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Optimize and deploy ML
models on Amazon EC2 Inf1
instances at scale




Agenda

1. Focus - Amazon EC2 Inf1 Instances Overview (10 min)
2. Walk - Build and deploy single model on Inf1 EC2 instance (1 hr)
3. Run - Optimize model deployment using AWS Batch (1 hr)

4. Relax — Conclusion and awards (5 min)
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Focus: Amazon EC2 Inf1 Instances
Featuring Amazon Inferentia Chips
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The reach of ML is rapidly growing
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ML is happening in companies of every size
and in every industry

10,000+ CUSTOMERS | MORE ML HAPPENS ON AWS THAN ANYWHERE ELSE

- o b o . . =ps
M2 pa e, RihbpdDacnes  yerjgon’ ¢y FreakOut G gecq @ D AppLICAAI [} cLearcoDE UNNERSITY infobip M} daftcode {Jappnext woewes  mindbox  HuglBE  frentishex b !T economia [milia
Caltech @;ﬁﬁ Groaus o ey Wcom NAVIEY revszmesi @gme Sogrmeem MU iﬁ‘ . C () SPOKEO @ vy SmartNews STITCH FIX nexmae sex igaworks
O
/ o =~
Y— = 3 A BeeLiked s s Pearson medie  <CRoched - T, ,,#r p——=1 & rermneroun « ©momime  Gsorybuibs
& cocoonc m Browsi BLACKBVEATCH A v - o - @ rb (Rache) pwe b S ryins
zculab TAEZFacility higsquid SIEMENS I Snap Inc. 3 BWES  @cyberagent articulgte Hmelays= b PlayStation PROTAGONIST Symapsio NEW ENGEN
g q ! / CapitalOne p BARK:BOX 2y layStation. TN L= Y Tradelegs
Cox 7 s CLEAR bazag -— § " ;% ONEHOUR . SearchBiox” SIGNAL " ) - —_
' CURALATE AUTOMOTIVE® L v=151) .. VW Doﬁm.s raar @ = SoftBank € sygic | Travel THORN 7 8 ONEHOUR vmware [ ) searehBiox seciaL souP E PMM prognos Q@ TINT Cpeninfluence 7] gy sou
€ Pbighinice @cookpad  convoy  asurion )3 Goearonta @ . lorcom THETAKEE®  mapeswer  oovisier Hnder ’ () airbnb %g&rgagﬂn mixi @ PixM  Foa InFule @ MARINUS Siageon  rervern Fgliben
& Brisol Myers Suibb W autoi Artfinder clarifai  smugMugS VIESGO OF Beping (2 dely TIBCD Gpattimes Rakuten  °Regit D-DNA | — 8 Havla ' Zocdoc ¥ kueski S
i vidmob h WOLFRAM
o 5 _ | _
| % b + S — aF e oZp B .
ey @. T i C'S pAN QdVQIQ LOG:Tlcs don Fropeller & Cerner COMCAST E’M Food ' Genie fiamszzna. shaadi HEXAWARE HUbSp\,ét ° P=AK EEDGQQE.T S init Iley NIK
o : o oo ) D e gob . .
®babylon CLEMSON _(Carnival . [e][ge} DigitalGlobe T Caregiver Fraud GOAT doxee ¥GoDaddy i /edcos‘t 0 hudl Séz J efeiruze  goibibo  weamst HITACHI <= fintonic ,::_ slack =viocont s 9&&”5!
Dow JonEs
& 0cincoLearning /)71'7'/v1([9‘t % Pidrorr 2CI1 aa - MNEWI'EE avn? G s Saver Ydato waptik @ 3’:553'“ feedzal T @oemmay  Wiswnen  GoAnimate | DALMOOK  NAVIFY® influicity  muwwsm
race e 4
~ Suki ulA i 3 . g - . ) _ ) :
~ Sukd sunnica  Xzignal MMETY  Oreptor  swmmt  gumgun” B G = visli  comvivast @Alresco RS meve  Venage |infor wizkDs/
whodshkaa ! & Lo ropusion aersery 7 zomroA zendesk E‘ Mooby’s Wﬂ b Szignal 7N OpgAI >R % rubrik B Zillow — Jrespiot SIGNATE e — @simple Nowe Ui
) duolingo g lems
IKOCH B Influential isentia @ . usiess Sovices Ay @Upserve  Mewslop moamunds WAL inheatincare @ twitio FICO Yumb e @ Promens  gpklear  ZMAES Lionoridee S xrrra o sift science ®sen
et )y
S‘emd a Second Spectrum
Spectrum

aws

N1 © 2021, Amazon Web Services, Inc. or its affili

ates. All rights reserved.



Amazon EC2 Inf1 Instances
High-performance, lowest-cost Machine Learning Inference
e Featuring AWS Inferentia, the first ML chip designed | ‘ l

by Amazon

AWS Inferentia

« Lowest in the cloud for running Deep Learning Models fighperformance machine leaming inference
chip, custom designed by AWS

- Up to 80% lower cost than GPU instances "
« Seamless software Integration with ML frameworks e
like TensorFlow, PyTorch, and MXNet for quickly =" Inf1 :@
—— iy
getting started & with minimal code changes ® | HE
» Available through EC2, ECS, EKS, EC2 Inf1 Instances

Fastest and lowest Cost Inferencein
and Amazon SageMaker the doud
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AWS Inferentia quick tour

FIRST ML CHIP DESIGNED BY AMAZON

« 4 NeuronCores with up to 128 TOPS

« 2-stage memory hierarchy: large on-chip
cache + 8 GB DRAM

« Supports FP16, BF16, INT8 data types
with mixed precision

« 1 to 16 AWS Inferentia cores per
instance with high-speed interconnect

« Optimized for high throughput and
real-time low latency

dWs
~—

AWS Inferentia

Memory

Memory

Neuron
Core

cache

Neuron
Core

cache

Neuron
Core

cache

Neuron
Core

cache

Memory

Memory




Inf1 Instance choices

Instance size | vCPUs M(eGn|1Ec3))ry Iniz:er:iegstia Storage Network B/W EBS B/W
inf1.xlarge 4 8 1 EBS Up to 25 Gbps Up to 3.5 Gbps
inf1.2xlarge 8 16 1 EBS Up to 25 Gbps Up to 3.5 Gbps

inf1.6xlarge 24 48 4 EBS 25 Gbps 3.5 Gbps

inf1.24xlarge 96 192 16 EBS 100 Gbps 19 Gbps

- 1to 16 Inferentia chips
per instance

- Up to 192 GB of Memory

aws
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AWS 2nd Gen Intel Xeon
Host Processors

Up to 100Gbps
networking bandwidth
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AWS Neuron

High-performance Software Development Kit (SDK)

Eé Neuron Compiler

‘7 Neuron Runtime

[0 Profiling tools

Minimal Code Change

Deploy existing models with minimal code changes.
Maintain hardware portability without dependency on
AWS software

aws
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Easy to get started

Integrated with major frameworks

O PyTorch 4 TensorFlow
@xnet

Documentation,
Examples & Support

github.com/aws/aws-neuron-sdk
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Native integration with minimum code change

Run HuggingFace Transformers models on Inferentia with single line of code added

from transformers import BertTokenizer, BertModel
import torch
| import torch_neuron

tokenizer = BertTokenizer.from_pretrained( 'bert-base-uncased')
model = BertModel.from_pretrained('bert-base-uncased',return_dict=False)

inputs = tokenizer("Hello, my dog is cute", return_tensors="pt")

neuron_model = torch.neuron.trace(model,
f example_inputs = (inputs['input_1ids'],inputs['attention_mask']),

verbose=1)

outputs = neuron_model(*( inputs['input_1ids'],inputs['attention_mask']))

Sample code taken from docstring for BERT Base model: https://huggingface.co/transformers/model_doc/bert.html#bertmodel
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AWS Neuron highlights

Smart
partitioning

Automatically
optimize neural-net
compute
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FP32
auto casting

Ingest FP32 trained
models, and Neuron
auto casts to BF16
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NeuronCore
pipeline

Real-time apps with
bounded latency
requirements at full
bandwidth

000
000
000
000
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NeuronCore
groups

Concurrently run
multiple models
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Best price/performance for DL inference in the cloud

Object detection:

Neuron v1.16, fp32, PT 1.8, b1

Natural language:

R e R S S

inf1.xlarge 1155 $0.055

Neuron v1.16, fp32, bert-base-uncased, sequence-length=128, PT 1.8, b6

Image classification:

inf1.xlarge 2,270 $0.028
g4dn.xlarge 1,792 $0.082

Neuron v1.16, fp16, PT 1.8, b10
dWws
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Cost/million inferences

Inf1 up to 68% lower cost than G5

Bert-Large Bert-Base Yolov5 Resnet50
$0.075
$0.450
$0.300
$0.900
— -64%
$0.300 $0.050
' 0.200
s $0.600
— -68% $0.025
$0150 $0.100 $0.300
$0.000 $0.000 $0.000 $0.000
G4dn.xl G5.xl Inf1.xl G4dn.xl G5.xl Inf1.xl G4dn.xl G5.xl Inf1.xl G4dn.xl G5.xl Inf1.xl
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Customer momentum with AWS Inferentia
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Get started quickly with Inf1

Amazon Elastic Amazon Elastic Amazon SageMaker AWS Deep AWS Deep Learning
Container Kubernetes Container Service Learning AMlIs Containers

« Amazon Sagemaker

- Easiest and quickest way to get started with Inf1 instances

- Amazon SageMaker is a fully managed service for building, training and deploying ML models quickly

- Inf1 instances and Neuron are integrated in SageMaker to provide one-click deployment of models onto Inf1
« Amazon EKS & ECS

- Inf1 instances are also available for use via Amazon EKS or ECS

- Ideal for deploying models on Inf1 instances via managed containerized pipelines

« Amazon DLAMI & DL Containers

- Neuron comes pre-installed in AWS Deep Learning AMIls, as well as in AWS Deep Learning Containers.

« TryInf1 Today!

- Available in 23 Regions today!

- EC2 Inf1 instances support On-Demand, Reserved and Spot purchasing options; also available as part of Savings Plan

- Inf1/Neuron Quick Start Guide

- Inf1 roadmap & supported models

aws
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https://aws.amazon.com/ec2/instance-types/inf1/
https://awsdocs-neuron.readthedocs-hosted.com/en/latest/neuron-intro/get-started.html
https://github.com/aws/aws-neuron-sdk/projects/2

Walk: Deploy ML model
on EC2 Inf1 instance
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Run: Optimize ML model
on EC2 Inf1 instances
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Relax: Conclusion
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Takeaways
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EC2 Inf1 instances offer the best price/performance for ML
inference in the cloud

To run a model on Inferentia, trace it using the Neuron SDK, then
build a container and deploy it

To maximize model performance and minimize cost, use AWS Batch
to experiment with different instance types and batch sizes



Resources
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Neuron Containers
Documentation

AWS Neuron SDK
Documentation

O

Github
Tutorials/Project

O PyTorch

Getting Started
with Torch Neuron

il
=

1F TensorFlow

Getting Started
with TF Neuron

AWS Neuron forum
& blogs
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https://aws.amazon.com/search/?searchQuery=Inferentia#facet_type=blogs&limit=25&page=1&sortResults=modification_date%20desc
https://awsdocs-neuron.readthedocs-hosted.com/en/latest/neuron-intro/get-started.html
https://github.com/aws/aws-neuron-sdk
https://github.com/aws/aws-neuron-sdk
https://awsdocs-neuron.readthedocs-hosted.com/en/latest/neuron-deploy/index.html
https://awsdocs-neuron.readthedocs-hosted.com/en/latest/neuron-guide/neuron-frameworks/pytorch-neuron/tutorials/index.html#pytorch-tutorials
https://awsdocs-neuron.readthedocs-hosted.com/en/latest/neuron-guide/neuron-frameworks/tensorflow-neuron/tutorials/index.html#tensorflow-tutorials

Awards
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Thank you!

Alex lankoulski Mahadevan Balasubramaniam Hanish Garg
https://github.com/iankouls-aws https://qgithub.com/mahadevan-aws https://qithub.com/hanish-garg
https://www.linkedin.com/in/alex-iankoulski/ https://www.linkedin.com/in/bmdevan/ https://www.linkedin.com/in/hanishqgarg/

Fabio Nonato de Paula Scott Perry
https://github.com/nonatofabio https://qgithub.com/5cp
https://www.linkedin.com/in/fabiononato https://www.linkedin.com/in/scott-perry-yyc
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