
In 8th Asian Symposium on Programming Languages (APLAS’10), 2010. PDF.

12. J. Hoffmann and M. Hofmann.
Amortized Resource Analysis with Polynomial Potential.
In 19th European Symposium on Programming (ESOP’10), 2010. PDF.

13. D. Baumeister, F. Brandt, F. A. Fischer, J. Hoffmann, and J. Rothe.
The Complexity of Computing Minimal Unidirectional Covering Sets.
In Algorithms and Complexity, 7th International Conference (CIAC’10), 2010. PDF.

14. F. Brandt, M. Brill, F. A. Fischer, and J. Hoffmann.
The Computational Complexity of Weak Saddles.
In Algorithmic Game Theory, Second International Symposium (SAGT’09), 2009. PDF.

In Peer-Reviewed Journals. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

15. J. Hoffmann and Z. Shao.
Type-Based Amortized Resource Analysis with Integers and Arrays.
J. Funct. Program., 2015. Forthcoming. PDF.

16. D. Baumeister, F. Brandt, F. A. Fischer, J. Hoffmann, and J. Rothe.
The Complexity of Computing Minimal Unidirectional Covering Sets.
Theory of Computing Systems, 2013. PDF.

17. J. Hoffmann, K. Aehlig, and M. Hofmann.
Multivariate Amortized Resource Analysis.
ACM Trans. Program. Lang. Syst., 2012. PDF.

18. F. Brandt, M. Brill, F. A. Fischer, and J. Hoffmann.
The Computational Complexity of Weak Saddles.
Theory of Computing Systems, 2010. PDF.

19. F. Brandt, M. Brill, F. Fischer, P. Harrenstein, and J. Hoffmann.
Computing Shapley’s Saddles.
ACM SIGecom Exchanges, 8, 2009. PDF.

20. J. Hoffmann.
Finding a Tree Structure in a Resolution Proof is NP-Complete.
Theoretical Computer Science, 410(21-23), 2009. PDF.

21. S. R. Buss, J. Hoffmann, and J. Johannsen.
Resolution Trees with Lemmas: Resolution Refinements that Characterize DLL Algorithms
with Clause Learning.
Logical Methods in Computer Science, 4(4), 2008. PDF.

4/7 July 2015

http://www.cs.yale.edu/homes/hoffmann/papers/hah12cav.pdf
http://www.cs.yale.edu/homes/hoffmann/papers/bounded_frp.pdf
http://www.cs.yale.edu/homes/hoffmann/papers/aa_popl11.pdf
http://www.cs.yale.edu/homes/hoffmann/papers/aa_polyrec_conf.pdf
http://www.cs.yale.edu/homes/hoffmann/papers/aapoly_conference.pdf
http://www.cs.yale.edu/homes/hoffmann/papers/bbfhr_covering.pdf
http://www.cs.yale.edu/homes/hoffmann/papers/weaksaddle.pdf
http://www.cs.yale.edu/homes/hoffmann/papers/HoffmannS15JFP.pdf
http://www.cs.yale.edu/homes/hoffmann/papers/bbfhr_covering_journal.pdf
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http://www.cs.yale.edu/homes/hoffmann/papers/hardTreeRes.pdf
http://www.cs.yale.edu/homes/hoffmann/papers/wrtl.pdf


22. S. R. Buss and J. Hoffmann.
The NP-hardness of Finding a Directed Acyclic Graph for Regular Resolution.
Theoretical Computer Science, 396(1-3), 2008. PDF.

Theses. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

23. J. Hoffmann.
Types with Potential: Polynomial Resource Bounds via Automatic Amortized Analysis. PhD
thesis, Ludwig-Maximilians-Universiät München, 2011. PDF.

24. J. Hoffmann.
Resolution Proofs and DLL-Algorithms with Clause Learning. Diploma Thesis, LMU München,
2007. PDF.

Working Papers. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

25. J. Hoffmann and S.-C. Weng.
Towards Automatic Resource Bound Analysis for OCaml, 2015. Under review. PDF.

Talks
Compositional Certified Resource Bounds
Conf. on Programming Language Design and Implementation (PLDI’15); Portland; OR June 2015

Automatic Static Cost Analysis for Parallel Programs
European Symposium on Programming (ESOP’15); London; UK April 2015

Formal Reasoning about Quantitative Properties of Software
Invited talk at University of Colorado Boulder; Boulder, CO March 2015
Invited talk at Carnegie Mellon University; Pittsburgh, PA February 2015
Invited talk at University of Illinois at Urbana-Champaign; Urbana-Champaign, IL February 2015
Invited talk at University of Waterloo; Waterloo ON, Canada January 2015
Invited talk at Heriot-Watt University; Edinburgh, UK January 2015
Invited talk at TUM (Department of Computer Science); Munich, Germany November 2014
Invited talk at Boston University; Boston MA October 2014
Invited talk at Northeastern University; Boston MA October 2014
Invited talk at MIT; Boston MA April 2014
Invited talk at Harvard University; Boston MA April 2014

Formal Verification of Quantitative Software Properties
Invited talk at TU Munich (Institute for Advanced Study); Munich, Germany November 2014

End-to-End Verification of Stack-Space Bounds for C Programs
Workshop on Higher Order Computation: Types, Complexity, Applications; Paris, France June 2014

Type-Based Amortized Resource Analysis with Integers and Arrays
Int. Symp. on Functional and Logic Programming (FLOPS’14); Kanasawa, Japan June 2014

Tracking Data-Flow with Open Closure Types
Int. Conf. on Logic for Prog., Art. Intel. and Reasoning (LPAR’13); Stellenbosch, South Africa December 2013

Characterizing Progress Properties of Concurrent Objects via Contextual Refinements
DARPA HACMS-CARS site visit; New Haven, CT September 2013

Quantitative Reasoning for Proving Lock-Freedom
ACM/IEEE Symposium on Logic in Computer Science (LICS’13); New Orleans, LA June 2013
Invited talk at University of Pennsylvania; Philadelphia, PA February 2013
DARPA CRASH PI meeting; San Diego, CA November 2012
DARPA CRASH-CertiKOS site visit; New Haven, CT October 2012

Resource Aware ML

5/7 July 2015

http://www.cs.yale.edu/homes/hoffmann/papers/hardRegDag.pdf
http://www.cs.yale.edu/homes/hoffmann/papers/hoffmann11diss.pdf
http://www.cs.yale.edu/homes/hoffmann/papers/diplomathesis_a4.pdf
http://www.cs.yale.edu/homes/hoffmann/papers/HoffmannW15.pdf


Int. Conf. on Computer Aided Verification (CAV’12); Berkeley, CA July 2012

Polynomial Amortized Resource Analysis
DFG PUMA site visit; Munich, Germany June 2012
Dissertation defense at LMU; Munich, Germany October 2011

Higher-Order Functional Reactive Programming in Bounded Space
PUMA Workshop; Traunkirchen, Austria October 2011

Multivariate Amortized Resource Analysis
Invited talk at Université Paris 7 - Denis Diderot; Paris, France September 2011
Invited talk at UPENN; Philadelphia, PA June 2011
Invited talk at Yale University; New Haven, CT June 2011
Invited talk at IST Austria; Vienna, Austria June 2011
Invited talk at Microsoft Research; Cambridge, UK March 2011
Symposium on Principles of Programming Languages (POPL’11); Austin, TX January 2011
PUMA Workshop; Szentendre, Hungary October 2010

Amortized Resource Analysis with Polymorphic Recursion and Partial Big-Step Op. Sem.
Asian Symposium on Programming Languages (APLAS’10); Shanghai, China November 2010

Analysing Sorting Algorithms in Resource Aware ML
Invited talk at University of Kassel; Kassel, Germany November 2010

Automatic Amortized Resource Analysis
National DFG GK Workshop; Dagstuhl, Germany June 2010

Amortized Resource Analysis with Polynomial Potential
European Symposium on Programming (ESOP’10); Cyprus March 2010
PUMA Workshop; Venice, Italy October 2009

A Purely-Functional SAT Solver
PUMA Kickoff Meeting; Spitzingsee, Germany October 2008

DLL-Algorithms and Resolution Proofs
Fall School: Logic and Complexity; Prague, Czech Republic September 2008

Languages
German: Native
English: Fluent
French: Elementary

References
Prof. Martin Hofmann, PhD
Institut für Informatik
LMU München
Oettingenstr. 67
80538 München, Germany

Email: hofmann@ifi.lmu.de
Phone: +49 (89) 2180 9341

Prof. Zhong Shao, PhD
Department of Computer Science
Yale University
51 Prospect St.
New Haven, CT 06511, USA

Email: zhong.shao@yale.edu
Phone: +1 (203) 432 6828
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Andrew W. Appel, Professor and Chair
Department of Computer Science
Princeton University
35 Olden St.
Princeton, NJ 08540, USA

Email: appel@princeton.edu
Phone: +1 (609) 258 4627

Nick Benton, PhD
Microsoft Research
21 Station Road
Cambridge CB1 2FB, UK

Email: nick@microsoft.com
Phone: +44 (1223) 479700 (reception)

Prof. Dr. Helmut Seidl
Institut für Informatik, I2
TU München
Boltzmannstr. 3
85748 Garching, Germany

Email: seidl@in.tum.de
Phone: +49 (89) 289-18155
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