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By way of introduction…



Internal and external customers across industries





The Amazon Builders’ Library

Architecture, software delivery, and operations

By Amazon’s senior technical executives and engineers

Real-world practices with detailed explanations

Content available for free on the website



The Amazon Builders’ Library



Agenda

Dev/test and code review

Modern applications

Continuous Integration and Continuous Delivery (CI/CD)

A look ahead
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We use cloud desktops at Amazon

DEV/TEST

CODE REVIEW PRE-PRODUCTION
TESTING

PRODUCTION



AWS Cloud9

A cloud IDE for writing, 
running, and debugging code

• Code with just a browser

• Start new projects quickly

• Code together in real time

• Build serverless applications with ease

• Direct terminal access

We also use AWS Cloud9 internally



Support for local development

Python Java, Python .NET, Node .NET



Support for local development

Python Java, Python .NET, Node .NET

Node.js .NET

New



Bringing your cloud 
environment to your 
code editor

The AWS IDE Toolkits now support Cloud Debugging 
(beta)

NEW
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Code review at Amazon: Focus on automation

DEV/TEST

CODE REVIEW

PRE-PRODUCTION
TESTING

PRODUCTION



AWS CodeCommit supports Approval Rules

NEW

AWS CodeCommit now 
supports Approval Rules that 
must be met before a pull request 
can be merged



Example Robotic Approver: SonarQube



Amazon CodeGuru:
Using ML to build and run high-performing applications

Built-in code reviews 

with intelligent 

recommendations 

Detect and optimize 

the expensive lines 

of code pre-prod

Easily identify application 

inefficiencies in production 

environment

NEW



Amazon CodeGuru Reviewer
How it works

Customer provides 

source code as input

Extract semantic 

features/patterns

ML algorithms identify 

similar code for 

comparison

Customers see 

recommendations as 

pull request feedback

NEW

Input: source code Feature extraction Machine learning
Output:

Recommendations



Amazon CodeGuru Profiler
How it works

Customer’s application 

runs in production

Profiler continuously 

captures application 

runtime information

Profiler detects 

inefficiencies in the 

live application

Customers see 

recommendations in their 

automated efficiency 

reports and visualizations

NEW

Input: Live 
application stack trace

Application profile 
sampling

Pattern matching
Output: Method names, 
recommendations, and 

searchable visualizations
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Development transformation at Amazon: 2001–2002

Monolithic 

application + teams

Microservices 

+ 2-pizza teams

Lesson learned: Decompose for agility

2001 2002



Full ownership 

Full accountability

“DevOps”

Focused innovation

Two-pizza teams



Monolith development lifecycle

ServicesDevelopers

Delivery pipelines

MonitorBuild Test Release
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Microservice development lifecycle

Developers Services

Delivery pipelines

MonitorBuild Test Release



Microservice development lifecycle

Developers Services Delivery pipelines

MonitorBuild Test Release

MonitorBuild Test Release

MonitorBuild Test Release

MonitorBuild Test Release

MonitorBuild Test Release

MonitorBuild Test Release



Continuous Delivery at Amazon

Dev/Test Code review

Pre-production
testing

Production



Source

Continuous Delivery at Amazon: Deep Dive
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Source Build alpha

Automated 

tests

Pre-production

Continuous Delivery at Amazon: Deep Dive cont.



Source Build alpha beta
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Source Build alpha beta gamma
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Source Build alpha beta gamma

Automated 

tests
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integration

tests

Automated 

load/perf

tests

Automated 

integration
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API smoke 
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browser
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App code

Infrastructure

as code

Configuration

OS patching

…

Pre-production Production

Continuous Delivery at Amazon: Deep Dive cont.

Synthetic 

Monitoring

Synthetic 

Monitoring

Synthetic 

Monitoring



Source Build alpha beta gamma

Automated 

tests

Automated 

integration

tests

Automated 

load/perf

tests

Automated 

integration

tests

Automated 

synthetic

tests

API smoke 

tests

Automated 

browser

tests

App code

Infrastructure

as code

Configuration

OS patching

…

Pipeline blockers:

Pre-production Production

Synthetic 

Monitoring

Synthetic 

Monitoring

Synthetic 

Monitoring

Time windows, pipeline policies, code coverage, code review, 
security scans, dependency updates, etc. 



Lessons learned 
at Amazon for 
developing and  
delivering software

Automate everything

Decompose for agility 
(microservices, 2-pizza teams)

Standardized tools

Infrastructure as code

Belts and suspenders 
(governance, templates)



AWS Developer Tools for modern software delivery

AWS CodeBuild 

+ Third Party

AWS 

CodeCommit

AWS 

CodeBuild

AWS 

CodeDeploy

AWS 

X-Ray

AWS CodePipeline

MONITORDEPLOYTESTBUILDSOURCEAUTHOR

AWS Cloud9

AW IDE Toolkits

Amazon 

CloudWatch

AWS CloudFormation AWS SAMAWS Cloud Development KitMODEL

Amazon CodeGuru



AWS CodeBuild launches

AWS CodeBuild

• Larger instance types  

• ARM-based instances

• AWS Secrets Manager integration

• Export environment variables

• Test reporting (beta)

NEW





AWS CodePipeline dynamic variables

AWS CodePipeline now enables 
passing dynamic values between 
pipeline stages

NEW



AWS Chatbot (beta) can now run commands

Interactive agent for ChatOps 
on AWS

• Run commands for diagnostic 
information

NEW



Send notifications from an AWS Code* Service

Subscribe Code* services to Amazon SNS topics 
Integrated with AWS Chatbot.

NEW
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Better performance, more complexity

Monolithic n-tier Microservices 
& serverless



AWS Cloud Development Kit (AWS CDK)

CDK Application

AWS 

CloudFormation

Template

Stack(s)

Construct Construct

Resources

AWS

CloudFormation

Amazon

Simple Queue

Service

AWS

Lambda

Amazon

S3 bucket

Amazon

DynamoDB

Define cloud infrastructure using 
familiar programming languages

Higher-level components to 
preconfigure cloud resources

NEW



CI/CD with the AWS CDK

Stack Stack

Region

Region

Region

Region

Region

Region

Region

Region

Git users

Git push

AWS Cloud

CDK Application

Stack

Construct Construct

Amazon Simple 

Queue Service
AWS Lambda

AWS Fargate
Amazon 

DynamoDB

Assets

AWS 

CodePipeline

Stack Stack

Stack Stack

Stack Stack

Stack Stack

Under comment at CDK GitHub repo!



AWS CDK Explorer (preview) for visualizing stacks and 
resources defined in CDK constructs

NEW



Built-in CI/CD for serverless applications

Pick a quick start from AWS Lambda Console

Configure your application’s repository

Source Build Deploy

AWS SAM

Serverless Application

Automated Deployment Pipeline

1

2

NEW
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Security and safety (while moving quickly)

Pre-production
testing

Production

Code reviewDev/Test

Security

Safety



Where we’re headed: Modern applications



Automate away the muck



Thank you!
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