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What We Do How We Do It

Drive the awareness and adoption of a broad set of technologies, By delivering:
including:

Expert webinars and podcasts

=

&

Storage Protocols (Block, File, Object)

Programming frameworks

" Traditional and software-defined storage White papers
" Disaggregated, virtualized and hyperconverged
" Al, including storage and networking considerations
" Edge implementation opportunities and factors
[ ] Blogs
" Storage and networking security '
" Acceleration and offloads Dﬁ Social Media
v’
v’

Sustainability

DSN

A SNIA Community
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Logistics

N
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The slides are available under the attachments tab at the
bottom of your console.

Questions are welcome!
Please rate the session and provide feedback!

Want more sessions like this or other topics, let us know!
v JOIN US! We meet on Thursday mornings at 11:00 AM eastern.
» Email dsn-chair@snia.com if you have questions.
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SNIA Legal Notice

= The rgaterial contained in this presentation is copyrighted by SNIA unless otherwise
notead.

= Member companies and individual members may use this material in presentations
and literature under the following conditions:

= Any slide or slides used must be reproduced in their entirety without modification

=  SNIA must be acknowledged as the source of any material used in the body of any document containing
material from these presentations.

= This presentation is a project of SNIA.

= Neither the author nor the presenter is an attorney and nothing in this presentation is
intended to be, or should be construed as legal advice or an opinion of counsel. If
you need legal advice or a legal opinion please contact your attorney.

= The information presented herein represents the author's personal opinion and
current understanding of the relevant issues involved. The author, the presenter, and
the SNIA do not assume any responsibility or liability for damages arising out of any
reliance on or use of this information.

NO WARRANTIES, EXPRESS OR IMPLIED. USE AT YOUR OWN RISK
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The "Al Stack” Webinar Series

o Building a Strong Foundation for All
Experience Levels:

v Starting from the basics
» Building steps-by-step
» Connecting theory to practice

v Demonstrations

o Preparing for real-world challenges
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Al Stack Webinars

1. Introduction to Al and
Machine Learning

2. 626 Understanding Model Training

3. # Model Inferencing and
Deployment

4. @ Impact of Al on Network
Infrastructure and Interconneccts

8 = Parallelism in Al
—> (Model, Data, Tensor)

6. D Collective Communication
Libraries (NCCL and RCCL)

7 O:g In-Network Collective Operations
' (SHARP and UET)

8. {§} MLOps Frameworks

9. [z] Management and Orchestration

10. @ Security Considerations for Al
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Agenda
01

History and Development Timeline

02

Introduction to Al and ML

03

Learning Techniques

04

Tokens

05

Retrieval-Augmented Generation (RAG)

06

Al Types and Road Map

07
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Demo: Training a Tiny Neural Net
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Artificial Intelligence History and Development Timeline

- 7/ 19 1961 19
Mechanical = Neural Artificial ELIZA
Calculator Analytical Networks The Turing Intelligence IU:lmta ?el First Shakey
Engine Test Term n “Z r:a Chatbot
1642 1943 1956 Robo 1964

1967 > Al Winter < 1996

2002 2014 017 — 2022
I;Tep SIRI Eudene AlphaGo Umma‘!e University
ue Roomba Groogstman In::;:::al Courses ChatGPT
1997 2011 2016 AONRS

10| ©SNIA. All Rights Reserved. SNIA .ﬁ

DSN

A SNIA Community




SNIA | DSN

Introduction to Al and ML




Introduction to Al and ML

Y]

Y

Y]

Y]
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The simulation of human intelligence
in machines that are programmed to

ArUflClal | Nnte | | |gen ce (Al ): ; think, learn, and solve problems

{ autonomously.

» Broad concept of machines simulating human
intelligence.

Machine Learning (ML):

0 (Sju bset of Al that allows machines to learn from
ata.

Deep
Deep Learning (DL): Loarning
» Subset of ML using neural networks with many ‘=
layers.

Relationship - DL < ML < Al:

o All part of the same family, but increasingly

Subset of Al that uses statistical

Sp@Clalized, methods to learn from data and
These technologies power everything from  emeence e " Subset of L that uses multtlsyer
. . . neural network to make compiex
smart assistants to self-driving cars. decisions and predictions with

high accuracy.

DSN

A SNIA Community




How Does Artificial Intelligence Work?

How does it work?

» Training - Ingesting large amounts of data (structured and unstructured) and
analyzing the data for correlations and patterns

» Inferencing - looking at patterns to make predictions

Examples of Artificial Intelligence:

» Natural Language Processor (NLP)

v Interpreting human language for computers to understand. Examples: Siri and Alexa,
search engines, spell/grammar checking, translation.

v Computer Vision

v Enables computersto "see," interpret, and understand the visual world. Examples:
Facial recognition, quality control in manufacturing, autonomous vehicles, medical
Imaging

» Large Language Model (LLM)

v  Primary function is to predict and generate sequences of words. Examples: xAl Grok,
Open Al ChatGPT, Google Gemini
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Learning Techniques

» Supervised Learning:

Algorithms are given labeled inputs for training to learn the relationship between
outputs.

o Unsupervised Learning:

Algorithms learn patterns and structures from unlabeled data.

& Reinforcement Learning:
An agent learns to make decisions by interacting with an environment and receiving

feedback.
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Supervised Learning

v Algorithms are given labeled inputs for training to learn the relationship
between outputs.

Input: Labeled Data

/ Labeled Data
w -

d
n W
..

~
d

gu;:'t

Labels
Camel Cow

Supervised Learning
Algorithm

/ Model Training \

—upeniat

Training Desired
Data Set Output

o

__..Kt)

i
Algorithm  Processing

} N

A mixed collection of items with
categories given.
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\ Labels provided! /

The Al analyzes similarities to

find labeled groupings.

Output: Discovered
Groups

/ Output \
(4 Cat
_',

- W Camel

» - .
- /

ltems are clustered into
distinct groups based on

labels provided.
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Unsupervised Learning

v Algorithms learn patterns and structures from unlabeled data.

Unsupervised Output: Discovered
Learning Algorithm Groups

/ Raw Data \ / Model Training \ / Output \

w - ¢ oo > desdd
o d L3

d
NN ety NN
- o ¢ IO

|

\W ‘d W/ wo human Iabelsprovidedy \ /

A mixed collection of items with The Al analyzes similarities to ltems are clustered into
no categories given. find natural groupings. distinct groups based on
their features.

Input: Unlabeled Data
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Reinforcement Learning

» An agent learns to make decisions by interacting with an environment and

receiving feedback.
Reinforcement

Learning Cycle

f \ Model Training
—  » Action
5| Agent
\ Deckigentity j
Reward
Environment
4 [ States ] A
[ Actions | Environment |«
| Rewards | Stat.e

\ Simulated or physical world j
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Action A

A decision the agent makes
in the environment.

Reward
Feedback given by the
environment after an action

State
The situation the current
agentisin.
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Reinforcement Learning

» An agent learns to make decisions by interacting with an environment and

receiving feedback.

. N P Y
Decision-making entity

Environment

4 [ States ] N
[ Actions ]

| Rewards |
\_ Simulated or physical world ~/
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—

State

Reinforcement
Learning Cycle
Model Training

5| Agent

Reward

Action

Environment

This cycle repeats many times
for the agent to learn.

Output: Updated,
optimized, Policy

Policy

The learned strategy that
achieves the desired results
most efficiently.
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What is a Token?

o A token in Al is the smallest unit of data that a model processes

o Words are the tokens when processing Natural Languages
v Pixels of the image are tokens when processing Image Recognition

v Tokens are the building blocks that Al systems use to understand and
generate information.

o Tokenization: breaking down information into manageable pieces
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Creating “Tokens” to make Predictions (NLP)

» Natural Language Processing (NLP)
» Puppies like to eat...

Creates Tokens

“"Pu ppies" =1 Q. puppies like to eat - Google Search
”|i|<e" = 123 Q. puppy likes to eat grass
"to" =45 A puppy likes to eat rocks
"eat" = 789 Q. puppy likes to eat leaves

o [1,123, 45, 789]

mn 7z n

» “grass”, "rocks", “leaves" are very common
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Creating “Tokens” to make Predictions (CV)

v Image Recognition - Computer Vision

1. Turns images into pixels
1. Color pixels: RGB
2. Grids

2. Layers
1. 1stlayer = Outlines

2. Later layers = Shapes

3. Patterns
1. Eyes, ears, nose, tail...
2. Textures
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Retrieval-Augmented Generation (RAG)

» Advanced Al architecture that combines language

models with a retrieval system.

» Retrieval systems:

» Online search engine T
v Active database to query '
a Why is RAG needed? User

» Fights hallucination - making up facts if the information is

not known

o Provide up-to-date information; knowledge base,

products, legal/medical, financial
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Database/ Large Language
Internet MOde'
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Types of Al

Generative Agentic Physical
111192 —
iy )

’:.Jsgyn-l

Al systems that can create new Can use common sense, learn Al systems that perceive,
Definition content such as text, images, music, continuously, and reason like a understand, and act directly within

code, or video.

human. the physical world.

Trained on large datasets, using Adaptability and full cognitive Integrates real-time perception,
Capabilities models like transformers mimicry, not just task-specific adaptive decision-making, and
(e.g., GPT, DALLE). performance. physical interaction capabilities.

Warehouse and factory robots,
robotic surgery systems, and
autonomous cars and drones.

Y CiEieA (gEnsrEies e Can learn anything and interact like

EXamp|es * DALLE (generates images)
* GitHub Copilot (writes code) a human (Data from Star Trek)

Create content Act autonomously Interact with objects
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Artiticial Intelligence - Road Map

Artificial Narrow Artificial General Artificial Super
Intelligence Intelligence Intelligence

Designed and trained for one
What is it specific task or a limited set of
tasks.

Can understand, learn, and apply Surpass human intelligence and
intelligence across a wide range of have capabilities for problem-
tasks . solving.

Can use common sense, learn ASl is theorized to emerge rapidly
continuously, and reason like a from AGI through recursive self-
human. improvement.

Learns patterns to perform a single

How it works programmed and assigned task.

Adaptability and full cognitive Superiority beyond humans,
mimicry, not just task-specific leading to capabilities currently
performance. unfathomable to us.

Think of it as a highly skilled tool,
not a generalized thinker.

Key Differentiator

Voice assistants (Siri),

Capable of making scientific
Examples recommandation engines (Netflix),

discoveries and creating new
knowledge.

Can learn anything and interact like

LLMs (ChatGPT). a human (Data from Star Trek)

Machine Learning Machine Intelligence Machine Consciousness
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Demo: Training a Tiny Neural Net: O vs 1

v 1957 - Rosenblatt’'s Perceptron: first trainable neural net

v 1960 - Widrow & Hoff's ADALINE: introduced gradient descent
v 1969 - Minsky & Papert: exposed limits of single-layer nets (e.g., XOR)

v 1974-1986 - Backpropagation emerges and gains traction

» 1989-1990s - LeCun applies backprop to convolutional nets (e.g., LeNet)

v Today - Gradient descent + backprop still power modern neural nets

& Demo Goal - Train a tiny net to answer: IsitaOora 17
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Demo

spispisp NN SpIspispispisp NN IS SIS pISpISpISpINg
spispnpnNpispispNp N INpISpispNpspISpINpISpISpINg
spisppnspispispNp N INpISpispNpspINpINpISpISpINg
8D SRISPINE
1 ST

U IINUAIND
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Q&A
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After this Webinar

= Please rate this webinar and provide us with your feedback

= This webinar and a copy of the slides are available at the SNIA
Educational Library snia.org/educational-library

= A Q&A from this webinar, including answers to questions we couldn't
get to today, will be posted on our blog at sniablog.org

= Follow us on Linkedln and X @SNIA
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https://www.snia.org/educational-library
https://www.snia.org/educational-library
https://www.snia.org/educational-library
http://sniablog.org/
https://www.linkedin.com/company/snia/
https://twitter.com/SNIA
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