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SYNAPS-I: Speeding up X-ray data analysis with artificial intelligence
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https://www.youtube.com/watch?v=5xoWcr8_heY&t=7s
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Genesis Mission Summit, July 22, 2026

3

https://youtu.be/d5CSBROrcuw?t=4040Dr. Dario Gil
DOE Under Secretary for Science
Director, Genesis Mission

https://youtu.be/d5CSBROrcuw?t=4040
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Output /
Results

Infrastructure
Models

Data

Genesis Mission Platform should make complex infrastructure 
simple for users & empower complex agentic workflows
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The Genesis Mission Platform encompasses all connected 
infrastructure, data, models, etc.
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The Genesis Mission Platform encompasses all connected 
infrastructure, data, models, etc.
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Defining the Platform: A Requirements Framework



The American Science Cloud: Where we are today 
9-MONTHS

INTELLIGENT 
WORKFLOW 
MILESTONE

✓ First early agentic 
workflow framework 
autonomously discovers 
data, trains, fine-tunes, and 
performs reasoning-based 
inference across 
federated DOE and cloud 
resources

12-MONTHS
MINIMUM VIABLE 

PRODUCT
✓ Link IPs and CSPs into a 
unified pre-production 
environment to support AI-
ready data services, agentic 
frameworks, large-scale model 
training/inference and 
advanced simulation. Establish 
a foundation for future 
expansion to additional 
partners and services. 

3-MONTHS
FEDERATED 

ACCESS
✓ Unified login across 
multiple DOE HPC 
sites; first operational 
REST API and Python 
client enabling 
authentication, 
dataset discovery, and 
workflow execution

6-MONTHS
SCIENCE TEAM 
ONBOARDING

✓ Two to three research 
teams execute end-to-
end workflows (data 
search → transfer →
model fine-tuning) on 
Frontier, Perlmutter, or 
Aurora using the AmSC 
Data Catalog

January 2026 April 2026 July 2026 September  2026

Concept and architecture
Foundational platform

Initial capabilities 
Prototype services 

tested

Initial operational 
AmSC platform for 

Genesis teams

Integration of all 
services into a 

coherent platform 
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DOE announced Quantum Genesis on June 24, 2026
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DOE Q Competition

A bold competition to 
demonstrate fault-tolerant 
quantum systems by 2028, 
targeting hundreds of logical 
qubits and hundreds of 
millions of operations.

National Quantum 
Computing User Facility

A first-of-its-kind facility 
providing U.S. researchers 
with access to advanced 
quantum computers,  
integrating HPC and AI to 
create a unified discovery 
platform

Quantum Computing 
Algorithms & Applications

Targeted research to identify 
and implement high-impact 
use cases for quantum 
computers that address DOE’s 
Quantum Computing 
National Challenges.

The Quantum Genesis  will serve as a foundational pillar of the broader 
Genesis Mission, designed to usher in a new era of quantum computational 

power to accelerate scientific discovery and innovation

Quantum
HPC HPC
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Other Quantum updates
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• Request for Information on Scientifically Relevant Fault Tolerate 
Quantum Computers closed on June 9th (see 
https://tinyurl.com/26cr9pr4 )

◦ Focused on potential deployment of a first-generation, scientifically 
relevant fault-tolerant quantum computer by 2028. 

◦ The RFI sought views on the viability of achieving technical targets, an 
overview of a technical approach, and the specific scientific 
applications such a system would enable.

• ASCR has merged its two quantum computing user access activities at 
NERSC and OLCF under a combined QUEST program:

◦ QUEST = Quantum User Expansion for Science and Technology
◦ Combines the Quantum Computing User Program (QCUP) at Oak 

Ridge National Laboratory and the Quantum Computing Access for 
NERSC (QCAN) program at Lawrence Berkeley National Laboratory. 

◦ Includes resources from IBM, IonQ, IQM, Quantinuum, QuEra.
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HPC context: DOE is pursuing novel public-private partnerships for 
accelerated deployment of AI compute capacity
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The Lux supercomputer at ORNL 
is a co-investment of AMD and 
DOE, built by HPE at ORNL.

AMD MI355X GPUs 
5 PF (FP8) and 78 TF (FP64)
288 GB of HBM3E at 8 TBps
24 TB of NVMe per node

https://www.olcf.ornl.gov/olcf-resources/compute-systems/lux/
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CY 2024 CY 2025 CY 2026 CY 2027 CY 2028 CY 2029 CY 2030 CY 2031 CY 2032 CY 2033

   Frontier Operations 6th Year
Discovery (OLCF-6) Operations

Aurora Operations
Helios (ALCF-4) Operations

Perlmutter Operations Perlmutter Extended

Doudna (NERSC-10) Operations
Cech (N10) Early Access System

OLCF

ALCF

NERSC
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ASCR Announced HPC Systems and Projects Timeline

Lux (partnership with AMD and HPE) Operations

Equinox (partnership with NVIDIA) Operations
Solstice (partnership with NVIDIA) Operations
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The evolving practice of science, in an HPC context
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The evolving practice of science, in a high performance networking context: 
Load balancing and streaming of large data across the wide area network
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100G 100 G 80 G

10 G

10 G

While the experiment was running… … the EJFAT team added compute nodes at ORNL
… and still more compute nodes in FABRIC;
… with option to add compute from LabIT, Cloud, or multi-cloud 
environments with NO event loss.

The ESnet JLab FPGA Accelerated Transport (EJFAT) project has demonstrated 
load-balanced compute across any HPC Facility — simultaneously:
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Risk management must mature as new architectures mature, 
and this is a distinct issue from obtaining funding
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Credit to Prof. Ilkay Altintas, UC San Diego, for “Useable, Useful, Used”

“Used” status requires budget for:
• The people to manage risk
• The hardware and services that 

backstop operational resilience

Useable
successful pilot

Useful
pre-operational 

uptime not assured

Used!
operational with 
assured uptime

Not Yet
in development

Path to greater resilience


