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The Genesis Mission

A national initiative to build the world’s most powerful
scientific platform through Al aims to accelerate discovery
science, strengthen national security, and drive energy

innovation.

Genesis Mission will develop an integrated platform that
connects the world’s best supercomputers, experimental
facilities, Al systems, and unique datasets across every
major scientific domain. Its goal is to double the
productivity and impact of American research and

innovation within a decade.

@ Genesis Mission

Accelerating American Science
Through Al Innovation

£69} U.S. DEPARTMENT of ENERGY

White House Executive Order
launched the mission on 11/24/2025.
DOE budgets and initial
appropriations: $320M ($40M AmSC).
Congress is starting to fund pieces.
DOE's Genesis Mission Challenges
RFA: additional grants $293M.
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The American Science CLoud (AmSC)

Key building block of the Genesis Mission Platform

Mission What We Deliver
Deliver a seamless integration of DOE science v  Unified APlIs for data, model, and
instruments, computing, experimental, and workflow access
networking capabilities, along with Al, data, ) v Secure, federated identity (Virtual
modeling, and simulation software tools, Organization model)
through a single advanced programming v/ Seamless interoperability between
interface - the AmSC API. DOE facilities and CSPs

Reduce “time to insight” from months
to days through composable Al-driven
workflows
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Integrated AmMSC/NNSA Identity Architecture

rs
OnelD, ESN Hub ePKI (1) e

Lab/Facility Credentials

@ Web Requests with () GM Compliant 2T @) GM Complisnt IWT
GM Compliant JIWT : .
emeten GM Single Sign On
: Web Requests with
NNSA Identity Hub i Sl AmSC Identity Hub G Compast
(eé&n ESNHUb) Federated Identity Providers (IdP) - - -
S (DOE SC/AE/NNSA, CSP/Industry,

Academia, Other Federal Agencies)

N e NS,

o~ NNSALitellM
Deployment

* . .
@ Genesis Mission | AMERICAN SCIENCE CLOUD From AmSC POIICy and Securlty WG



AmSC Minimum Viable Product (MVP)

A unified, federated AmSC platform integrating HPC, experimental, and cloud resources under one API

*

and one identity — delivered in 12 months (by 9/30/26) in support of the Genesis Mission and ModCon*.

o Federated identity (VO): single sign-on and policy-based access

e Common AmSC API: REST + Python SDK + dashboards + MCP, usable by both scientists
and Al agents

e Data, At-Scale, and Model Services: federated Data Catalog and Data Movement;
curated stacks and APIs for training, fine-tuning, experiment tracking, model registry,
and inference

e Infrastructure Integration: K8s platforms/interworking, IRI facilities, WAN Data Fabric,
secure enclaves, cloud partners integration

e Agentic Workflow PoC: end-to-end discovery > training > reasoning-based inference
across DOE and cloud resources, with cross-site monitoring and Al4Ops

* ModCon is a separate DOE initiative (the Transformational Al Models Consortium) that develops large,

multimodal Al models for scientific discovery. AmSC is its platform backbone. o~
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@ Genesis Mission

AmSC MVP Implementation Timeline

* Federated Identity
* IRI Integration

v First operational
REST API and Python
client and workflow
execution.

 Data Catalog
» Workflow

v Two to three
research teams
execute end-to-end
workflows.

AMERICAN SCIENCE CLOUD

* |IRI & Orchestration

v First early agentic
workflow framework
autonomous discovery
and execution.

3mo 6mo 9mo 12mo
— @ @ @
Federated Access Science Team Intelligent Minimum Viable
Foundation Onboarding Workflow Product
« Virtual Org Setup « APl Gateway * Agentic Workflow « ASCR/CSP Link
* AmSC API v1 « Unified Discovery

* MVP Release

v Link IPs and CSPs
into a unified
pre-production
environment.

Establish a foundation

for future expansion to
additional partners and
services.



AmSC Platform Archite
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http://portal.amsc.gov
http://api.amsc.gov
http://amsc.gov
http://portal.amsc.gov
http://api.amsc.gov
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AmSC Organizational Hierarchy

AmSC Org Chart

Advisory Council

ANL, LBNL, TUNAF, PNNL,
NNSA (1), Applied Offices (1)

NNSA Liaisons

Industry Council

Operations
Ashley Barker - ORNL

Virtual Organization
Veronica Vergara - ORNL
Adam Slagell - LBNL

Intelligent Operations
Ed Balas - LBNL
Eric Pershey - ANL

User Engagement
Haritha Som - ANL
Chris Fuson - ORNL

Program Lead: Gina Tourassi (ORNL)

Deputy: Arjun Shankar (ORNL)
Deputy: Inder Monga (LBNL)

CTO: Sarp Oral (ORNL)
PMO: Denise Hoomes (ORNL)

Interfaces and Services
Mike Brim - ORNL

AmSC Interfaces
Taylor Childers - ANL
John MacAuley - LBNL

Infrastructure Services
Zach Mayes — ORNL
Shane Canon - LBNL

Data Services
Graham Heyes — TUNAF
Rajesh Kalyanam - ORNL

Al Services
Tom Uram - ANL

Product Management
Debbie Bard (LBNL)

ModCon Co-Design Liaisons
Wabhid Bhimji (LBNL)
Venkat Vishwanath (ANL)
Feiyi Wang (ORNL)

IRI Liaisons
Debbie Bard (LBNL)
Tom Uram (ANL)

Model Services
John Gounley— ORNL
HuiHuo Zheng - ANL

Murali Emani — ANL
Steven Farrell - LBNL

Intelligent Interfaces
Wahid Bhimji = LBNL
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1 Shreyas Cholia - LBNL
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Partner Integration
Chin Guok - LBNL

IRI Integration
John MacAuley — LBNL
Paul Rich - ANL

Roger Cass — PNNL
Jack Deslippe - LBNL

Industry & Government IP
Integration
llya Baldin - TINAF
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Infrastructure Services

¢

Container Platforms

Federated Kubernetes across DOE sites
and CSPs with common schema.

=

Job Scheduling

Common interface policies backend to
local facility schedulers.

11

Storage Interfaces

S3 and Globus interfaces over
heterogeneous facility storage.

3

Resource Orchestration

Metadata schema, discovery,
credentials, and job placement.

.

Secure Enclaves

Sensitive and controlled-data execution

environments (e.g., CITADEL).

@

WAN Data Fabric

ESnet L3VPN and SENSE-orchestrated

cloud interconnects.
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Infrastructure Partners (IP)

ASCR HPC: OLCF (Frontier), NERSC (Perlmutter), ALCF (Aurora),
HPDF

ASCR Networking: ESnet

Other Office of Science labs: PPPL, SLAC, ...

Applied Energy labs: NETL, NREL, INL

Commercial CSPs: AWS, GCP, OC|, ...

IPs plug into AmSC through a common abstraction layer - the IRI-API
I(DOE Integrated Research Infrastructure API)




AmSC, IRl and NRP
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AmSC Platform Elements

e Everything in Code (GitOps)

o Manage infrastructure & apps via versioned

confi gs INPUTS & AMSC CONTROL PLANE DOE USER FACILITIES
IDENTITY (THE BRAINS) (THE MUSCLE)
e Zero Trust —
o Replace “trusted networks” by secure VPNs + b AT ||  [open s cueues
Short-lived tokens ‘) [ o2 ol o, o oron 11 i e
. " ateway ueues oordinators :
e Control Plane (The Brains) (hrgob) r Seue Encltes
o  Orchestration, Identity Mgmt, API Routing ',
e Facilities (The Muscle) @ AnSG SecureEnclave Fure)- I oLcF
FISMA Moderate ! -
o Heavy computation & petascale-scale data B . 6 H"F lcuemse & pubic bata
API Job
movement g catway | aiewes [*|cominas
e Data Plane s
o High-speed science data routes (e.g., via
ESnet/L3VPN)
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AmSC has a clearly defined Service Readiness schema

Label

o Concept

@ Sandbox

] Incubator

Candidate

" ] Graduated

Archived

User Access & Expectation

Core author(s) only. Code may not
exist yet; entirely theoretical or a local
hack. Expectation: It might never be
built or merged.

AmSC staff only. No external users.

Initial testing by select beta-testers
(e.g., specific IP/Model teams).
Expect rapid evolution; do not build
mission-critical workflows on it.

Broad testing by all users. Fairly
stable. Users can build it and kick the
tires, but minor breaking changes
might still occur before graduation.

Broad use by all authorized AmSC
users. Fully stable, whole-number
release.

The component is being retired.
Users must migrate.

API Contract & Stability (RFC Focus)

Undefined or highly fluid. Currently in the RFC
drafting phase or utilizing hardcoded mocks.

Unstable. Rapid, undocumented breaking
changes.

Experimental (v0.x). Breaking changes allowed.

No backward compatibility guarantees.

Stabilizing (v0.9.x). API contract is established.
Breaking changes require a notification window
(e.g., 2 weeks) to consumers (e.g. downstream
projects, ModCon or IPs).

Locked (v1.0+). Strict backward compatibility
enforced. Breaking changes require a major
version bump and a formal deprecation period.

Frozen. No new features, only critical security
patches.

Operational Support & SLA

None. Does not exist in any
shared deployment environment.

None. Local/Dev environments
only.

Best Effort. Business hours only.
No on-call expectations if the
service goes down.

High Priority. Monitored by the
core team during business hours.
Bugs are prioritized in the next
sprint.

Production SLA. 24/7 telemetry
monitoring. On-call response
times are dictated by the
component's specific criticality tier

Sunset. Support ends on a
predefined date.



AmSC has a clearly defined Service Readiness schema

@
@
D Incubator Initial testing by select beta-testers Experimental (v0.x). Breaking changes allowed. Best Effort. Business hours only.
(e.g., specific IP/Model teams). No backward compatibility guarantees. No on-call expectations if the
Expect rapid evolution; do not build service goes down.
mission-critical workflows on it.
Everything we are showing/giving access to this week is in
the “Incubator” stage. We invite you to test these services in
® your role as AmSC Beta Users and welcome your feedback!



Cross-DOE and CSP Compute Access

Integrating with AmSC sites and facilities

Goal: Enable automated workflows across all

AmSC sites

AmSC services all use a common API to interact ety v
with AmSC IP sites, including HPC facilities, DOE
lab resources and CSPs. Endpoints include:

resource status

job management
local file management
allocation information (4]

resource orchestration "
WAN management AmSC Clients API Gateway IRI API




Accessing “The Muscle”

e Under-pinning the AmSC Platform
e |RI-API provides access to DOE facilities, Cloud Service Providers, etc.

—_—— = — = — = - — - - = — - - = - - = — —_——— = = = = =
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IRI Interfaces Charter

e (Gather requirements, define use cases, and
specify unified interfaces for the DOE-ASGR
Facilities.

e Tasked with enhancing the "user experience" for
interaction and management of complex
workflows across ASCR facilities

o Goal is to facilitate a more cohesive and
efficient research infrastructure.

e Consider applicable standards and, where
available, build upon the work of other
organizations to deliver a reference IRI interface
implementation.

Launched
. Ma_y 2024
Interfaces Technical

Subcommittee

e Design a minimal functional API
and deploy it at multiple sites

o Review existing APl schemas

o Propose IRl schema:
endpoints, architecture,
infrastructure, ...

o Implement MVP

e Explore how to align Jupyter
across sites

Co-Chairs: John MacAuley, Paul Rich

(@) U.S. DEPARTMENT of ENERGY
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IRI Development - How and What

e The How

@)
@)
@)

e The What

(@)

@)
@)
@)

The Interfaces Subcommittee co-designs the IRI specification
|deas are discussed, prototyped, and battle-tested before they land in the spec
Decisions are not sacred - we revisit and refine them as we learn

HTTP/JSON APIs shaped by pragmatic REST principles

An OpenAPI specification serves as the formal contract and documentation
Reference implementations jump-start adopters and boost development velocity
Multiple independent implementations validate interoperability and the spec itself

) U.S. DEPARTMENT of ENERGY
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IRI Facility Specification (version 1)

Facility
e Facility
e Site
® Location
® Resource

Status A
® Incident ————
® Event

® Resource

cxaworks PSI ME

Allocation Compute _

® Project éi'.‘i‘ e Job %%

e UserAllocation ® Resource

® ProjectAllocation

e AllocationEntry

e Capability

e Resource Filesystem rfh
e File N
® Path

® Resource

N

&@;)}‘ U.S. DEPARTMENT of ENERGY
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V1 - Job Submission

« PSI/J Initial Approach
o Supported operations

(@)

(@)

O

o Workload Managers

O

o
(@)
@)

Submit
Live status
Delete/Cancel

SLURM API
PBS API
Kube Kueue
HTCondor

compute N
‘ /api/vl/compute/job/{resource_id} SubmitJob Y ]
‘[E /api/vl/compute/job/{resource_id}/{job_id} Update Job oV
1“ /api/vl/compute/status/{resource_id}/{job_id} GetJob Status 2V ]
‘m /api/vl/compute/status/{resource_id} GetJob Statuses 8 v ]

av|

[ /api/vl/compute/cancel/{resource_id}/{job_id} CancelJob

[, U.S. DEPARTMENT of ENERGY
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V1 - Local FileSystem Operations

« Local Operation Only

o Complimentary to transfer

frameworks
. Asynchronous only

« Similar to operations through

SSH

filesystem N
m /api/vl/filesystem/chmod/{resource_id} PutChmod 2V ‘
m /api/vl/filesystem/chown/{resource_id} PutChown Y% ‘
{m /api/vl/filesystem/file/{resource_id} GetFile 8V J
{ /api/vl/filesystem/stat/{resource_id} GetStat av ‘
‘m /api/vl/filesystem/mkdir/{resource_id} PostMkdir 8V }
[ /api/vl/filesystem/symlink/{resource_id} PostSymiink v ]
‘: /api/vl/filesystem/1ls/{resource_id} GetLsAsync Y% }
[m /api/vl/filesystem/head/{resource_id} GetHead Y% ‘
‘m /api/vl/filesystem/view/{resource_id} Get View 8V ]
‘ /api/vl/filesystem/tail/{resource_id} Get Tai 8V ‘
‘m /api/vl/filesystem/checksum/{resource_id} GetChecksum 8V J
[ /api/vl/filesystem/rm/{resource_id} Delete Rm Y% ]
{ /api/vl/filesystem/compress/{resource_id} PostCompress 8V }
[ /api/vl/filesystem/extract/{resource_id} PostExtract 8V ]
‘m /api/vl/filesystem/mv/{resource_id} Move Mv 8V ]
[ /api/vl/filesystem/cp/{resource_id} PostCp Y% }
‘m /api/vl/filesystem/download/{resource_id} GetDownload 8V J
[m /api/vl/filesystem/upload/{resource_id} PostUpload Y% }
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] = L operationld DemoAdapter NERSC ALCF ESnet_West ESnet_East ORNL PNNL SLAC BNL
FU " Slte Val Idathn GET Japijv1/facility = /ﬁ
GET /apijv1/facility/sites = =
1L . . . GET /api/v1/facility/sites/
e Facilities tested periodically:  «. - = Em -
- i = = = { rissinG |
O GET /api/v1/status/events
AP I Rea d I n e SS. GET /fp-it/‘v’llstatus/events/ =3 m m
o Full workflow lifecycle S
. GET /api/v1/status/incidents @ @ @ @
O I n CI u d e S Rea I F I I esyste m ?:;ézﬁit/vi’;/}status/incidents/ m
a n d CO m p u te O pS . GET /api/v1/status/resources @ m Soon !
. . GET /api/v/‘l/status/ i = = WO rk In
. resources/{resource_i
Operational Sites: e e - Progress
capabilities
GET /api/v1/: t/
. N E RS C J AL C F’ E S n et( C S P ) capat?ilri)tli:s/fc(:ai)‘;ubr;lity_id} m m
Work in Progress: o —
9 ' GET fapivjaccount
projects/{project_id}
O S C GET /api/v1/: t/
e ORNL, PNNL, SLAC, BNL = cgmmeen -

project_allocations \ /

U.S. DEPARTMENT of ENERGY

https://qgithub.com/doe-iri/iri-facility-api-docs/blob/main/verification/test results/latest/full-report.md S



https://github.com/doe-iri/iri-facility-api-docs/blob/main/verification/test_results/latest/full-report.md

Accessing “The Muscle” on ASCR/CSP and NRP

7: Inter-Facility IRI-AP ==
Facillty Coordination ‘et trem D e e e )
mm Resource

. e B I




@ Genesis Mission | AMERICAN SCIENCE CLOUD

Pre-Recorded Demos
https://drive.google.com/drive/folders/1SWitfeB -fiSQJNwdQNnwvVVsOEaRah9b?usp=sharing

) Genesis Mission | AMERICAN SCIENCE CLOUD

O —

1, U.S. DEPARTMENT ENERGY

U.S. DEPARTMENT of ENERGY


https://drive.google.com/drive/folders/1SWtfeB_-fjSQJNwdQNnwvVVsOEaRah9b?usp=sharing
https://docs.google.com/file/d/1J4HQU9bwmrRRKGS9ARFkK6HsgcuT3LVF/preview
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Hands On Time
Use NRP Jupyter Hub:

https://training.nrp-nautilus.io/hub/login

Jupyter notebooks: https://github.com/doe-iri/iri-facility-api-examples

Git clone https://github.com/doe-iri/iri-facility-api-examples

Cd iri-facility-api-examples/

Jstart-notebook.sh # Only if running locally, not JupyterHub

T,

- @
59
$

U.S. DEPARTMENT of ENERGY
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https://training.nrp-nautilus.io/hub/login
https://github.com/doe-iri/iri-facility-api-examples
https://github.com/doe-iri/iri-facility-api-examples
http://start-notebook.sh
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Hands On Time

1. Login-nrp.ipynb (Write your own creds)

2. Compute-jobs.ipynb (Submit a compute job)
3. Filesystem.ipynb (Filesystem operations)

,Q@/@ U.S. DEPARTMENT of ENERGY



Get facility information for NERSC

@ Genesis Mission | AMERICAN SCIENCE CLOUD

Here's the facility information for NERSC:
National Energy Research Scientific Computing Center (NERSC)
n n
Description: NERSC is the mission science computing facility for the U.S. Department
V2. Chat with IRl Endpoints porpenec Scancecoapali ety ftbeUsiom
of Energy Office of Science, the nation's largest supporter of basic research in the
physical sciences.

Submit an IRI compute job with the following configuration: Short Name: NERSC

Resource: esnet-east (fbOaafe1-c780-55c0-b635-a7121f1b0ce5) %

Run a bash login shell in /data/home/jbalcas that: NERSC is a major computing center that provides high-performance computing

- Prints system info (time, hostname, user) resources for scientific research funded by the Department of Energy. Would you like

- Dumps environment variables (sorted)

- Writes a log file to /data/home/jbalcas/esnet_iri_test.log more information about NERSC's resources, capabilities, or other details?

Capture stdout and stderr into:

- /data/home/jbalcas/esnet_iri_test_stdout.log Get job status on ESnet East for Job ID: 8a935d40-17cf-4d47-
- /data/home/jbalcas/esnet_iri_test_stderr.log a070-24920da56fb1

Resource ID: fbOaafe1-c780-55c0-b635-a7121f1b0ce5
Resources: Job Name: iri-test-job-20260326-150708
- 1node, 1 process, 1 CPU core
- 256MB memory

I'll get the job status for you on ESnet East.Perfect! Here's the job status for iri-test-
job-20260326-150708:

- Exclusive node usage

Scheduler settings: Job Status Summary:
- Queue: debug Job ID: 8a935d40-17cf-4d47-a070-24920da56fb1
- Account: interactive Resource ID: fbOaafe1-c780-55¢0-b635-a7121f1b0ce5
- Max duration: 600 seconds Site: ESnet East
Current State: e ACTIVE/RUNNING
I'll submit that job to the ESnet East resource for you:Perfect! Your job has been Exit Code: -1 (still running)
successfully submitted to ESnet East. Here are the details: Start Time: 2026-04-06T14:30:42Z
Job Submission Success Completion Time: Not yet completed
Job ID: 8a935d40-17cf-4d47-2070-24920da56fb1 Metadata:
Resource ID: fb@aafel-c780-55c0-b635-a7121f1b0ce5 Active: 1

Status: New
Job Name: iri-test-job-20260326-150708

Succeeded: 0

Failed: 0
The job is a smoke test that will: _ ) . " .
i ) . The job is currently running on ESnet East and has been active since April 6, 2026 at
Display system information (date, hostname, user) 14:30:42 UTC

Output environment variables
Create a log file at /data/home/jbalcas/

U.S. DEPARTMENT of ENERGY
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Roadmap to V2: Static resource specification

Enhance IRI resource descriptions and align with AmSC resource cards to allow for a consistent discovery
strategy. This includes (mostly) static information such as:

e More detailed definition of a resource:

Compute (Node, CPU, GPU, container) + capacity, limits, and queuing policies.
Storage (direct connect, NFS) + capacity, mounts, limits, retention policies.
DTN (Globus, XRootD) endpoints.

Networking connectivity, Service definitions (i.e., inference).

Flexible resource definitions with resource-specific extensions.

e CUI capabilities for resources. (Controlled unclassified information)

e Facility topology with connectivity modeling (DTN <-> storage <-> compute)

O O O O O

This would allow workflows to determine job capabilities and associated policies at each facility, storage and
transfer capabilities, and which DTN endpoints are used to transfer data to/from storage associated with a specific
compute resource.

©} U.s. DEPARTMENT of ENERGY 30
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Roadmap to V2: Dynamic resource specification
In support of workflow/resource orchestrations, we will add situational awareness of

resources at a Facility. This includes real-time visibility into:

e Current compute resource capacities (Total/InUse/ldle/Min/Max CPU, GPU), job
gueue access, and wait times.
e Storage resource capacities, limits for project, home, and scratch directories.

This would allow us to estimate the best location for job runtime, forward jobs to correct
facilities, and optimize delivery time.

ST
i g U.S. DEPARTMENT of ENERGY 31




@ Genesis Mission | AMERICAN SCIENCE CLOUD
Roadmap to V2: Four Tier Deployment and Exc Model

Control Plane Services (Brain-resident and maintained services)
User-Deployed Services (Brain-resident deployed services)

Facility Maintained Services (Inference Service / long-running services)
User-Deployed Services on Facilities (Custom MCPs, long-running services)

To enhance and allow users to deploy their own services either on AmSC or
Facilities in a unified way, minimally this includes:

Container capabilities
Upload container
Custom Job Scripts
Persistent services

0O O O O
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Summary

DOE-IRI: https://github.com/orgs/doe-iri/repositories (api-docs, api-ref, api-examples, api-toolkit)

New API Requests: https://github.com/doe-iri/iri-facility-api-docs/issues/new?template=newapi.yml

V2 Requests in Progress

3 Facilities fully compliant with V1 Specification

NERSC: https://api.iri.nersc.gov/
ALCF: https://api.alcf.anl.gov/
ESnet East: https://iri-dev.ppg.es.net/

ESnet West: https://esnet-west.sdn-sense.net/

4 Other facilities finalizing V1 Implementation

Link to slides: https://shorturl.at/h6e47

5 repositories =i Lastpushed + S =
iri-facility-api-docs  Public ANA

A repository for storing IRI Facility API related documentation.
® HTML - &8 BSD 3-Clause "New" or "Revised" License + ¥ 4 - w2 - ©O6 - {12 -
Updated 3 hours ago - @3

iri-facility-api-python  public . A | M
The IRI Facility API reference implementation (Python)
®Python - ¥ 10 - ¥¥13 - ©4 - 193 - Updated 2 days ago - &3

iri-facility-api-examples  Public
@ Jupyter Notebook + % 0 « Y20 - 0 « 10 - Updated 3 daysago - &3

iri-facility-api-toolkit Public L
@ Python - BB MIT License - ¥ 0 - Y¢1 - OO0 + §10 - Updated last week - &3

iri-facility-api-java Public \
The IRI Facility API reference implementation (Java)
@®Java - BB Other - ¥ 0 - Y2 - ©0 - §%0 - Updated on Nov 18, 2025 - &3

7t} U.S. DEPARTMENT of ENERGY



https://github.com/orgs/doe-iri/repositories
https://github.com/doe-iri/iri-facility-api-docs/issues/new?template=newapi.yml
https://api.iri.nersc.gov/
https://api.alcf.anl.gov/
https://iri-dev.ppg.es.net/
https://esnet-west.sdn-sense.net/
https://shorturl.at/h6e47

AmSC Infrastructure Resource
Orchestration

NS —



AmSC-IRO: Infrastructure Resource Orchestration
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! oo amsc.qgov, portal.amsc.qov, | AmMSC Interfaces)
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* AmSC-IRO is the middleware that coordinates the discovery and provisioning of
IRI and CSP resources across the facilities, ESnet and cloud interconnects.

* While a scientific workflow defines what data and process to run and in what

order, AMSC-IRO interprets the workflow intent to determine where and how the
underlying i structure services are called to provide the needed resources.
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API Driven Workflow User/Agent Interaction

. Resource Catalog for Discovery and Registry

Workflow assistance with facility list, status, capabilities, resource availability and API specs
— Data Services mapping of data access endpoints at IRI facilities
—  WAN Data Fabric endpoints and cloud interconnects for inter-facility data transfer / streaming
- Registry for APl endpoints for various infrastructure services
- Registry for per-user and per-workflow policies

- Cross-Facility Job Placement
- Orchestrated job placement based on facility status, resource availability and allocation.

- Provide abstraction and consistency with orchestrated job placement with multi-facility.
- Coordinate job placement with network and data transfer endpoints.

- Networked Multi-Service Orchestration
- Interconnect distributed IRI compute and data jobs with the WAN Data Fabric service.

- Interconnect cloud-to-facility and inter-cloud workloads over WAN Data Fabric service.
- Workflow assistance with compute - data - network service interdependency orchestration.

36 V; ESnet

/
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AmSC-IRO Live Demo

@ssNSE-OAmsc-mo ’ Model Visualization

=

Open Details Top Level

urn:ogf:network:iri-
dev.ppg.es.net:2026

job-transfer-sr¢

job-training

iri-fs-src

urn:ogf:network:api.iri.nersc.gov:2025

urn:ogf:network:aws.amazon.com:aws-
cloud

urn:ogf:network:google.com:gcp-
cloud

urn:ogf:network:es.net:2013:

Search topology

nse.net:2026

job-transfer-dst
[-_—ne}

P
=

iri-fs-dst

urn:ogf:network:alcf.anl.gov:2026 ~

urn:ogf:network:iri-
central.amsc.science:2025

Q ESnet



38

AmSC-IRO Live Demo

AmSC-IRO
- SENSE-O based core orchestration engine
- Web portal and Intent-based Northbound API
- Keycloak SSO for authN and authZz
« Support foreign tokens (like Globus) with token exchange

IRO Workflow Client Toolkit

- Python SDK with workflow examples

- Tool-based pluggable with multi-providers, multi-facilities
« Support IRl and IRO API

- Rich resource discovery and interworking functions

Demo through Jupyter notebook
—  Multi-provider authN configs
- Workflow interactions via the IRO toolkit



e AmSCvs NRP - What’s common
Many similar workflows
Multi-sites
Distributed computing
Large k8s operations
Al workloads

Wrap up e AmSC vs NRP - What’s different

Multi-facilities and providers

More heterogeneous

AuthN/AuthZ more complicated
Q&A Heavier HPC resources

More Al model team involvement

Public cloud partners
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AmSC-IRO Manual

AmSC-IRO Intro Video

»’3) ESnet



