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Disclaimer

The position papers in this collection were submitted in preparation for an event sponsored
by an agency of the United States Government. Neither the United States Government nor
any agency thereof, nor any of their employees, makes any warranty, express or implied, or
assumes any legal liability or responsibility for the accuracy, completeness, or usefulness
of any information, apparatus, product, or process disclosed, or represents that its use
would not infringe privately owned rights. Reference herein to any specific commercial
product, process, or service by trade name, trademark, manufacturer, or otherwise, does
not necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof. The views and opinions of authors
expressed herein do not necessarily state or reflect those of the United States Government
or any agency thereof.

U.S. Department of Energy Point of Contact:
Hal Finkel, hal.finkel@science.doe.gov

https://doi.org/10.2172/1843574

1

mailto:hal.finkel@science.doe.gov
https://doi.org/10.2172/1843574


Contents

Corresponding Author Title
Organizing Committee Call for Position Papers
Organizing Committee Pre-Workshop Document

Alex Aiken Lessons from Application and Programming Model Code-
sign

Tim Ansell Missing pieces for accelerating co-design to meet the grow-
ing compute demand post Moore’s Law

Amro Awad Codesign for Disaggregated Memory Architectures: Oppor-
tunities and Challenges

Amro Awad Microarchitecture-Centric Codesign for Reduced TCO and
High-Performance DoE Systems

Abdel-Hameed Badawy Utilizing Recent Advances in NLP-ML for HW/SW Code-
sign

Prasanna Balaprakash An AI System for AI Codesign
Kevin Barker Advanced Architecture Assessment Within a Codesign

Methodology
Michael Barrow Design Space Exploration For Machine Learning Architec-

tures
Bo Begole Codesign Beyond Exascale

Kshitij Bhardwaj Improving Energy Efficiency of Edge Devices Using Asyn-
chronous Design Paradigm

Kshitij Bhardwaj Auto-DSE4HPC: Towards an Automated Design Space Ex-
ploration Tool for Next-Generation HPC Systems

James Brandt Including Operations, Analytics, & Communication In
Next Generation CoDesign: It Just Makes Sense!

Anastasiia Butko AI-enabled Analysis and Control for Enhancing Data Tran-
sition and Movement

Suren Byna Planes, Trains, and Automobiles: Making Your Data Avail-
able in Time for Discovery

Allan Cantle Open, Modular, Flexible and Composable Domain Specific
Computing Architectures

Suma Cardwell Achieving Extreme Heterogeneity: CoDesign using Neuro-
morphic Processors

Cy Chan Bridging the Co-Design Gap
David Donofrio The Case for CoDesign
Anshu Dubey Let Co-design be About Co-design

Christian Engelmann Resilience by Codesign (and not as an Afterthought)

2



Thomas Flynn Real-time data-driven codesign of hardware and software
for analysis of high-throughput scientific experiments

Ana Gainaru A Data Management codesign of Deep Neural Networks
scientific applications on next generation resources

Andreas Gerstlauer Algorithm-Architecture Codesign for Irregular and Sparse
Problems

Roberto Gioiosa ARIAA: Center for co-design of ARtificial Intelligence fo-
cused Architectures and Algorithms

Maya Gokhale The need for speed: fast feedback for heterogeneous archi-
tecture Design Space Exploration

Ryan Grant Co-design of System Software for Compute Accelerators
and SmartNICs

Marcus Hanwell Edge computing at synchrotrons: co-design for data reduc-
tion, monitoring, and real-time analysis

William Harrison A Codesign Approach to Addressing End-to-End Secu-
rity, Safety, and Integrity Within Systems of Heterogenous
Chiplets

Oscar Hernandez User-driven Co-design Tools for full System-level Deploy-
ments

Graham Heyes Real-time streaming data acquisition and analysis for Nu-
clear Physics experiments

Seth Hitefield Co-Design of Streaming Workflows to Drive Experiments-
in-the-Loop

Gang Huang From Quantum to Computing: Codesign for quantum bit
control

Clay Hughes Compilation Infrastructure for Extremely Heterogeneous
Systems

Travis Humble Heterogeneous Computing Co-design and Quantum Infor-
mation Processing

Costin Iancu Opportunities for Co-Design in the Hardware/Software
Control Stack for Quantum Processors

Terry Jones Reconceptualizing Quantitative Codesign
Balint Joo Future Opportunities for Facilities in Co-design

Mahmut Kandemir Architecture-Aware Modernization of HPC Applications
Gokcen Kestor Co-Design through Domain-Specific Compilation Frame-

work
Ryan King Extracting Maximum Information from Exascale Simula-

tions
Shruti Kulkarni Neuromorphic Co-Design Towards Linking Emerging Ma-

terials with Algorithm Development

3



Ignacio Laguna Challenges and Opportunities to Co-design Approximate
Computing Scienti�c Applications

Jack Lange Hardware Partitioning Support for Discrete Resources
Cannada Lewis Codesign for the Masses

Lingda Li A Co-designed Data Layout Transformation Infrastructure
for Scienti�c Computing

Chunhua Liao A Common Machine-Readable Vocabulary and Knowledge
Base Supporting Multiple Programming Models

Jason Lowe-Power Leveraging open source simulators for HPC codesign
Sandeep Madireddy Application-Driven Codesign for Online and Continual

Learning using Neuromorphic Architectures
Addi Malviya-Thakur Towards Hybridizing AutoML and Codesign for Next-

Generation Scienti�c Applications
Andres Marquez Rethinking Codesign Tools for Data-movement

George Michelogiannakis Compiler, OS, and Scheduler Support for Future Disaggre-
gated HPC Systems

John Mitchell Application Speci�c Machine Learning Accelerators Using
Digital and Mixed-Signal Recon�gurable Computing

Matthew Norman Con�dent, Adaptable, and Robust Machine Learning to
Augment Traditional Modeling and Simulation

Peter Nugent Co-Design for Radiation Transport in Astrophysics
Maryam Parsa Bayesian Arti�cial Intelligence Governing Software-

Hardware Codesign
Sean Peisert ASCR Workshop on Co-Design White Paper: Hard-

ware/Software Co-Design to Enable Trustworthy Data Do-
mains for HPC

Ivy Peng Rethinking Performance Monitoring for Co-Design Com-
puter Systems with Heterogeneous Nodes

Priyanka Raina Automated Codesign of Domain-Speci�c Hardware Accel-
erators and Compilers

Siva Rajamanickam Vision for Co-designing a Uni�ed-Memory Centric Hetero-
geneous Node Architecture

Sanjay Rajopadhye Domain Speci�c CoDesign
Nageswara Rao Co-Design for Edge-Core Stretched Computing with Inte-

grated Instruments
Robert Robey Codesign and Computational Methods

Arun Rodrigues Uni�ed, Open, Multi-Fidelity, Scalable Architectural Sim-
ulation

Tim Rogers Raising the Level of Accelerator Abstraction
Robert Ross Composition as a tool for HPC service development

Daniel Sanchez A Full-Stack Architecture for E�cient Sparse Computation

4



Catherine Schuman Top-Down Neuromorphic Hardware Co-Design via Machine
Learning and Simulation

Sadasivan Shankar Co-designing from Atoms to Architectures
Sameer Shende Observing and Optimizing Performance of Coupled MPI

Applications
Matthew Sinclair Co-designing Power Management with Job Scheduling for

E�cient Exascale Computing
Matthew Sottile Automatic derivation of performance models for programs

with data dependent behavior
Christine Sweeney Codesign for Experimental Work
ows at User Facilities

Keita Teranishi Resilience-Aware Codesign: A Full-Stack Approach
Antonino Tumeo Reimagining Hardware/Software Codesign Tools for Do-

main Specialization
John Paul Walters Unifying the HPC and Edge Programming Models

Tim Warburton Co-Designing Scalable Hardware and Algorithms with
Application-Driven Benchmarks

Tim Williams Systemwide Codesign with Community Software Stack
Matthew Wolf Toward Machine-Actionable and Reusable Codesign Deci-

sions
Nicholas Wright Co-design for Whole System Architectures

Xingfu Wu End-to-End PowerStack Codesign for Energy E�cient HPC
Angel Yanguas-Gil Codesign approaches to enable and optimize computing at

the extreme edge
Kazutomo Yoshii Co-design Streaming Processing Hardware using Chisel

Hardware Construction Language
Aaron Young Emerging Heterogeneous Systems Provide Great Opportu-

nities for Codesign
Andrew Younge Containerization Should In
uence New Hardware-assisted

Mechanisms for Resource Multiplexing and Isolation
Victor Zhirnov CoDesign 2030 Agenda

5








































































































































































































































































	Contents
	Call for Position Papers
	Pre-Workshop Document
	Lessons from Application and Programming Model Codesign
	Missing pieces for accelerating co-design to meet the growing compute demand post Moore's Law
	Codesign for Disaggregated Memory Architectures: Opportunities and Challenges
	Microarchitecture-Centric Codesign for Reduced TCO and High-Performance DoE Systems
	Utilizing Recent Advances in NLP-ML for HW/SW Codesign
	An AI System for AI Codesign
	Advanced Architecture Assessment Within a Codesign Methodology
	Design Space Exploration For Machine Learning Architectures
	Codesign Beyond Exascale
	Improving Energy Efficiency of Edge Devices Using Asynchronous Design Paradigm
	Auto-DSE4HPC: Towards an Automated Design Space Exploration Tool for Next-Generation HPC Systems
	Including Operations, Analytics, & Communication In Next Generation CoDesign: It Just Makes Sense!
	AI-enabled Analysis and Control for Enhancing Data Transition and Movement
	Planes, Trains, and Automobiles: Making Your Data Available in Time for Discovery
	Open, Modular, Flexible and Composable Domain Specific Computing Architectures
	Achieving Extreme Heterogeneity: CoDesign using Neuromorphic Processors
	Bridging the Co-Design Gap
	The Case for CoDesign
	Let Co-design be About Co-design
	Resilience by Codesign (and not as an Afterthought)
	Real-time data-driven codesign of hardware and software for analysis of high-throughput scientific experiments
	A Data Management codesign of Deep Neural Networks scientific applications on next generation resources
	Algorithm-Architecture Codesign for Irregular and Sparse Problems
	ARIAA: Center for co-design of ARtificial Intelligence focused Architectures and Algorithms
	The need for speed: fast feedback for heterogeneous architecture Design Space Exploration
	Co-design of System Software for Compute Accelerators and SmartNICs
	Edge computing at synchrotrons: co-design for data reduction, monitoring, and real-time analysis
	A Codesign Approach to Addressing End-to-End Security, Safety, and Integrity Within Systems of Heterogenous Chiplets
	User-driven Co-design Tools for full System-level Deployments
	Real-time streaming data acquisition and analysis for Nuclear Physics experiments 
	Co-Design of Streaming Workflows to Drive Experiments-in-the-Loop
	From Quantum to Computing: Codesign for quantum bit control
	Compilation Infrastructure for Extremely Heterogeneous Systems
	Heterogeneous Computing Co-design and Quantum Information Processing
	Opportunities for Co-Design in the Hardware/Software Control Stack for Quantum Processors
	Reconceptualizing Quantitative Codesign
	Future Opportunities for Facilities in Co-design
	Architecture-Aware Modernization of HPC Applications
	Co-Design through Domain-Specific Compilation Framework
	Extracting Maximum Information from Exascale Simulations
	Neuromorphic Co-Design Towards Linking Emerging Materials with Algorithm Development
	Challenges and Opportunities to Co-design Approximate Computing Scientific Applications
	Hardware Partitioning Support for Discrete Resources
	Codesign for the Masses
	A Co-designed Data Layout Transformation Infrastructure for Scientific Computing
	A Common Machine-Readable Vocabulary and Knowledge Base Supporting Multiple Programming Models
	Leveraging open source simulators for HPC codesign
	Application-Driven Codesign for Online and Continual Learning using Neuromorphic Architectures
	Towards Hybridizing AutoML and Codesign for Next-Generation Scientific Applications
	Rethinking Codesign Tools for Data-movement
	Compiler, OS, and Scheduler Support for Future Disaggregated HPC Systems
	Application Specific Machine Learning Accelerators Using Digital and Mixed-Signal Reconfigurable Computing
	Confident, Adaptable, and Robust Machine Learning to Augment Traditional Modeling and Simulation
	Co-Design for Radiation Transport in Astrophysics
	Bayesian Artificial Intelligence Governing Software-Hardware Codesign
	ASCR Workshop on Co-Design White Paper: Hardware/Software Co-Design to Enable Trustworthy Data Domains for HPC
	Rethinking Performance Monitoring for Co-Design Computer Systems with Heterogeneous Nodes
	Automated Codesign of Domain-Specific Hardware Accelerators and Compilers
	Vision for Co-designing a Unified-Memory Centric Heterogeneous Node Architecture
	Domain Specific CoDesign
	Co-Design for Edge-Core Stretched Computing with Integrated Instruments
	Codesign and Computational Methods
	Unified, Open, Multi-Fidelity, Scalable Architectural Simulation
	Raising the Level of Accelerator Abstraction
	Composition as a tool for HPC service development
	A Full-Stack Architecture for Efficient Sparse Computation
	Top-Down Neuromorphic Hardware Co-Design via Machine Learning and Simulation
	Co-designing from Atoms to Architectures
	Observing and Optimizing Performance of Coupled MPI Applications
	Co-designing Power Management with Job Scheduling for Efficient Exascale Computing
	Automatic derivation of performance models for programs with data dependent behavior
	Codesign for Experimental Workflows at User Facilities
	Resilience-Aware Codesign: A Full-Stack Approach
	Reimagining Hardware/Software Codesign Tools for Domain Specialization
	Unifying the HPC and Edge Programming Models
	Co-Designing Scalable Hardware and Algorithms with Application-Driven Benchmarks
	Systemwide Codesign with Community Software Stack
	Toward Machine-Actionable and Reusable Codesign Decisions
	Co-design for Whole System Architectures
	End-to-End PowerStack Codesign for Energy Efficient HPC
	Codesign approaches to enable and optimize computing at the extreme edge
	Co-design Streaming Processing Hardware using Chisel Hardware Construction Language
	Emerging Heterogeneous Systems Provide Great Opportunities for Codesign
	Containerization Should Influence New Hardware-assisted Mechanisms for Resource Multiplexing and Isolation
	CoDesign 2030 Agenda

