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e 2010 - Science and Technology Award of Excellence, Oak Ridge National Laboratory
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Logan, J., Mehta, K., Munson, T., Ostrouchov, G., Parashar, M., Podhorszki, N., Pugmire, D., Wan,
L.. Ezacution: Enhancing Scientific Data Management for Exascale. 2017 IEEE 37th International
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Hill, J.. Pillars of the Mantle: Imaging the Interior of the Earth with Adjoint Tomography. Practice

and Experience in Advanced Research Computing 2017: Sustainability, Success and Impact, 2017.
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2016 New York Scientific Data Summit (NYSDS), 2016. DOI: 10.1109/nysds.2016.7747804
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a Cray XT/. Cray Users Group Meeting 2009, 2009. DOI: 10.1142/s0129626409000444

Pugmire, D., Childs, H., Garth, C., Ahern, S., Weber, G.. Scalable computation of streamlines on very
large datasets. Proceedings of the Conference on High Performance Computing Networking, Storage
and Analysis, 2009. DOI: 10.1145/1654059.1654076
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Modeling. UIST, 1995. DOI: 10.1145/215585.215652 (Widgets for 3D surface editing)
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Ouermi, T., Li, E., Moreland, K., Pugmire, D., Johnson, C., Athawale, T.. Efficient Probabilis-
tic Visualization of Local Divergence of 2D Vector Fields with Independent Gaussian Uncertainty.
2025 IEEE Workshop on Uncertainty Visualization: Unraveling Relationships of Uncertainty, Al
and Decision-Making, 2025. DOI: 10.1109/Uncertainty Visualization68947.2025.00006 (Best Paper
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Sisneros, R., Athawale, T., Pugmire, D., Moreland, K.. An Entropy-Based Test and Development
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tainty Visualization: Applications, Techniques, Software, and Decision Frameworks, 2024. DOI:
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Hari, G., Joshi, N., Wang, Z., Gong, Q., Pugmire, D., Moreland, K., Johnson, C., Klasky, S., Pod-
horszki, N., Athawale, T.. FunMC"2: A Filter for Uncertainty Visualization of Multivariate Data on
Multi-Core Devices. 2024 IEEE Workshop on Uncertainty Visualization: Applications, Techniques,
Software, and Decision Frameworks, 2024. DOI: 10.1109/uncertaintyvisualization63963.2024.00010
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Pugmire, D., Choi, J., Klasky, S., Moreland, K., Suchyta, E., Athawale, T., Wang, Z., Chang, C.,
Ku, S., Hager, R.. Performance Improvements of Poincaré Analysis for Exascale Fusion Simula-
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10.2312/visgap.20241120

Saklani, S., Goel, C., Bansal, S., Wang, Z., Dutta, S., Athawale, T., Pugmire, D., Johnson, C..
Uncertainty-Informed Volume Visualization using Implicit Neural Representation. 2024 IEEE Work-

shop on Uncertainty Visualization: Applications, Techniques, Software, and Decision Frameworks,
2024. DOI: 10.1109/uncertaintyvisualization63963.2024.00013

Senapati, P., Athawale, T., Pugmire, D., Guan, Q.. Advancing Comprehension of Quantum Ap-
plication Outputs: A Visualization Technique. Proceedings of the 2023 International Workshop on
Quantum Classical Cooperative, 2023. DOI: 10.1145/3588983.3596689

Pugmire, D., Huang, J., Moreland, K., Klasky, S.. The Need for Pervasive In Situ Analysis and
Visualization (P-ISAV). High Performance Computing. ISC High Performance 2022 International
Workshops, 2022. DOI: 10.1007/978-3-031-23220-6_21

Pugmire, D.. Fides: A General Purpose Data Model Library for Streaming Data. High Performance
Computing, 2021. DOI: 10.1007/978-3-030-90539-2_34

Binyahib, R., Pugmire, D., Childs, H.. In Situ Particle Advection Via Parallelizing Over Particles.
Proceedings of the Workshop on In Situ Infrastructures for Enabling Fxtreme-Scale Analysis and Vi-
sualization (ISAV), 2019. DOI: 10.1145/3364228.3364235
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Chen, J., Pugmire, D., Wolf, M., Thompson, N., Logan, J., Mehta, K., Wan, L., Choi, J., Whitney, B.,
Klasky, S.. Understanding Performance-Quality Trade-offs in Scientific Visualization Workflows with
Lossy Compression. 2019 IEEE/ACM 5th International Workshop on Data Analysis and Reduction
for Big Scientific Data (DRBSD-5), 2019. DOI: 10.1109/drbsd-549595.2019.00006

Kress, J.. Binning Based Data Reduction for Vector Field Data of a Particle-In-Cell Fusion Simula-
tion. High Performance Computing, 2018. DOI: 10.1007/978-3-030-02465-9_15

Kim, M.. In Situ Analysis and Visualization of Fusion Simulations: Lessons Learned. High Perfor-
mance Computing, 2018. DOI: 10.1007/978-3-030-02465-9_16

Lu, T., Suchyta, E., Choi, J., Podhorszki, N., Klasky, S., Liu, Q., Pugmire, D., Wolf, M., Ainsworth,
M.. Canopus: Enabling Extreme-Scale Data Analytics on Big HPC Storage via Progressive Refactor-
ing. 9th USENIX Workshop on Hot Topics in Storage and File Systems (HotStorage 17), 2017. DOI:
10.1109/cluster.2017.62

Kim, M., Evans, T., Klasky, S., Pugmire, D.. In Situ Visualization of Radiation Transport Geometry.
Proceedings of the In Situ Infrastructures on Enabling Extreme-Scale Analysis and Visualization, 2017.
DOI: 10.1145/3144769.3144770

Sisneros, R., Pugmire, D.. Tuned to Terrible: A Study of Parallel Particle Advection State of the Prac-
tice. 2016 IEEE International Parallel and Distributed Processing Symposium Workshops (IPDPSW),
2016. DOI: 10.1109/ipdpsw.2016.173

Kress, J., Pugmire, D., Klasky, S., Childs, H.. Visualization and Analysis Requirements for In Situ
Processing for a Large-Scale Fusion Simulation Code. 2016 Second Workshop on In Situ Infrastruc-
tures for Enabling Extreme-Scale Analysis and Visualization (ISAV),2016. DOI: 10.1109/isav.2016.014

Pugmire, D., Kress, J., Choi, J., Klasky, S., Kurc, T., Churchill, R., Wolf, M., Eisenhower, G., Childs,
H., Wu, K., Sim, A., Gu, J., Low, J.. Visualization and Analysis for Near-Real-Time Decision Making
in Distributed Workflows. 2016 IEEE International Parallel and Distributed Processing Symposium
Workshops (IPDPSW), 2016. DOI: 10.1109/ipdpsw.2016.175

Kress, J., Klasky, S., Podhorszki, N., Choi, J., Childs, H., Pugmire, D.. Loosely Coupled In Situ Visu-
alization: A Perspective on Why It’s Here to Stay. Proceedings of the First Workshop on In Situ Infras-
tructures for Enabling Extreme-Scale Analysis and Visualization, 2015. DOI: 10.1145/2828612.2828623

David Pugmire, J.. Towards Scalable Visualization Plugins for Data Staging Workflows. 5th Interna-
tional Workshop on Big Data Analytics: Challenges, and Opportunities (BDAC-14), held in conjuction
with SC14, 2014. DOIL: 10.1101/212654

Book Chapters

Gong, Q.. Maintaining Trust in Reduction: Preserving the Accuracy of Quantities of Interest for Lossy
Compression. Driving Scientific and Engineering Discoveries Through the Integration of Fxperiment,
Big Data, and Modeling and Simulation, 2022. DOI: 10.1007/978-3-030-96498-6_2

Bethel, E., Loring, B., Ayachit, U., Duque, E., Ferrier, N., Insley, J., Gu, J., Kress, J., O’Leary,
P., Pugmire, D., Rizzi, S., Thompson, D., Usher, W., Weber, G., Whitlock, B., Wolf, M., Wu, K..
Prozimity Portability and in Transit, M-to-N Data Partitioning and Movement in SENSEIL In Situ
Visualization for Computational Science, 2022. DOI: 10.1007/978-3-030-81627-8_20
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Pugmire, D.. The Adaptable 10 System (ADIOS). In Situ Visualization for Computational Science,
2022. DOI: 10.1145/1383529.1383533

Bethel, E., Loring, B., Ayachit, U., Camp, D., Duque, E., Ferrier, N., Insley, J., Gu, J., Kress, J.,
O’Leary, P., Pugmire, D., Rizzi, S., Thompson, D., Weber, G., Whitlock, B., Wolf, M., Wu, K.. The
SENSEI Generic In Situ Interface: Tool and Processing Portability at Scale. In Situ Visualization for
Computational Science, 2022. DOI: 10.1007/978-3-030-81627-8_13

Bethel, E., Camp, D., Childs, H., Garth, C., Howison, M., Joy, K., Pugmire, D.. Hybrid Par-
allelism. High Performance Visualization - Enabling Fxtreme-Scale Scientific Insight, 2012. DOI:
10.1201/b12985-16

Pugmire, D., Peterka, T., Garth, C.. Parallel Integral Curves. High Performance Visualization -
Enabling Extreme-Scale Scientific Insight, 2012. DOI: 10.1201/b12985-8

Childs, H., Brugger, E., Whitlock, B., Meredith, J., Ahern, S., Pugmire, D., Biagas, K., Miller, M.,
Harrison, C., Weber, G., Krishnan, H., Fogal, T., Sanderson, A., Garth, C., Bethel, E., Camp, D.,
Riibel, O., Durant, M., Favre, J., Navratil, P.. Vislt. High Performance Visualization - Enabling
Eztreme-Scale Scientific Insight, 2012. DOI: 10.1201/b12985-21

Childs, H., Pugmire, D., Ahern, S., Whitlock, B., Howison, M., Weber, G., Bethel, E.. Visualization
at Extreme Scale Concurrency. High Performance Visualization - Enabling Extreme-Scale Scientific
Insight, 2012. DOI: 10.1201/b12985-17

Technical Reports

Moreland, K., Pugmire, D., Chen, J.. The Exploitation of Data Reduction for Visualization. Oak
Ridge National Laboratory (ORNL), Oak Ridge, TN (United States), 2022. DOI: 10.2172/1881112

Moreland, K., Pugmire, D., Geveci, B., Lo, L., Childs, H., Bolstad, M., Shah, R., Wu, P.. The
Importance of Scientific Visualization on Novel Hardware. Oak Ridge National Laboratory (ORNL),
Oak Ridge, TN (United States), 2022. DOI: 10.2172/1885308

Moreland, K., Pugmire, D., Rogers, D., Childs, H., Ma, K., Geveci, B.. XVis: Visualization for
the Extreme-Scale Scientific Computation Ecosystem (Final Report). Sandia National Laboratories
(SNL-NM), Albuquerque, NM (United States), 2019. DOI: 10.2172/1547341

Moreland, K., Pugmire, D., Rogers, D., Childs, H., Ma, K., Geveci, B.. XVis: Visualization for the
Extreme-Scale Scientific-Computation Ecosystem: Year-end report FY17.. Sandia National Laborato-
ries (SNL-NM), Albuquerque, NM (United States), 2017. DOI: 10.2172/1408391

Presentations

Invited Talks

e Data Visualization Pathways, Oak Ridge Leadership Computing Facility (OLCF) User Meeting, Oak

Ridge, TN, USA, 2026.

e Scientific Data Management, Rensselaer Polytechnic Institute (RPI), Troy, NY, USA, 2026.

e Tools and Technologies for Scientific Campaign Management, University of Oregon, Eugene, OR, USA,

2026.

o In Situ Workload Estimation for Block Assignment and Duplication in Parallelization-Over-Data Par-

ticle Advection, Eurographics 2025, Luxembourg City, Luxembourg, 2025.
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e Visualization Services, Princeton Plasma Physics Laboratory, Princeton, NJ, USA, 2025.

e Data-Driven Computation of Probabilistic Marching Cubes for Efficient Visualization of Level-Set
Uncertainty, Eurographics 2024, Odense, Denmark, 2024.

e Performance Improvements of Poincaré Analysis for Exascale Fusion Simulations, Eurographics 2024,
Odense, Denmark, 2024.

o Visualization of Scientific Data at the Exzascale and Beyond, Leeds University, Leeds, United Kingdom,
2023.

e Poincare Analysis for Magnetic Fieldlines in Tokamaks, Cambridge University, Cambridge, United
Kingdom, 2023.

o FunMC2: A Filter for Uncertainty Visualization of Marching Cubes on Multi-Core Devices, Euro-
graphics Symposium on Parallel Graphics and Visualization, Leipzig, Germany, 2023.

o Visualization of Scientific Data at the Ezxascale and Beyond, International Workshop on In Situ Visu-
alization, Hamburg, Germany, 2023.

e Poincare Analysis for Magnetic Fieldlines in Tokamaks, DOE Computer Graphics Forum, Idaho Falls,
USA, 2023.

e The Need for Pervasive In Situ Visualization: PiSAV, International Workshop on In Situ Visualization,
Hamburg, Germany, 2022.

o Visualization as a Service for Scientific Data, Excalibur-SLE: Systems Level Engineering Workshop,
Cambridge University, Camgridge, UK, 2021.

o Visualization and Analysis Services, ASiMoV Workshop, Camgridge, UK, 2021.

o Visualization and Analysis Services with Data Staging, ECP Annual Meeting, Houston, USA, 2021.

Professional Activities

Professional Organizations

e IEEE, Senior Member

Conference and Workshop Service
¢ EGPGYV (Eurographics Symposium on Parallel Graphics and Visualization)

— 2023 — Program Co-Chair
— 2024 — Symposium Chair

e ISAV (In Situ Infrastructures for Enabling Extreme-scale Analysis and Visualization)

— 2021 - General Co-Chair
— 2022 — General Chair

e IEEE VIS - Uncertainty Visualization Workshop

— 2024 — Workshop Organizer
— 2025 — Workshop Organizer
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¢ DOE Computer Graphics Forum

— 2008 — Technical Program Chair
— 2018 — Site Chair
— 2024 - Site Chair

Program Committee
e Supercomputing Conference: 2014, 2015, 2016, 2018, 2019, 2020, 2021

e IEEE VIS (SciVis): 2017, 2019

Reviewer
e Supercomputing Conference
e [EEE Visualization Conference
e Cluster Conference
e Transactions on Visualization and Computer Graphics (TVCG)
e EuroVis Conference
e Eurographics Symposium on Parallel Graphics and Visualization (EGPGV)
e Workshop on Large Data Analysis and Visualization (LDAV)
e In situ Infrastructures for Enabling Extreme-scale Analysis and Visualization (ISAV)
e Journal of Parallel and Distributed Computing
e International Symposium on Visual Computing
e [EEE Virtual Reality Conference
e DOE Early Career Research Program (ECRP)

e DOE Small Business Innovation Research (SBIR) Program
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