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CLOUD-SCALE Al

NGC
[ Q 1
¢ @
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Optimized Platform
with the Highest
Al Efficiency

Al WORKSTATION
DGX Station

with

Al Workstation for
Data Science Teams

Al DATA CENTER
DGX-1

The Essential
Instrument for Al
Research

DGX-2

The World’s Most

Powerful Al System for |

the Most Complex Al
Challenges



Highest Performance, Fully Integrated HW System

NVLink Hybrid Cube Mesh
2x Xeon | 7 TB RAID 0 | Quad IB/Ethernet 100Gbps, Dual 10GbE | 3U — 3500W



designed to train the previously impossible

eTwo GPU Boards

8 V100 32GB GPUs per board
6 NVSwitches per board
512GB Total HBM2 Memory
interconnected by

Plane Card

NVIDIA Tesla V100 32GB @)

Twelve NVSwitches
2.4 TB/sec bi-section
bandwidth

@ Eight EDR Infiniband/100 GigE
1600 Gb/sec Total
Bi-directional Bandwidth

Y PCle Switch Complex

@Two Intel Xeon Platinum CPUs
30 TB NVME SSDs €

Internal Storage

ﬂ 1.5 TB System Memory

Dual 10/25 Gb/sec
Ethernet

29 <A



FULL NON-BLOCKING BANDWIDTH
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NVSwitch
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NVSwitch
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NVSwitch

NVSwitch

NVSwitch
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NVSwitch

NVSwitch




Single, unified stack for deep learning frameworks
Predictable execution across platforms

Pervasive reach

NVIDIA
GPU Cloud

’} @

DGX Station DGX-1 DGX-2

.._

- DEEP LEARNING, MACHINE LEARNING,

HPC APPLICATION CONTAINERS

- CONTAINER RUNTIME

- NVIDIA DRIVER
+ HOSTO0S

NGC SOFTWARE STACK



DGX SYSTEMS — THE VALUE OF INTEGRATED
SOLUTIONS AND Al EXPERTISE

From Design to Support:
End-to-End Al Expertise

o]
ErLZEertgg ‘ ‘

NGC DL SW

NGC DL SW

NVLink

NVLink NVLink

GPUs NVLink Server & NVLink Server & DGX
GPUs GPUs Systems
DIY stack

Value to IT and users

GPU




NVIDIA.

, and Scale the Data
Pipeline for Deep Learning

Simplify, Accelerate
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ANNOUNCING NVIDIA
DGX SUPERPOD

ﬁ: :-'E?gfgl?:&lz?&ggILREEA?DERSHIP Autonomous Vehicles | Speech Al | Healthcare | Graphics | HPC

Test Bed for Highest Performance Scale-Up Systems
* 9.4 PF on HPL | ~200 Al PF | #22 on Top500 list
* <2 mins To Train RN-50

Modular & Scalable GPU SuperPQOD Architecture
* Built in 3 Weeks
» Optimized For Compute, Networking, Storage & Software

Integrates Fully Optimized Software Stacks
* Freely Available Through NGC

= » 96 DGX-2H

1 +10 Mellanox EDR IB per node
~+1,536 V100 Tensor Core GPUs
-« 1 megawatt of power
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ACCELERATION SOFTWARE ON NGC
Ready-to-run GPU Optimized Software, Anywhere




SANVIDIA NGC | ACCELERATED SOFTWARE

Publisher: All v

NVIDIA.

CUDA is a parallel computing platform and
programming model that enables dramatic
increases in computing performance by

harnessing the power of the NVIDIA GPUs.

NVIDIA

The NVIDIA Deep Learning GPU Training
System (DIGITS) puts the power of deep
learning into the hands of engineers and
data scientists.

NGC.NVIDIA.COM

CONTAINERS

Search all content types

GPU accelerated inference for the Wide &
Deep Recommender model

PyTorch is a GPU accelerated tensor
computational framework with a Python
front end. Functionality can be easily

extended with common Python libraries ...

MODELS

Pretrained weights for the Wide & Deep
model.

NVIDIA TensorRT is a C++ library that
facilitates high-performance inference on
NWVIDIA graphics processing units (GPUs).
TensorRT takes a trained netwark, which ...

MODEL SCRIPTS

L

TensorFlow is an open-source software
library for high-perfoermance numerical
computation. Its flexible architecture

allows easy deployment of computation ...

{xnet

MXNet is a deep learning framework that
allows you to mix the flavors of symbolic
programming and imperative

programming to maximize efficiency and ...

HELM CHARTS

TensorRT Inference Server provides a data
center inference solution optimized for
NVIDIA GPUs. It maximizes inference
utilization and performance on GPUs via ...

0

Kaldi is an open-source software
framework for speech processing.
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mniSci (MapD)
PIDS
eepStream
IGIT

VCaffe
PaddlePaddle
yTorch

ensorFlow|

ensorR
ensorRT Inference
Server

on NVIDIA GPUs
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GLOBAL TECHNOLOGY FIRM
SPECIALIZING IN DIGITAL MEDIA

Home-grown DGX+NGC
“optimized” TensorFlow
TensorFlow stack stack
EASTER
1680 2600
images/sec images/sec

ResNet50 Training

heFt

WORLD-LEADING MEDICAL
RESEARCH CENTER

Home-grown DGX+NGC
TensorFlow stack TensorFlow
stack

2.1X

.F- FASTER
ﬁ

1238 2600
images/sec images/sec

ResNet50 Training
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Image: Graphical recording created at the Cancer Moonshot Summit, June 29, 2016.
Image credit: Adi Leigh Brown/White House Cancer Moonshot Task Force.



https://www.10xcollective.com/

Lung Nodule Detection & QO 20 S B e w 3 Lung Nodules Screening Report

Completed Tasks

Patient Information
1515046947 . Posi0,0,130,265 | o s

U1r5-07-06/UY

Step 1 - Upload Medical Images

L8 1LU

Step 2 - Deep Learning Analysis

Step 3 -Nodule Confirmation

Upcoming Tasks

Step 4 - Create Report

Observation
List of Detected Nodules

index  Measurement Location

1 2.23223 87-91
2 434693 97-98
3 223223 125-127
A 223223 128-131
5 223223 140-142
6 10.29,11.46 148-149
! 6.84,11.52 160
8 10.79,11.95 179

158-199

www.NVIDIA.com/Inception
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Image: One of Dr Matt Belousoff and Professor Trevor Lithgow ribosome structures illustrating complicated details
that can be determined using MASSIVE and the Titan Krios at the Ramaciotti Centre for Cryo Electron Microscopy.
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ARTIFICIAL
INTELLIGENCE

Techniques that enable
computers to mimic human
intelligence.
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40% 90%

of Digital
Transformation
Initiatives will use
Al services by 2019

of enterprise
infrastructure will
employ Al by 2021

Source IDC — Storage Workloads : Understanding The 2nd Chapter, July 2018
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WW Storage for Cognitive/Al Workloads
Revenue ($B)

WW Storage for Cognitive/Al Workloads
Capacity (EB)

63.3% CAGR 201.2

327
17.3

2017 2022

ource: IDC WW Storage for Cognitive/Al Workloads Foracast, 2017-2022
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Why Now?
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Stochastic Gradient
Descent

Perceptron
= |Learnable Weights

Backpropagation
= Multi-Layer Perceptron

Deep Convolutional NN
= Digit Recognition

. Big Data

Larger Datasets
Easier
Collection &
Storage

IMJS.GE
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:T"‘ 5 L
W ¥

WIKIPEDLA
S iyl

Ky g

DIGITAL
TRANSFORMATION

Neural Networks date back decades, so why the resurgence?

2. Hardware

Graphics
Processing Units
(GPUs)
Massively
Parallelizable

3. Software

Improved
Techniques
New Models
Toolboxes

lnF""

Tensor
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DATA FABRIC —=———

m
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: mll Microsoft |
. I WM Azure :
: Google 1
I Cloud Platform |
Unified : v |
. _ datalake _ | L___Eeunix_ |
LB = Al
. “GPU 34
BN =
ONTAP Select Cloud Sync ONTAP Al FabricPool Cloud Volumes
SnapMirror NetApp Private Store
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HEE | enovo
mmE NetApp

300GB/s

4-6x Performance
vs. Competition

#1 NFS

DGX-1 Uses NFS by Default

/9PB

> 25x Raw Storage Capacity
vs. Competition

65



I ThIRISERIA IR R S TR

* NVIDIA DGX-1
supercomputers

* NVIDIA GPU
Cloud Deep
Learning Stack

* NetApp AFF A800
cloud-connected

* NetApp ONTAP 9
all flash

* Trident, dynamic
storage
provisioner

» Cisco Nexus
3232C 100GbhE
switches
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AFF A800

AFF A700s

AFF A300

AFF A220

1 HA pair * 25GB/s 364.8TB 6.6PB

4 HA pairs 100GB/s 1.5PB 26.4PB 100GbE
12 HA pairs 300GB/s 4.4PB 79.2PB

1 HA pair 18GB/s 367.2TB 6.6PB

4 HA pairs 72GBl/s 1.5PB 26.4PB 40GbE
12 HA pairs 216GBI/s 4.4PB 79.2PB

1 HA pair 9.7GB/s 182.4TB 11.7PB

4 HA pairs 38.8GB/s 729.6TB 46.8PB 40GbE
12 HA pairs 116GB/s 2.2PB 140.4PB

1 HA pair 5.3GB/s 91.2TB 4.4PB

4 HA pairs 21.2GB/s 364.8TB 17.6PB 10GbE
12 HA pairs 63.6GB/s 1.1PB 52.8PB

* 1 AFF = 1 HA pair = 2 Nodes
** Based on ONTAP 9.4, NAS workloads
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- :I\f__-I:L lﬁ*lé Question: What is your choice of file system for the Al/DL Data Tier
NFS 32.38%
= JERAT HDFS 20.00%
= A[{ R S3 15.24%
s A S GPFS 10.48%
| _%_—pp%_’i_lﬂj Extd 7.62%
= BRI Lustre 6.67%
pre ZFS 4.76%
" ZTEHE XFS 2.86%
NMEE | enovo

mmE NetApp



DGX-1 §hap=hf

&R R 28 D 1 23 0 IR /1B 4%
MUTHIFRE R MNETREF SERNBBIOFRER N FERANSEES, ZEEREASEER

FTREAY

RFBin= e DGXETFEED HEFRLg s RIS R AT

SRS NA 10Gbe E%T?ﬁ% , NFS , BeEfbF AN /NS IERETRITF
NFS , S EMST I RER iR , EaFiEEestad

HPC NA 10/40/100Gbe IB HPCH{TTRIE R
DL 256x256 El& | Yes 63 million images | 10Gbe NFSE/ N MHEEXESIFE
DL 1080p B & Yes 13 million images | 10/40Gbe IB SMEBENFS , HPCTEEERE S , BHA
DL 4K BB Yes 5 million images | 40Gbe IB SIEEENFS , HPCEiERSR , &H & , BT 3GB/s+
DL TEREER | Yes 1 million images | IB 40/100Gbe =IEEENFS | HPCIEiERS |, B A BT =3GB/s+
DL REFEUEE | no NA IB 10/40/100Gbe | 148E[E_E, RAIEEEREER BB NAEH A ERIIEK
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BMC 100/1000 Mb/s TR E TR RJ45

\ 100/1000/10000 it FRECRJA5E8 [
AP Mb/s ALS/EAEN | By mycieatie
IB* 100 Gb/s APS5/2EM | RN ERAL

OCP Mezz 10GbE 2-Port SFP+ card
ot NVIDIA P/N 965-0028-000
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https://lenovonetapp.com/industry/solutions/applications/ai-deep-learning.html
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