Chapter 1: Introduction to Quarkus Core
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hello-rest [~/git/Hands-On-Cloud-Native-Applications-with-Java-and-Quarkus/chapter1] - .../src/main/java/com/packt/quarkus/chapter1/SimpleRest.java [hello-rest] - Intelli] II

File Edit View
chapter1
Project
pter1 [hello-rest]
idea

mvn

target

External Libraries
Scratches and Consoles

B8 Terminal

¥ Appearance & Behavior
Appearance
Menus and Toolbars
ystem Settings
File Colors
Scopes
Naotifications
Quick Lists
Path Variables
Keymap
Editor
Plugins
Version Control
Build, Execution, Deployment

Languages & Frameworks

€ Plugins

Refactor Build Run Tools VCS Window Help (1)

Add Configuration...

(2) =
O & - (3)

No IDEA annotations attached to the JDK 1.8 (fusr, va-1.8.0-openjdk), some issues will not be fo

com. packt.quarkus. chapterl

(5) .’ j.Logge -

4] .Logge

)
SimpleRest {
Logger
ET
juces (MediaType.
th( )
String hello(@PathParam( ) String name) {

.info( +name)

Q) Event Log

22:2 LF+ UTF-8: 4spaces: Git master = '

Marketplace Installed Updates e

Quarkus

Quarkus Tools for Intelli)

A plugin aim at Quarkus based d bootstrapping and code assist from Quarkus r

Change Notes
0.0.1
Initial release

ject and module igh code.quarkus.i
® application.properties code assist through the quarkus-Is LSP language ser




New Project

Cancel

New Project

v RESTEa
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Chapter 2: Developing Your First
Application with Quarkus

Application Info

org.acme
code-with-quarkus
Maven D CONFIGURE MORE OPTIONS Generate your application (alt + %)

Extensions Web

Selected Extensions

<]

RESTEasy JAX-
RESTEasy JSON-B
RESTEasy Jackson
Eclipse Vert.x - Web
Hibernate Validator
REST Client
RESTEasy JAX-B
SmallRye JWT
SmallRye OpenAP|

Undertow Servlet

0 o I o 0 B
T E T ECEEETEETE R

Undertow WebSockets
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Your Quarkus Application is Ready! ﬁ

Your download should start shortly. If it doesn't, please use the direct
link:

What's next?
Unzip the project and start playing with Quarkus by running:
$ ./mvnw compile quarkus:dev

Follow the guides Ed for your next steps!
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hello-rest src Com packt quarkus

Project

v hello-rest
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0 thParam( } String name) {

.infol( +name)

h-Java-and-Quarku st-dev.jar (5005)
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Debug: localhost:5005
(¢ Debugger HE Console +° =

» IC] Frames = Variables

"XNIO-1 task... ¥ ¢ Y + > Ehis
> ) name

» oolog

hello:19, SimpleRest ({com.packt.quar
i 1, Mati th N
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Chapter 3: Creating a Container Image of
Your Application

developer Welcome to OKD.

Username

Password

Middleware cico Other

Filter ~ | 20Items

NET / ) ﬁm

.NET Core Apache HTTP Server (httpd) CakePHP + MySQL Dancer + MysSQL Django + PostgreSQL Jenkins (Ephemeral)

. ™, nede nede

MariaDB MongoDB Nginx HTTP server and a Node.js Node.js + MongoDB
reverse proxy (nginx)

» = 4

Pipeline Build Example PostgresQL Rails + PostgresQL

WildFly
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APPLICATION

quar kus-hello-okd http://quarkus-hello-okd-myproject.192.168.42.5.nip.lo &
DEPLOYMENT CONFIG .
guarkus-hello-okd, #1 .
CONTAINERS
quarkus-hello-okd A
2 Image: myproject/quarkus-hello-okd bleb91b 44.3 miB F;I?'d
& Build: quarkus-hello-okd, #1 A Y4
<> Source: Binary
4 Ports: BOBO/TCP
NETWORKING
Service - Internal Traffic Routes - External Traffic
quarkus-hello-okd http://quarkus-hello-okd-myproject.192.168.42.5.nip.io
BOBO/TCP (B0BO-tcp) — BOBOD &
Route quarkus-hello-okd, target port 8080-tcp
BUILDS
quarkus-hello-okd « Build #1 is complete created 7 minutes ago
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Your new Cloud-Native application is ready!

Congratulations, you have created a new Quarkus Application
application. Groupld:

com.packt.quarkus.chapter3

Why do you see this? Artifactld: hello-okd
Version: 1.0-SNAPSHOT

This page is served by Quarkus. The sourceis in src/main/resources/META-INF/resources/index. html. .
Quarkus Version: 0.13.1

What can | do from here?
Next steps

If not already done, run the application in dev mode using: mvn compile guarkus:dev.
Setup your IDE

Getting started
Quarkus Web Site

* Add REST resources, Servlets, functions and other services in src/main/java.
* Your static assets are located in src/main/resources/META-TNF/resources.

» Configure your application in src/main/resources/application.properties.

How do | get rid of this page?

[13]



APPLICATION

gua rkus-hello-okd http://quarkus-hello-okd-myproject.192.168.42.5.nip.lo =

| DEPLOYMENT CONFIG
quarkus-hello-okd, #2

COMTAIMERS

quarkus-hello-okd
2 Image: myproject/quarkus-hello-okd bleb91b 44.3 MiB 119
2 Build: quarkus-hello-okd, #1
<> Source:Binary
“  Ports: 8080/TCP

NMETWORKING
Service - Internal Traffic Routes - External Traffic
quarkus-hello-okd http://quarkus-hello-okd-myproject.192.168.42.5.nip.io
BOBO/TCP (8080-tcp) — BOBO =
Route quarkus-hello-okd, target port 8080-tcp
BUILDS
quarkus_he"o_okd « Build #1 is complete created 40 minutes ago
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Chapter 4: Adding Web Interfaces to
Quarkus Services

Quarkus CRUD Example

Enter Customer:

Surname:

Customer Name Customer Address Actlon
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Quarkus CRUD Example

Enter Customer:

surname:

Customer Mame Customer Address Actlon

John Smith Edit
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APPLICATION

quar kus-customer-service http://quarkus-customer-service-quarkus-customer-service.192.168.42.53.nip.io &

DEPLOYMENT COMFIG
quarkus-customer-service, #1

CONTAIMERS

quarkus-customer-service

= Image: quarkus-customer-service/quarkus-customer-service

45.3 MiB v

2 Build: quarkus-customer-service, #1

/> Source: Binary
“ Ports: 8080/TCP

NETWORKING
Service - Internal Traffic Routes - External Traffic
quarkus-customer-service http://quarkus-customer-service-quarkus-customer-
BO8O/TCP (B080-tcp) — 808D service.192.168.42.53.nip.io &
Route quarkus-customer-service, target port B0BO-tcp
BUILDS
quarkus-customer-service v Build#1 is complete  created 2 minutes ago View Full Log

Receiving source from STDIN as archive ...

Successfully built 97816167839

Pushing image 172.30.1.1:58008/quarkus-customer-service/quark...
Pushed 2/4 layers, 52% complete

Pushed 3/4 layers, B81% complete

Pushed 4/4 layers, 100% complete

Push successful
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localhost

Connect to Quarkus Websocket
Endpoint

Enter Customer

Name Surmame
John Doe
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Chapter 5: Managing Data Persistence with
Quarkus

Customer
id
name 1-N Orders
surname .
id
item
price
customer_id

Quarkus Hibernate Example

Enter Customer:

Mame:

surname:

Customer Name Customer Address Actlon
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Orders for Customer: John Doe

Enter order:

Price:

Item Price Actlon

APPLICATION

postgresql

DEFLOYMEMNT CONFIG

postgresqgl, #1

APPLICATION
quarkus-hibernate
http://quarkus-hibernate-quarkus-hibernate.192.168.42.30.nip.io =

DEFLOYMEMT COMFIG
quarkus-hibernate, #1
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Chapter 6: Building Applications Using the
MicroProfile API

guarkus-microprofile, #1

e aYa e N[ N i
E OpenTracing Open API 1.1 REST Client Config i
| 1.3 1.3 1.3 :
A AN AN VAN J o
e N N N ~
' | Fault Tolerance Jwr Health Check | |
' Metrics 2.2 Authentication ea ec :
' 2.0 1.1 2.1 ;
E " N AN : AN J i
: ' Ny '\ ' N (‘ ™y :
CDI 2.0 JSON-P 1.1 JAX-RS 2.1 JSON-B1.0 |!
i \ RN J N 4N Y, i
Eclipse MicroProfile API 3.2

AFPLICATION
quarkus-microprofile
http://quarkus-microprofile-quarkus-microprofile.192.168.42.30.nip.io =

DEPLOYMENT COMNFIG .

o pod :
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Deployments guarkus-microprofile

quarkus-microprofile crested 2 minues a¢ Actions <

app
Pause Rollouts
History  Configuration Environment  Events Add Storage

Add Autoscaler

— Deployment #1 is active. View Log Edit Resource Limits

created 4 minutes ago
: 38 Edit Health Checks

Edit YAML
— Delete
Deployment Status Created Trigger
#1 (latest) 2 Active, 1 replica 4 minutes ago Config change

Health Checks: quarkus-microprofile

Container health is periodically checked using readiness and liveness probes.

Learn Maore @

Readiness Probe

A readiness probe checks if the container is ready to handle requests. A falled readiness probe means that a container should not receive any traffic from a proxy, even if it's running,
Add Readiness Probe

Liveness Probe

A liveness probe checks if the container is still running. If the liveness prabe fails, the container is killed

Add Liveness Probe

Save || Cancel
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Health Checks: quarkus-microprofile

Container health is periodically checked using readiness and liveness probes.
Learn More 2
Readiness Probe

A readiness probe checks if the container is ready te handle requests. A failed readiness probe means that a container should not receive any traffic from a proxy,

Type
HTTP GET
@ Use HTTPS

Path

health/ready

Port

8080

Initial Delay

How long to wait after the container starts before checking its health.

Timeout

1

How long to wait for the probe to finish. If the time is exceeded, the probe is considered failed.

seconds

seconds
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Health Checks: quarkus-microprofile

Container health is periodically checked using readiness and liveness probes.

Learn Mare &

Liveness Probe
A liveness probe checks if the container is still running. If the liveness probe fails, the container is killed.
* Type

HTTP GET v
@@ Use HTTPS

Path

|heahhﬂWe

* Port

BOEO v
Initial Delay
seconds
How long to wait after the container starts before checking its health.
Timeout
seconds

How long to wait for the probe to finish. If the time s exceeded, the probe is considered failed.
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DEPLOYMENT CONFIG
quarkus-microprofile, #3

A The container quarkus-microprofile has been running for more than five minutes and has not passed its readiness check. X

CONTAIMERS

quarkus-microprofile

= Image: quarkus/quarkus-microprofile 5d81c62 39.4 MiB 1d
: . po

2 Build: quarkus-microprofile, #1

</» Source: Binary

“ Ports: 8080/TCP

NETWORKING
Service - Internal Traffic Routes - External Traffic
quarkus-microprofile http://quarkus-microprofile-
8080/TCP {8080-tcp) — 8080 quarkus.192.168.42.30.nip.ioc &

Route quarkus-microprofile, target port B080-tcp
BUILDS
quarkus-microprofile v Build #1 is complete  created 14 minutes ago
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@ s I e

Generated API® %

fopenapi

default e

‘ /customers

PUT /customers

/customers
DELETE Jfcustomers

PUT /orders

‘ /orders/{customer} ‘
‘ /orders/{order} ‘
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m /customers

Parameters Try it out

No parameters

Responses
Code Description Links

application/json v

Controls Accept header.

Example Value  Schema

"orders"”: [
{
"id": 0,

"item": "string",
"price": @

}
]f
"surname"”: "string”
}
|
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Code Details

200 Response body

[
{
"id": 1,
"name": "John",
"surname”: "Doe"

}l
{

"id": 2,
"name": "Fred",
"surname": "Smith"
}
|
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Search JSON File

Service

quarkus-service

Operation

all

Tags

Find Traces
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Operation (4)
all
all
GET:com.packt.quarkus.chapteré.CustomerEndpoint.getAll
GET:com.packt.quarkus.chapters.OrderEndpoint.getAll
POST:.com.packi.quarkus.chapter6.OrderEndpoint.create

PUT:com.packt.quarkus.chapter6.OrderEndpoint.update

.

quarkus-service: GET:com.packt.quarkus.chapter6.CustomerEndpoint.getAll

10:00:20 am 10:00:40 am 10:01:00 am 10:01:20 am 10:01:40 am

13 Traces

Time

10:02:00 am

Sort: | Most Recent

Compare traces by selecting result items

quarkus-service: GET:com.packt hapter6.Cust: rEndpoint.getAll eaadsot

p

1 Span . quarkus-service (1)

1.67ms

Today 10:02:11 am
4 minutes ago
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quarkus-service: GET.com.packt.quarkus.chapter6. -
€V CustomerEndpoint.getAll caa:601 * Trace Tmelne

Trace Start August 3, 2019 10:02 AM  Duration 1.67ms Services 1 Depth 1 Total Spans 1
1.25ms 1.67ms

Oms 0.42ms 0.84ms

Service & Operation v o> Y » oms 0.42ms 0.84ms 1.25ms 1.67ms
quarkus-service GET-com.packt quarkus cha...
GET:com.packt.quarkus.chapter6.CustomerEndpoint.getAll Service: quarkus-service D“@:Z:';":;m:m
~ Tags
http.status_code 208
component "jaxrs"
span.kind "server"”
sampler.type "const"”
sampler.param true
http.url "http://localhost:8080/customers"”
http.method "GET"

internal.span.format "jaeger"

> Process: hostname -fedora ip-192.168.1.5 jaeger.version -Java-0.34.0

eaad691dcedal7d
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Chapter 7: Securing Applications

Log In
Username or email

admin

Password

ll-lll"|

(MAKEYCI

Waster N

Add realm

Realm Settings
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Import Select file 0
MName * guarkus-realm
Enabled m
Quarkus-realm &
General Login Keys Email Themes Cache Tokens Client Registration Security Defenses
* Name quarkus-realm
Display name

HTML Display name

Enabled

User-Managed Access @

Endpoints @

OFF

OpeniD Endpeint Configuration
SAML 2.0 Identity Provider Metadata

Save || Cancel
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Roles

Realm Roles

Default Roles

Search... Q, Add Role
Role Name Composite Description Actions
admin False Edit Delete
offline_access False ${role_offline-access} Edit Delete
uma_authorization False ${role_uma_authorization} Edit Delete
user False Edit Delete
Users

Lookup

Q || View all users Unlock users || Add user
1D Username Email Last Name First Name Actions
0773b1e6-ac03-4.. | admin admin@localhost Smith Joe Edit Impersonate Delete
a19b2afc-e96e-4... test tester@localhost Twain Mark Edit Impersonate Delete

—|_ ==
est w
Details Attributes Credentials Role Mappings Groups Consents Sessions
Realm Roles Available Roles & Assigned Roles @ Effective Roles @
admin offline_access
uma_authorization um tior
user u
Add selected Remove selected
Client Roles select client to view roles for clier
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Users admin

Admin &

Details Attributes

Realm Roles

Available Roles &

Client Roles

Credentials

T
Add selected

Role Mappings Groups
Assigned Roles @
admin

offline_access
uma_authorization
user

Remove selected

Consents

Sessions

Effective Roles &
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Quarkus-client &

Settings Credentials Roles

Client ID &

Enabled &

Consent Required &

Login Theme &

Client Protocol @

Access Type @

Standard Flow Enabled &

Implicit Flow Enabled &

Direct Access Grants Enabled &

Service Accounts Enabled ©

Authorization Enabled &

Root URL &

* Valid Redirect URIs ©

Base URL ©

Admin URL ©

Web Origins @

Client Scopes @ Mappers @ Scope @
quarkus-client
]

FF

openid-connect

confidential

EEEOE

http:/flocalhostB080

http:/flocalhost:8080/*

http://localhost:8080

http://localhost:E080

Authorization
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Client Application Keycloak

Load Application

Request Token
R ueslt Login
< eq : 0]
Autllwenticate
: >
nl Send Authorization Code

Exchange Code with Token

Send ID Token

Settings Credentials Roles Client Scopes @ Mappers @ Scope @ Authorization

Offline Access @ Clustering Installation @ Service Account Roles @
Client Authenticator @ Client Id and Secret l
Secret mysecret Regenerate Secret
HEADER: »

"alg”: "RSZ567,
"typ": TJWTT,
"kid” : "uio31ZiU0m7 _OgRHI4X9jpEgeViwlLp_zFL91T1byHNDw"
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RELOWD: DATA,

"jti": "4b3aTIdf-dfe9-43fe-aTee-61Ff770b12e35"°
‘exp” : 1566654148,

‘nbf": @,

"igt”: 1566653848,

"158": "http:/flocalhost:B188/auth/realms/quarkus-
realm”,

‘aud” 1 "account”,

"sub”: "a19bZafc-e96e-4930-82bf-aadb589de136”

"typ" : "Bearer”,

‘mzp” : "guarkus-client”,

‘auth_time": @,

‘seselon_stete”: "S0B4B34c-ThEb-49a8-aBde-
ecT11focfBBa”,

"mor”: "1°

"allowed-origins”: |

"http://localhost:BBEA"

1.
‘realm_sccess”

‘roles” 1 |
‘offline_access”
"uma_gsuthorization”
‘user”

'rEE0UrCE_BCCEess" :
‘mocount” :

‘roles” 1 |
‘'manage-account”,
‘'manage-account-links”,
"view-profile”

‘scope”: "email profile”,
‘email_verified”: false,
‘name” : "Mark Twain",
‘groups”: |
‘offline_eccess”,
‘umea_suthorizetion”

‘user”
1.
‘preferred_username”: "test”,
‘given_name” : "Mark",
"femily_neme” : "Twain"”,
"email”: "tester@localhost”
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VERIFY SIGNATURE
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Clients quarkus-client

Realm Roles &

Protocol &

D

Name @

Mapper Type @
Realm Role prefix @
Multivalued &
Token Claim Name @

Claim SON Type @

Add to 1D token @
Add to access token @

Add to userinfo @

Mappers realm roles
openid-connect
56 e18-0dbE-41cf-8d
realm roles
User Realm Role

Eroups

Siring v
OFF
OFF

Save || Cancel
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localhost A1

—_

o »

Quarkus Hibernate Example
Enter Customer:

Name:

Surname:

Customer Address

Remove
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Chapter 8: Advanced Application
Development

No images.
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Chapter 9: Unifying Imperative and Reactive
with Vert.x

Verticle \ / Verticle

Event
Bus

Verticle / \ Verticle
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Quarkus Vert.x Core Example

Enter Customer:

-

Surname:

Customer Name Customer Address

Fro Fisione

Barney R
Write File Read File

"Written JSON file in /tmp/customer.json"
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Quarkus Vert.x Core Example

Enter Customer:

o

Surname:

Customer Name Customer Address

Fred Fimstone
Barney Rubie

Write File Read File

[{"id":0,"name":"Fred","surname":"Flinstone"},
{"id":1,"name":"Barney","surname":"Rubble" } ]

Subscribe

Y

onNext

Subscriber Observable

A

onComplete
on Error
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Quarkus Vert.x RX2Java Example

Enter Customer:

Surname:

oo

Customer Name Customer Address

Flinstone

Barney Rubi
Write File Read File File written in /tmp/customer.csv

Quarkus Vert.x RX2Java Example

Enter Customer:

Surname:

—

Customer Name Customer Address

Barney rubbie

Write File Customer{id=0, name="'Fred', surname='Flinstone'}
— Customer{id=1, name="'Barney', surname='Rubble'}
ea =
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Quarkus Vert.x Axle Example

Enter Customer:

Name:

Surname:

Customer Name Customer Address

Fred Fimstone
Barnoy Rubblo

Hello! | am Fred Flinstone. How are you doing?
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Quarkus Vert.x Axle Example

Enter Customer:

vore:

Surname:

Customer Address

Berncy rubbis

Number of Customers 2 . Last one added: Barney Rubble

Customer Name

Quarkus Vert.X PgPool Example

Enter Customer:

Name: Mame

Surname: | Surname

Save

John Doe
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Chapter 10: Reactive Messaging with
Quarkus

{ "amount":26,
"company™:"Initech”,

"type":1

In-Memory-
Stream

QuoteConverter E
— ' N

QuoteGenerator E ¥
@Incoming "stocks"

@Outgoing "stock-quote @Outgoing "in-memory-stream"” "company":“Initech”,
4' "value":124.0
}

% SSE QuoteEndpoint
4—
Kafka Topic LH!J]E‘«} @Channel "in-memory-stream"
"stocks" e
Client

Quarkus Demo - Kafka messaging
Stock Quotes

Acme 85
Globex 116
Umbrella 67
Soylent 62
Initech 59
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2 Administrator «

Home

Operators

OperatorHub

nstalled Operators

e Community

Strimzi Apache Kafka
Operator

Strimzi provides a way to run
an Apache Kafka cluster on
Kubernetes aor Open:
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Strimzi Apache Kafka Operator

0.14.0 provided by Red Hat

Install Community Operator

This is @ community provided operator. These are operators which have not been vetted or verified by Red Hat.
Community Operators should be used with caution because their stability is unknown. Red Hat provides no
support for Community Operators.

0.14.0

Learn more about Red Hat's third party software support policy &

Community

Red Hat

https://github.com/strimz

i/strimzi-kafka-operator
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QOperatorHub *» Operator Subscription
Create Operator Subscription

Installation Mode *

All namespaces on the cluster (default)

& A specific namespace on the cluster

a kafka-demo

Update Channel *
s stable
Approval Strategy *

& Automatic

Manual

Subscribe Cancel

Installed Operators

sions within this names

nstalled Operators are represented by Cluster Service V

/ersion using the Operator SDK .

Name T Namespace Deployment Status

e Strimzi Apache Kafka Operator @ kafka-demo e strimzi-cluster-operator-
i [ ed Hat v.14.0

Provided APIs

Kafka

Kafka Connect

Kafka Connect Source to Image
Kafka Mirror Maker

Wiew 3 more...
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Name T MNamespace Location Service Status

@ quarkus-kafka @ kafka-demo http://quarkus-kafka-kafka- e quarkus-kafka @ Accepted
demo.apps.fmarchio-ge.ge.rh-ocs.com

() Mot secure

quarkus-kafka-kafka-demo.apps.fmarchio-ge.ge.rh-ocs.com

Quarkus Demo - Kafka messaging
Stock Quotes
Acme 134
Globex 47
Umbrella 71
Soylent 124
Initech 54
Quarkus Demo - AMQP messaging
Stock Quotes
Company Stock Quote
Acme 52
Globex 134
Umbrella 132
Soylent al
Initech 119
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Artemis Connect Dashboard

v & 6a538738088f
> acceptors
" addresses
£+ activemg.notifications
> B DLQ
5> @ ExpiryQueue

v & stocks
W gueLes
W "anycast"

L+ stocks

.l Connections & Sessions & Consumers & Producers & Addresses 2 Queues [EalDiagram | i Attributes & Operations X Delete &% Browse
[ Filter l l Q < Reset
D “  session Client ID Protocol Queue Queue Type Address Remote Address Local Address
103 5354e74e-f817-11e... vert.x-2b0196f2-a6... AMQP stocks anycast stocks /172.19.0.1:56538 tCp:/f172.19.0.2:56...
Mame T Namespace Location Service Status
@ quarkus-amag @ amg-demao http://quarkus-amg-amag- 9 guarkus-amag ] Accepted 5

demo.apps.fmarchio-ge.qe.rh-

ocs.comZ
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rh-ocs.com

Quarkus Demo - AMQP messaging

Stock Quotes

Company Stock Quote

Acme 130
Globex 83
Umbrella 144
Soylent 99
Initech 146

[551]



