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The Vision

A national infrastructure that enables Al at the flick of a
switch, ICICLE will:

 Democratize Al through integrated plug-and-play Al.

« (Catalyze foundational Al/Cl and transform application domains.

 Transparent and trustworthy infrastructure for Al-enabled
future,

 Address societal problems (conservation, food insecurity) and
national priorities

 Grow new generations of workforce and Incubate sustainable
and inclusive communities
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Rationale: Co-Design w/ Use Cases

SOICE oAtPs Integrating a broad range of
— Scientists-in-the-field

— Engineers
— Educators
— Collaborative partners
— Institutions

under one roof enables

democratized,

adaptable,

plug-and-play Al

and long-tail science.
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The DNA: Foundational Systems Al
I
'

Model Commons

Knowledge Graphs Adaptive Al Federated Learning Conversational Al

e Multimodal * KG-supported * Context-aware * Heterogeneity * KG- and model-

* Spatio-temporal * Precise profiling * Interactive e Applicability to a commons-aware

* Auto construction * Flex Composition * Continual variety of models  Bootstrapping and

* Knowledge-based * Versioning and learning * Context-aware adaptivity
reasoning and provenance * Distillation-based * Privacy-preserving . Multimodal

pre-training compression and robustness contextual

response

Crop Yield

N
Model
Midwest
% Corn, Strawberry...
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The Enabler@Edge : CI4Al
|

v v v
High Perf. Data Al-Adaptive Edge

Control and

High Perf. Training Edge Intelligence

Management Wireless Coordination

* Deep Learning  Unified storage of  Adaptive e Al- « App/Cl Interface
Communication data, model and Training/Inference adaptive, Predictable Design
Optimization hyperparameters and FL on Edge Comm. Capacity * Tapis Integration

* Deep Learning /0 * Model lifecycle * Novel Edge Allocation * Production-ready
Improvement management for Al Offloading/Caching * Predictable Wireless Service Hardening

* Multi-level orchestration Orchestration Comm. via Rateless- and Optimization
data/model/spatial . pata location * Intelligent Anomaly Coding & Multi-
parallelism transparency with Detection to improve Modal/Path

migration QoS



The Enabler@Scale-And-@Edge: Al4CI

» Efficient plug-and-play: Constantly adapt and optimize heterogenous (cloud, HPC, and edge) CI
to meet requirements of ICICLE applications

)
)

Intelligent Primitives (sparse/dense) APPLICATIONS

Product: High Performance Library
(Powered by Al to maximize the utilization of Cl)

Innovation: Learn from hardware (e.g., SIMD width),
network (e.g., bandwidth/latency), and data sparsity to
extract best attainable performance

Utility: (1) Portable high performance on diverse HPC
systems (2) Usable at the backend of any other Al system

! 1

Heterogeneous and rapidly evolving platform
(CPUs, GPUs, Supercomputers, edge devices)

KNOWLEDGE GRAPHS AND MODEL COMMONS FOR CI
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A Deliverable: The ICICLE Software Architecture
RESEARCHERS & USERS IN THE FIELD
.S&l 344 EDGE & NEAR EDGE

END USER APPLICATIONS
HPC &

INTERACTIVE CLOUD
CONVERSATIONAL Al DATA VISUALIZATION NOTEBOOKS, CLI, SDK,
WEB APP DATA
WORKER DATA RESOURCE JOB
AGENTS TRANSFER PROVISIONING SCHEDULING

CENTERS

FIELD SENSORS

HEEEn saL PERSISTENCE
MESSAGE BROKER MODELS

MODELS
rincrions J| 0% N
— CONTROLLER
KNOWLEDGE CONVERSATIONAL MODEL HISTORY & AUTHN & DATA
GRAPHS Al COMMONS PROVENANCE AUTHZ ICICLE GATEWAY
HTTP FRONT END APIS
FILE Al GIT CONTAINER EXECUTION
SYSTEMS DATABASES REPOSITORIES REGISTRIES HOSTS
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ICICLE As A Whole

Use-Inspired Science
(Smart Foodsheds,
Animal Ecology, Digital Agriculture)

0 Cl for . Field’s

~—" lug-and Intelligent Edge to

Play Al Cl PC/Clou

Education and otrnnt | | Lol | (— L -
Outreach N 14 N |

ICICLE

DEMOCRATIZING Al

3R

BPC/WFD
for Cl

driven Al

pyE= | 4
11

e

Collaboration and
Knowledge Transfer
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Broader Impacts: Workforce Development

time

—

Professional
& K-12
partners

Stakeholder
partners

Campus
Champions

ICICLE Team

1

ICICLE Stakeholders Wider Community

]

Content development and t t t Al/C| credentials for
training in e.g., human and C : professionals
- ommunity based
Al bias, transparency, integrity Mentoring up Educational 4

Participatory
and down Fellows

P Research -
organization
program food supply chain
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Young women summer
camps



Broader Impacts: Collaboration & Knowledge Transfer:
A Phased Approach

—

ICICLE user,
researcher,
government &

policy partners //

End users,
new
domains

Campus
Resources

ICICLE Team

]

ICICLE Stakeholders Wider Community

]

Pathways and t t t Community and industry
culture . . dissemination and
Translation P : Translation and ,
L roduct suite adoption
conceptualization L Deployment,
conceptualization Advise policy-
(including gap analysis) makzrs y
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ICICLE Enables Global Al leadership

Integrate into the National Cl Ecosystem

* Integrative and Interoperable
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Engaging With ICICLE
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Co-develop & Adopt ICICLE developed CI!

Contact: panda@cse.ohio-state.edu
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