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U. S .  DEPART MENT  O F  ENERG Y ·  O F F I CE  O F  SCI ENCE ·  ASCR LEADERSHI P  CO MPUT I NG  RO ADMAP

F Y  2 0 2 6  – F Y  2 0 3 0

DOE HPC Roadmap, 

2026–2030.

The post-exascale era is now a procurement pipeline . 

Over the next five years, the Office of Science stands up a 

generation of systems that fuse classical HPC with frontier-

scale AI — anchored at Argonne (ALCF) and Oak Ridge 

(OLCF) , with NNSA classified capacity at Los Alamos.

E X A S C A L E  
D E P L O Y E D

3 systems

Frontier · Aurora · El Capitan

A I  P E R F .  I N C O M I N G  
( A N L )

2,200 EF

Solstice + Equinox, combined

F L A G S H I P  A N L  
D E L I V E R Y

2026
Equinox — 10,000 Blackwell 

GPUs

F L A G S H I P  O R N L  
D E L I V E R Y

2028
Discovery — 3–5× Frontier

Sources: energy.gov/articles/energy-department-announces-new-partnership-nvidia-and-oracle · ornl.gov/news/ornl-amd-and-hpe-deliver-does-newest-ai-supercomputers-discovery-and-lux · olcf.ornl.gov/olcf-

resources/compute-systems/discovery · alcf.anl.gov/aurora 01 / 03



F I VE - YEAR T I MEL I NE F Y26  → F Y30

Five-year timeline.
Exascale flagships remain in production across the window. AI-optimized systems fill 2026–2027; the next leadership-class HPC 
system, Discovery, lands at ORNL in 2028.

2026 2027 2028 2029 2030

ALCF  ·  ARG O NNE
Equinox

10K Blackwell GPUs · H1 

2026

O LCF  ·  O AK  R I DG E
Lux

AMD AI cluster · 2026

ALCF  ·  I N  
PRO DUCT I O N

Aurora

>1 EF HPL · Intel / HPE

ALCF  ·  ARG O NNE
Solstice

100K Blackwell GPUs

LANL  ·  NNSA AT S - 5
Mission

Vera Rubin · classified

ALCF  ·  A I  SUPPO RT
Tara / Minerva / Janus

Inference & workforce

O LCF  ·  O AK  R I DG E
Discovery

HPE Cray GX5000 · AMD

LANL  ·  O PEN 
SCI ENCE

Vision

Vera Rubin · unclassified

O LCF  ·  SUNSET
Frontier retires

End of service life

O LCF  ·  USER O PEN
Discovery opens

Production science

O LCF  ·  PRO G RAM
Quantum integration

App porting underway

ASCR ·  HO RI Z O N
Post-exascale planning

OLCF-7 / ALCF-6 pre-

RFP

CRO SS - LAB
AmSC & quantum

HPC + AI + QC 

convergence

IN PRODUCTION DELIVERY 2026 ANNOUNCED /  UNDER CONSTRUCTION

Sources: nvidianews.nvidia.com/news/nvidia-oracle-us-department-of-energy-ai-supercomputer-scientific-discovery · hpcwire.com/off-the-wire/doe-seeks-proposals-for-discovery-successor-to-ornls-frontier-

supercomputer · anl.gov/article/argonne-releases-aurora-exascale-supercomputer-to-researchers 02 / 03



NEXT - G ENERAT I O N SYST EMS ANL ·  O RNL

The two flagship bets.
Argonne doubles down on NVIDIA-based AI at unprecedented GPU count; Oak Ridge stays on the AMD + HPE Cray lineage with a 
classical-HPC leadership machine sized to replace Frontier.

A N L  ·  A L C F
A R G O N N E  L E A D E R S H I P  C O M P U T I N G  
F A C I L I T Y

Solstice+Equinox
DOE's largest AI supercomputer — NVIDIA + Oracle partnership.

2,200
EF A I  
COMBINED

110K BLACKWELL 
GPUS

SOLSTICE 100K Blackwell GPUs — >2× El Capitan.

EQUINOX 10K Blackwell GPUs · H1 2026.

FABRIC NVIDIA networking links both as one AI complex.

STACK Megatron-Core training; TensorRT inference.

PARTNERS DOE · NVIDIA · Oracle (OCI).

O R N L  ·  O L C F
O A K  R I D G E  L E A D E R S H I P  
C O M P U T I N G  F A C I L I T Y  ·  O L C F - 6

Discovery
Successor to Frontier — HPE + AMD on Cray GX5000.

3–5×
FRONTIER 
THROUGHPUT

$500M BUDGET

CPU AMD EPYC "Venice" (next-gen).

GPU AMD Instinct MI430X.

PLATFORM HPE Cray Supercomputing GX5000.

STORAGE HPE Cray K3000 — factory-built DAOS.

SCHEDULE Delivery 2028; users 2029 post-CAAR.

Sources: olcf.ornl.gov/olcf-resources/compute-systems/discovery · nvidianews.nvidia.com/news/nvidia-oracle-us-department-of-energy-ai-supercomputer-scientific-discovery · anl.gov/article/argonne-expands-

nations-ai-infrastructure-with-powerful-new-supercomputers — full list in speaker notes. 03 / 03



ENERGY EFFICIENCY IS THE NEW 
PRIORITY!



T H E  S E T U P

The binding constraint on AI progress has shifted from 
algorithms to power.

4× <1% 60–75



§1 · WHERE WE ARE FIGURE OF MERIT

A  N E W  F I G U R E  O F  M E R I T

“We don't buy servers anymore. We buy power, and then we 

figure out what to do with it.”

INDUSTRY EXECUTIVE, OCP GLOBAL SUMMIT 2025

The appropriate figure of merit for this era is not FLOPS. It is tokens per watt per dollar — a composite 

spanning power, silicon, thermal, and capital efficiency.

04 / 15



§1 · WHERE WE ARE DEMAND PROJECTIONS

F O R E C A S T S  R E V I S E D  U P W A R D  T H R E E  Y E A R S  R U N N I N G

Demand is colliding with a nearly flat grid.

Today (global) ~59 GW

2030 base case ~122 GW · Goldman

2030 AI-driven high ~327 GW · RAND

Projected global data-center capacity. Range spans a factor of three.

Transformer lead times now exceed three years . Grid-

interconnection queues in key U.S. markets run four to 

seven years.

Input cost trajectories are diverging: silicon is deflating, 

but transformers, tier-1 land, critical minerals, and 

electricity are running at 2–3× their 2023 levels.

The economic center of gravity of AI is shifting from 

silicon to steel, copper, and concrete.

05 / 15



CASE IN POINT

xAI Colossus  — 1.0++ GW

[ PLACEHOLDER ]

Frontier / OLCF facility photo

or EECS Fig. 1 power-pathway diagram



§3 · THE COMMUNITY RESPONSE DOE ASCR · DOI 10.2172/2476961

T R A N S I T I O N

DOE ASCR convened the community to define a response.

Workshop on Energy-Efficient Computing for Science —

September 9–11, 2024. Alongside companion workshops on 

on analog and neuromorphic computing.

Experts from academia, government, and industry examined 

examined the problem across eight breakouts: algorithms, 

hardware, data management, modeling & simulation, facility

facility-

-

to-edge, resource management, programming 

systems, and crosscuts.

Basic Research Needs in Energy-Efficient Computing for Science Published 

Jan 2026 · DOI 10.2172/2476961

8
breakout topic areas

5
Priority Research Directions

6
cross-cutting enablers
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§3 ·  THE COMMUNITY RESPONSE PRIORITY RESEARCH DIRECTIONS

T H E  A N S W E R ,  I N  F I V E  P A R T S

Five priority research directions.

PRD 1 Co-design energy-efficient hardware devices and architectures.
Analog · stochastic · optical · cryogenic · neuromorphic · quantum · biological.

PRD 2 Define the algorithmic foundations of energy-efficient scientific computing.
A mathematical notation that includes the energy cost of data movement.

PRD 3 Reconceptualize software ecosystems for energy efficiency.
Languages, compilers, libraries, runtimes, and OS — every layer, energy-aware.

PRD 4 Enable energy-efficient data management.
Data movement is the dominant energy cost. Storage systems are still energy-agnostic.

PRD 5 Integrated, scalable energy measurement and modeling.
Device to facility. Open interfaces. Real-time, reproducible.

09 / 15



§3 · PRDS 01 OF 05

PRD 1 ·  HARDWARE & ARCHITECTURE

Co-designed devices for the workloads that matter 
to science.

• Take a broad view of paradigms — analog, stochastic, optical, 

optical, cryogenic, neuromorphic, quantum, biological.

• Evaluate end-to-end: performance, energy, manufacturing 

readiness, yield.

• Target the kernels that most benefit DOE workloads — then 

integrate specialization through chiplets and advanced 

packaging.

• Lower the cost of heterogeneous integration with shared chip-

design software and fab access.

Ties to afternoon breakouts on analog, photonic, quantum, and neuromorphic systems.

10 / 15



§3 · PRDS 03 OF 05

PRD 3 ·  SOFTWARE

A software stack where every layer is energy-
aware.

• Languages and compilers that emit energy-efficient code by 

default.

• Libraries that hide hardware complexity without surrendering 

efficiency.

• Runtimes that distribute work with a power objective — not only 

a performance objective.

• Operating systems that arbitrate energy against performance, 

security, and reliability.

Embed AI into the development lifecycle — code migration, 

optimization, dynamic resource mapping — so every layer 

carries an energy objective down to silicon.

12 / 15





https://bit.ly/hecbench

https://bit.ly/hecbench






Breaking news… our RIKEN CCS colleagues are using CoPilot to port these 
benchmarks to Kokkos (with great success)
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BONUS
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