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Deploy your ML model as a serverless API

Turn your model into a cost effective and scalable API 65

Nicola Pietroluongo — AWS Senior Solutions Architect <>
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ML Code

...is one small part of the overall deployment picture

Configuration

S Machine
Data Verification Resource
Management
Data Collection
ML Analysis Tool
Code
Feature Process
Extraction Management Tools

Serving
Infrastructure

Monitoring

“Only a small fraction of real-world ML systems is composed of the ML code”

source: Hidden Technical Debt in Machine Learning Systems [D. Sculley, & al.] - 2015

https://papers.nips.cc/paper/5656-hidden-technical-debt-in-machine-learning-systems.pdf
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https://papers.nips.cc/paper/5656-hidden-technical-debt-in-machine-learning-systems.pdf

HL Machine learning Solution Lifecycle

| Iterative ¥y

[ Model development ' Model monitoring }

Re-train

Where to host ?
How to host ?

© 2021, Amazon Web Services, Inc. or its Affiliates.
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The Where: AWS Lambda

» Use a consistent set of tools for containers
and Lambda-based applications

§ A} /]\ | /l\ 1 > Deploy large applications with AWS-provided
111 or third-party images of up to 10 GB

|11
— ‘ ‘ | ‘ _ » Benefit from subsecond automatic scaling,
high availability, 140 native service

integrations, pay for use billing model
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The How: AWS Serverless Application Model (SAM)

* CloudFormation extension optimized for
serverless

« Shorthand syntax to express functions, APls,
databases, and event source mappings

« Simplifies IAM policy and Event trigger
management

* Model with YAML, deploy using AWS
CloudFormation

* Open source!

https://aws.amazon.com/serverless/sam/
https://github.com/awslabs/serverless-application-model
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https://aws.amazon.com/serverless/sam/
https://github.com/awslabs/serverless-application-model

.

AWSTemplateFormatVersion: '2010-09-09'
Transform: AWS: :Serverless-2016-10-31

Resources:
InferenceFunction:
Type: AWS::Serverless::Function
Properties:
PackageTlype: Image

Events:
Inference:
Type: Api

Properties:
Path: /classify digit
Method: post
Metadata:
Dockerfile: Dockerfile
DockerContext: ./app
python3.8-vl

© 2020, Amazon Web Services, Inc. or its Affiliates.
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SAM template transform

Creates:
« Lambda function
 Runtime
« Execution Policy
e * Code
« Handler

* API Gateway
* APl endpoint
* Permissions

. Define the container image
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AWSTemplateFormatVersion: '2010-09-09'
Transform: AWS::Serverless-2016-10-31

Globals:

Function:
Timeout: 50
MemorySize: 5000

Api:
BinaryMediaTypes:

- image/png
- image/jpg
- image/jpeg

Resources:
InferenceFunction:
Type: AWS::Serverless::Function
Properties:

PackageType: Image Amazon AWS

API Gateway Lambda

Events:
Inference:
Type: Api . . .
Properties: /ClaSS1fy d1g1t = POST
Path: /classify digit o
Method: post
Metadata:
Dockerfile: Dockerfile
DockerContext: ./app

python3.8-vl1
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AWS SAM CLI

CLI tool for local building, validating, testing of
serverless apps

Works with Lambda functions and “proxy-
style” APlIs

Response object and function logs available on
your local machine

Mimic Lambda’'s execution environment with
Dockers images
Emulates timeout, memory limits, runtimes

https://qgithub.com/aws/aws-sam-cli
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Getting Started with SAM CLI

sam init
Generates a preconfigured AWS SAM template and example
application code in the language that you choose

sam package

Bundles your application code and dependencies into a
"deployment package"

sam build
Prepares it for subsequent steps like deploy or local testing

sam deploy
Deploys your serverless application to the AWS Cloud

sam local
Test your application code locally
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Time for action

C =

Client Application

Request

Response

Amazon API| Gateway

Invoke

Inference

AWS Lambda
Production ML Container
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Steps

O UA WN

. Generate the template with sam init

Build the solution with sam build

. Test locally with sam local

. Create a container registry (optional if already exists)
. Deploy with sam deploy

. Test the deployment
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Recap

=

Client Application

Request

Response

Amazon API| Gateway

Invoke

Inference

AWS Lambda
Production ML Container
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Conclusions

« Validate your use case
» Be aware of the service quotas

 Test, test, test
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Thank you!

nttps://aws.amazon.com/serverless/sam/
https://aws.amazon.com/lambda/
Nttps://aws.amazon.com/api-gateway/
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