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When you can't scale fast enough...
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“Traditional” Java

e Throughput at the expense of footprint e Throughput solved by scaling
Long running at expense of startup speed e Footprint and startup speed matter
e Rich, dynamic behaviour for mutable systems e Ephemeral, immutable systems
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Supersonic. Subatomic. Java

Quarkus + Native Quarkus + JVM Traditional
(via GraalVM) (via Open)DK) Cloud-Native Stack
12 MB 73 MB 136 MB

Quarkus + Native (via GraalvM) 0.016 Seconds

- Quarkus + JVM (via OpenJDK) 0.943 Seconds
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From O ... To “Production-Grade”

The Race
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1: Assign player
Name & Team (REST)

3: Generate power
(REST)

6: Update dashboard (SSE)
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Red Hat
OpenShift
2: Increment player cluster
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Architecture

3: Generate power
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apiVersion: apps/vl gz?’g:‘a)%e/;v (%) DevNation
kind: Deployment
metadata:
name: kubenative
spec:
replicas: 1
selector:
matchLabels: - .
app . kubernetes.io/nan / | 0 tive
template: A\
spec:
containers:
- image: guay.io/kd
name: kubenative
ports:

- containerPort: 808 5 ' . .
; ; , Ly / etes.io/name: kubenative
name: http g, ; _

TCE
8080

protocol: TCP


http://quay.io/kevindubois/demo

# Container image settings

quarkus.container-image.registry=quay.io

quarkus.container-image.group=kevindubois

quarkus.container-image.name=demo

quarkus.kubernetes.image-pull-policy=IfNotPresent

# secrets

%prod.quarkus.kubernetes-config.secrets=postgresql

%prod.quarkus.kubernetes-config.secrets.enabled=true

# configmaps

%prod.quarkus.kubernetes-config.enabled=true

%prod.quarkus.kubernetes-config.config-maps=properties

# limits
quarkus.kubernetes.
guarkus.kubernetes.

# requests
guarkus.kubernetes.
guarkus.kubernetes.

# env variables

quarkus.kubernetes.

resources
resources

resources
resources

.limits.cpu=2
.limits.memory=400Mi

.requests.cpu=200m
.requests.memory=200Mi

mvn package

env.vars.JDK_JAVA_OPTIONS.value=-XX:+UseParallelGC -XX:MaxRAMPercentage=75
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v [Otarget
> [Dclasses
> [ generated-sources
> [ generated-test-sources
v [ kubernetes
{} kubernetes.json

@ kubernetes.yml





http://www.youtube.com/watch?v=MiHeokQZYY8
http://github.com/kdubois/quarkus-kubernetes-kafka-db

NOT SO FAST...
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Rea dy?? Container Running

Sends traffic
Starting the Java application using /opt/jboss/container/java/run/run-java.sh ... App not ready

INFO exec java -Dquarkus.http.host=0.0.0.0 -Djava.util.logging.manager=org.jboss.logmanager.LogManager -cp "." —jar /deployments/quarkus-run.jar
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2023-09-27 15:34:14,109 WARN [io.qua.run.con.ConfigRecorder] (main) Build time property cannot be changed at runtime:

— quarkus.openshift.route.expose is set to 'true' but it is build time fixed to 'false'. Did you change the property quarkus.openshift.route.expose after building the application?

2023-09-27 15:34:14,534 INFO [io.sma.rea.mes.kafkal (main) SRMSG18229: Configured topics for channel 'power-in': [power

2023-09-27 15:34:14,542 INFO [io.sma.rea.mes.kafka] (main) SRMSG18214: Key deserializer omitted, using String as default

2023-09-27 15:34:14,727 INFO [io.sma.rea.mes.kafkal (main) SRMSG18229: Configured topics for channel 'game-events—in': [game-events]

2023-09-27 15:34:14,730 INFO [io.sma.rea.mes.kafkal (main) SRMSG18214: Key deserializer omitted, using String as default

2023-09-27 15:34:14,786 INFO [io.sma.rea.mes.kafkal (smallrye-kafka-producer-thread-0) SRMSG18258: Kafka producer kafka-producer-user-actions-out, connected to Kafka brokers 'my-cluster—kafka-t
otstrap:9092', is configured to write records to 'user-actions'

2023-09-27 15:34:14,834 INFO [io.sma.rea.mes.kafkal (smallrye-kafka-producer-thread-1) SRMSG18258: Kafka producer kafka-producer—power—out, connected to Kafka brokers 'my-cluster—kafka-bootstre
:9092', is configured to write records to 'power’

2023-09-27 15:34:14,861 INFO [io.sma.rea.mes.kafkal (smallrye-kafka-producer-thread-2) SRMSG18258: Kafka producer kafka-producer—game-events—out, connected to Kafka brokers 'my-cluster—kafka-bc
tstrap:9092', is configured to write records to 'game-events'

2023-09-27 15:34:14,997 INFO [org.acm.GameResource]l (main) List of names initialized with 151671 items

2023-09-27 :15,043 WARN [org.inf.HOTROD] (main) ISPNGO4001: Could not find 'hotrod-client.properties' file in classpath, using defaults.

2023-09-27 :15,144 INFO [org.inf.HOTROD] (main) ISPNO0407. Native Epoll transport not available, using NIO instead: io.netty.channel.epoll.Epoll

2023-09-27 :15,144 INFO [org.inf.HOTROD] (main) ISPN004108: Native IOUring transport not available, using NIO instead: io.netty.incubator.channel.uring.IOUring

2023-09-27 115,214 INFO [org.inf.HOTROD] (main) ISPNO04021: Infinispan version: Infinispan 'Flying Saucer' 14.0.17.Final

2023-09-27 :15,227 WARN [io.qua.inf.cli.run.InfinispanClientProducer] (main) Use ‘'quarkus.infinispan-client.hosts' instead of the deprecated 'quarkus.infinispan-client.server—list"'
2023-09-27 115,227 WARN [io.qua.inf.cli.run.InfinispanClientProducer] (main) Use 'quarkus.infinispan-client.username' instead of the deprecated 'quarkus.infinispan-client.auth-username"
2023-09-27 115,228 WARN [io.qua.inf.cli.run.InfinispanClientProducer] (main) Use 'quarkus.infinispan-client.password' instead of the deprecated 'quarkus.infinispan-client.auth-password’
2023-09-27 115,380 INFO [org.inf.HOTROD] (main) ISPNO04021: Infinispan version: Infinispan 'Flying Saucer' 14.0.17.Final

2023-09-27 :15,394 INFO [org.inf.HOTROD] (HotRod-client-async—-pool-2-1) ISPNO04006: Server sent new topology view (id=1793682273, age=0) containing 1 addresses: [10.128.2.21/<unresolved>:1
222]

2023-09-27 115,397 INFO [org.inf.HOTROD] (HotRod-client-async-pool-2-1) ISPNO04014: New server added(10.128.2.21/<unresolved>:11222), adding to the pool.

2023-09-27 :15,403 INFO [org.inf.HOTROD] (HotRod-client-async-pool-2-1) ISPNOO4016: Server not in cluster anymore(infinispan/<unresolved>:11222), removing from the pool.

2023-09-27 :15,481 INFO [org.inf.HOTROD] (HotRod-client-async-pool-2-2) ISPNO04006: Server sent new topology view (id=-1682076575, age=0) containing 1 addresses: [10.128.2.21/<unresolved>:
1222]

2023-09-27 15:34:15,481 INFO [org.inf.HOTROD] (HotRod-client-async-pool-2-2) ISPN004014: New server added(10.128.2.21/<unresolved>:11222), adding to the pool.

2023-09-27 15:34:15,481 INFO [org.inf.HOTROD] (HotRod-client-async-pool-2-2) ISPNO04016: Server not in cluster anymore(infinispan/<unresolved>:11222), removing from the pool.

2023-09-27 15:34:15,502 INFO [io.sma.rea.mes.kafka] (smallrye-kafka-consumer-thread-1) SRMSG18257: Kafka consumer kafka-consumer—game-events—in, connected to Kafka brokers 'my-cluster—kafka-boc
strap:9092', belongs to the 'da3528f6-bd3c-45da-9186-90f0adee5d5b' consumer group and is configured to poll records from [game-events]

2023-09-27 15:34:15,550 INFO [io.quarkus] (main) quinoa-wind-turbine 1.0.0-SNAPSHOT on JVM (powered by Quarkus 3.4.1) started in 2.685s. Listening on: http://0.0.0.0:8080

2023-09-27 15:34:15,550 INFO [io.quarkus] (main) Profile openshift-cluster activated.
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Ready?? Container Running

Sends traffic
Starting the Java application using /opt/jboss/container/java/run/run-java.sh ... App not ready

INFO exec java -Dquarkus.http.host=0.0.0.0 -Djava.util.logging.manager=org.jboss.logmanager.LogManager -cp "." —jar /deployments/quarkus-run.jar
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2023-09-27 15:34:14,109 WARN [io.qua.run.con.ConfigRecorder] (main) Build time property cannot be changed at runtime:

— quarkus.openshift.route.expose is set to 'true' but it is build time fixed to 'false'. Did you change the property quarkus.openshift.route.expose after building the application?

2023-09-27 15:34:14,534 INFO [io.sma.rea.mes.kafkal (main) SRMSG18229: Configured topics for channel 'power-in': [power

2023-09-27 15:34:14,542 INFO [io.sma.rea.mes.kafka] (main) SRMSG18214: Key deserializer omitted, using String as default

2023-09-27 15:34:14,727 INFO [io.sma.rea.mes.kafkal (main) SRMSG18229: Configured topics for channel 'game-events—in': [game-events]

2023-09-27 15:34:14,730 INFO [io.sma.rea.mes.kafkal (main) SRMSG18214: Key deserializer omitted, using String as default

2023-09-27 15:34:14,786 INFO [io.sma.rea.mes.kafkal (smallrye-kafka-producer-thread-0) SRMSG18258: Kafka producer kafka-producer-user-actions-out, connected to Kafka brokers 'my-cluster—kafka-t
otstrap:9092', is configured to write records to 'user-actions'

2023-09-27 15:34:14,834 INFO [io.sma.rea.mes.kafkal (smallrye-kafka-producer-thread-1) SRMSG18258: Kafka producer kafka-producer—power—out, connected to Kafka brokers 'my-cluster—kafka-bootstre
:9092', is configured to write records to 'power’

2023-09-27 15:34:14,861 INFO [io.sma.rea.mes.kafkal (smallrye-kafka-producer-thread-2) SRMSG18258: Kafka producer kafka-producer—game-events—out, connected to Kafka brokers 'my-cluster—kafka-bc
tstrap:9092', is configured to write records to 'game-events'

2023-09-27 15:34:14,997 INFO [org.acm.GameResource]l (main) List of names initialized with 151671 items

2023-09-27 :15,043 WARN [org.inf.HOTROD] (main) ISPNGO4001: Could not find 'hotrod-client.properties' file in classpath, using defaults.

2023-09-27 :15,144 INFO [org.inf.HOTROD] (main) ISPNO0407. Native Epoll transport not available, using NIO instead: io.netty.channel.epoll.Epoll

2023-09-27 15:34:15,144 INFO [org.inf.HOTROD] (main) ISPNO04108: Native IOUring transport not available, using NIO instead: io.netty.incubator.channel.uring.IOUring

2023-09-27 15:34:15,214 INFO [org.inf.HOTROD] (main) ISPNO04021: Infinispan version: Infinispan 'Flying Saucer' 14.0.17.Final

2023-09-27 15:34:15,227 WARN [io.qua.inf.cli.run.InfinispanClientProducer] (main) Use ‘'quarkus.infinispan-client.hosts' instead of the deprecated 'quarkus.infinispan-client.server-list'
2023-09-27 15:34:15,227 WARN [io.qua.inf.cli.run.InfinispanClientProducer] (main) Use 'quarkus.infinispan-client.username' instead of the deprecated 'quarkus.infinispan-client.auth-username"
2023-09-27 15:34:15,228 WARN [io.qua.inf.cli.run.InfinispanClientProducer] (main) Use 'quarkus.infinispan-client.password' instead of the deprecated 'quarkus.infinispan-client.auth-password'
2023-09-27 15:34:15,380 INFO [org.inf.HOTROD] (main) ISPNO04021: Infinispan version: Infinispan 'Flying Saucer' 14.0.17.Final

2023-09-27 15:34:15,394 INFO [org.inf.HOTROD] (HotRod-client-async-pool-2-1) ISPN004006: Server sent new topology view (id=1793682273, age=0) containing 1 addresses: [10.128.2.21/<unresolved>:1
222]

2023-09-27 115,397 INFO [org.inf.HOTROD] (HotRod-client-async-pool-2-1) ISPNO04014: New server added(10.128.2.21/<unresolved>:11222), adding to the pool.

2023-09-27 :15,403 INFO [org.inf.HOTROD] (HotRod-client-async-pool-2-1) ISPNOO4016: Server not in cluster anymore(infinispan/<unresolved>:11222), removing from the pool.

2023-09-27 :15,481 INFO [org.inf.HOTROD] (HotRod-client-async-pool-2-2) ISPNO04006: Server sent new topology view (id=-1682076575, age=0) containing 1 addresses: [10.128.2.21/<unresolved>:
1222]

2023-09-27 15:34:15,481 INFO [org.inf.HOTROD] (HotRod-client-async-pool-2-2) ISPN004014: New server added(10.128.2.21/<unresolved>:11222), adding to the pool.

2023-09-27 15:34:15,481 INFO [org.inf.HOTROD] (HotRod-client-async-pool-2-2) ISPNO04016: Server not in cluster anymore(infinispan/<unresolved>:11222), removing from the pool.

2023-09-27 15:34:15,502 INFO [io.sma.rea.mes.kafkal (smallrye-kafka-consumer—-thread-1) SRMSG18257: Kafka consumer kafka-consumer—game-events—in, connected to Kafka brokers 'my-cluster-kafka-boc
strap:9092', belongs to the 'da3528f6-bd3c-45da-9186-90f0adee5d5b' consumer group and is configured to poll records from [game-events]

2023-09-27 15:34:15,550 INFO [io.quarkus] (main) quinoa-wind-turbine 1.0.0-SNAPSHOT on JVM (powered by Quarkus 3.4.1) started in 2.685s. Listening on: http://0.0.0.0:8080

2023-09-27 15:34:15,550 INFO [io.quarkus] (main) Profile openshift-cluster activated. .
After 2.6s (Kafka, DB, Caching)
App is ready to receive traffic
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Ready??

Starting the Java application using /opt/jboss/container/java/run/run-java.sh ...
INFO exec java -Dquarkus.http.host=0.0.0.0 -Djava.util.logging.manager=org.jboss.logmanager.LogManager -cp

—jar /deployments/quarkus—run.jar
AN | N SN/ S/ [ /8 S
S S | /TS <SS /NN
= N\ G 7/ | iy w2/ | o NS/ S/
2023-09-27 15:34:14,109 WARN [io.qua.run.con.ConfigRecorder] (main) Build time property cannot be changed at runtime:
— quarkus.openshift.route.expose is set to 'true' but it is build time fixed to 'false'. Did you change the property quarkus.openshift.route.expose after building the application?

2023-09-27 15:34:14,534 INFO [io.sma.rea.mes.kafkal (main) SRMSG18229: Configured topics for channel 'power-in': [power]
2023-09-27 15:34:14,542 INFO [io.sma.rea.mes.kafkal (main) SRMSG18214: Key deserializer omitted, using String as default
2023-09-27 15:34:14,727 INFO [io.sma.rea.mes.kafkal (main) SRMSG18229: Configured topics for channel 'game-events—in': [game-events]

2023-09-27 15:34:14,730 INFO [io.sma.rea.mes.kafkal (main) SRMSG18214: Key deserializer omitted, using String as default

2023-09-27 15:34:14,786 INFO [io.sma.rea.mes.kafkal (smallrye-kafka—-producer-thread-0) SRMSG18258: Kafka producer kafka-producer-user-actions—out, connected to Kafka brokers 'my-cluster—kafka-t
otstrap:9092', is configured to write records to 'user-actions'

2023-09-27 15:34:14,834 INFO [io.sma.rea.mes.kafkal (smallrye-kafka-producer—-thread-1) SRMSG18258: Kafka producer kafka-producer—power—out, connected to Kafka brokers 'my-cluster—kafka-bootstre
:9092', is configured to write records to 'power’

2023-09-27 15:34:14,861 INFO [io.sma.rea.mes.kafkal (smallrye-kafka—-producer—-thread-2) SRMSG18258: Kafka producer kafka-producer—game-events—out, connected to Kafka brokers |'my—cluster—kafka—bc
tstrap:9092', is configured to write records to 'game-events'

2023-09-27 15:34:14,997 INFO [org.acm.GameResource]l (main) List of names initialized with 151671 items .
2023-09-27 15:34:15,043 WARN [org.inf.HOTROD] (main) ISPNOO4001: Could not find 'hotrod-client.properties' file in classpath, using defaults. Downtlme
2023-09-27 15:34:15,144 INFO [org.inf.HOTROD] (main) ISPNO04074: Native Epoll transport not available, using NIO instead: io.netty.channel.epoll.Epoll

2023-09-27 15:34:15,144 INFO [org.inf.HOTROD] (main) ISPNO04108: Native IOUring transport not available, using NIO instead: io.netty.incubator.channel.uring.IOUring of 2.65

2023-09-27 15:34:15,214 INFO [org.inf.HOTROD] (main) ISPNO@4021: Infinispan version: Infinispan 'Flying Saucer' 14.0.17.Final

2023-09-27 15:34:15,227 WARN [io.qua.inf.cli.run.InfinispanClientProducer] (main) Use ‘'quarkus.infinispan-client.hosts' instead of the deprecated 'quarkus.infinispan-client.Jserver-list'
2023-09-27 15:34:15,227 WARN [io.qua.inf.cli.run.InfinispanClientProducer] (main) Use 'quarkus.infinispan-client.username' instead of the deprecated 'quarkus.infinispan-clignt.auth-username"'
2023-09-27 15:34:15,228 WARN [io.qua.inf.cli.run.InfinispanClientProducer] (main) Use 'quarkus.infinispan-client.password' instead of the deprecated 'quarkus.infinispan-clignt.auth-password"
2023-09-27 15:34:15,380 INFO [org.inf.HOTROD] (main) ISPNO04021: Infinispan version: Infinispan 'Flying Saucer' 14.0.17.Final

2023-09-27 15:34:15,394 INFO [org.inf.HOTROD] (HotRod-client-async-pool-2-1) ISPN004006: Server sent new topology view (id=1793682273, age=0) containing 1 addresses: [10.12§.2.21/<unresolved>:1
222]

2023-09-27 15:34:15,397 INFO [org.inf.HOTROD] (HotRod-client-async-pool-2-1) ISPN004014: New server added(10.128.2.21/<unresolved>:11222), adding to the pool.

2023-09-27 15:34:15,403 INFO [org.inf.HOTROD] (HotRod-client-async-pool-2-1) ISPN004016: Server not in cluster anymore(infinispan/<unresolved>:11222), removing from the pool.

2023-09-27 15:34:15,481 INFO [org.inf.HOTROD] (HotRod-client-async-pool-2-2) ISPN004006: Server sent new topology view (id=-1682076575, age=0) containing 1 addresses: [10.128.2.21/<unresolved>:
1222]

2023-09-27 15:34:15,481 INFO [org.inf.HOTROD] (HotRod-client-async-pool-2-2) ISPN004014: New server added(10.128.2.21/<unresolved>:11222), adding to the pool.

2023-09-27 :15,481 INFO [org.inf.HOTROD] (HotRod-client-async-pool-2-2) ISPNO04016: Server not in cluster anymore(infinispan/<unresolved>:11222), removing from the pool

2023-09-27 :15,502 INFO [io.sma.rea.mes.kafkal (smallrye-kafka-consumer—thread-1) SRMSG18257: Kafka consumer kafka-consumer—game-events—in, connected to Kafka brokers fmy-cluster—kafka-boc
strap:9092', belongs to the 'da3528f6-bd3c-45da-9186-90f0adee5d5b' consumer group and is configured to poll records from [game-events

2023-09-27 15:34:15,550 INFO [io.quarkus] (main) quinoa-wind-turbine 1.0.0-SNAPSHOT on JVM (powered by Quarkus 3.4.1) started in 2.685s. Listening on: http://0.0.0.0:8080

2023-09-27 15:34:15,550 INFO [io.quarkus] (main) Profile openshift-cluster activated.
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readinessProbe:
failureThreshold: 3
httpGet:
path: /g/health/ready
port: 8080
scheme: HTTP
initialDelaySeconds: 5
livenessProbe:
failureThreshold: 3
httpGet:
path: /g/health/live
port: 8080
scheme: HTTP

initialDelaySeconds: 5

‘ (:)DevNaﬁon
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MICROPRO

Open

Telemetry 1.0 Rest Client 3.0 Config 3.0

Fault
Tolerance 4.0

Health 4.0 & RedHat

https:/microprofile.io/



https://microprofile.io/
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Kubernetes Secrets & ConfigMaps

containers:

- name: nginx-container
image: nginx:latest
ports:

- containerPort: 80
volumes:
- name: secret-volume
secret:

secretName: your-secret-name




Resource Limits

Aw, Snap!

omethina went
ymethir

Red Hat_AV Nation
Developer

resources:
requests:
memory: "300Mi"
cpu: "250m" # 1/4 core
limits:
memory: "400Mi"

cpu: "1000m" # 1 core



State your intentions
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Burstable
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Guaranteed

Limit

-

Memory

Request
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Some sensible starting numbers

vCPU cores Memory  Heap Size Replicas

2 4Gb 75% Parallel | 2

https://learn.microsoft.com/en-us/azure/developer/java/containers/overview
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Sensible Initial Values ( JVM )
resources:
requests:
memory: "4000Mi"
cpu: "2000m"
limits:
memory: "4000Mi"
cpu: "2000m"
- env:
- name: JDK JAVA OPTIONS
value: "-XX:+UseParallelGC -XX:MaxRAMPercentage=75"

https://learn.microsoft.com/en-us/azure/developer/java/containers/overview
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Observability & Fault Tolerance

N

o £V MICROMETER

¢ ' application observability
Open






Red Hat_/v

{3\} DevNation
Developer -

Nickname Team

Dashboard: Green Energy
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Scan the QR Code with your phone to play
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WhAT ¢ GrDes?

Git Repository Infrastructure as Code  Git Commands

Git is the single source Treat everything as Operations through
of truth code Git workflows
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Scan the QR Code with your phone to play
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qgithub.com/kdubois/quarkus-kubernetes-kafka-db

github.com/redhat-developer-demos/quinoa-wind-turbine



http://github.com/kdubois/quarkus-kubernetes-kafka-db
http://github.com/redhat-developer-demos/quinoa-wind-turbine
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Free Developer e-Books & Tutorials!

developers.redhat.com/eventtutorials
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O'REILLY

GitOps SIS Modernizing Hybrid Cloud Apps | Openshift for
Cookbook =pling beveiopars Enterprise Java  gnd Kubernetes Developers

A Concise Cloud Native Guide for Developers Delivering Highly Available Applications

es Automation in Practice and Services p / Ve
coomgen K3 / Early 4
&, 3 OREILLY s, » / Release
g EXN 2 OREILLY U Ao A
5 3 e Compliments of [
Volpar i
‘\

rearce> ) . Java /o Kubernetes
v ¢ doshoa Wood

.
Developer ¥ o, N 1N A Nutshe” i 5 P
| ¥ Pattern
di Prepare to Perform with Red Hat Developer Hub . ey =
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[your@sandbox ~]$% lscpu

RAM: 14GB

Storage: 40GB

Time 1limit: 30 days
Awesome: YES

Learn containers, Kubernetes, and OpenShift in your browser. developers.redhat.com/developer-sandbox

Start exploring in the OpenShift Sandbox.
Try Red Hat's products and technologies —_ o~
Red Hat A _)

A : :
|thout setup or configuration. Q@ RedHat R
v b eveloper
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» youtube.com/@thekevindubois
in linkedin.com/in/kevindubois

) github.com/kdubois

Thank you!


https://www.youtube.com/@thekevindubois
https://be.linkedin.com/in/kevindubois
https://github.com/kdubois

