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Data Abstraction : Edge-Core-Cloud

Exponential growth of data is driving data
silo everywhere
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Edge-Core-Cloud with
abstraction of tiers, clusters, and clouds



A global namespace binding all data locations

(8) GUARDANT

Palo Alto Redwood City
Compute Storage Compute Storage
- —
| —
— o= = —
- — —
RTLITS Ry
/FS/dev /FS/dev
— diagnostics }— applications
| L— molecular23 | L— app1
| L— molecular24 f— db_list

L— equipment

L— app list

Single Namespace (S3)

X

X

PA N\

Storage é‘

Colo
Storage .%

AWS
Storage é’
K @z
= 2

Colo AWS
Compute Storage Compute Storage
—
-
—
L — —
- T
ety
/Fs/dev /FS/dev
— projects — services
| L—project_alpha L— environments
L— reports

gl Bg

1]

I AFM Gateway Node/s

- : Local NSD Cache

RWC Compute Colo Compute\ AWS Compute
il
00 <N
) -
L
T

/FS/dev-s3
}— diagnostics
| — molecular23
| L— molecular24

j— equipment

— applications
L— appl

— ab_list

b— app _list

|

I— projects

L— project alpha

—— reports -

— services
L — environments




Data Acceleration (from Glacier to KV Cache)
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Workflow and Al (training, inferencing) driving accelerating data from archival
active data usage — no more “dormant” data storage into GPU short-term and long-term memory for
biomedical research (HPC & Al Inferencing)



AI Acceleration: 10X Gain
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Data Access : Multi-everything (modal, protocol, endpoint)

femmmzaif
Data/set are increasingly multi-modal, multi-type with data-native accessibility —
(unstructured, structured and streaming) and multi- multi-modal, multi-protocol (file, object, SQL), multi-

format (file, object, vector) endpoint (APl, MCP)
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SalentoX €

Multimodal Biomedical Research Data Dashboard
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Data Awareness: Making Data FAIR for Al

Data that is unclassified, untagged and uncataloged are Al Data Engine making distributed, diverse and dynamic
dark data that becomes increasingly hard to access, data findable (catalog), accessible (context),
accelerate and abstract interoperable (content) and reusable (composition)



Data Awareness: a Journey towards FAIR

@ CATALOG @ INTEGRATE @ DISCOVER @ ORCHESTRATE

Findable w catalog Accessible w context Interoperable w content Reusable w composition

What Metadata Can Help g
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‘r‘?iitjin;gr:geec?lleoi;?he hayztaecr:’?n inetaocean pilot @ Brc,),ad institute RDM + Data Fabric for Al Chatbot & Avatar for
clean up data swamp Salento at MDA Moonshot research data & workflow
2017 2020 2021 2022 2024 2025 2026
Launch of IBM Spectrum Containerized Discover became IBM launched Content-aware AIDP & MCP Server for Data Cataloging

Discover Fusion Data Cataloging (FDC) Storage (CAS) as Al data service & Content Aware Storage



You 8:03 PM

giver me an overview of all the data in the catalog, including breakdown by 1) file type, 2) size, 3) site, 4),

timestamps




Q1. List all the imaging records



3) Discover

CAS Demo Case 1: Semantic Search Engine of Knowledgebase

©® Worked for 14.2 Seconds

| have identified 3 matching documents in the repository:

Title

Seungmin_Kim_APAN59_National_Research_Platform_Public.pdf

Towards_a_Globally_Distributed_Open_Cyberinfrastructure_2024.pdf

Status_of_National_Research_Platform_2024.pdf

DocID

23071776

2307774

23071775

Vector

Store

gov-
demo

gov-
demo

gov-

demo

Find all documents related to National Research Platform (NRP)

Match Summary

This document provides an overview of the NRP's evolution into a
distributed cloud supercomputer, detailing GPU growth, network
capabilities, and campus integration.

This document covers the NRP vision and execution strategy,
including horizontal and vertical openness, the Open Science Data
Federation, and community partnerships.

This document presents the status of the NRP, highlighting GPU
resource expansion, the Open Science Data Federation, and
integration with platforms for Al and climate.



(3) DISCOVER

CAS Demo Case 2: Multi-modal Insight Engine

Where did "4.5PB distributed data origin across three sites with 100Gbps NVMe caches."” come from?

©® Worked for 13.6 Seconds

The specific data regarding the 4.5PB distributed data origin and 100Gbps NVMe caches originates from documentation describing the National Research Platform (NRP).
This platform has evolved from its original vision as a "ScienceDMZ data freeway" into a distributed cloud supercomputer infrastructure.

The infrastructure utilizes a national-scale content delivery network to support high-performance data access across multiple institutional sites. These specifications represent
the platform's capacity to handle data-intensive scientific research and large-scale operations across its distributed nodes.
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DISCOVER
o- CAS Demo Case 3: Integrative Analysis & Reporting

Create a report highlighting top trends, challenges and opportunities for Al research and education for National Research Platform (NRP) institutions

@ Worked for 43.5 Seconds

| have identified the key themes from the provided context to construct this report. Based on the analytical intent, | will synthesize the information into a structured report with

sections on trends, challenges, and opportunities.

This report analyzes the key trends, challenges, and opportunities for Al research and education for institutions connected to the National Research Platform (NRP), based on
the provided context documents. The NRP is evolving from a data network into a distributed, open-community cyberinfrastructure, with a strong current focus on expanding Al

education and building a skilled workforce.

# Emerging Trends in Al Research and Education

The context reveals several clear trends in how Al is being integrated into research and education within the NRP ecosystem. These trends point fowards a more open,

distributed, and education-focused infrastructure.

Trend Description Source
Distributed The NRP is evolving beyond a "ScienceDMZ data freeway" into a distributed cloud supercomputer, enabling composable and scalable innovation -
Supercomputing across institutions.

. There has been a significant 4x growth in community-contributed GPUs, supplementing the initial NSF award and greatly expanding available
Community GPU Growth . S3
computational power for Al.

. There is a strong emphasis on building Al education directly on the NRP, with specific projects like GP-Engine (supporting 7 states) and the CENIC s,
Focused Al Education
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V Al Text Search i
Search Type

Select one .
Sample Queries
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Query History

e dogs

e doge

e dogsrunningin park

¢ show me photos of dogs
running on the beach

¢ show me photos of dogs
playing in the park

e show me photos of dogs
playing in the park by
the river
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@ ORCHESTRATE @ CATALOG

Creating a “portable” file-base (filesystem+database)
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IBM Global Data Platform for Al

Al Training

Al Inferencing
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