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Research Interests

I am interested in development of techniques and tools based on proof assistants
for construction of functionally correct and secure software systems. I also take a
broad interest in programming languages, software engineering, and verification.

Education

Feb 2009 - Nov 2014 Ph.D., Computer Science, 240 ECTS credits, KTH
Royal Institute of Technology, Stockholm, Sweden. Re-
search on distributed systems and programming lan-
guages. School Ph.D. student council chairman in 2013.

Aug 2001 - Apr 2007 M.Sc., Computer Science and Engineering, 270
ECTS credits, KTH Royal Institute of Technology,
Stockholm, Sweden. Master’s project at Ericsson AB.

Mar 2002 - Jan 2003 Military service/training in the Swedish Armed Forces.

Employment

Oct 2021 - Lecturer, KTH Royal Institute of Technology, Stock-
holm, Sweden.

Oct 2019 - Sep 2021 Researcher, KTH, Stockholm, Sweden. Research on
program verification.

Jan 2018 - Aug 2019 Research Fellow, The University of Texas at Austin,
TX, USA. Research on proof engineering.

Sep 2017 - Jan 2018 Visiting Scholar, University of Illinois at Urbana-
Champaign, IL, USA. Research on program verification.

Jan 2015 - Aug 2017 Postdoctoral Research Associate, University of Illi-
nois at Urbana-Champaign, IL, USA. Research on pro-
gramming languages.

Nov 2014 - Dec 2014 Researcher, KTH, Stockholm, Sweden. Research on
distributed systems.

Feb 2014 - Sep 2014 Research Engineer, KTH, Stockholm, Sweden. Re-
search on distributed systems.

Feb 2009 - Jan 2014 Doctoral Student, KTH, Stockholm, Sweden. Lec-
turer, teaching assistant, and lab assistant in several
computer science courses.

Feb 2007 - Jan 2009 Developer, Jaycut AB, Stockholm, Sweden. Company
co-founder and backend developer of a platform for on-
line video editing.
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Professional Service

ITP 2024 Program Committee Member

Coq Workshop 2022 Program Chair

FMBC 2021 Program Committee Member

JACM Reviewer 2021

CSF 2021 External Reviewer

CPP 2021 Program Committee Member

FMBC 2020 Program Committee Member

Coq Workshop 2020 Program Committee Member

CACM Reviewer 2020

CPP 2020 External Reviewer

COLA Reviewer 2019

FMBC 2019 Program Committee Member

CAV 2019 External Reviewer

ISSTA 2019 External Reviewer

SCICO Reviewer 2019

FASE 2019 External Reviewer

ICSE 2019 External Reviewer

POPL 2019 Artifact Eval. Committee Member

ASE 2018 External Reviewer

FM 2018 External Reviewer

TOMACS Reviewer 2018

QEST 2017 External Reviewer

COORDINATION 2017 External Reviewer

PDP 2017 External Reviewer

QEST 2016 Proceedings Chair

CONCUR 2016 External Reviewer

COORDINATION 2016 External Reviewer

FORTE 2016 External Reviewer

iFM 2016 External Reviewer

SRDS 2015 External Reviewer

COORDINATION 2015 External Reviewer

CPP 2013 External Reviewer
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External Funding

“ReCoqtion: Meta-Certified Continuous Program Verification”, Research Award
from Facebook, w/ Zachary Tatlock, University of Washington (50k USD, 2019).

Peer-Reviewed Publications

[Alm+23] Ana de Almeida Borges, Jean-Rémy Falleri, Emilio Jesús Gallego
Arias, Érik Martin-Dorel, Karl Palmskog, Alexander Serebrenik,
and Théo Zimmermann. “Lessons for Interactive Theorem Prov-
ing Researchers from a Survey of Coq Users”. In: International
Conference on Interactive Theorem Proving. 2023, 12:1–12:18. doi:
10.4230/LIPIcs.ITP.2023.12.

[Zam+23b] Vlad Zamfir, Denisa Diaconescu, Wojciech Kolowski, Brandon Moore,
Karl Palmskog, Traian Florin Serbanuta, and Ioan Teodorescu.
“VLSM: A General Coq Framework for Reasoning About Faulty
Distributed Systems”. In: The Coq Workshop. July 2023. url:
https://coq-workshop.gitlab.io/2023/abstracts/coq2023_

vlsm.pdf.

[Alm+22] Ana de Almeida Borges, Jean-Rémy Falleri, Jim Fehrle, Emilio
Jesús Gallego Arias, Érik Martin-Dorel, Karl Palmskog, Alexan-
der Serebrenik, and Théo Zimmermann. “Coq Community Survey
2022: Summary of Results”. In: The Coq Workshop. July 2022.
url: https://coq- workshop.gitlab.io/2022/abstracts/
Coq2022-04-01-community-survey.pdf.

[Als+22] Anoud Alshnakat, Didrik Lundberg, Roberto Guanciale, Mads Dam,
and Karl Palmskog. “HOL4P4: semantics for a verified data plane”.
In: International Workshop on P4 in Europe. 2022, pp. 39–45. doi:
10.1145/3565475.3569081.

[Pal+22] Karl Palmskog, Xiaomo Yao, Ning Dong, Roberto Guanciale, and
Mads Dam. “Foundations and Tools in HOL4 for Analysis of Mi-
croarchitectural Out-of-Order Execution”. In: Conference on For-
mal Methods in Computer-Aided Design. 2022, pp. 129–138. doi:
10.34727/2022/isbn.978-3-85448-053-2_19.

[Nie+21] Pengyu Nie, Karl Palmskog, Junyi Jessy Li, and Milos Gligoric.
“Roosterize: Suggesting Lemma Names for Coq Verification Projects
Using Deep Learning”. In: International Conference on Software
Engineering, Demo Papers. 2021, pp. 21–24. doi: 10.1109/ICSE-
Companion52605.2021.00026.

[Alt+20] Musab A. Alturki, Jing Chen, Victor Luchangco, Brandon Moore,
Karl Palmskog, Lucas Peña, and Grigore Roşu. “Towards a Veri-
fied Model of the Algorand Consensus Protocol in Coq”. In: Formal
Methods 2019 International Workshops. Aug. 2020, pp. 362–367.
doi: 10.1007/978-3-030-54994-7_27.
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[Jai+20] Kush Jain, Karl Palmskog, Ahmet Celik, Emilio Jesús Gallego
Arias, and Milos Gligoric. “mCoq: Mutation Analysis for Coq Ver-
ification Projects”. In: International Conference on Software Engi-
neering: Companion Proceedings. 2020, pp. 89–92. doi: 10.1145/
3377812.3382156.

[Nie+20a] Pengyu Nie, Karl Palmskog, Junyi Jessy Li, and Milos Gligoric.
“Deep Generation of Coq Lemma Names Using Elaborated Terms”.
In: International Joint Conference on Automated Reasoning. July
2020, pp. 97–118. doi: 10.1007/978-3-030-51054-1_6.

[Nie+20c] Pengyu Nie, Karl Palmskog, Junyi Jessy Li, and Milos Gligoric.
“Learning to Format Coq Code Using Language Models”. In: The
Coq Workshop. July 2020. url: https://coq-workshop.gitlab.
io/2020/abstracts/Coq2020_02-03-formatting.pdf.

[PCG20] Karl Palmskog, Ahmet Celik, and Milos Gligoric. “Practical Machine-
Checked Formalization of Change Impact Analysis”. In: Interna-
tional Conference on Tools and Algorithms for the Construction
and Analysis of Systems. Apr. 2020, pp. 137–157. doi: 10.1007/
978-3-030-45237-7_9.

[Cel+19] Ahmet Celik, Karl Palmskog, Marinela Parovic, Emilio Jesús Gal-
lego Arias, and Milos Gligoric. “Mutation Analysis for Coq”. In:
International Conference on Automated Software Engineering. Nov.
2019, pp. 539–551. doi: 10.1109/ASE.2019.00057.

[CPA19] Minas Charalambides, Karl Palmskog, and Gul Agha. “Types for
Progress in Actor Programs”. In: Models, Languages, and Tools
for Concurrent and Distributed Programming: Essays Dedicated
to Rocco De Nicola on the Occasion of His 65th Birthday. July
2019, pp. 315–339. doi: 10.1007/978-3-030-21485-2_18.

[Kal+19] Faria Kalim, Karl Palmskog, Jayasi Mehar, Adithya Murali, P.
Madhusudan, and Indranil Gupta. “Kaizen: Building a Performant
Blockchain System Verified for Consensus and Integrity”. In: Inter-
national Conference on Formal Methods in Computer-Aided De-
sign. Oct. 2019, pp. 96–104. doi: 10.23919/FMCAD.2019.8894248.

[Pal+19] Karl Palmskog, Milos Gligoric, Lucas Peña, and Grigore Roşu.
“Verifying Finality for Blockchain Systems”. In: International Work-
shop on Coq for Programming Languages. Jan. 2019. url: https:
//popl19.sigplan.org/event/coqpl-2019-verifying-finality-

for-blockchain-systems.

[Rin+19] Talia Ringer, Karl Palmskog, Ilya Sergey, Milos Gligoric, and Zachary
Tatlock. “QED at Large: A Survey of Engineering of Formally Ver-
ified Software”. In: Foundations and Trends in Programming Lan-
guages 5.2-3 (Sept. 2019), pp. 102–281. doi: 10.1561/2500000045.

[AP18a] Gul Agha and Karl Palmskog. “A Survey of Statistical Model
Checking”. In: ACM Trans. Model. Comput. Simul. 28.1 (Jan.
2018), 6:1–6:39. doi: 10.1145/3158668.
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[AP18b] Gul Agha and Karl Palmskog. “Transforming Threads into Ac-
tors: Learning Concurrency Structure from Execution Traces”.
In: Principles of Modeling: Essays Dedicated to Edward A. Lee
on the Occasion of his 60th Birthday. July 2018, pp. 16–37. doi:
10.1007/978-3-319-95246-8_2.

[CPG18] Ahmet Celik, Karl Palmskog, and Milos Gligoric. “A Regression
Proof Selection Tool for Coq”. In: International Conference on
Software Engineering, Demo. June 2018, pp. 117–120. doi: 10.
1145/3183440.3183493.

[PCG18] Karl Palmskog, Ahmet Celik, and Milos Gligoric. “piCoq: Paral-
lel Regression Proving for Large-scale Verification Projects”. In:
International Symposium on Software Testing and Analysis. July
2018, pp. 344–355. doi: 10.1145/3213846.3213877.

[CPG17] Ahmet Celik, Karl Palmskog, and Milos Gligoric. “iCoq: Regres-
sion Proof Selection for Large-Scale Verification Projects”. In: In-
ternational Conference on Automated Software Engineering. Nov.
2017, pp. 171–182. doi: 10.1109/ASE.2017.8115630.

[Doe+17] Ryan Doenges, James R. Wilcox, Doug Woos, Zachary Tatlock,
and Karl Palmskog. “Verifying Implementations of Churn-Tolerant
Distributed Systems”. In: International Workshop on Coq for Pro-
gramming Languages. Jan. 2017. url: https://popl17.sigplan.
org / event / main - verification - of - implementations - of -

distributed-systems-under-churn.

[DP15] Mads Dam and Karl Palmskog. “Location-independent routing in
process network overlays”. In: Service Oriented Computing and
Applications 9.3 (Sept. 2015), pp. 285–309. doi: 10.1007/s11761-
014-0173-7.

[PHM15] Karl Palmskog, Farah Hariri, and Darko Marinov. “A Case Study
on Executing Instrumented Code in Java PathFinder”. In: SIG-
SOFT Softw. Eng. Notes 40.6 (Nov. 2015), pp. 1–5. doi: 10.1145/
2830719.2830730.

[DP14] Mads Dam and Karl Palmskog. “Location Independent Routing in
Process Network Overlays”. In: International Conference on Paral-
lel, Distributed and Network-Based Processing. Feb. 2014, pp. 715–
724. doi: 10.1109/PDP.2014.30.

[DP13] Mads Dam and Karl Palmskog. “Efficient and Fully Abstract Rout-
ing of Futures in Object Network Overlays”. In: Workshop on Pro-
gramming Based on Actors, Agents, and Decentralized Control.
2013, pp. 49–60. doi: 10.1145/2541329.2541340.

[Pal+13] Karl Palmskog, Mads Dam, Andreas Lundblad, and Ali Jafari.
“ABS-NET: Fully Decentralized Runtime Adaptation for Distributed
Objects”. In: Interaction and Concurrency Experience. Vol. 131.
EPTCS. 2013, pp. 85–100. doi: 10.4204/EPTCS.131.8.

[JPV12] Kristján Valur Jónsson, Karl Palmskog, and Ymir Vigfússon. “Se-
cure Distributed Top-k Aggregation”. In: International Conference
on Communications. June 2012, pp. 804–809. doi: 10.1109/ICC.
2012.6364049.
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[Pal+10] Karl Palmskog, Alberto Gonzalez Prieto, Catalin Meirosu, Rolf
Stadler, and Mads Dam. “Scalable Metadata-Directed Search in
a Network of Information”. In: Future Network & Mobile Sum-
mit. June 2010, pp. 1–8. url: https://ieeexplore.ieee.org/
document/5722376.

[Ism+07] Yuri Ismailov, Karl Palmskog, Micael Widell, Petter Arvidsson,
and YaoShuang Wang. “Session Layer Resurgence: Towards Mo-
bile, Disconnection- and Delay-Tolerant Communication”. In: Eu-
ropean Conference on Universal Multiservice Networks. Feb. 2007,
pp. 337–345. doi: 10.1109/ECUMN.2007.47.

Theses

[Pal14] Karl Palmskog. “Towards Correct and Efficient Program Execu-
tion in Decentralized Networks: Programming Languages, Seman-
tics, and Resource Management”. Ph.D. thesis. School of Com-
puter Science and Communication, KTH Royal Institute of Tech-
nology, Nov. 2014. url: http://kth.diva-portal.org/smash/
record.jsf?pid=diva2%3A749552.

[Pal06] Karl Palmskog. “Verification of the Session Management Proto-
col”. M.Sc. thesis. School of Computer Science and Communica-
tion, KTH Royal Institute of Technology, Nov. 2006. url: https:
//web.archive.org/web/20081015134533/http://www.nada.

kth.se/utbildning/grukth/exjobb/rapportlistor/2006/

rapporter06/palmskog_karl_06149.pdf.

Book Chapters

[Agh+18] Gul Agha, Minas Charalambides, Kirill Mechitov, Karl Palmskog,
Atul Sandur, and Reza Shiftehfar. “Theoretical Considerations: In-
ferring and Enforcing Use Patterns for Mobile Cloud Assurance”.
In: Assured Cloud Computing. John Wiley & Sons, Ltd, July 2018.
Chap. 7, pp. 237–276. doi: 10.1002/9781119428497.ch7.

Technical Reports and Preprints

[Zam+23a] Vlad Zamfir, Mihai Calancea, Denisa Diaconescu, Wojciech Kolowski,
Brandon Moore, Karl Palmskog, Traian Florin Serbanuta, Michael
Stay, Dafina Trufas, and Jan Tusil. “Validating Labelled State
Transition and Message Production Systems: A Theory for Mod-
elling Faulty Distributed Systems”. In: CoRR abs/2202.12662 (2023).
doi: 10.48550/arXiv.2202.12662.

[Li+20] Elaine Li, Karl Palmskog, Mircea Sebe, and Grigore Roşu. “Specifi-
cation of the Giskard Consensus Protocol”. In: CoRR abs/2010.02124
(2020). arXiv: 2010.02124.

[Nie+20b] Pengyu Nie, Karl Palmskog, Junyi Jessy Li, and Milos Gligoric.
“Deep Generation of Coq Lemma Names Using Elaborated Terms”.
In: CoRR abs/2004.07761 (2020). arXiv: 2004.07761.
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[Nie+20d] Pengyu Nie, Karl Palmskog, Junyi Jessy Li, and Milos Gligoric.
“Learning to Format Coq Code Using Language Models”. In: CoRR
abs/2006.16743 (2020). arXiv: 2006.16743.

[Rin+20] Talia Ringer, Karl Palmskog, Ilya Sergey, Milos Gligoric, and Zachary
Tatlock. “QED at Large: A Survey of Engineering of Formally Ver-
ified Software”. In: CoRR abs/2003.06458 (2020). arXiv: 2003.
06458.

[Alt+19] Musab A. Alturki, Jing Chen, Victor Luchangco, Brandon Moore,
Karl Palmskog, Lucas Peña, and Grigore Rosu. “Towards a Veri-
fied Model of the Algorand Consensus Protocol in Coq”. In: CoRR
abs/1907.05523 (2019). arXiv: 1907.05523.

[Pal+18] Karl Palmskog, Milos Gligoric, Lucas Peña, Brandon Moore, and
Grigore Roşu. Verification of Casper in the Coq Proof Assistant.
Tech. rep. 2018. url: http://hdl.handle.net/2142/102075.

[Pek+17] Edgar Pek, Pranav Garg, Muntasir Raihan Rahman, Karl Palm-
skog, Indranil Gupta, and P. Madhusudan. “Inferring Formal Prop-
erties of Production Key-Value Stores”. In: CoRR abs/1712.10056
(2017). arXiv: 1712.10056.

Academic Profiles

Google Scholar: https://scholar.google.com/citations?user=myVdnacAAAAJ
DBLP: https://dblp.org/pers/hd/p/Palmskog:Karl
Publons: https://publons.com/researcher/3578494/karl-palmskog/
ORCID: https://orcid.org/0000-0003-0228-1240
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Recent Presentations

2023-08-01 VLSM: A General Coq Framework for Reasoning About
Faulty Distributed Systems. Presentation at the Coq Work-
shop.

2022-10-19 Foundations and Tools in HOL4 for Analysis of Microarchi-
tectural Out-of-Order Execution. Presentation at the Formal
Methods in Computer-Aided Design conference (FMCAD).

2021-04-01 Practical Machine-Checked Formalization of Change Impact
Analysis. Presentation at the European Joint Conferences on
Theory & Practice of Software (ETAPS).

2019-10-24 Kaizen: Building a Performant Blockchain System Verified for
Consensus and Integrity. Presentation at the Conference on
Formal Methods in Computer-Aided Design (FMCAD).

2019-10-11 Towards a Verified Model of the Algorand Consensus Protocol
in Coq. Presentation at the Workshop on Formal Methods for
Blockchains (FMBC).

2019-03-08 Regression Proving in Deductive Program Verification: The-
ory and Practice. UT Austin colloquium presentation.

2019-01-28 Regression Proving with Proof Assistants: Theory and Prac-
tice. Invited presentation at Uppsala University.

2019-01-19 Verifying Finality for Blockchain Systems. Presentation at the
CoqPL Workshop.

2019-01-09 Regression proving with Dependent Types: Theory and Prac-
tice. Presentation at the Lean Together workshop.

2018-09-05 Guest lecturer, UT EE328V, Build Systems.

2018-07-18 piCoq: Parallel Regression Proving for Large-Scale Verifica-
tion Projects. Presentation at the International Symposium
on Software Testing and Analysis (ISSTA).

2018-06-12 Regression Proving in Large-Scale Verification Projects: The-
ory and Practice. Invited presentation at KTH Royal Institute
of Technology.

2018-05-31 A Regression Proof Selection Tool For Coq. Demonstration at
the International Conference on Software Engineering (ICSE).

2018-02-07 Guest lecturer, UIUC CS477, Verification of Imperative Pro-
grams using Dafny.

2017-10-31 iCoq: Regression Proof Selection for Large-Scale Verification
Projects. Presentation at International Conference on Auto-
mated Software Engineering (ASE).

2017-10-30 Guest lecturer, UIUC CS524, The π-Calculus.

2017-10-25 Guest lecturer, UIUC CS524, Concurrent Processes and
Bisimulation.

2017-10-23 Guest lecturer, UIUC CS524, Proofs by Induction.

2017-03-14 Guest lecturer, UIUC CS598, Stochastic Computing.

2017-01-23 iCoq: Regression Proof Selection for Large-Scale Coq
Projects. Invited presentation at University of Washington
Proof Assistant User Group.

2016-09-29 Guest lecturer, UIUC CS173, Intro to Discrete Structures:
Graph Colorings.

2016-08-25 Guest lecturer, UIUC CS173, Intro to Discrete Structures:
Graph Problems.

2016-08-23 Guest lecturer, UIUC CS173, Intro to Discrete Structures.

2015-11-09 A Case Study on Executing Instrumented Code in Java
PathFinder. Presentation at Java PathFinder workshop.

2015-10-30 Guest lecturer, UIUC CS477, Temporal Logic.

2015-10-27 Hybrid Inference of Semantics for Software Adaptation. In-
vited presentation at the Workshop on Software Engineering
for Parallel Systems (SEPS).
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Teaching Experience

Master’s project KTH DA250X KTH supervisor of thesis on “Practi-
cal Analysis of the Giskard Consensus
Protocol” by Leon Sandner.

Master’s project KTH DA250X KTH supervisor of thesis on “Context-
aware security testing of Android ap-
plications: Detecting exploitable vul-
nerabilities through Android model-
based security testing” by Ivan Ba-
heux.

Master’s project KTH DA250X KTH supervisor of thesis on “Mod-
elling and Analysis of Swedish Heavy
Industry Supply Chain Data Manage-
ment” by Daniel Karlsson.

Seminars on Theoretical Com-
puter Science, Programming
Languages and Formal Meth-
ods

KTH DD2552 Lecturer, course responsible, exam-
iner.

Programming Paradigms KTH DD1366 Lecturer, examiner.

Parallel and Distributed Com-
puting

KTH DD2443 Lecturer, course responsible, exam-
iner.

Research preparation course in
programming languages and
formal methods

KTH FDD3024 Lectures, exam problems.

Interactive Theorem Proving
and Program Verification

KTH DD3023 Course development and lectures.

Software Evolution UT EE328V Guest lecturer.

Student supervision UIUC Co-supervision of 5 undergraduate stu-
dents and junior PhD students.

Concurrent Programming Lan-
guages

UIUC CS524 Guest lecturer. Development of exer-
cises and exams.

Programming Languages for
Next Generation Applications

UIUC CS598 Guest lecturer.

Discrete Structures UIUC CS173 Guest lecturer.

Formal Software Development
Methods

UIUC CS477 Guest lecturer.

Logic for Computer Science KTH DD1350 Held recitation classes. Lab assistance
to students. Corrected written assign-
ments and exams. Developed course
material.

Program System Construction
Using C++

KTH DD2387 Held recitation classes. Lab assistance
to students. Corrected exams. Devel-
oped course material.

Software Engineering KTH DD2385 Held recitation classes. Lab assistance
to students. Developed course mate-
rial.

Network Security KTH DD2495 Guest lecturer. Lab assistance to stu-
dents. Developed course material.

Advanced Algorithms KTH DD2440 Corrected written assignments. Con-
ducted oral exams.

Algorithms, Data Structures
and Complexity

KTH DD1352 Lab assistance to students. Conducted
oral exams.
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