Chapter 1: The Evolution of Compute
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API Functions
POST fusers
GET fusers Q:
Client —_— GET Jjusers/id e users.js
PUT /userst:id 7
DELETE /fusers/:id
API Functions
POST fusers > create-userjs
GET /users EEE— USErs.js
Client —_— GET /users/:id EEE— get-user.js
PUT jusers/id —_— update-user.js
DELETE /usersfsid | ————» delete-user.js
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Chapter 2: Event-Driven Applications
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Chapter 3: The Foundations of a Function i
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N

event
(ime-based)

Invoke

Amazon
CloudWatch function

Environment variables

You can define environment variables as key-value pairs that are accessible from your function code. These are useful to store configuration settings without the need to change function code. Learn more

| DATABASE_ENDPOINT ‘ mysql-instance1.example.rds.amazonaws.com | Remove |
| DATABASE_PORT ‘ | 3306| | | Remove |
| Key ‘ ‘ Value | Remove

» Encryption configuration
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Function code info

Code entry type Runtime Handler Info

Edit code inline v Node.js 8.10 v index.handler

4 File Edt Find View Go Tools Window o o 3
Ea * [ myFunction H- | B index.js x @&
E 2| index.js 1 exports.handler = async (event) =» {
H 2 const response = {
w 3 statusCode: 208,

4 body: JSON.stringify('Hello from Lambda!'),

5 }

6 return response;

7k

B

8:1 JavaScript Spaces:4 ﬂ-
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LA N J mobile.js — Untitied (Workspace}

@ EXPLORER

4 OPEM EDITORS ‘use strict';

const Promise = require('bluebird');
const AWS = require('aws-sdk'};

r @ const thingName = ' —";
4 O garage-opener let iotData = new AWS.IotData({ endpoint: process.env.THING_HOST, region: 'ap-southeast-2' }};
[ ] kil
4 @R api
[N module.exports.handler = {event, context, cb) == {
LA
' context.callbackWaitsForEmptyEventLoop = false;
mobile js let action = event.resource.split 2)[11;
let gid;

console. log("Action: " + action);

if(event.pathParameters) {
gid = event.pathParameters.id;
console. log("GID: " + gid)
if(gid !== ) throw "Invalid garage id"

const getGarageDoors = () => {
console. log("Getting current door status using aws sdk");
return new Pronise((resolve, reject) == {

iotData.getThingShadow({ thingName: thingName }, (e, data) => {
if(e} reject(e};
else resolve(JSON.parse(data.payload));
H;
HoH]

PROBLEMS 2 OUTPUT  DEBUG CONSOLE  TERMINAL

o SN ~/Workspace/projects/garage—opener > 11
total 28
6.0K 19 Apr 19:16 .D5_Store
19 Apr 19:17 .git/

5 Jul 2017 .’lti.umrl
3 Jul -npmignore
3 Jul README.md
1 Aug alexa-skill/
1 Aug api/
2 1 Jul 2018 device/
WS - ~/Workspace/projects/garage—opener > ||

luocrrrebhe

t

ﬁ b OUTLINE
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Lambda > Functions > myFunction ARN - ar:aws:lambda:ap-southeast-2/ W function:myFunction (1

myFunction Throttle } [ Qualifiers ¥ } [ Actions ¥ HSetec{arest event W | Test Save
Configuration | Monitoring
» Designer

Function code info

Code entry type Runtime Handler Info

Edit code inline v Node.js 8.10 v index.handler

Edit code inline
Upload a zip file Window o Q

Upload a file from Amazon 53 index.js NG

s exports.handler = async (event) => {

1
2 /7 TODO implement

3 const response = {

4 statusCode: 200,

5 body: JSON.stringify('Hello from Lambda!'),
6

7

8

9

Enviror

I
return response;

Lambda > Functions » myFunction ARN - ar lambd h 2:794821385010:function:myFunction (3
myFunction Throttle l { Qualifiers ¥ ] I Actions ¥ ] | Select a test event v H Test ] save
Publish new version
Configurati | itori Create alias \
Delete function
Export function

» Designer

Version Alias
SLATEST Dev
1
2 Prod
3
4 Integration
5
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Version Alias

SLATEST Dev
1
2 Prod
3
4 Integration
5

Create a new alias X

An alias is a pointer to one or two versions. Choose each version that you want the alias to point to.

Name*

‘ important-release ‘

Description

‘ Alias for traffic shifting across version 2 and 4 ‘

Version*
‘ 4 v ‘ Weight: 50%

You can shift traffic between two versions, based on weights (%) that you assign. Click here to learn more.
Additional version Weight

2 v L

Lambda » Functions > myFunction ARN - arn:aws:lambda:ap-southeast-2: S L function:myFunction (T

myFunction Throttle H Qualifiers ¥ ” Actions ¥ HSeledutestevent v H Test ] Save

Configure test events
Configuration ‘ Monitoring
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faws/lambda/myFunction

Message

Yt

No oider events found at the moment. Retry.

START Requestld: b8005b48-ae15-4462-bbB9-e662b6046€f0 Version: SLATEST

2019-12-16T06:38:10.763Z bB005D48-ae 15-4462-bbBI-£66206d46eT0 Hello from myFunction!

END Requestid: b8005b48-ae15-4462-bb89-e662b6d46ef0
REPORT Requestid: b8005b48-ae15-4462-bb89-e662b6d46ef0 Duration: 2 68 ms Billed Duration: 100 ms Memory Size: 128 MB Max Memory Used: 58 MB Init Duration: 1.21 ms

CloudWatch CloudWatch > Log Groups >
Dashboards /
<
Alarms e
Fiter events
Time (UTC +00:00)
Billing 2019-12-16
11005 i
Log groups » 063810
Insights »  06:38:10
» 063810
Metrics y 05:38:40
Events
Rules

Event Buses
Servicelens [E0
Service Map
Traces
Contributor Insights [Z3

Settings (E3

No newer evenis found at the moment. Retry.

> 2019/1216/[SLATEST]7465347302224C2582844933429a457¢

Expandall @ Row et | & & | @

all  2019-12-15 (06:38:10) ~

4—6

(6

Lambda » Functions » Create function

Create function .«

Choose one of the following options to create your function.

Author from scratch
Start with a simple Hello World example.

Use a blueprint

Build a Lambda application from sample code and
configuration presets for common use cases.

=

0O

Browse serverless app repository O

Deploy a sample Lambda application from the AWS
Serverless Application Repository.

Oy
x

Basic information

Function name

Enter a name that describes the purpose of your function.

| hello-world-python

Runtime Info

Choose the language to use to write your function.

Use only letters, numbers, hyphens, or underscares with no spaces.

| Python 3.7

v

Permissions info

¥ Choose or create an execution role

Execution role

Choose arole that defines the permissions of your function. To create a custom role, go to the IAM console.

Lambda will create an execution role with permission to upload logs to Amazon CloudWatch Logs. You can configure and modify permissions further when you add triggers.

| Create a new role with basic Lambda permissions

@ Role creation might take a few minutes. The new role will be scoped to the current function. To use it with other functions, you can modify it in the IAM console.

Lambda will create an execution role named hello-world-python-role-7gw12ycs, with permission to upload logs to Amazon CloudWatch Logs.

Cancel
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Lambda » Functions » hello-world-python ARN - theast-10 \d-python

hello-world-python Throttle | [ qualifiers v | [ actions v || Hellorepeat v |[ st || save

Configuration ‘ Monitoring

¥ Designer

Add triggers
Choose a trigger from the list below

to add it to your function.

hello-world-python

API Gateway g Layers ©

AWS loT Add triggers from the list on the left } E Amazon CloudWatch Logs

Alexa Skills Kit
Resources that the function's role has access to appear here
Alexa Smart Home

Application Load Balancer

CloudWatch Events

Function code info

Code entry type Runtime Handler info o
Edit code inline v Python 3.7 v hello_world.hello_handler ‘
4 File Edt Find View Go Tools Window b o ]
TE; v [ hellowordpython £+ | B hello_wordpy x ()
3 £ hello_world.py 1 [import os
1 z
E def hello_handler(event, context):

text_input = event['text']
repititions = event['repeat']

for i in range(®, repititions):
printCtext_input)
return text_input

3
4
5
6
7 if text_input and repititions > 0:
8
9
)
1 return None
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Tags

You can use tags to group and filter your functions. A tag consists of a case-sensitive key-value pair. Learn more

Key ‘ | Value

Remove

Execution role

Choose a role that defines the permissions of your function. To create a custom role, go to the IAM console.

| Use an existing role v |

Existing role
Choose an existing role that you've created to be used with this Lambda function. The role must have
permission to upload logs to Amazon CloudWatch Logs.

| service-role/hello-world-python-role-7gw12ycs v |

View the hello-world-python-role-7gw12ycs role on the IAM console.

Basic settings

Description

Memory (MB) Info
Your function is allocated CPU proportional to the memory configured.

512 MB

Timeout info o
(o Jmn[10 s

Network

Virtual Private Cloud (VPC) info
Choose a VPC for your function to access.

Debugging and error handling

DLQ resource Info
Choose the AWS service to send the event payload to after maximum retries are exceeded.

NoVPC v None v
Enable active tracing Info
O
Concurrency Auditing and compliance

Unreserved account concurrency 1000

© Use unreserved account concurrency
(O Reserve concurrency

AWS CloudTrail can log this function's invocations for operational and risk auditing,
governance, and compliance. Get started on the CloudTrail cansole.
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Configure test event X
A function can have up to 10 test events. The events are persisted so you can switch to another computer or web browser
and test your function with the same events.

() Create new test event
© Edit saved test events

Saved test event

‘ HelloRepeat v ‘ &
1-
2 "text": "Hello, world!",
3 "repeat”: 5

4 3

Cancel Save

@ Execution result: succeeded (logs)
¥ Details
The section below shows the result returned by your function execution.

"Hello, world!"

Summary

Code SHA-256 Request ID

maR/ybxTaCxhe 1w9WRBcgoSDqwInftUddImJjc17kVk= 56fb2060-7f52-462e-b72d-ced2724624d5
Duration Billed duration

1.33 ms 100 ms

Resources configured Max memory used

512 MB 47 MB

Log output

The section below shows the logging calls in your code. These correspond to a single row within the CloudWatch log group corresponding to this Lambda function. Click here to view the
Cloudwatch log group.

START RequestId: 56fb206@-7f52-462e-b72d-ced2724624d5 Version: SLATEST

Hello, world!

Hello, world!

Hello, world!

Hello, world!

Hello, world!

END RequestId: 56fbZ2@6@-7f52-462e-b72d-ced2724624d5

REPORT RequestlId: 56fb2068-7f52-462e-b72d-ced2724624d5 Duration: 1.33 ms Billed Duration: 100 ms Memory Size: 512 MB
Max Memory Used: 47 MB
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[ N N ] index.js
B indexjs x

module.exports.handler = {event, context, callback) == {

const message = {
message: 'Hello, world!’,
event

}

callback(null, message);
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Chapter 4: Adding Amazon APl Gateway

EC2
1 I instances
I 1
I 1
I 1
—= 1 I
Client ! !
I I ) Lambda
I 1 functions
I 1
Internat 1 I
1 CloudFront 1 Amazon
| distribution 1 API Gateway
I 1
Maobile client | 1 Other HTTP
endpoints
I 1
I 1
Layer 7 request
Laygtgﬁti)?:s throtiling and quota
p management
API| Gateway Cache
(ElastiCache) AWS Lambda
Mobile I
—p — Amazon EC2
Web Apps '
Internet Amazon Amazon API
CloudFront Gateway
Services
AWS Elastic
Beankstalk
On-premise
Amazon Service
CloudWatch
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a‘V_V—S Services

.‘1} Amazon APl Gateway

| APIs
dev-garage-opener
v1-garage-opener
Usage Plans

APl Keys

Resource Groups v *

APIs > Create

Choose the protocol
Select whether you would like to create a REST API or a WebSocket API.

O REST WebSocket

Create new API

In Amazon AP| Gateway, a REST AP| refers to a collection of resources and methods that can

o CTTIED

be invoked through HTTPS endpoints.

Sydney v  Support ~

showallhints @)

function

Custom Domain Names © New API Clone from existing API Import from Swagger or Open API 3 Example APl
Client Certificates Settings
VPC Links
Choose a friendly name and description for your API.
Settings
APl name* HelloWorldAPI
Description
EndpointType  + Regional i e —
Edge optimized ‘-——
Private
WebSocket Connect, Client
connection 1 disconnect, Connection ID connections table
messages
20 and metadata H—1
) L P
—
onConnect,
Clients Amazon API onDisconnect
Gateway Lambda
functions Amazon
DynamoDB
Send message
using the
callback URL
updateView
Lambda
function
GET Getliem
POST Futltem
PUT Invcke Updateitam
DELETE 1 Deletaitam
. ] 1]
—— |
N—— N —
N —
Clients API| Gateway Lambda DynamoDB

table
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Invoke

POST StanExecution

Step Lambda
Functions functions
state machine

Clients API| Gateway

EC2 Instance

EC2 Instance

Clients AP| Gateway Elastic Load
Balancer

EC2 Instance

Yo b e e e e

Auto Scaling
Group

—
"

Clients AP| Gateway Kinesis
stream

&3
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Sign-in with usermame and
password

>

Amazon Cognito
User Pool

Client

- €

QIDC Tokens

aws
—~7
ﬁ} Amazon AP Gateway

APls
dev-garage-opener
HelloWorldAPI

Resources

Stages

I Authorizers

Gateway Responses

Models

Resource Policy

Documentation

Settings
vi-garage-opener

Usage Plans

API Keys

Custom Domain Names

Client Certificates

VPC Links

Settings

@ Feedback (@ English (US)

Services v

Scott - admin  +

Sydney v

Show all hints 9

Resource Groups v % Support ¥

APIs > HelloWorldAPI | ) > Authorizers

Authorizers

Authorizers enable you to control access to your APIs using Amazon Cognito User Pools or a Lambda function.

+ Create New Authorizer

Create Authorizer
Name *

HelloWaorldAutharizer B

Type” @

Lambda ® Cognito
Cognito User Pool * €
ap-southeast-2 +  pooll

Token Source * €) Token Validation €}

Authorization

Create Cancel

Privacy Policy
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Sign-in with username and
password

> - Amazon Cognito

User Pool

Client CIDC Tokens

Access using
Lambda
execution role

Invoke API
with token

1 Invake

L P
Amazon API Lambda DynamoDB
Gateway function

Sign-in with username and
password

> - Amazon Cognito

User Pool

<

Client OIDC Tokens

> - Amazon Cognito
Exchange tokens for AWS Identity Poal

credentials ?

Access using AWS
credentials
DynamoDB
Access using
the client's I1AM
1 Invoke credentials
>
Invoke API using a sigvd . :
reguest signed with AWS
credentials
Amazon API Lambda DynamoDB
Gateway function
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Lambda

authorizer
Invoked with function
context and request
parameters
Policy
document
returned
v
_—— >V >
Palicy is > If request allowed the
evaluated backend is invoked
Client
Amazon API Policy is Lambda
Gateway cached function
.

Resource Groups v Sydney ~ Support ~

:1-‘, Amazon AP Gateway

APIls
dev-garage-opener
HelloWorldAPI
v1-garage-opener

Usage Plans

AP| Keys

| Custom Domain Names
Client Certificates
VPC Links

Settings

@ Feedback (@ English (US)

Custom Domain Names

Show all hints

(2

To use your own domain name for an APl and Stage, create a Custom Domain Name backed by an ACM certificate. Add Base Path Mappings to
map a URL to an APl and Stage. You can leave the path empty to use the root (no additional mappings will be allowed) and you can leave the Stage
empty to specify it in the URL (e.g. www.example.com/my-base-path/MyStage). For edge APIs, you need to use an ACM certificate from the US
East (N. Virginia) region. For regional APIs, you need to use an ACM certificate from the same region as the APIL.

New Custom Domain Name

Choose whether this Custom Domain Name will support
HTTP or WebSocket protocol

o HTTP WebSocket

Domain Name
api.mycompany.com

Endpoint Configuration

@ Edge optimized Regional

ACM Certificate (us-east-1)

Cancel Save

Privacy Policy Terms of Use
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aWS Services v Resource Groups ~ Sydney ~ Support ~

:*% Amazon APl Gateway APls > v2-garage-opener ( ) > Resources > /garages/{id}|( ). > GET Show all hints 9
= ) . )
APIs . Resources Actions~ |® /oarages/{id} - GET - Method Execution
dev-garage-opener .
- Method Request & Integration Request
HelloWorldAP! ~ /garages 0 Test 2
QET ,, Auth: HomeAuth Type: LAMBDA
vi-garage-opener
garage-op! ARN: arn:aws:execute-api:ap- Region: ap-southeast-2
v2-garage-opener ;outheast- . 5
L : ]
I Resources g
o
Stages ‘g."
&
Authorizers b @
5 Qo
Gateway Responses o -
Method Response L] Integration Response » 2
Models <
) HTTP Status: 200 HTTP status pattern: - % 3
Resource Policy o o
Models: application/json => o
Output passthrough: Yes &
Documentation Empty
Settings
Usage Plans
API Keys

Custom Domain Names
Client Certificates
VPC Links

Settings

Feedback (@ English (US) Privacy Policy
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€ Method Execution  /garages/{id} - GET - Integration Request
Provide information about the target backend that this method will call and whether the incoming request data should be modified.
Integration type @ Lambda Function @
HTTP @
Mock €

AWS Service @
VPC Link @

Use Lambda Proxy integration =~ @
Lambda Region ap-southeast-2
Lambda Function garage-opener-v1-mobile #

Execution role &
Invoke with caller credentials @

Credentials cache Do not add caller credentials to cache key #'
Use Default Timeout @@

» URL Path Parameters
» URL Query String Parameters
» HTTP Headers

» Mapping Templates
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source Groups v

Sydney v  Support v

H} Amazon AP| Gateway

APIs
HelloWorldAPI

Resources

| stages
Authorizers
Gateway Respenses
Models
Resource Policy
Documentation
Dashboard

Settings

APIs > HelloWoridAPI > Stages > dev showallhints @)
Stages dev Stage Editor Delete Stage || Configure Tags
» & dev

& Invoke URL: hitps:/ Xxecute-api.ap-southeast-2.amazonaws.com/dev
Settings  Logs/Tracing ~ Stage Variables = SDK Generation = Export D History = Do History = Canary

Manage Canary settings here. A Canary is used to test new API deployments and/or changes to stage variables. A Ganary can receive a percentage of
requests going to your stage. In addition, API deployments will be made to the Canary first before being able to be promoted to the entire stage.

Promote Canary [l NPl

Stage’s Request Distribution

Percentage of requests directed 10 oo
Canary :

Percentage of requests directed to 5o,
dev
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HelloWorldDeveloperUsagePlan

Details =~ APIKeys  Marketplace

ID
Name HelloWaorldDeveloperlsagePlan
Description No description.
Rate 100 requests per second €@

Burst 500 requests €

Quota 1,000 requests perday @

Associated API Stages
Add AP Stage

API Stage Method Throttling

Mo associated stages

Actions~

Edit

[27]




aw.g Services v Resource Groups v * L scott@ v  Sydney v~  Support v

:—1} Amazon APl Gateway ~ APIS > HelloWorldAPI ) > Stages > dev showallhints (@)
APIs Crea dev Stage Editor Delete Stage | Configure Tags
Stages ] g g
4
HelloWorldAPI Sl i
Resources & Invoke URL: https./ Xxecute-api.ap-southeast-2.amazonaws.com/dev
| stages
TTR— Settings  Logs/Tracing = Stage Variables = SDK Generation = Export D History = Do History = Canary
Gateway Respanses Manage Canary settings here. A Canary is used to test new API deployments and/or changes to stage variables. A Ganary can receive a percentage of

requests going to your stage. In addition, API deployments will be made to the Canary first before being able to be promoted to the entire stage.
Models

LS| Delete Canary
Resource Policy

Stage’s Request Distribution

Documentation
Percentage of requests directed 0 g0c
Dashboard Ganary
Percentage of requests directed to g,
Settings dev

Services ~ Resource Groups ~

:1,1 Amazon APl Galeway  Settings snowalnins @)
APIs Settings
4
HelloWorldAPI Provide an Identity andJAccess Management (IAM) role ARN that has write access to CloudWatch logs in your account
Usage Plans CloudWatch log role ARN* ARN 9
API Keys Account level throttling Your current account level throttling rate is 10000 requests per second with a burst

. of 5000 requests. @
Custom Domain Names

Client Certificates

VPC Links * Required m
| settings o

@ Feedback (@ English (US)
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dev Stage Editor

Invoke URL: hitps://

Settings | Logs/Tracing Stage Variables

Documentation History =~ Canary

Configure logging and tracing settings for the stage.

CloudWatch Settings
Enable CloudWatch Logs ¥ @
Log level |NFO
Log full requestsiresponses data ¥
Enable Detailed CloudWatch Metrics ¥ @
Custom Access Logging

Enable Access Logging

_execute-api.ap-southeast-2 amazonaws. com/dev

SDK Generation = Export = Deployment History

Delete Stage
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Services v source Groups ~ ney v Support v

{1} Amazon AP| Gateway = APls > HelloWorldAPI (fea7ys51z2) > Resources > /(04jnzzém9f) > Create Show all hints 9
APIs , Resources Actions- | New Child Resource
HelloWorldAP! ! RESOURCEACTIONS reate a new child resource for your resource

Create Method

I Resaurces Create Resource @ 15 Z'proxy resource 9
Stages Enable CORS Resource Name* hellos
) Edit Resource Documentation
Authorizers Resource Path* /  helios
Gateway Responses APIACTIONS ‘You can add path parameters using brackets. For example, the
Deploy API resource path {username} represents a path parameter called
Models |mport API 'username’. Cenfiguring /{proxy+} as a proxy resource catches all

) . requests to its sub-resources. For example, it works for a GET
Resource Policy Edit API Documentation request to /foo. To handle requests to /. add a new ANY method on
Delete API the / resource
Documentation

Settings Enable APl Gateway CORS o
Usage Plans
AP Keys
Custom Domain Names
Client Certificates

VPC Links

Privacy Policy Terms of Use

wis.amazon.com/apigateway/homeregion=

Services Resource Groups + dney ~ Support ~
:1,1 Amazon APl Gateway =~ APls > HelloWorldAP! ( ) > Resources > /hellos ( Vo= @=r Show all hints 9
— &
APIs . Resources actons /hellos - GET - Setup =
HelloWorldAPI .
Choose the integration peint for your new method
I Resources ~ Ihellos
GET

Stages \ Integration type ® Lambda Function €
Authorizers / HTTP @

Mock @

Gateway Responses
AWS Service €@

Models VPC Link @

Resource Policy
Use Lambda Proxy integration ' @

Documentation
Lambda Region  ap-southeast-2 +
Settings

Lambda Function

Usage Plans
hello-world-python | i}

API Keys
Use Default Timeout ¥ @
Custom Domain Names

Client Certificates m

VPC Links
@ Feedback Privacy Policy ~ Terms of -
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v  Sydney v  Support v

EWS,* Services v  Resource Groups v %
S

2 fmazon API Gateway | Usage Plans > Create showallhinis (@)
APIs . UsagePlans m Create Usage Plan
HelloWorldAP Usage Plans help you meter AP usage. With Usage Plans, you can enforce a throttling and quota limit on each API key. Throttiing limits define

the maximum number of requests per second available 1o each key. Quota limits define the number of requests each API key is allowed 1o

| Usage Plans - make over a period.

API Keys
Name* HelloWorld-DeveloperlUsagePlan

Custom Domain Names
Client Certificates Description u:ﬁgmﬁ: EL‘UEVEWPEF& using our
VPC Links
Settings
Throttling

Enable throttiing ¥ @

Rate* 100 requests per second €@
Burst® 500 requests €@

Quota

Enable quota ¥/ @

1000 requests per pay Aa)

* Required . m

@ Feedback (@ English (US) d.  Privacy Policy  Terms of Use

Usage Plan APl Keys

Subscribe an APl key to this usage plan. Choose "Add API Key" below to search through your existing API keys. Once
a key is associated with a plan, API Gateway will meter all requests from the key and apply the plan's throftling and
guota limits.

Add APl Key to Usage Plan Create APl Key and add to Usage Plan
Results per page (100 ~

Name

Scott's Dev Key (]

“« < Pags1 >
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Services Resource Groups @ Sydney v Support +

:1,1 Amazon APl Galeway ~ APIs > HelloWorldAPI ( ) > Resources > /hellos ( ) > GET Show all hinis 9
— &
APIs , Resources actions /hellos - GET - Setup -
HelloWorldAP| .
Choose the integration point for your new method.
I Resources ~ /hellos
GET

Stages \ Integration type ® Lambda Function €
Authorizers / HTTE @

IMock @

Gateway Responses .
AWS Service @

Models VPC Link @

Resource Policy
Use Lambda Proxy integration (1]

Documentation
Lambda Region  ap soutneast2 v
Settings
Lambda Function

Usage Plans
hello-world-python | [i]

APl Keys
Use Default Timeout ' @

Custom Domain Names

Client Certificates m

VPC Links
@ Feedback @ English (US) Privacy Policy ~ Terms of
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€ Method Execution  /hellos - GET - Method Request

Provide information about this method's authorization settings and the parameters it can receive.

Settings
Authorization NOME # @
Request Validator NONE # @
APl Key Required true # _
¥ URL Query 5tring Parameters

-

HTTP Request Headers

w

Request Body &

w

SDK Settings
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NEW Dj Runner Import D Builder

No Environment
httpsz// ex @
GET https://| -execute-api.ap-southeast-2.amazonaws.com/dev/hellos Params Send Save
Headers (1)
Key Value Description
x-api-key
Body @ Status: 2000K  Time: 391 ms
Pretry JSON =5
1~ {
2 "errorMessage": "'"text'",
3 "errorType": "KeyError",
4~ "stackTrace": [
5. " File \"/var/task/hello_world.py\", line 4, in hello_handlerin text_input = svent[\"text\"]in"
6 ]
7F
3 22:2435 START Requestld: 1cage083-c450-4¢76-2048-ceb93b330519 Version: SLATEST
v  22:24:35 [ERROR] KeyErmor: ‘text' Traceback (most recent call last):  File "/varitask/hello_world py", line 4, in hello_handler  text_input = event["text’]

[ERROR] KeyError: 'text'
Traceback (most recent call last):
File "/var/task/hello_world.py”, line 4, in hello handler

text_input = event["text"]

b 22:24135 END Requestid: 1ca8e083-c450-4C76-9048-ceb93b330519
» 22:2435 REPORT Requestid: 1ca8e083-c450-4c76-9048-ceb93b330519 Duration: 1.88 ms Billed Duration: 100 ms Memory Size: 128 MB Max Memory Used: 53 MB
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supremay@dellnax-ub:~S htto -v POST httos:// .execute-api.ap-southeast-2.amazonaws.com/dev/hellos
i "{"text": "Hello, world!", "repeat": 5}'
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Chapter 5: Leveraging AWS Services
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Events X

<+ Add notification Delete Edit

Name Events Filter Type
PhotoUploadEvent X
Name €
| FPhotoUploadEvent ‘
Events )
[ JPUT [ | Permanently deleted
[ | POST [ | Delete marker created
[ ] copy [ ] All object delete events

[ ] mMultipart upload completed
All object create events
[ ] Object in RRS lost

Prefix )

| | Restore initiated
[ | Restore completed

photos-uploaded/

Suffix )

JPg

Send to €)

Lambda Function

Lambda

processPhotos

Cancel Save
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Trigger

- invocation
»>

Object Amazon
53 bucket

putObject
AP call

' i Object()
putOhbject Trigger pu
AP call I invocation using SDK >

Amazon
53 bucket

photos-metadata Close 0 = N (2]

Overview Items | Metrics = Alarms | Capacity @ Indexes @ Global Tables @ Backups  Triggers More ~

s ¢ 0

Scan: [Table] photos-metadata: id 2 Viewing 1 to 2 items
id@ /4 +| CAMERA_ MAKE FILENAME -~ | FLASH_FIRED-| FOCAL_LENGTH ISO_SPEED -~
0 Olympus dog.jpg false 25 200 i
1 Canon DSC000123.jpg  false 75 1600 3
Tutorial | @

Create DynamoDB table

DynamoDB is a schema-less database that only requires a table name and primary key. The table’s primary key is made up of one or two attributes that uniquely identify items, partition the data, and

sort data within each partition.
Table name* | photos-metadata [i]

Primary key* Partition key
id | String %/ €

(] Add sort key
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photos-metadata Close

Overview Items Metrics Alarms Capacity Indexes Global Tables Backups Triggers Access control Tags

Recent alerts

No CloudWatch alarms have been triggered for this table

Stream details

Stream enabled No

View type
Latest stream ARN -
Manage Stream /
Change to the Mew stream record
. _ table written to triggers the Lambda
a stream H H function
N — 8] ]l 4 >
Mew item u D
namoDB stream
DynamoDB y Lambda
table function
Lambda Functions processMetadata ARN - arn:aws:lambda:ap-southeast-2:786556012950:function:processMetadata
processMetadata o Throttle | [ qualifiers w | [ Actions v v
Configuration Monitoring
¥ Designer
CloudWatch Events -
CloudWatch Logs £ processMetadata

CodeCommit | — |
0]
= Layers (0)

Cognito Sync Trigger

DynamoDB o

Kinesis

Amazon CloudWatch Logs

DynamoDB
@ Configuration required

Add triggers from the list on the left

Resources that the function's role has access to appear here

53

SNS

SQs =
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I Start
.\..-- » &
CheckFileType
I/-’_ ---\-.-\"\-“
|
ExtractPhotoMetadata
,f"____"__ ) -____'“\
¥ L
PersistMetadata PerformimageRecognition
, !
UnsupportedType MoveProcessedPhoto
. S
M End [©

Chapter 6: Going Deeper with Lambda
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?

-

Function code

LibAJ | Lib B

A

-

Function code

LibAJ ‘ Lib B

u # = #
||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
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B.WST Services v Resource Groups ~ *

Lambda Layers Create layer

Create layer
Layer configuration

Mame

MessageVendorLayer

Description - optional

This is a demo layer

© Upload a .zip file
Upload a file from Amazon 53

layer.zip (618 bytes)

For files larger than 10 MB, consider uploading using Amazon 53.

Compatible runtimes - optional Info
Choose up to 5 runtimes.

Python 3.6 )(‘ | Python 3.7 X

License - aptional info

Cancel
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Services v  Resource Groups v * L scott® v  Sydney -

Lambda Functions MyPythonFunction ARN - arn:aws:lambda:ap-southeast-2: R :function:MyPythonFunction

MyPythonFunction Throttle | [ quatities w | [ Actions v v

Configuration Monitoring

v Designer

e

m MyPythonFunction

‘ % Layers ) ‘

Amazon CloudWatch Logs

Resources that the function's role has access to appear here

Layers info Add a layer

Merge order Name Layer version Version ARN

There is no data to display.

0]

© Execution result: succeeded (logs)

¥ Details

The section below shows the result returned by your function execution.

{
"statusCode": 200,

"body": "Hello Lambda learners!”

}
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Environment variables

You can define environment variables as key-value pairs that are accessible from your function code. These are useful to store configuration settings without the need to change function code. Learn more

dbHost

dbPort

test_db.hF5f7QHkmt 1b.ap-southeast-2.rds.amazonaws.com

5432

» Encryption configuration

Concurrency

Unreserved account concurrency 1000

© Use unreserved account concurrency

Reserve concurren Y

Traces » Details

Timeline Raw data
Method Response Duration Age ID
POST 201 83.0ms 5.5 min (2019-12-16 07:02:38 UTC) 1-5df72c0e-c82fab2fd33a5ef8338fb3aa
» Trace Map
Name Res. Duration  Status O0ms 1oms 20ms 30ms 4oms soms soms Toms soms

~ myfrontend-dev AWS EC2Instance

myfrontend-dev 201 83.0ms
DynamoDB 200 37.0ms — Putliem: awseb-e-i7rhjcdnsz-stack-StariupSignups Table-13YCR...
SNS 200 450ms

¥ DynamoDB AWS:DynamoDB: Table (Client Response)

myfrontend-dev 200 37.0ms 7% Putitem awseb-e-ThjednSz-stack-StartupSignupsTable-1SYCR
v SNS SNS (Client Response)
myfrontend-dev 200 450ms

S0ms
0

Publish: am:awssns ap-seutheasi-2. 786556012950 awseD-e-i7.

7% Pubish: amavs shs ap-southeast 2786556012950 awseb-e-17.
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AWS X—Ray Info

Enable active tracing to record timing and error informatien for a subset of invocations.

Active tracing

View traces in X-Ray

‘l‘

4,

Event

5
.

Handler

Controller

Service

g R
Teassssnnnnnnnnnnplonnnnnnnnnpunnnnnnnnnnnnnrt

S3

DynamoDB
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Chapter 7: Serverless Framework

. . ,‘In .

@/ <@/ ~ @/

. /\

==
ue

Pullrequests Issues Marketplace Explore

serverless / serverless MuUsedby~ | 6081  @Watch~ 1000  Unstar 31302 | ¥Fork 3525

<> Code Issues 519 Pull requests 22 Actions Projects 1 Security Insights

Serverless Framework — Build web, mobile and loT applications with serverless architectures using AWS Lambda, Azure Functions,
Google CloudFunctions & more! - https://serverless.com

serverless serverless-framework serverless-architectures aws-lambda google-cloud-functions azure-functions ibm-openwhisk aws
microservice javascript
D 10,933 commits ¥ 34 branches ©> 141 releases 42 603 contributors as MIT
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extual help

Configure Serverless

edentials nfigures a new provider profile for the Serverless Framework
Create new Serverless service
Install a 5 erless se e from GitHub or a plugin from the Serverless registry
Packages a Serverless service
Deploy a Serverless servic
Deploy a single function from the service
List deployed version of your Serverless Service
List all the deployed fu ions and their wversions
Invoke a ployed function
Invoke function locally
Display information about the se
Qutput the logs of a deployed function
Show metrics for a specific function
Print your compiled and resolved config file
Remove Serverless service and all resources
Rollback the Serverless service to a specifi
Rollback the function to the previous version
Enable or disable stats
Plugin management for Serverless
Install and add a plugin to your service
Uninstall and remove a plugin from your service
Lists all available plugins
Search for plugins
Login or sign up for Serverless
Logout from Serverless
Generate event
Run HTTP tests
Open the Serverless dashboard

dentials, Conf eate, Deploy, Info, Install, Interacti i, Invoke, Logs, Metrics, Package, Plugin, PluginIns
nList, PluginSearch, PluginUninstall, Print, Remove, Rollback, ServerlessEnterprisePlugin, S51Stats
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r~/MNorkspace/serverless-hello-world > sls deploy --aws-profile
Serverless: Packaging service...
Serverless: Excluding development dependencies...
Serverless: Creating Stack..
Serverless: Checking 5tack create progress...

Serverless: Stack create finished...

Serverless: Uploading CloudFormation file to S3...

Serverless: Uploading artifacts...

Serverless: Uploading service serverless-hello-world.zip file to 53 (789 E)...
Serverless: Validating template...

Serverless: Updating Stack. .

Serverless: Checking 5tack update progress. ..

Serverless: S5tack update finished...
e Information
: serverless-hello-world

stage: dew
region: us-east-1
stack: serverless-hello-world-dev
resources: 1@
api keys:

None
endpoints:

GET - https://hgvtsqgiv4.execute-api.us-east-1.amazonaws . com/dev/hello
functions:

hello: serverless-hello-world-dev-hello
layers:

None
Serverless: Run the “"serverless™ command to setup monitoring, troubleshooting and testing.

Assemble Build the function - Update the
Fiugealiemirrﬁss ) CloudFormation ) and package the ) UDIOE?UIEBZ“] fie ) CloudFormation
pioy template assels stack
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dev-us-east-1 v

activity £ insights

deployment
scottp

escalated invocations in last 5 minutes
serverless-hello-world-dev-hello

deployment
scottp

Variables

today at 2:36 pm

today at 2:29 pm

today at 1:58 pm

summary

138

1 1 14 minutes ago
functions subscriptions last deployed
errors L invocations
H
¥Sopm  ZGopm  2iopm  220pm  230pm  240pm  2:50pm

show esrors only

invocations

serverless-hello-world-dev- 192 (100%)

hello

sun, jul 28th 2019 - 2:50pm - 2:55pm

errors.

no errors in this time range

cold starts

serverless-hello-world-dev-hello 2 (1%)

duration (ms)

4

timeouts

no timeouts in this time range

o
1:80pm

® pso

2:00pm

Opss

210pm
O

220pm 2:30pm 2:40pm

sun, jul 28th 2019 + 2:50pm r:;ssme
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b s Workspace/serverless-hello-world > sls deploy --aws-profile sa
Serverless: Packaging service...

Serverless: Excluding development dependenci

Serverless: Safeguards Pro ing..

Serverless: Safeguards Res H

allowed-runtimes
no-wild-iam-role-statements
allowed-regions
no-secret-env-vars
require-dlq

allowed-stages
require-cfn-role
framework-version

1) Warned - no cfnRole set

Require the cfnRole option, which specifies a particular role for CloudFormation to assume while deploying.

Serverless: Safeguards Summary: 7 p 1 warnings,
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Chapter 8: CI/CD with the Serverless
Framework

Source Build Test Deploy

. . Deploy to
/ Source /) ;- Build— ) ; Unittest staging F2E test Depley

Source Build Test Deploy Monitor
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0%

Alias:
Production

10%

v2

‘ AWS CodePipeline

e ol
Commits Triggers buid, . - Deploy stack
. code tast, deploy
Developer
AWS AWS AWS
CodeCommit CodeBuild CloudFormation

Services

Resource Groups ~

N. Virginia ~ Support ~

Developer Tools X
CodeCommit

Developer Tools CodeCommit Repositories serverless-hello-world

serverless-hello-world
w Source » CodeCommit

Getting started
serverless-hello-world 1o
Repositories
Code
Name
Pull requests

Commits node_modules
Branches test
Git tags

handler.js
Settings

ackage-lock.json
» Build » CodeBuild packag J

package.json
» Deploy = CodeDeploy

serverless.testyml
p Pipeline « CodePipeline

D PP ZFERPE

serverless.yml

master v

Create pull request H Clone URL ¥ |

Add file ¥
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Services v

Step 1

Choose pipeline
settings

Step 2

Add source stage

Step 3

Add build stage
Step 4

Add deploy stage

Step 5

Review

Resource Groups v %

Developer Tools CodePipeline Pipelines

Choose pipeline settings

Pipeline settings

Pipeline name

Create new pipeline

Enter the pipeline name. You cannot edit the pipeline name after it is created.

hello-world-pipeline

No maore than 100 characters

Service role

© New service role
Create a service role in your account

Existing service role
Choose an existing service role from your account

Role name

AWSCodePipelineServiceRole-us-east-1-hello-world-pipeline

Type your service role name

Allow AWS CodePipeline to create a service role so it can be used with this new

pipeline

v Advanced settings

Artifact store

Default location
Create a default 53 bucket in your account.

© Custom location

Choose an existing 53 location from your account in the
same region and account as your pipeline

Bucket

Q. hello-world-pipeline-artifacts

Encryption key

O Default AWS Managed Key
Use the AWS managed customer master key for
CodePipeline in your account to encrypt the data in the
artifact store.

Customer Managed Key

To encrypt the data in the artifact store under an AWS
KMS customer managed key, specify the key ID, key
ARN, or alias ARN.
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Services v Resource Groups ~ *

Step 1 Developer Tools CodePipeline Pipelines Create new pipeline

Choose pipeline settings

. Add source stage
Add source stage
Source

Step 3

Add build stage
Source provider
This is where you stored your input artifacts for your pipeline. Choose the provider and then provide the connection details.

Step 4

Add deploy stage AWS CodeCommit v
SRl Repository name

Review Choose a repository that you have already created where you have pushed your source code.

serverless-hello-world v

Branch name
Choose a branch of the repository

master hd

Change detection options
Choose a detection mode to automatically start your pipeline when a change occurs in the source code

© Amazon CloudWatch Events (recommended) AWS CodePipeline
Use Amazon CloudWatch Events to automatically start Use AWS CodePipeline to check periodically for
my pipeline when a change occurs changes
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Services v

Developer Tools
CodePipeline

>

>

>

v

Source » CodeCommit
Build + CodeBuild
Deploy » CodeDeploy

Pipeline = CodePipeline
Getting started
Pipelines

Pipeline

History

settings

Q, Go to resource

1 Feedback

Resource Groups v *

Developer Tools CodePipeline Pipelines

hello-world-pipeline

scott @ Select a Region ~

hello-world-pipeline

‘ Edit H Clone pipeline || View history | Release change

® Source

Source @
AWS CodeCommit

@ Succeeded - 1 minute ago
a74f6b12

a74f6b12 Source: Update the service definition

‘ View current reavisions

Support ~

l Disable transition

@© Build

Build ®
AWS CodeBuild

@ Succeeded - Just now
Details

a74f6b12 Source: Update the service definition

View current revisions ‘
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Developer Tools

CodePipeline Pipelines hello-world-pipeline

Editing: hello-world-pipeline
Edit: Source

Source @
AWS CodeCommit

Edit hello-world-pipeline

il - |

Edit stage

<+ Add stage

Edit: Build Cancel Detete | [ Done |
-+ Add action group ‘
Build ®
AWS CodeBuild + Add action
B X
-+ Add action group
Environment variables
Name Value Type
env o o v
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Disable transition

@ DeployToPreProd View current revisions

Deploy 6)
AWS CodeBuild

@ Succeeded - 1 minute ago

Details

219f4958 Source: Add an exclamation mark

l | Disable transition

© ReleaseApproval View current revisions

ApprovalGate @

Manual approval

@ Approved - 1 minute ago

Details

219f4958 Source: Add an exclamation mark

l | Disable transition

© DeployToProduction View current revisions

Deploy @
AWS CodeBuild

@ Succeeded - Just now

Details

219f4958 Source: Add an exclamation mark
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Master
branch

Release
candidate
branch

Resource Groups *

Services v

scott @j ~ N. Virginia ~ Support ~

Developer Tools X
CodeCommit

Developer Tools

CodeCommit

serverless-hello-world

¥ Source = CodeCommit

Settings Notifications

Getting started
Repositories
Code A
Triggers
Pull requests
Commits Q
Branches
Name
Git tags

Settings Branch Deleted

» Build - CodeBuild New Branch Created

Repositories serverless-hello-world Settings
Triggers Repository tags
Create trigger
1
Events Branches Service
Delete branch or tag All branches Lambda
Create branch or tag All branches Lambda

» Deploy = CodeDeploy

» Pipeline = CodePipeline

New release
candidate
branch pushed

Invoke Lambda
function

CodeCommit

Developer

Lambda

Deploy new
CloudFormation
stack

s O

Creates release
pipeline resources

CloudFormation
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AWS CodePipeline

Start
build &
package

AWS

CloudFormation

Deploy Test &
stack report

AWS

CodeBuild

AWS AWS
CodeCommit CodeBuild Create Test new Save test

resources endpoint results

—

e
B J % -1r
i Amazon S3

gﬁ'deig:fe Invoke Lambda Find CloudFormation

branch deleted

Developer

CodeCommit

function

Lambda

stack and delete

CloudFormation

> R

Delete stack and
resources
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Chapter 9: Data Proce

ssing

@®

Triggers
Transformation
Job

AWS Glue
Transformation Job

File system
S3 - Raw Data Bucket 83 - Transformed
Data Bucket

Amazon Athena

[EEVE

Crawlers

-|Z

Glue Data
Catalog

4

Amazon Quick Sight
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"cod": "208",
"message": 0.0149,
"cnt": 40,
"list": [

{

},

"dt": 1567868400,

"main": {
"temp": 9.26,
"temp_min": 9.26,
"temp_max": 10.05,
"pressure': 1004.63,
"sea_level": 1004.63,
"grnd_level™: 995.68,
"humidity": 85,
"temp_kf": -0.79

}l'
"weather": [
{
"id": 804,
"main": "Clouds",
"description": "overcast
"icon": "@4n"
}
1,
"clouds": {
"all™: 99
h
"wind": {
"speed": 4.74,
"deg": 46.154
}l
"sys': {
"pod": "n"
h

"dt_txt": "2019-09-07 15:00:00"

clouds",
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Add classifier

Classifier name

WeatherClassifier

Classifier type
()Grok ()XML @JSON ()cCsv
JSON path ©

$[]

The JSON path expression defines a JSON structure and is used to define a table

schema.
Create
Classifiers A classifier determines the schema of your data. You can use the AWS Glue built-in classifiers or write your own.
AWS Gilue

Add classifier

Data catalog

Databases Classifier Classification
Tables WeatherCity json
Connections o f

WeatherClassifier json

Crawlers

- WeatherCod json
| Classifiers

Settings WeatherList json

—] WeatherListMain json

ETL

~1  WeatherListWeather json
Workflows
Jobs WeatherRaw json
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Add database

Database name

weather

v Description and location (optional)

Location @

Enter location...

Description

Weather data from openweather.com
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aws Services v~ Resource Groups ~

Tables A table is the metadata definition that represents your data, including its schema. A table can be used as a source or target in a job definition

arch for tables.. Save view Showing: 0 - 0 cae

Name v Database v Location v Classification - Last updated - Deprecated -

AWS Glue

Add tables ~ Q

Data catalog
Databases
| Tables

You don't have any tables defined in your
data catalog.

Add tables using a crawler

Connections

Crawlers
Classifiers

Settings

ETL

Workflows

Jobs

Triggers

Dev endpoints
Notebocks
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~ Tags, description, security configuration, and classifiers (optional)

Tagkey @ Tag value

Type tag key... Type tag value... l
Description

Enter description...

Security configuration

None v

Choose a security configuration to enable at-rest encryption on the logs pushed to CloudWatch.

Classifiers infer the schema of your data. AWS Glue tries to match your data with custom classifiers in the order listed.
The first classifier to recognize your data is used. Built-in classifiers are used if you do not supply a classifier that
matches.

Custom classifiers Selected classifiers

Showing: 1-7 Showing: 1 -1
Classifier Classification Classifier Classification
WeatherCity json Add WeatherClassi... json x
WeatherClassifier json Add
WeatherCod json Add
WeatherList json Add
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Specify crawler source type

Choose Existing catalog tables to specify catalog tables as the crawler source. The selected tables specify the data
stores to crawl. This option doesn’t support JDBC data stores.

Crawler source type

@) Data stores
O Existing catalog tables

= -

Add a data store

Choose a data store

S3 v

Crawl data in

(® Specified path in my account
() Specified path in another account

Include path

v

s3://weather-data-inbox/raw

All folders and files contained in the include path are crawled. For example, type s3://MyBucket/MyFolder/ to crawl all objects in
MyFolder within MyBucket.

v Exclude patterns (optional)

Exclude patterns

glob pattern

The exclude pattern is relative to the include path. Objects that match the exclude pattern are not crawled. For example, with
include path §3://mybucket/ and exclude pattern, mydir/** , then all objects in the include path below the mydir directory
are skipped. In this example, any object whose path matches s3://mybucket/mydir/** is not crawled. For more information
about patterns, see Cataloging Tables with a Crawler."

=) -
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Choose an |IAM role

The |IAM role allows the crawler to run and access your Amazon S3 data stores. Learn more

y

() Update a policy in an 1AM role
(® Choose an existing IAM role

—
(

() Create an IAM role

IAM role ©

AWSGlueServiceRole-Weather v

This role must provide permissions similar to the AWS managed policy, AWSGlueServiceRole, plus access to your
data stores.

« s3://weather-data-inbox/raw

You can also create an |AM role on the |AM console.

=y -

Create a schedule for this crawler

Frequency

Run on demand v

| [
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Name
Classifiers
Tags

IAM role

Schedule

Database

Prefix added to tables (optional)

Create a single schema for each S3 path
~ Configuration options

Schema updates in the data store

Object deletion in the data store

Crawler info

rawDataWeatherCrawler
WeatherClassifier

IAM role

arn:aws:iam::366221792748:role/service-role/AWSGlueServiceRole-Weather

Schedule
Run on demand
Output
weather
false

Update the table definition in the data catalog.
Mark the table as deprecated in the data catalog.

= -
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Configure the job properties

’ TransformWeatherData

1AM role €@

’ AWSGlueServiceRole-Weather

a

-~
L4

Ensure that this role has permission to your Amazon S3 sources, targets, temporary directory, scripts, and any libraries used by the job.

Create IAM role.

Type

\ Spark

)

Glue version

’ Spark 2.4, Python 3 (Glue version 1.0)

v ‘

This job runs

@A proposed script generated by AWS Glue €
O An existing script that you provide

O Anew script to be authored by you

Script file name

’ TransformWeatherData

S3 path where the script is stored

’ s3://aws-glue-scripts-366221792748-us-east-1/wscalioni

Temporary directory €

’ s3://aws-glue-temporary-366221792748-us-east-1/wscalioni

)]
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~ Security configuration, script libraries, and job parameters (optional)

Security configuration @

None

'

The security configuration specifies how the script is encrypted using server-side encryption with AWS KMS-managed keys (SSE-KMS)

or Amazon S3-managed encryption keys (SSE-S3).

[ ] Server-side encryption

Python library path

‘ s3://bucket/prefix/object

Dependent jars path

‘ s3://bucket/prefix/object

Referenced files path

‘ s3://bucket/prefix/object

Worker type @

l Standard

Maximum capacity €@

2

Max concurrency €

E

Job timeout (minutes) @

‘ 10|

The default is 2,880 minutes (48 hours).

Q Filter by attributes or search by keyword

Name - Database

Choose a data source

Location

Showing: 1 -2

~ Classification -

[ ) raw weather

s3://weather-data-inbox/raw/

json

- weather_full weather

s3://weather-data-transformed/weather-full/

parquet
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Choose a transform type

Machine learning transforms are currently not supported for Spark 2.4.

@ Change schema

Change schema of your source data and create a new target dataset

© Find matching records

Use machine learning to find matching records within your source data

=y

Choose a data target

(@) Create tables in your data target

() Use tables in the data catalog and update your data target

Data store

Amazon S3

Format

Parguet

Target path

s3://weather-data-transformed/weather-full
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Map the source columns to target columns.

Verify the mappings created by AWS Glue. Change mappings by choosing other columns with Map to target. You can Clear all mappings and Reset to default AWS Glue mappings. AWS Glue generates your script with the

defined mappings.
Source Target
Column name Data type Map to target Column name Data type
cod string cod cod string x Y 4
message double message message double x b A
cnt int cnt cnt int x L )
list array list list array x v 4
b city struct city b city struct x ¥

Back Save job and edit script

Verify the mappings created by AWS Glue. Change mappings by choosing other columns with Map to target. You can Clear all mappings and Reset to default AWS Glue mappings. AWS Glue generates your script with the

defined mappings.
Source Target
Column name Data type Map to target Column name Data type
cod string cod cod string E I .
message double message message double x b 4
cnt int ent cnt int x ¥
list array, list list aray x b
v city struct city - city struct x
id int - id int x
name string - name string x
- coord struct - ~ coord struct x
lat double - lat double x
lon double - lon double x
country string - country string x
population int - population int x
timezone int - timezone int x
sunrise int - sunrise int x
sunset int - sunset int x
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Verify the mappings created by AWS Glue. Change mappings by choosing other columns with Map to target. You can Clear all mappings and Reset to default AWS Glue mappings. AWS Glue generates your script with the
defined mappings.

S orirna) Target Add column | Clear | Resst
Column name Data type Map to target Column name Data type
cod string cod cod string ®x b
message double message message double x b A
cnt int cnt ont int x v 4
list array. list list artay x L2 3
~ city struct
id int -
name string
~ coord struct -
lat double
lon double -
country string -
population int -
timezcne int -
sunrise int -
sunset int -

Verify the mappings created by AWS Glue. Change mappings by choosing other columns with Map to target. You can Clear all mappings and Reset to default AWS Glue mappings. AWS Glue generates your script with the

defined mappings.
Source Target Reset
Column name Datatype  Map to target Column name Data type
cod string cod cod string ® v
message double message message double x b A
cnt int cnt ent int x ¥
list amay list list aray x d
~ city struct - city_id int x b A
9 it I 7
name string cod
~ coord struct message
lat double ent
lon double list
courtry string city_id
population int -
timezone int E
sunrise int -
sunset int -
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Verify the mappings created by AWS Glue. Change mappings by cheoosing other columns with Map to target. You can Clear all mappings and Reset to default AWS Glue mappings. AWS Glue generates your script with the

defined mappings.

Source Target
Column name Data type Map to target Column name Data type
cod string cod cod string x L2
message double message message double x b p
ont int ont ont int x $
list array. list list array x L 2
~ ity struct - / cityid int x b p
id int cityid ’—/,_,—"’ cityname string x +
name string cityname . country string x ¥ N
~ coord struct - population int x b p
lat double latitude sunset int x N
lon double longitude sunrise int x ¥ N
country string country latitude int x ¥ 4
population int population longitude int x b
timezons int -
sunrise int sunset
sunset int sunrise
Job: TransformWeatherData ‘ Action = ‘ | Run job || Generate diagram | €  Insert template at cursor €| Source ‘ | Target ‘ | Target Location ‘ ‘ Transform | Spigot ‘ e x
1 import sys|
2 from awsglue.transforms import *
Database Name weather 3 from awsglue.utils import getResolvedOptions
able Name raw 4 om pyspark.context import SparkContext
5 from awsglue.context import GlusContext
6 from awsglue.job import Job
7
o 8 : [J0B_NAVE]
9 args = getResolvedOptions(sys.argv, ['JOB_NAME'])
10
11  sc = SparkContext()
12  glueContext = GlueContext(sc)
f Transform Name ApplyMapping 13 spark = glueContext.spark_sessicn
- 12 job = Job(glueContext)
15  job.init(args['JOB_NAME'], ares)
16 Datasource
17 ", table_name = "raw", transformation_ctx = "datasour
18
19
20 glueContext.create_dynamic_frame, from_catalog(database = "weather”, table_name = "raw”, transformation_ctx = “datasourced”)
71 ApplyMapping
Transform Name ResolveChoice i? [”:Eszz time", "int"), ("main”, "struct”, ruct”, , "struc louds”,
24 puts: [
25  applymappingl y(frame = datasourced, mapgings = nt"), ("main®, “"struct®, "main”, "struct"), ("wind",
26 =2 es
27 i [choice = "make_struct”, transformation ctx = "res
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Jobs A job is your business logic required to perform extract, transform and load (ETL) work. Job runs are initiated by triggers which can be scheduled or driven by events.

User preferences

Q Filter by tags and attributes Showing: 1- 1 c o
@ Name [HRiiiid ETL language Script location Last modified Job bookmark
@ Transto| S1OPIODTUN pythan 3 gl ipts-366221792... 14 2019 4:35 PM UT... Disable
Choose job triggers
Delete
Edit job
Edit script
Reset job bookmark
Metrics
Create development endpoint
Showing: 0- 0 c o
Maximum
Run ID Run status Error Logs Error logs Start time End time Execution time  Timeout
capacity
No job runs found
Action ~ or by tags and attributes Showing: 1-1 f+ X ]
Name Type ETL language Script location Last modified Job bookmark
Transform\WeatherData Spark python s3:/faws-glue-scripts-366221792... 14 September 2019 4:39 PM UT... Disable
History Script Metrics
Showing: 1-1 Fo I - ]
Maximum
Run ID Run status Error Logs Error logs Start time End time Execution time Timeout
capacity
jr_439e68ch18d5bcal86e54748... Succeeded Logs 2 14 September... 14 September... 5 mins 10 mins
Amazon S3 > weather-data-transformed >  weather-full
J Overview ‘
\ Q. Type a prefix and press Enter to search. Press ESC to clear.
& Upload + Create folder Download US East (N. Virginia) &
Viewing 1 to 300 >
[ Namew Last modified v Size v Storage class v
O D Sep 14, 2018 4:42:42 PM GMT+1200 13.9KB Standard
1 [ part-00001-b81510d5-71d2-460d-ab63-75865dc9e1 a4-c000.snappy.parquet Sep 14, 2019 4:42:42 PM GMT+1200 14.0KB Standard
(1 [ part-00002-b815f0d5-71d2-460d-ab63-" a4-c000. quet Sep 14, 2019 4:42:42 PM GMT+1200 14.0 KB Standard
(1 [ part-00003-b815f0d5-71d2-460d-ab63-" ad-c000. quet Sep 14, 2019 4:42:42 PM GMT+1200 14.0 KB Standard
1 [ part-00004-b8150d5-71d2-460d-ab63-75865dc9e1 ad-c000.snappy.parquet Sep 14, 2019 4:42:43 PM GMT+1200 14.0 KB Standard
1 [ part-00005-b815f0d5-71d2-460d-ab63 ad-c000. quet Sep 14, 2019 4:42:43 PM GMT+1200 14.0KB Standard
] [ part-00006-b81510d5-71d2-460d-ab63-75865dc9e1 ad-c000.snappy.parquet Sep 14, 2018 4:42:43 PM GMT+1200 14.0KB Standard
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Athena Query Editor Saved Queries History AWS Glue Data Catalog & Workgroup : primary Settings Tutorial Help What's new
Database =
New query 1 +

weather v .

Filter es and views
- Tables (2) Create table

Fraw H

H
Format query Clear

v weather_full

- Views (0) Create view
You have not created any views, To create a view, run a query
and click "Create view from query”

Save as Create -

Use CiAl + Enter to run query, Ctd + Space to autocomplete

Results
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Database

Q

weather

Filter tables and views...

v Tables (2) Create table

¥ raw

cod (string)

message (double)

cnt (int)

list (array<struct<dt:int,main:struct<temp:double,temp_mi
city (struct<id:int,name:string,coord:struct<lat:double,lon:

v weather_full

cod (string)
message (double)
cnt (int)

list (array<struct<dt:int,main:struct<temp:struct<double:d
cityid (int)
cityname (string)
country (string)
population (int)
sunset (int)
sunrise (int)
latitude (int)
longitude (int)
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v Tables (2) Create table

v raw

cod (string)

message (double)

cnt (int)

list (array<struct<dt:int,main:struct<temp:double,temp_mi
city (struct<id:int,name:string,coord:struct<lat:double,lon:

~ weather_full

cod (string)

message (double)

cnt (int)

list (array<struct<dt:int,main:struct<temp:struct<double:d
cityid (int)

cityname (string)

country (string)

Preview table

Show properties

Delete table

Generate Create Table DDL

A cod
1 200
2 200

message
0.0094

0.0081
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Chapter 10: AWS Automation

Tags

You can use tags to group and filter your functions. A tag consists of a case-sensitive key-value pair. Learn more

Change

records

Changing AWS AWS Config
resources

Business Unit Research & Development

Product Name Hello Generator

Service Name VendHellos
Config rules

Motificafions to
Amazon SNS

History stored in
Amazon 53
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Check for
required tags

o

s Aws

<

Amazon EC2
instance

Perform
remediation action

function

<

Invoke Lambda

Config

Motify on non

Send nofification
email

AWS Lambda
function

compliance

Amazon SNS

P

Amazon SES

*

Services v

Resource Groups v

scott @ < N. Yirginia ¥  Support *

AWS Config

AWS Config Dashboard

Dashboard Dashboard
Rules

Total resources
¥ Resources

Advanced query Type Count

Settings

Your resources are being discovered

Compliance status
Rules Resources

( 0 noncompliant rule(s)
@ 0 compliant rule(s)

® 0 noncompliant resource(s)
© 0 compliant resource(s)

What's new

» Learn More [

Noncompliant rules by noncompliant resource count

Name Compliance

No noncompliant rules.

View all noncompliant rules
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v Trigger

Trigger type

AWS Config evaluates resources when the trigger occurs,
© When configuration changes

Runs when there are changes to your specified AWS resources

O Perlodic
Runs on the frequency that you choose

Scope of changes
Choose when evaluations will oceur.

O Resources
When any resource that matches the specified type, or the type plus identifier, is created, changed, or deleted

O Tags
When any resource with the specified tag is created, changed, or deleted

) All changes
When any resource recorded by AWS Config is created, changed, or deleted

Resources

This rule can be triggered only when recorded resources are created, changed, or deleted. Specify which resources are recorded on the Settings page.

| Choose resource type v

| Resource identlfier (optional) ‘

v Parameters

Rule parameters define attributes for which your resources are evaluated; for example, a required tag or 53 bucket.

|Envlrunment | ‘Pruductlun ‘ l Remove
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Ai’h——————x
=

Auto Scaling Group

BTN, 7R

Scale in event

T

Auto Scaling Group

Instance goes into a
Terminating Wait
state

A A A A
Run a command on
the instance being
Lifecycle hook terminated
performs a custom
action
Invoke _ SendCommand ==
CloudWatch Lambda Systems Manager
Event function Run Command H
Callback to proceed
with termination ,—%
. ‘ II Instance
Update staie to terminated
Terminating
Termination Proceed Auto Scaling Group
process

vy
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Amazon
Inspector

Bake !

Notify
findings

AMI m I ! Email N
L — — — . - -
Image build a:;;ﬁg Amazon Admin
rocess SNS topic
P Image Launch P
instance from Run an
new AMI assessment
Invoke against new
instance
Trigger
CloudWatch
Lambda Event
function CloudWaich
Event Rule
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Chapter 11: Creating Chatbots

Custom bot BookTrip OrderFlowers ScheduleAppointment
Botname | AmazonianAirways
Language English (US)
Output voice None. This is only a text based app... *
Session timeout | 9 min ¥ i)
IAM role AWSServiceRoleForLexBots [i]
Automatically created on your behalf
COPPA Please indicate if your use of this bot is [i ]
subject to the Children's Online Privacy
Protection Act (COPPA). Learn more
Yes @ No
~ Slois @
Priority Required Name Slot type Version Prompt Settings
e.g. Location e.g. AMAZON.U w e.g. What [+]
1 -4 v AMAZON.US Cl... = Built-in » Which city are you flying to?
2. av v [ origin | AMAZON.US_Cl... ~ | Bulltdin~ | ‘Which city are you flying from?
3 ~ v @ AMAZON.DATE  w | Buillin+ | When do you want to fiy? & [x]
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~ Confirmation prompt €@
v Confirmation prompt
Confirm

Are you sure you want to book a flight from {Origin} to {Destination} on {Date}?

Cancel (if the user says "no"}
Okay. We didn't book your flight.

~ Sample utterances @

e.g. | would like to book a flight.

I would like to book a flight for FiRE s

Can | please book a flight from jis {Destination} e {Date}
I want to book a flight to RS lEIH

I would like to book a flight

(+]

o © © o

» Fulfilment &

® AWS Lambda function Return parameters to client

Lambda function bookFlight

View in Lambda console &

Version or alias Latest
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| want to book a flight

Which city are you flying to?

Auckland

Which city are you flying from?

Wellington

When do you want to fly?

tormorrow

Are you sure you want to book a flight from

Weillington to Auckland on 2019-11-097

yes

We have booked your flight from Wellington

to Auckland on 2019-11-09
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AWS

POST Lambda
a ' euents Invoke
Slack - ++++++++}
Event AP l.
Amazon API System
Gateway integrations &
& . application logic
Slack aave <
Web API -. Send messages
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5= slack api

¥ ConfigBot -

Settings

Basic Information
Collaborators

Install App

Manage Distribution

Features

App Home oem
Incoming Webhooks
Interactive Compone...
Slash Commands
OAuth & Permissions
Bot Users

User ID Translation

Slack w
Help
Contact
Policies
Our Blog

Documentation

Event Subscriptions

Enable Events [ on @)

Your app can subscribe to be notified of events in Slack (for example,
when a user adds a reaction or creates a file) at a URL you choose. Learn

more.

Request URL

https://my.app.com/slack/action-endpoint

We'll send HTTP POST requests to this URL when events occur. As soon as you
enter a URL, we'll send a request with a challenge parameter, and your endpoint

must respond with the challenge value. Learn more.

Subscribe to bot events v

Bot users can subscribe to events related to the channels and
conversations they're part of.

Event Name Description

app_mention Subscribe to only the i}
message events that
mention your app or bot

Add Bot User Event
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Event Subscriptions

/N Your request URL gave us a 500 error. Update your URL to receive a new request and

challenge value.

Enable Events [ on @)

Your app can subscribe to be notified of events in Slack (for example, when a user adds a

reaction or creates a file) at a URL you choose. Learn more.

Request URL Your URL didn't respond with the value of the | challenge | parameter.

https:/p01u7é6wh74.execute-api.ap-southeast-2.amazonaws.com/dev/events | Retry

We'll send HTTP POST requests to this URL when events occur. As soon as you enter a URL, we'll

send a request with a challenge parameter, and your endpeint must respond with the challenge

value. Learn more.
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Learning Serve... 0\ #application-support o &
%81 %0 & Addatopic

[

-
Channels \

# application-support

Bring your team into Slack

Slack is better with teammates - invite them to start collaborating.

Add People

Add a channel

Direct Messages

#application-support
You created this channel yesterday. This is the very beginning of the #application-support channel.

£ Setadescription -+ Addanapp & Add people to this channel

Today

Scott Patterson 3:15 Piv

Hello @confighot what are the open ports for i-06dd90c34b8f87d76 ?
ConfigBot AP% 318 PM

Here are the open ingress ports you asked for: 3451-3629,22,443

application-support

[92]



Chapter 12: Hosting Single-Page Web
Applications

Request

«— I
Response - HTML
Reguest - Alax
< Response - JSON
Client Server
wavw_hello com CloudFront 53 bucket
Client distribution

+t 0=

API| Gateway Lambda Dynamo DB
endpoint function table

api.hello.com
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Client

-
»>

www_helio_com

api.hello.com

[
.

CloudFront
distribution

AF| Gateway
endpoint

53 bucket

ftradifional .

Application Load
Balancer listener .

Lambdz
funiction table

Auto Scaling
Group

RDS instance
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Static website hosting

Endpoint - http://hello-website-123 s3-website-us-east-1. amazonaws.com

@ Use this bucket to host a website € Learmn more

Index document €)

‘ index. html ‘

Error document €%

‘ error.htmil ‘

Redirection rules (optional) €)

O Redirect requests € Learn more

O Disable website hosting

@ Bucket hosting cancel
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v

CloudFront

Distributions

*

What's new

Reports & analytics

Cache statistics
Monitoring
Alarms

Popular objects
Top referrers
Usage

Viewers

esource Groups v

CloudFront Distributions > E362AP3J0A8B7R

General QOrigins and Origin Groups Behaviors Error Pages Restrictions Invalidations Tags

CloudFront compares a request for an object with the path patterns in your cache behaviors based on the order of the cache
behaviors in your distribution. Arrange cache behaviors in the order in which you want CloudFront to evaluate them.

Create Behavior Change Precedence:

Precedence ~  Path Pattern Origin or Origin Group Viewer Protocol Policy
0 /alternative Custom-my-load-balancer hello.com HTTP and HTTPS
1 Default (%) S3-hello-website-123 HTTP and HTTPS
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Chapter 13: GraphQL APIs

REST AFI

POST ‘1 1
fgraphaql :
Lambda

AP| Gateway function
endpoint

RDS Databasze

DynamoDE
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Amazon
DynamoDB

muiations

AWSE AppSync AWS Lambda

AppSync
Resolvers =
{f >

Amazon AFI
Amazon Gateway
Cognito
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