
Johann Schumann
Robust Software Engineering
NASA Ames / SGT, Inc.

List of Publications1

1 Books

[1] J. Schumann and Yan Liu, editors Applications of Neural Networks
in High Assurance Systems. Studies in Computational Intelligence,
Springer Verlag, 2010.

[2] J. Schumann Automated Theorem Proving in Software Engineering.
ISBN 3-540-67989-8. Springer Verlag, 2001. file:/Users/jschuman/
papers/CV/PDF/BOOK2001/book.html

2 Peer-Reviewed Articles in Books, Journals,

andWorkshop and Conference Proceedings

[100] J. Schumann and S.-A. Schneider Automated Testcase Genera-
tion for Numerical Support Functions in Embedded Systems In:
Proc. NASA Formal Methods Conference, Springer, 2014 (accepted,
to appear). file:/Users/jschuman/papers/CV/PDF/SS2014.pdf file:
/Users/jschuman/papers/CV/PDF/SS2014-suppl.pdf

[99] T. Reinbacher and K. Y. Rozier and J. Schumann Hardware En-
abled Unobtrusive Health Monitoring of Real-Time Systems. In:
Proc. TACAS ’14, pp 346–361, Springer, 2014 (accepted, to appear).
file:/Users/jschuman/papers/CV/PDF/RRS2014.pdf

[98] J. Schumann, K. Y. Rozier, T. Reinbacher, O. J. Mengshoel,
T. Mbaya, and C. Ippolito Towards Real-time, On-board, Hardware-
supported Sensor and Software Health Management for Unmanned
Aerial Systems. In Proceedings of Prognostics and Health Management
(PHM-13), 2013. file:/Users/jschuman/papers/CV/PDF/SRRMMI2013.
pdf

1 Selected publications available on http://ti.arc.nasa.gov/profile/schumann.

1

file:/Users/jschuman/papers/CV/PDF/BOOK2001/book.html
file:/Users/jschuman/papers/CV/PDF/BOOK2001/book.html
file:/Users/jschuman/papers/CV/PDF/SS2014.pdf
file:/Users/jschuman/papers/CV/PDF/SS2014-suppl.pdf
file:/Users/jschuman/papers/CV/PDF/SS2014-suppl.pdf
file:/Users/jschuman/papers/CV/PDF/RRS2014.pdf
file:/Users/jschuman/papers/CV/PDF/SRRMMI2013.pdf
file:/Users/jschuman/papers/CV/PDF/SRRMMI2013.pdf


[97] A. Srivastava and J. Schumann Software Health Management: A
Necessity for Safety Critical Systems. Journal ”Innovations in Systems
and Software Engineering”, Springer, 9(4):219–233, 2013. file:/Users/
jschuman/papers/CV/PDF/SS2013.pdf

[96] J. Schumann, T. Mbaya, O. Mengshoel, K. Pipatsrisawat, A. Srivas-
tava, A. Choi, and A. Darwiche. Software Health Management with
Bayesian Networks. Journal ”Innovations in Systems and Software
Engineering”, Springer, 9(4):271-292, 2013. file:/Users/jschuman/
papers/CV/PDF/SMMPSCD2013.pdf

[95] J. Schumann, T. Mbaya, and O. Mengshoel. Software and Sys-
tem Health Management for Autonomous Robotics Missions. Proc. i-
SAIRAS 2012 (International Symposium on Artificial Intelligence,
Robotics and Automation in Space), 2012. file:/Users/jschuman/
papers/CV/PDF/SMM2012.pdf

[94] D. Giannakopoulou, D. Bushnell, J. Schumann, H. Erzberger, and
K. Here. Formal Testing for Separation Assurance Ann. Math. Artif.
Intell. (AMAI), 63(1):5–30, 2011. file:/Users/jschuman/papers/CV/
PDF/TSAFE2010finaldraft.pdf

[93] J. Schumann, T. Mbaya, and O. Mengshoel Bayesian Software Health
Management for Aircraft Guidance, Navigation, and Control Proc. of
Conference on Prognostics and Health Management (PHM), 2011. file:
/Users/jschuman/papers/CV/PDF/SMO2011.pdf

[92] A. Srivastava and J. Schumann The Case for Software Health Man-
agement Proc. of SMC-IT, IEEE, 2011. file:/Users/jschuman/papers/
CV/PDF/SS2011_SMC.pdf

[91] Y. Liu, J. Schumann, and B. Cukic. Statistical Evaluation Methods for
V&V of Neuro-Adaptive Systems In W. Eric Wong, B. Cukic, eds., An
Adaptive Control Approach for Software Quality Improvement, World
Scientific Press, 2011. file:/Users/jschuman/papers/CV/PDF/LSC2008.
pdf

[90] J. Schumann and O. Mengshoel, and T. Mbaya. Integrated Software
and Sensor Health Management for Small Spacecraft. Proc. of SMC-IT,
IEEE, 2011. file:/Users/jschuman/papers/CV/PDF/SMM2011.pdf

[89] E. Reed, J. Schumann, and O. Mengshoel. Verification and Validation
of System Health Management Models using Parametric Testing. In
Proc. of Infotech@Aerospace, 2011. file:/Users/jschuman/papers/CV/
PDF/RSM2011.pdf

2

file:/Users/jschuman/papers/CV/PDF/SS2013.pdf
file:/Users/jschuman/papers/CV/PDF/SS2013.pdf
file:/Users/jschuman/papers/CV/PDF/SMMPSCD2013.pdf
file:/Users/jschuman/papers/CV/PDF/SMMPSCD2013.pdf
file:/Users/jschuman/papers/CV/PDF/SMM2012.pdf
file:/Users/jschuman/papers/CV/PDF/SMM2012.pdf
file:/Users/jschuman/papers/CV/PDF/TSAFE2010finaldraft.pdf
file:/Users/jschuman/papers/CV/PDF/TSAFE2010finaldraft.pdf
file:/Users/jschuman/papers/CV/PDF/SMO2011.pdf
file:/Users/jschuman/papers/CV/PDF/SMO2011.pdf
file:/Users/jschuman/papers/CV/PDF/SS2011_SMC.pdf
file:/Users/jschuman/papers/CV/PDF/SS2011_SMC.pdf
file:/Users/jschuman/papers/CV/PDF/LSC2008.pdf
file:/Users/jschuman/papers/CV/PDF/LSC2008.pdf
file:/Users/jschuman/papers/CV/PDF/SMM2011.pdf
file:/Users/jschuman/papers/CV/PDF/RSM2011.pdf
file:/Users/jschuman/papers/CV/PDF/RSM2011.pdf


[88] J. Schumann, K. Cate, and A. Lee Analysis of Air Traffic Track Data
with the AutoBayes Synthesis System. Proc. LOPSTR 2010, LNCS,
Springer, 2010. Available as RISC Tech. Report (Univ. Linz, Austria).
file:/Users/jschuman/papers/CV/PDF/SCL2010_pre.pdf

[87] J. Schumann, O. Mengshoel, A. Srivastava and A. Darwiche. Towards
Software Health Management with Bayesian Networks. In Proc. FSE
(Future of Software Engineering) as part of SDP, ACM, 2010. file:
/Users/jschuman/papers/CV/PDF/SMSD2010.pdf

[86] J. Schumann, A. Bajwa, P. Berg, and R. Thirumalainambi Parametric
Testing of Launch Vehicle FDDR Models In AIAA Space, 2010. file:
/Users/jschuman/papers/CV/PDF/SBBT2010.pdf

[85] J. Schumann, A. Srivastava and O. Mengshoel Who guards the
Guardians? — Toward V&V of Health Management Software (Short Pa-
per) In Proc. Runtime Verification (RV) 2010, LNCS Vol 6418, 399–404,
Springer, 2010. file:/Users/jschuman/papers/CV/PDF/SSM2010.pdf

[84] J. Schumann, P. Gupta, and Y.Liu. Application of Neural Networks in
High Assurance Systems: A Survey Chapter 1 of J. Schumann, Y. Liu,
editors, Applications of Neural Networks in High Assurance Systems, pp
1–40, Springer, 2010.

[83] C. Pasareanu, J. Schumann, P. Mehlitz, M. Lowry, G. Karsai, H. Nine,
and S. Neema. Model based Analysis and Test generation for Flight
Software. In Proc. SMC-IT, 2009 file:/Users/jschuman/papers/CV/
PDF/PSMLKNN2009.pdf

[82] K. Pipatsrisawat, A. Darwiche, O. Mengshoel, and J. Schumann. Soft-
ware Health Management: A Short Review of Challenges and Existing
Techniques. In Workshop Software Health Management, SMC-IT, 2009.
file:/Users/jschuman/papers/CV/PDF/PDMS2009.pdf

[81] J. Schumann, K. Gundy-Burlet, C. Păsăreanu, T. Menzies, and
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1989.

[4] R. Letz, S. Bayerl, and J. Schumann. SETHEO, A SEquential THE-
Orem prover for first order logic. In ESPRIT Technical Week, Brussels,
1988.

[3] S. Bayerl, E. Eder, F. Kurfeß, R. Letz, and J. Schumann. An Imple-
mentation of a Prolog–like Theorem Prover based on the Connection
Method. In Ph. Jorrand and V. Sgurev, editors, AIMSA: Artificial In-
telligence II: Methodology, Systems, Applications, pages 29–36. North–
Holland, 1987.

[2] W. Bibel, R. Letz, and J. Schumann. Bottom–up Enhancements of
Deductive Systems. In I. Plander, editor, Artificial Intelligence and
Information–Control Systems of Robots 87, pages 1–9. North–Holland,
1987.

[1] W. Bibel, F. Kurfeß, K. Aspetsberger, P. Hintenaus, and J. Schumann.
Parallel inference machines. In Future Parallel Computers, pages 185–
226. Springer, 1986.

11

file:/Users/jschuman/papers/CV/PDF/S1992.pdf
file:/Users/jschuman/papers/CV/PDF/S1992.pdf
file:/Users/jschuman/papers/CV/PDF/SL1990.pdf
file:/Users/jschuman/papers/CV/PDF/SL1990.pdf


3 Habilitation Thesis

[1] J. Schumann Automated Theorem Proving in Software Engineering.
Habilitationsschrift. Technische Universität München, 2000.

4 Dissertation

[1] J. Schumann Efficient Theorem Provers based on an Abstract Ma-
chine Dissertation. Technische Universität München, 1991. file:
/Users/jschuman/papers/CV/PDF/S1991dissertation.pdf

5 Technical Reports

[18] D. Bushnell, E. Denney, F. Enomoto, G. Pai, and J. Schumann. Pre-
liminary Recommendations for the Collection, Storage, and Analysis of
UAS Safety Data. NASA Technical Memorandum No. NASA/TM-2013-
216624, 2013.

[17] J. Schumann, H. Jafari, T. Pressburger, E. Denney, W. Buntine,
and B. Fischer. AutoBayes Program Synthesis System Users Manual.
NASA/TM-2008-215366, 2008. file:/Users/jschuman/papers/CV/PDF/
autobayesmanual.pdf

[16] D. Mackall, S. Nelson, and J. Schumann. Verification and Validation of
Neural Networks of Aerospace Applications. NASA Report CR-211409,
2002.

[15] M. Whalen, J. Schumann, and B. Fischer. Synthesizing Certified Code.
RIACS Technical Report 02.03.

[14] J. Schumann und M. Breitling. Formalisierung und Beweis einer Ver-
feinerung aus AutoFocus mit automatischen Theorembeweisern, Fall-
studie. SFB-Bericht SFB342, Institut für Informatik, Technische Uni-
versität München, 1998.

[13] J. Schumann. Automatic Verification of Cryptographic Protocols Us-
ing SETHEO. AR-Report AR-96-03, Institut für Informatik, Technis-
che Universität München, 1996. file:/Users/jschuman/papers/CV/PDF/
S1996TR.pdf

[12] P. Baumgartner und J. Schumann. Implementing Restart Model Elim-
ination and Theory Model Elimination on top of SETHEO. Forschungs-
bericht 5–95, Universität Koblenz-Landau, 1995.

12

file:/Users/jschuman/papers/CV/PDF/S1991dissertation.pdf
file:/Users/jschuman/papers/CV/PDF/S1991dissertation.pdf
file:/Users/jschuman/papers/CV/PDF/autobayesmanual.pdf
file:/Users/jschuman/papers/CV/PDF/autobayesmanual.pdf
file:/Users/jschuman/papers/CV/PDF/S1996TR.pdf
file:/Users/jschuman/papers/CV/PDF/S1996TR.pdf


[11] J. Schumann. Using SETHEO for verifying the development of a
Communication Protocol in Focus – a case study –. SFB-Bericht
SFB342/20/94A, Technische Universität München, 1994 (long version).
file:/Users/jschuman/papers/CV/PDF/S1994TR.pdf

[10] J. Schumann und M. Moser. A Graphical User Interface for SETHEO
— A Proposal. Technische Bericht 173-92, Institut für Informatik, Tech-
nische Universität München, 1992.

[9] W. Ertel, C. Suttner, J. Schumann und R. Weber. Formalisms and
Languages for Specification of Parallel Inference Systems. SFB Bericht
SFB 342/22/91 A, Technische Universität München, 1991.

[8] M. Jobmann und J. Schumann. Modelling and Performance Analysis of
a Parallel Theorem Prover. SFB Bericht SFB 342/20/91 A, Technische
Universität München, 1991.

[7] J. Schumann. KPROP: A Model Elimination Theorem Prover for
Propositional Logic implemented in KL1. Technical report, ICOT,
Tokyo, Japan, 1991.

[6] J. Schumann. Combining Top-Down and Bottom-Up Theorem Prov-
ing: First Experiments. Technical report, ICOT, Tokyo, Japan, 1991.

[5] J. Schumann. Parallelisation of Inference Systems using an Abstract
Machine. SFB Bericht SFB 342/24/91 A, Institut für Informatik, Tech-
nische Universität München, 1991.

[4] J. Schumann, N. Trapp und M. van der Koelen. SETHEO/PARTHEO:
User’s Manual. SBF-Bericht TUM-I 9010. SFB342/7/90 A, Technische
Universität München, SFB 342, 1990.

[3] R. Letz, S. Bayerl, J. Schumann und B. Fronhöfer. The Logic Pro-
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