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AI milestones

1956

John McCarthy caoins
the term 'artificial
intelligence' at the first-
ever Al conference at

1980s 2011
Neural networks IBM Watson beats

become widely used champions Ken

in Al applications Jennings and Brad
pp : Rutter at Jeopardy!

2022

OpenAl releases
ChatGPT, a generative
Al chatbot based on a
large language model.

Dartmouth College.
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1950

Alan Turing published the
Computing Machinery
and Intelligence paper
introducing the question:
“Can machines think?”
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1967

Frank Rosenblatt builds
the Mark 1 Perceptron,
the first computer based
on a neural network
that ‘learned’ through
trial and error.
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1997

IBM's Deep Blue
supercomputer beats,
then world chess
champion, Garry
Kasparov in a chess
match (and rematch).
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2016

DeepMind's AlphaGo
program, powered
by a deep neural
network, beats Lee
Sedol, the world
champion Go player,

in afive-game match.
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Agentic Al

Task oriented,
outcome driven
Novel abstractions
Stateful, incl. long-
term state




What are the biggest storage trends in 20257

1.

Enterprise storage platforms can serve generative Al (GenAl) workloads such as
retrieval-augmented generation (RAG) inference and small-scale fine-tuning of
language models, eliminating the need for a separate data lake.

Nearline SSD flash storage provides the opportunity to replace hybrid hard-disk
drive (HDD) arrays with cost-efficient quad-level cell (QLC) flash solutions that
improve overall performance, space efficiency and carbon emissions.

Cyberstorage solutions can be an additional layer of active defense at the storage
layer to augment the traditional practice of deploying security at the network or
application layers.

Integrated data intelligence enables unstructured data to become queryable data
repositories to allow retrieval of data at a subobject level to support data
analytics and AI and GenAI workflows.

Hybrid cloud storage presents the opportunity to optimize costs and enhanée
flexibility by seamlessly integrating on-premises and cloud resources. This
approach supports global data growth, simplified management and the
facilitation of hybrid cloud data workflows such as Al and GenAlL.

Gartner, Inc. | G00827214



The 1% problem

= Organizations are swamped with unstructured data

= But less than 1% of all enterprise data was used to
train major large language models

Data is copied multiple times — from source to lakehouse to
data processor to vector database
Too many copies of the data, too many data transfers, loss of

security access control

All the data gets reprocessed every time — no awareness of

data changes




Content-aware storage: from “moving data to AI” to “moving Al to data”

Leveraging Al technology inside
storage to enable the data content
awareness (aka queryable
storage)

Leveraging content awareness to
accelerate inferencing efficiency

From bits and bytes ... ... to content insights |

Content-Aware Storage (CAS):

Traditional storage requirements:
= Cost/ performance

= Reliability / availability

= Security

= Scalability

= Files, objects
= Data derivatives
= Vectors

‘l;éta &Al tech;i
-8~
Native Block File Object
HDD Storage  Storage  Storage
Embeddings Summaries
Chunking PII, HAP
Efficient data Labels / Tags

representation




Building a content-aware storage

Data processing pipelines
(NVIDIA NIMs)

. Transfer multi-modal data to vectors

/'L ““““ Vector database &
& & @ metadata model &

A : search APIs
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Event
trigger

Hardware acceleration

Al optimized storage

. run time and metadata management
. high performance storage

. storage virtualization

. Efficient tier storage

. Search APIs

IBM Confidential



Content aware storage simplity and secure data ingestion and
search

IBM Content Aware storage offers the following .
advantage

Search API

+ Support legacy storage : Connect to heterogeneous storage

Vector DB
systems, including legacy unstructured data storage

[ = ] 3
» Efficient usage of resource : only process the changed data

. . St Scal
(vs re-processing all the data all the time) Event

trigger

» Enterprise grade security :
* No unnecessary replicas of data
+ consistent ACL across raw data and embedding

» Consistent encryption

IBM Confidential



<A NVIDIA.

NVIDIA NeMo Retriever
Unlock Insights from Enterprise Data — —

Sean Sodha, Senior Product Manager




The Amount of Enterprise Data is Massive & Growing
Al Agents Turn Knowledge into Action

Video
e Audio

Documents

Unique Enterprise
Data Created

2028

2025

<A NVIDIA.
Source: IDC Global DataSphere 2 I



Challenges

Difficult to take a RAG pipeline from proof-of-concept to production

Accuracy Data Security Disaggregated Innovation Velocity

g
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Accurate generations Sending sensitive data System builders must Automated LLM New models and
require retrieval systems to remote endpoints is piece together and transactions make techniques appear
tuned to match the data inherently insecure integrate many transaction costs every day

components unpredictable

<ZINVIDIA. I



NVIDIA NeMo Retriever Accelerates RAG Applications

NVIDIA open, commercial microservices power enterprise RAG pipelines turning data into knowledge

Optimized Inference Engines,
Built on NVIDIA NIM

(&)

State-of-the-art, customizable
models, fine-tuned for accuracy

Flexible and modular
deployment

oD & (¢

“.“:  Accelerated vector search

\\/V\ Production Ready

Try RAG Blueprint at build.nvidia.com

Retrieval Pipeline
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LLM
(Optional)
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Response

NeMo Guardrails
(Optional)

Reflection

®

NeMo Retriever
Reranking

%

NeMo Guardrails
(Optional)

)
Query
User
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Query NeMo Retriever
Processing Embedding

B3

Vector Database
(cuVvs)

Extraction Pipeline

Text and

I O Pages Tables
‘@ Charts Infographics’

Multimodal
Enterprise
Documents

)

NeMo Retriever
Microservices for Extraction

8

NeMo Retriever
Embedding
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Multimodal Data Extraction for Enterprise RAG at Scale

Unlocks knowledge from trillions of documents with 15X higher extraction throughput

Multimodal

Unlocks the next level of indexable enterprise
data from text, tables, charts & infographics.

High Accuracy

World-class accuracy with high throughput
extraction for RAG pipelines.

High Throughput
Quickly parse, extract, and embed data from
complex documents at scale.

Customizable & Decomposable

Hyper-modular components for flexible
deployments

See RAG Blueprint at build.nvidia.com

Extraction Pipeline

Page Elements

Graphic Elements
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Pages as Images.
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NeMo Retriever Multimodal Data Extraction Microservices

Customizable & Scalable Multimodal Retrieval Accuracy Higher Throughput

50%
fewer incorrect answers
15x

improved throughput

Supports docx, pptx, png, jpg,
infographics

Extract text, structured charts,
tables

Customizable extraction operations F~ wmost . nNmon |

GPU accelerated linear scaling
NeMo Retriever Extraction Recall@5 Accuracy Multimodal Data Extraction Throughput

Retrieval of Enterprise Documents Extraction of Enterprise Documents

Built on NVIDIA NIM

See

ZINVIDIA



Technical
evolution:
from
standalone
models to
agentic
systems

1BM Data Platform | © 2025 1BM Corporation

Al that can
create for you

Models

Problem-solving
Logical thinking

Pattern matching

Al that can
chat for you

Q

Assistants

Information retrieval

Traditional assistants

Al that can
do for you

Single-agent assistants Multi-agent assistants



Al Agents

An Al agent is an autonomous
system that can use tools and
collaborate with other agents
to plan and act on tasks. After
it acts, the agent reflects on the
results of its actions, learning
iteratively and refining its
approach to better align with
its defined objectives.

IBM Data Platform | © 20251BM Corporation

Input (Conversational UL or
App/Business Process)

Agent

— N

Plan — Execute — Reflect

i

Output of Execution

Memory

Short-term

Long-term

Tools/Agents

Web Research

Documentation (RAG)

Code Execution

Utility Agent(s) ...

15



AI Application Platform

BioNemo

Digital Twin

Robotics

Protein
Binder

Agent 1Q

NemoTron

Dynamo

NeMo
Retriver

IBM Confidential

Agent Applications

(Autonomous Agents, Tool-using Agents)

IBM CAS

Multi-agent
Collaboration

Storage Scale

Standard interfaces
Open architecture
Multiple-frameworks

Multiple-models
Multiple-accelerators
Optimized cost & performance

16



IBM CAS Scale at GTC Taipeion 05/19

S3/NFS 1BM Storage P
Scale + AFM Runtime

NVIDIA GPU Operator

NVIDIA NeMo Retriever

Vectorize Votkor

Database

Enterprise Metadata and
Role-Based Access Control

RedHat
OpenShift

Vectorized
Re-rank

CAS Search
AP1

NVIDIANIM

ey

Answer

NVIDIA.




IBM Content Aware Storage

Inf

erecning SDS: \ /

Running CAS SDS on GPU

Hybrid Cloud Enterprise inferencing storage serviCes (epck, Fusion HCI, GPU servers, clouds)
/ Inf

erencing appliance \ Gferencin Storage aa
Turn-Key inferencing server
servers (including DGX, HGX) IBM Fusion HCI
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IBM CAS - Single name space for distributed
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inferencing

O g medhat

NVIDIA

ESS6000
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IBM Cloud

AAzure

and others...
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