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1. Introduction (1/2)
MAMS Al (Generative Al) AJE 3=0]

PRECEDENCE|

GENERATIVE Al MARKET SIZE, 2023 T0 2032 (USD BILLION)

120 $ 118.06
108
96

72
60

36
24
12

Source: www.precedenceresearch.com
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1. Introduction (2/2)

Al (1950~)

ML (1960~)

DL (2010~)

Generative

Al ()

® QIZX|s(Al) History

1. Al — FEI7|5E A|AE! (1950 CH~1960HLH)
2. ML - Al Y (1960LH ~1990LILH)

3. DL-H 2d (2010ALH ~ 3ixH)

4. Gen Al - 483 Al (31xH)

e 2017 : “transformer” 220 oI5t LLM S{H A|Zt
- token M2|E St DL architecture £8}

- self-attention &&. “Attention is All you Need” =&

« 2018 : GPT 7§t (Open Al)
« 2023 : Chat GPT3

MHAYMUST



Al WAVE 2024 - 48 AIE

2|8t Full Stack Validated Design

2. Generative Al H{Z4 2 744

e Mol LI

The sky is

Generative Al —

F

QIZI0| BAIM o= T2 ]2 AUSHK| Q411 7|E O|M|2t AEIUKTRIE RAISH 2EI=(ex. 0|0]X|, HIAE,
]

b= QLR)E MHE £ = BUE AS6H= 2sX|se| o 20¢f
Transformer — 20179 Vaswani =20 A A7, 0] 20 A E &S

GPT (Generative Pretrained Transformer) — Open Al 7t 7H2¢5t Transformer 7|8t2] LLM

=
LLM (Large Language Model) -~ 28tHO = X0 HIAEZS Olof], X2 X dde = U= E 24 7IeS AHEst0

Ok

(= |
O

/et HIO|Ef MEO|AN 228= 13 S Al 2E
Foundation Model - &|0|20| X|ME|X| L2 &H|SH H|0|E &I ol £ 2= iR 21F X|s 2E. (GPT, llama2,

etc.)

P
,}—*\{&/\

_— ;i_ff?\\,
\»\\\\\

LLM

+ Transformer models built with unsupervised learning

o Vore ety proved to be effective next-token predictors

blue = -0.96 . . .
clear = -1.60 - Foundation models: Trained on massive unlabeled
usually = -2.47 —— The sky is blue datasets and can be tuned to specialized applications
the =3-3;10 with comparatively few examples
<=3
Lo sty - Large Language Model: Scaled-up architectures that can
Total: -0.96 k D on 1 toki v . ..
(75 18% probabilty covered n top 5 logis) accomplish language-related tasks like summarizing,

translating, or composing new content

MHAYMUST
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3. Type of Workload (H22E |§%)

=
@_

ol
op

Fa(

)

]
i

Model Customization

Application
Dependent

Special
Data

| & Trained i
Model

Human
Feedback

Coding
Medical Advice
Education
Writing
Creative

Specialized

Model

Z2 (Inference)

q
®

Answer

MHAYMUST
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I 4. Benefits and Use cases

® Generative Al 2| ™

o MAM SFAF (Improved productivity)

o SFME 170 AS (Enhanced customer experience)
« O L2 oAt ZH (Better decision—making)

« H|E HZ (Cost savings)

« A = (Increased innovation)

- ZAM 22| (Competitive advantage)

® Generative Al 2| Use Case

1724 MH|A (Customer Service)
FEIX OtE7| (Contents creation)
M= OXt2l (Product Design)
W (Education)

At7| E4X| (Fraud detection)

9|=& (Healthcare)

ALY (Gaming)

AT EQN 7HL (Software development)

MIIAYMUST
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5. Two Ways to Build Al Platform

Do It Yourself (DIY)

Build from Open Source

Deploy on Current
NVIDIA GPU Architecture

Self Service Support

NVIDIA Al Enterprise

Buy Secure, Scalable, & Reliable
Platform

Deploy on Past, Current, & Future
NVIDIA GPU Architecture

NVIDIA Enterprise Support

MHAYMUST
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Project Helix

Blueprint for on—premises generative Al

Project Helix is a full-stack solution that enables enterprises to create and
run custom Al models built with the knowledge of their business

Deploy Generative Al with Dell Technologies and NVIDIA expertise

Dell + NVIDIA 2] &

Validated designs Enterprise-wide
Inference

Best-in-class infrastructure ° De” (HW) + NVlDIA ( )
= >

Trusted Actionable

Gen Al 224 M3
results. decisions.

AEH
W - 7RI HE AUE HSols 4S5 E EAH O EX) S

) GenAl workstream
High performance Integrated Expert

platforms GenAl stack advisors

Refine « Sizing ¥ scaling M2 HlS

« X&AMO=Z JHM Jtset A=Y Gen Al model A&

improvement Model optimization

D&ALTechnologies @2 NVIDIA

MIIAYMUST
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Dell and NVIDIA Solution Architecture

Scalable, Modular, Secure, and High—performance Solution

NVIDIA Al Enterprise

Conversational Al:
NVIDIA NeMo

Recommenders:
NVIDIA Merlin

Vision Al:
NVIDIA Metropolis

Speech Al:
NVIDIA Riva

Cyber Security:
NVIDIA Morpheus

AlOps & MLOps Platforms

cnvrg.io  {yoommo O

% Kubeflow mlf low rugi

Base Command Manager

Host Provisioning Kubernetes Deployment Management & Monitoring

Enterprise Linux

NVIDIA Infrastructure

PowerEdge
XE9680, R760XA

S B =

Dell Infrastructure

PowerScale ObjectScale

PowerSwitch
NVIDIA
Switches &
NICs

NVIDIA GPUs

T P4
2 | H100, L4, L40

Dell Validated Designs based on the Project Helix
initiative includes:

*Generative Al training and Al inferencing

Computing: Dell PowerEdge servers, for example, the
PowerEdge XE9680 and PowerEdge R760xa, which are
optimized to deliver generative Al performance for
Project Helix solutions.

*Infrastructure: When NVIDIA® H100 Tensor Core
GPUs and NVIDIA Networking are combined with Dell
servers, this will form the Project Helix infrastructure
backbone.

*Data Storage: Customers can add Dell PowerScale and
Dell ECS Enterprise Object Storage for scalable
unstructured data storage

*SW Stack & Tools: NVIDIA Al Enterprise, including
NVIDIA NeMo, and Base Command Essential

+ Dell OpenManage Enterprise, Dell OpenManage
Enterprise Power Manager, Dell CloudIQ

And, 3 party MLOps Platform

mAYMUST
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Dell PowerEdge Server (for NVIDIA GPU)

XE9680

Mlmwwusr
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NVIDIA GPUs — Technical specification and use case

NVIDIA H100 SXM GPU | NVIDIA H100 PCle GPU | NVIDIA L40 PCle GPU
ggsv"’e?gjge'a;eef\fers ong  |PowerEdge XE9BBO (8) | PowerEdge R760xa (4 PowerEdge R760xa (4)
max # of GPUS) PowerEdge XE8640 (4) PowerEdge R760 (2) PowerEdge R760 (2)
GPU Memory 80 GB 80 GB 48 GB
Form factor SXM PCle PCle
Multi-instance GPU support | Up to 7 MIGs Up to 7 MIGs None
Max thermal design power
(TDP) 700 W 350 W 300 W
NVIDIA Al Enterprise Add-on Included with H100 PCle Add-on

Use cases

Generative Al training Large
scale distributed training

Discriminative/Predictive Al
Training and Inference
Generative Al Inference

Small scale Al

Visual computing
Discriminative/ Predictive
Al Inference

https://resources.nvidia.com/en-us-tensor-core/nvidia-tensor-core-gpu-datasheet

MHAYMUST
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NVIDIA GPU Connectivity in PowerEdge servers

ujo

GEN Al SH0f &t=3}E 02 GPU SM8S %= Dell PowerEdge A
NVLink 2t NVSwitch= U2 Al S& Z=120j 0| &XQl 1LHHE (900 GB/s) ¥ 'F2 XA AlZt2| HIO|E HE &0

A

NVLink Bridge

NVLink
H100 GPU 0 H100 Pam—
[ei=i0l ——
H100 GPU 1 3¢ -
T - <
Z =

L40S GPU 0

L40S GPU 1

L40S GPU 2

H100 GPU 2

H100 P4
V) ——
H100 GPU 3 NVLink

L40S GPU 3

CHTHES
DAL DAL

DELL PowerEdge R760xa DELL PowerEdge R760xa DELL PowerEdge XE8640 DELL PowerEdge XE9680

NVIDIA L40S PCle GPU NVIDIA H100 PCle GPU NVIDIA H100 SXM5 GPU NVIDIA H100 SXM5 GPU
NVLink OJX|2& NVLink Bridge AM|TH NVLink 4M|CH NVLink + 3MICH NVSwitch

MHAYMUST
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Software Development Platform for the Al Pipeline

DATA PROC

Full Stack Validated Design

TRAIN

fgj

OPTIMIZE

rn
= -l||||-|-
a

Vision Al Speech Al
NVIDIA Metropolis NVIDIA Riva

% Kubeflow m|f/OW

Host Provisioning

PowerScale ObjectScale PowerEdge

NVIDIA Al Enterprise

™ @

Conversational Al: Cyber Security: Recommenders:
NVIDIA NeMo NVIDIA Morpheus NVIDIA Merlin

AlOps & MLOps Platforms

cnvrg.io  Goowmo MO

:

GPU Operator Network Operator

Base Command Manager

Kubemetes Deployment

Enterprise Linux

— i XE9680, R760XA PowerSwitch
= S ) o] =

Dell Infrastructure

57 NVIDIA GPUs [E==a]
<] H100, L4, L40

Management & Monitoring

NVIDIA Infrastructure

run:
dl

NVIDIA
Switches &
NICs

DEPLOY

NVIDIA Al Enterprise

MIIAYMUST
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NVIDIA Al Enterprise
End to end Al Software

NVIDIA Al

Al Foundation Models &
Services

Al Platform Software

Accelerated Infrastructure

v

NVIDIA Al Enterprise

Workload and
Infra Management

Model Deployment

Triton Management Service

Cloud Native Management
and Orchestration

GPU Operator/Network Operator

Cluster Management

Base Command
Manager Essentials

Infra Acceleration Libraries
Magnum 10, vGPU, CUDA

Al Use Cases and Workflows

Al =g o
w05

LLM Speech Al Recommenders Cybersecurity
== & ©
== see
(0] _'-%i Ill
Medical Video Route More
Imaging Analytics Optimization

Al Development

Model Training
TAO, PyTorch/TensorFlow

Data Prep
RAPIDS

Simulate and Test
TensorRT

Deploy at Scale
Triton Inference Server

mAYMUST
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NVIDIA NeMo for Custom LLMs

* End-to—end, cloud—native framework to build, customize and deploy generative Al models

Queries (/ >

O
OLAO wlimen | AR — | i

($¢)

DEVELOPERS APPLICATIONS
Data Curation Distributed Training Model Customization Accelerated Inference Guardrails

NeMo Framework

NVIDIA Al Enterprise

o o |
—) 11061

Multi-Modality Data Curation at Scale Optimized Training Model Customization Deploy at Scale Guardrails Support

Build language, image, Extract, deduplicate, filter info Accelerate training and throughput by Easily customize with P-tuning, Run optimized inference at- Keep applications aligned NVIDIA Al Enterprise and

generative Al models from large unstructured data @ parallelizing the model and the training SFT, Adapters, RLHF, AliBi scale anywhere with safety and security experts by your side to keep

scale data across 1,000s of nodes. requirements using NeMo projects on track
Guardrails

MHAYMUST
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NVIDIA Al Inference Platform for Enterprise

MLOps Al Applications Triton =& AMH
- standardizes Al model deployment and execution and delivers

NVIDIA Al Enterprise for Inference fast and scalable Al in production

Workload and Al Use Cases and Workflows °
Infra Management

Any framework, any model, any platform, any query type,

. i -5 A any deployment location, high performance

i C

Triton Management Service LLM Speech Al Recommenders Cybersecurity T
ensorRT
Cloud-Native Management r S eee = | - | | ’ |V | W
Native § I?I SDK for high—performance DL inferencing, delivering lo
and Orchestration o8 . . . .
GPU Operator/Network Medical Video Route Vore latency and high throughput for inference applications.
Prpstoe Imaging Analytics Optimization
Cluster Management Al Development
Base Command *  TensorRT—LLM for the latest Large Language Models

Manager Essentials
Data Prep Model Training

RAPIDS TAO, PyTorch/TensorFlow

A 4

Triton Management Service*
— enterprise control plane for Triton

Infra-Acceleration Libraries
Magnum |0, vGPU, CUDA

Simulate and Test
TensorRT

Deploy at Scale
Triton Inference Server

Cloud | DataCenter | Workstations | Edge . Simplified deployment, Resource Maximization,
Monitoring & Self-healing
OO fannd H
cPU GPU DPU

*Exclusive with an NVIDIA Al Enterprise subscription #fthvmust
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NVIDIA Al Workflows

Prepackaged reference application to rapidly automate your business with Al

Generative Al
Knowledge Base
Chatbot

Generate accurate real-
time responses from the
company'’s knowledge
base

Intelligent Virtual

Assistant

000

Engaging contact center
assistance 24/7 for
lower operational costs

Audio
Transcription

B

World-class, accurate
transcripts based on
GPU-optimized models

Digital Fingerprinting
Threat Detection

Cybersecurity threat
detection and alert
prioritization to identify
and act faster

Spear Phishing
Detection

— &3

Use generative Al to
improve the detection of
spear phishing emails

Route

Optimization

o5

Vehicle and robot
routing optimization to
reduce travel times and

fuel costs

Next Item Prediction

(0]

Personalized product
recommendations for
increased customer
engagement
and retention

NVIDIA Al Enterprise

| —

Edge

(©)

(/

Q Cloud — Data Center

© Embedded
‘ mpedde
1O

mAYMUST
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Introducing Base Command Manager Essentials

Purpose-built for Enterprise Al Infrastructure Management

Infrastructure
Provisioning

(D o

*Exclusively available with NVIDIA Al Enterprise

ra-

r— |
Q-0
p-S-00

Workload Management

Data scientist0f] ZQ 5t

tool & 2|AAZ &7 Hl&2

— Data Center

Vi E
NVIDIA Metropolis

% Kubeflow

NVIDIA Al Enterprise

= .||l||.|. r- @

(B
Conversational Al:
NVIDIA NeMo

ision Al: Speech Al:

NVIDIA Riva
AlOps & MLOps Platforms
cnvrg.io  oommo
2%

miflow

GPU Operator Network Operator

Base Command Manager

Host Provisioning Kubernetes Deployment

Enterprise Linux

PowerScale  ObjectScale PowerEdge
XE9680, R760XA PowerSwitch
@ @ D=

Dell Infrastructure

752 NVIDIA GPUs
<] H100, L4, L40

Cyber Securi
NVIDIA Morpheus

ity: Recommenders:
NVIDIA Merlin

Hz0al run:
dl

Management & Monitoring

NVIDIA Infrastructure

NVIDIA

Switches &

NICs

i

- -

Resource
Monitoring

0
{0

M0 QZtat A
ot XpM 3t S Bt

—

JC_ O[] Edee

MHAYMUST
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Base Command Manager Essentials*

Purpose—-built for Enterprise Al Infrastructure Management

*Exclusively available with NVIDIA Al Enterprise

NVIDIA. Base View ® > 0O @
B Overview Settings License info System information Version info Run comman d Fabrics Rack view
&  Networking » Partition base - gt-t-r9u1-05-23 e
O Prov >
' ®@ =B

P Grouping >
g @  Dev > Occupation rate Memory used / Memory free
g EE Data Infrastruct >
8 @ HeC > 16
Fr O Clowd > balances, '
5 28, Containers > ?
g & Storage >
c . . @ Configuration O
g xsog Ipta bles Flrewa ” & Monitorng N CPU system / CPU user Nodes status
a’- 2 identity Management >
“ P esources
9 RHEL | Rocky | SUSE | Ubuntu "
O

Ethernet InﬂnIBand - I : . . - D - ‘ - - -
I TetsicPuSystem (%) [l TotsiCPUUSer (%) Wl NodesDown [l NodesTotsl [l NodesUp
Failing Health checks Workload
Memory o

Base Command Manager comes with every DGX system.
For other systems, Base Command Manager Essentials is included with NVIDIA Al Enterprise
MHAYMUST



https://www.nvidia.com/en-us/data-center/dgx-platform/
https://www.nvidia.com/en-us/ai-data-science/products/base-command-manager-essentials/
https://www.nvidia.com/en-us/data-center/products/ai-enterprise/
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A
Reference architecture — LLM Customization

Foundation Model

Llama 2 7B Llama 2 13B

Llama 2 70B
LLM TNe_Mo | ?leMo
raining nierence
Framework Container Container )

' R, |

Kubernetes Kubernetes GPU Network '1‘=< Slurm Fabric GPUDirect
Control Plane Workers Operator Operator ‘ Cluster SManager RDMA

NVIDIA

Infrastructure S anar:en g
Management Sl Contal
Manager ontainer Runtime
Essentials
Enterprise Linux
o J
126 Cessszsese |
PowerEdge XESE80 each with 8 x NVIDIA H100 GPUs
Dell PowerEdge Servers Dell PowerSwitch
for management node and  $5232-ON or S5248-ON Compute and Storage Infrastructure
Kubernetes control plane J
L Management and Network Infrastructure i)

PowerEdge R660 Base Command
Manager Essentials and Kubernetes
Management Nodes
Yod N Dol Nl St
= A D T R

Y7 S Sal =t = |

PowerSwitch S52xx/S54xx/
Z94xx Series Ethemet

= =

I MAYMUST
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Reference architecture — Inferencing

( Predictive Al Models Generative Al Models

Predictive )
L.
( N\

Al/ML NVIDIA
Platform Merlin
Tools Framework

NVIDIA
NeMo
Framework

NVIDIA Triton
Inference
Server

cnvrg.io

Kubernetes
NVIDIA Control Plane
Infrastructure Base

Management It
Manager

Essentials

Kubernetes GPU

Network

Workers Operator Operator

Container Runtime

Enterprise Linux

IO 0o o
LR

=B 0_0.(

W g e g W
38a8:8525!
-

QeZe%e®
Dell PowerEdge

R760xa with L40 GPUs

Dell PowerEdge

57 51 = 51 XE8640
H b :...:"_u:.:.: Dell PowerEdge
Dell PowerEdge Servers Dell PowerSwitch D EE——— XE9680
for management node and  S5232-ON or S5248-ON Dell PowerEdge
Kubernetes control plane R760xa with H100 ==
L Management and Network Infrastructure ) Compute Infrastructure
A o

Datacenter

PowerEdge R660
Base Command Manager Essentials
and Kubemetes Control Plane

PowerSwitch $5232/S54xx/
Z94xx Series Ethernet

: .___'_ll_|‘_ll_\_]l__|l_j__\l_ll_|l_]l__ll__| : l-___H_|I_|I_|_]V__\l__|__l__II_\I_H_|-_]l__|I_ ¥
o L I R I O H 3 [] s P i | | s | s -
00B
PowerEdge GPU PowerEdge GPU
Worker Node 1 Worker Node x
ooB
Uplink
*—e Management (SFP)

PowerSwitch N248-TE 00B

Storage (QSFP) Ethernet Switch

e&—s PXE and Out of band (1GbE)

MHAYMUST
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Project Helix G2 ME & Yot

Project Helix C|2. MIE|F 156[0] Al ¥Ed O ¥ K0 EE

(Generative Al in the Enterprise — Model Customization, Reference architecture)

Generative Al Models ] SW Stack & Tools ?:Ii;
5= a1 fAE
Stable Diffusion o = e

S . 8 B 3
Platform Merlln lnfuenco NeMo cnvrg.io .
: »;! NVIDIA Al Enterprise, NVIDIA NeMo, Ba
Jouvemetes [l Kuberetes se Command Essential 5 7|5 92 g6
inassuciurs [REECES

“Predictive Al Models

0/E &/= SW Stacks & Tools

33 3331
2eSeze®e®

Management and Network Infrastructure |

Compute Infrastructure

ama 2 78 Llama 2 13

172 Use—-Case T2 EEIQ]/
Dell Validated Designs PoC X8 ¥ W&
- A A =AU AHS

> OO

{ Foundation Model
LI

NVIDIA =
e S ‘ 12 Use-Case ZZEEI2Y/ PoC I3
Essentials

Enterprise Linux

[GenAl Validated Designs]

Model Training, Customization,

Dell PowerEdge ers. Dell PowerSwitch
for and 62 5248-ON

$5232-ON

or Compute and Storage Infrastructure

Management ana Network Infrastruoture and Inferencing

VD - Training (will be released )

AlOps & MLOps Platforms
% Kubeflow mlffow  cnvrg.io  {ioowmme M run:

ZLH(2) MLOps & BIELIAISS £2M FEf

ZEE S8 WZA/AH 2y

© Copyright 2023 Daol TS Inc.
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Al Infra (HW & SW) 1= 2! A5 E|AE

Project Helix 7|4t2| GPU Clusterg 715l M52 AS

A48 AL

Project Helix 7|9t GPU Cluster Systems 1=
using Base Command Manager Essential

https://infohub.delltechnologies.com/en-US/t/design-quide-generative-ai-in-the-enterprise-model-customization/
https://infohub.delltechnologies.com/en-US/t/design-quide-generative-ai-in-the-enterprise-inferencing/
https://docs.nvidia.com/base-command-manager/index.html#product-manuals

SW 4x| Z& % GPU Burn/DCGM &#Z

- GPU Driver, Fabric-Manager, CUDA Toolkit, ...

https://github.com/wilicc/gpu-burn
https://qgithub.com/NVIDIA/DCGM

NCCL (Single/Multi) HIAE

https://qithub.com/NVIDIA/nccl

MLPerf (Single/Multi) HIAE

https://qithub.com/mlcommons/training results v3.1/tree/main/NVIDIA/benchmarks/gpt3/implementations/pytorch

HPL-NVIDIA (Single/Multi) HIAE

https://catalog.ngc.nvidia.com/orgs/nvidia/containers/hpc-benchmarks

Nemo Framework(Single/Multi) HIAE
Model Customization/Inference

https://docs.nvidia.com/nemo-framework/index.html

27


https://github.com/wilicc/gpu-burn
https://github.com/NVIDIA/DCGM
https://github.com/NVIDIA/nccl
https://github.com/mlcommons/training_results_v3.1/tree/main/NVIDIA/benchmarks/gpt3/implementations/pytorch
https://catalog.ngc.nvidia.com/orgs/nvidia/containers/hpc-benchmarks
https://docs.nvidia.com/nemo-framework/index.html

(@Daol TS Mivmusr
Project Helix di2ME 1174 X0t

Model Customization ¥ Inferencing 2’42 Project Helix |2 ME|0|M HAEE = U= Pilot &H2 HE

Your data greatly improves the efficiency and value of GenAl

oNe)
ot I=A Al EHES 256t 7|EHEY Al model= M8 2
HNQ
“IZH HIO|EE 0|23t 2E Customization 2! Inferencingt™¥ S
YUTES

Large language models

el GenAl T2 7f&ol= Ol =20 ELH

Domain specific
Enterprise
Dello] 229 Al M27t L ZLH Dell Al B2 THELHALSO,
&2 Al JourneyE Z0| &L|LCE.

Customer GenAl Journey

Strategize
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Project Helix O|2ME{ Reference Design

Kubernetes
Infrastructure Pk
Management el
Manager

Essentials

Foundation Model **

Llama 2 7B Llama 2 13B
Llama 2 70B

LLM Naa | ;\leMo
Training nierence
Framework Container Container |
| Slurm GPUDirect

Kubernetes
Workers

Network Fabric

Operator (7| Cluster SManager RDMA

GPU
Operator

Container Runtime

Enterprise Linux

o1
v}

NVIDIA Quantum Switches

-

Dell PowerSwitch

Dell PowerEdge Servers
S§5232-ON or S5248-ON

for management node and
Kubernetes control plane

L Management and Network Infrastructure )

Dell PowerScale Storage

€9 [©9

PowerEdge XE9680 each with 8 x NVIDIA H100 GPUs

Compute and Storage Infrastructure

@

gl HiEAH Aol Al 21T2tE Fdotd,
e H 2LHEF

@

LLM FrameworkE 0[|&0l0{ 715 Al QIZ2t0i[A]
£ HE2H| 222 Customization 8t Inferencing

\.
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IDELL GEN Al in the Enterprise Compute IB NDR(400Gb)
o Storage ETH(100Gb)
Mgmt ETH(100GbE)
oty 0OB ETH(1GbE) —
ADD-ON (I i

Manager Essentials and Kubernetes

— Single Node - — Multi Node -

PowerSwitch 5521005540
Z84xx Series Ethemet

Head Node / k8s Node Head Node / k8s Node r == Storage -l

I Dellf ngs}«erScale
ECS Dell ‘ObjectScale g o
' WEKA jo’ \

DELL Solution architecture and software stack

8-GPU Single Node 4-GPU Single Node
NVIDIA Al Enterprise

=] i . .
LC ) @ XE9680 InfiniBand Fabric XEB640

Vision Al: Speech Al: Conversational Al: Cyber Security Recommenders:
NVIDIA Metropolis NVIDIA Riva NVIDIA NeMo NVIDIA Morpheus NVIDIA Merfin

AlOps & MLOps Platforms
7 : 1 H20.1 H
% Kubeflow mlfluw cnvrg.io  {oomi ’“2;

NDR SW NDR SW

Base Command Manager

Host Provisioning Kubernetes Deployment Management & Monitoring

Enterprise Linux

PowerEdge

PowerScale  ObjectScale

i = (AS-IS) (TO-BE)

NVIDIA GPUs
Dell Infrastructure m H100, L4, L40

© Copyright 2023 Daol TS Inc.


https://infohub.delltechnologies.com/l/design-guide-generative-ai-in-the-enterprise-model-customization/physical-architecture-96/
https://infohub.delltechnologies.com/l/generative-ai-in-the-enterprise/spirit-of-modularity/

Compute IB NDR(400Gb)
Storage ETH(100Gb)

Mgmt E

00B ETH(1GbE)

TH(100GbE)

ADD-ON C__ - i

- Single Node -

Head Node / k8s Node

HEME 1d:

:: I = .“'
THEE \fsgstaseasll
8-GPU Single Node 4-GPU)Singlte Node

XE9680 InfiniBand Fabric XE8640

NDR SW

DELL MGMT Network

(AS-IS)

RACK-1 RACK-2
42 42
41 41 NVIDIA QM9700(IB)
40 40
39 39 NVIDIA SN3700
38 38
37 37 Dell OOB Switch
36 36
35 35
34 34
33 33
32 32
31 31
30 30
29 29
28 28
27 27
26 26
25 25
24 24
23 23
22 22
21 21
20 20
19 19
18 18
17 17
16 16
15 15
14 14
13 13
12 12
11 11
10 10
9 Dell PowerEdge XE8640 9 Dell PowerEdge R760
8 8
7 7 Dell PowerEdge R760
6 6
5 5 Dell PowerEdge R760
§ Dell PowerEdge XE9680 : Dell PowerEdge R760
2 2
1 1 Dell PowerEdge R760

[@Daol TS Mivmusr

rack-1 K T EEETY

Dell PowerEdge XE9680 1 6 12,500
Dell PowerEdge XE8640 1 4 8,400
SUM 20,900

rack2 [ T TN
1 1

NVIDIA QM9700 1,720
NVIDIA SN3700 1 1 250
Dell OOB Switch 1 1 100
Dell PowerEdge R760 5 10 12,000
SUM 14,070



Compute IB NDR(400Gb)
Storage ETH(100Gb)
Mgmt ETH(100GbE)

OOB ETH(1GbE) o o o \
ADD-ON L ]
= Multi Node -
Head Node / k8s Node r-- --StFra-ge-- -
- EEeSACS=Rz | AL !
A bl I N N Quilo Sl Nt
. EEeceZR=R=a J o oaessialo
- EEe=ETR=A= | T gvEwivaond |
|  WEKAjo
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DELL MGMT Network

(TO-BE)

HEME 1d:

RACK-1 RACK-2
42 42
1 41 NVIDIA QM9700(IB)
40 40
39 39 NVIDIA SN3700
38 38
37 37 Dell OOB Switch
36 36
35 35
34 34
33 33
32 32
31 31
30 30
29 29
28 28
27 27
26 26
25 25
24 24
23 23
22 22
21 21
20 20
19 19
18 18
17 17
16 16
15 15 Storage
14 14 Storage
13 13 Storage
12 12 Storage switch
12) Dell PowerEdge XE9680 1 (1)
9 9 Dell PowerEdge R760
8 8
7 7 Dell PowerEdge R760
6 6
5 5 Dell PowerEdge R760
§ Dell PowerEdge XE9680 : Dell PowerEdge R760
2 2
1 1 Dell PowerEdge R760

@

RACK-1
Dell PowerEdge XE9680
Dell PowerEdge XE8640
SUM

RACK-2
NVIDIA QM9700
NVIDIA SN3700
Dell OOB Switch
Dell PowerEdge R760
Storage
Storage switch

SUM

Daol TS Muavmusr

E N B

1 6 12,500
1 4 8,400
20,900

e | | s |

1 1 1,720
1 1 250
1 1 100
5 10 12,000
6 6
1 1

14,070



2 5=

Hardware Parts

(d Daol TS

MMYMUST

= Parts QTY (8GPU, 4GPU) | QTY (8GPU, 8GPU) H|21
PowerEdge XE9680 1 2 HGX H100 8-GPU
Worker Node
PowerEdge XE8640 1 HGX H100 4-GPU
Head Node / K8s Node PowerEdge R760 5 5
InfiniBand Switch QM9700 1 1
MMA4Z00-NS 3 8 Switch side
InfiniBand NDR Transceiver :
MMA4Z00-NS400 6 16 GPU node side
InfiniBand MPO Cable MFP7E10-NO10 6 16
Mgmt Ethernet Switch SN3700 1 1
Mgmt Ethernet Switch - Uplink QSA | QSA 1 1
Mgmt Ethernet Switch - Uplink GBIC | 1GbE-T SFP 1 1
OOB Switch 000 1 1 DELL Switch
MFA1A00-C003 5 5
Ethernet Cable
MFA1A00-C010 4 4
NIC ConnectX-6 DX 2 2
UTP cable UTP CAT6 Patch cord 11 11 OOB Switch H&E&
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