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UNDERSTAND DEEP 
LEARNING PIPELINE



31Accenture: "AI: Built to Scale, From Experimental to Exponential." 2019. 

AI: THE EXISTENTIAL THREAT AND 
OPPORTUNITY FOR EVERY ENTERPRISE

84% 

of surveyed execs fear missing 
their growth objectives if 

they don’t scale AI1

76% 

cited their struggle with 
how to scale AI across 

their business1

Every business needs to transform using AI, not only to survive but to thrive. 

Getting there is a challenge for most.
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ACCELERATED DATA SCIENCE



5

EXTENDING DL → BIG DATA ANALYTICS
From Business Intelligence to Data Science

Deep 

Learning

Traditional Machine Learning 

(regressions, decision trees, graph)
Analytics

DATA SCIENCE

ARTIFICIAL INTELLIGENCE

DENSE DATA TABULAR/SPARSE DATA
DENSE DATA TYPES

(images, video, voice)
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UNDERSTAND 
ACCELERATION
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CHALLENGES: ACCELERATING BIG AND SMALL

AI Advances Demand Exponentially
Higher Compute

AI Applications Demand Distributed 
Pervasive Acceleration

3000X Higher Compute Required to Train
Largest Models Since Volta

Every AI Powered Interaction Needs 

Varying Amount of Compute

AlexNet

ResNet

BERT

GPT-2

Megatron-GPT2

Turing NLG

Megatron-BERT 
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3000X

10s Billions of Ecom

Recommendations

Billions of 

Searches

Millions of 

Interactions
Millions of Medical 

Scans

Thousands Ads / 

Person

Billions of photos 

tagged 

100s of Billions Events 

For Cyber Threat

100s of Millions Fin 

Txn For Fraud

AI Interactions Per Day

Source: OpenAI, NVIDIA
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EMPIRICAL EVIDENCE
BIGGER IS BETTER
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EXPLODING DATASETS

Hestness, J., Narang, S., Ardalani, N., Diamos, G., Jun, H., Kianinejad, H., ... & Zhou, Y. (2017). Deep Learning Scaling is Predictable, Empirically. arXiv preprint arXiv:1712.00409.

Logarithmic relationship between the dataset size and accuracy
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THE SCALING LAWS
As you increase the dataset size you must increase the model size

Kaplan, J., McCandlish, S., Henighan, T., Brown, T. B., Chess, B., Child, R., ... & Amodei, 

D. (2020). Scaling Laws for Neural Language Models. arXiv preprint arXiv:2001.08361.



11

MOTIVATION: END OF MOORE’S LAW



1212

PILLARS OF PERFORMANCE

CUDA Architecture NVLink/NVSwitch Memory Architecture

Massively parallel processing

NVSWITCH

6x 
NVLINK

High speed connecting between 
GPUs for distributed algorithms

Large virtual GPU memory, 
high-speed memory 

Iu-Bump

DRAM Core Die

DRAM Core Die

DRAM Core Die

DRAM Core Die

Base Die

TSV
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WAYS TO ACCELERATED 
DATA SCIENCE
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NVIDIA DATACENTER PLATFORM

NGC

HARDWARE

TECHNOLOGIES
GPU

NVIDIA CERTIFIED

VALIDATED 

SOLUTIONS

MANAGEMENT

BlueField DPU 

MONITORING

DCGM

NVSwitch Mellanox Switch

SERVERS &

CLOUD
CSP Instances

Purpose Built 

DGX
HGX

BUSINESS

APPLICATIONS

APPLICATION

FRAMEWORKS

HEALTHCARE

Clara

SMART CITY

Metropolis

CONVERSATIONAL AI

Jarvis

AUTONOMOUS

VEHICLES

Drive

RECOMMENDATION

SYSTEMS

Merlin

++

...

Con

SOFTWARE HUB

Pre-trained Models

SDKs

Certified

Containers

UFM

SMART NIC

OPERATIONS

ACCELERATION

LIBRARIES

COMPUTE

CUDA-X

DEVELOPER

TOOLKITS

ML & DATA ANALYTICS AI TRAINING & INFERENCE HIGH PERFORMANCE 

COMPUTING

NVIDIA HPC SDK

RENDERING &

VISUALIZATION

IndeX OptiX

Customer 
Engagement

Patient
Diagnostics

Fraud
Detection

Quality 
Assurance

Industrial 
Automation

Precision 
Marketing

Molecular 
Simulations

++

TensorRT

NETWORKING, STORAGE & SECURITY

MAGNUM IODOCA

TRITON
INFERENCE

SERVER

FLEET
COMMAND

NVIDIA GPU 

Operator

Mainstream & Edge

EGX
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DEEPSTREAM SOFTWARE STACK

CUDA-X

Kubernetes ON GPUs NVIDIA Containers RT CUDA

DEEPSTREAM SDK

JETSON | TESLA

NVIDIA COMPUTING PLATFORM  - EDGE TO CLOUD

Multimedia TensorRT

Hardware 

Accelerated Plugins
Docker Containers

Reference 

Applications  & 

Orchestration Recipes 

Applications and Services
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DEEPSTREAM ON JETSON NANO
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Deployment

Clara Deploy

Development

Clara Train

Application Framework for Healthcare

Models AIAA Training PipelinesPlatform

Spleen

Lung

Liver Dextr3D

Seg Polygon

ColdStart 

AIAA Server

Triton | Shared Mem

Orchestration

Monitoring

AutoML

Embedded

Clara AGX

Clara AGX

Determinism | AMP 

Horovod

Brain Chest

AI US AI Endo

L4T Jetpack

Supra
Deep

Stream
Fed

Learning
Transfer

Learning

X-Ray, CT, MRI

Multi-AI

Multi-Organ Seg

Multi-Task

Image,Genomics,Video

Manager

Queuing

Scheduling

Model

Management
Dashboarding

NVIDIA CLARA

NVIDIA CLARA IMAGING
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CALL TO ACTION
AI Hackathons

AI Projects



THANK YOU


