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Using HPC for scalable multi-scale, multi-physics, and
high-fidelity computational science

Structured and unstructured meshes using extreme
scale computing

Computational biology, earth sciences, cosmology,
fluid dynamics, plasma modeling

High Performance Systems for Medical Applications
Machine Learning for Weather and Climate
Machine Learning in Life Sciences

Education, health, cost/energy-efficient design,
smart cities, emerging markets, and interdisciplinary
applications

Parallel and distributed system architectures
Exascale Systems

Multicore, Many-core and Multithreaded
Architectural Approaches

HW Heterogeneity

System-on-chip

Reconfigurable architectures

Node and system architecture for HPC and Big Data
clusters

Energy-efficient cluster architectures

3D-stacking

Parallel and distributed software technologies
Parallel and distributed algorithms

Peer-to-peer computing

High performance Adaptive and Evolvable
Computing

Grid and cluster computing

Web services and Internet computing

Cloud computing

Synchronization and concurrency control

High-level parallel programming and performance
models (e.g. BSP, CGM, LogP, MPM, etc.) and too
Declarative parallel and distributed programming
methodologies based on functional, logical, data-
flow, actor, and other paradigms

Efficient code generation, auto-tuning and
optimization for parallel and distributed programs
High-level parallel methods for large structured and
semi-structured datasets

Novel task-based runtime environments

Hybrid programming techniques in applications and
libraries (e.g., MPI+X)

Programming models for Big Data processing
Stream Processing

Networking, network function virtualization,
software-defined networking

Memory policies and management

Approximate, analog, inexact, probabilistic
computing

Large-scale databases

Simulation of Exascale Systems

RISC-V as Next-Generation HPC Components
Support and integration of non-volatile memory
GPUs, FPGAs and accelerator architectures

ASIC and FPGA Advances

ISA & processors

System and network interconnects

New Memory and Storage Technologies
Off-Chip/On-Chip Interconnection Networks
Interconnect/memory architectures

Chiplets

Accelerator-based architectures

Architectures and compiler techniques to accelerate
deep neural networks, neuromorphic accelerators
Programming language and compilation techniques
for reducing energy and data movement

HPC for the Energy Transition

High performance Energy Aware Information
Systems

Energy-efficient cluster architectures
Energy-efficient middleware

Power- and energy-management for clouds,
datacenters, and exascale systems

Performance evaluation and measurement

Early hardware evaluations

Performance modeling for Al/ML/DL applications
Scalable tools and instrumentation infrastructure for
measurement, monitoring, and/or visualization of
performance

Performance Modeling and Tuning for Exascale
Systems
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High-performance scientific and engineering
computing

e Numerical Solvers

e Mixed Arithmetics

e Mathematical, probabilistic and statistical models
and theories

e large scale optimization

e Computational science and scalable methods
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e Profiling and performance monitoring of task-based
environments

Stochastic and non-deterministic models and metrics
for performance, reliability, safety, correctness, and
security

New algorithms for the analysis or simulation of
stochastic, probabilistic and non-deterministic
models
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