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https://quarkus.io/

Developer Evolution :-)

70s 80s 90s

COBOL C/C++ HTTP/HTML
JCL 4GLs CGl
WFL CASE GET/POST
Netware Cookies
RDBMS Java
SQL Servlet
Unix EJB
Windows NT
Solaris/AIX
OOP

@burrsutter
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MVC - Struts Angular/React/Vue Mythical
DI - Spring iOS/Android, loT Beast
ORM - Hibernate Maven/Gradle
XML, WS-* Git
JSF REST, gRPC, Websockets
AJAX MongoDB, Redis
J2EE -> Java EE Hadoop/Spark
Agile Docker/Kubernetes
Automated Testing  Reactive or Functional
Cl CIl/CD, DevOps
SVN Blue/Green, Canary
Linux Microservices


http://spring.io
http://hibernate.org
https://en.wikipedia.org/wiki/Java_Platform,_Enterprise_Edition
https://developers.redhat.com/ticket-monster/
https://guides.github.com/
http://bit.ly/kube4docker
http://bit.ly/rxjavavertx
http://bit.ly/teachingelephantsxpdays
http://bit.ly/msa-instructions
http://bit.ly/microservicesdeepdive

Elements/Ingredients

DevOps & Agile

Skill Portability

On-Demand - Never Wait & Always Automate

Pipeline Throughput, Deployment Interval, Optimize for Learning
Deployment Techniques

Application Architecture vs Application Infrastructure

Linux Containers

Kubernetes/OpenShift & Hybrid Cloud

Service Mesh: Observability, Security, Traffic Control (Istio)
Serverless Serving (Knative)

Build In Cluster (Tekton)

12. Beyond HTTP (AMQP, Kafka, Knative Eventing, Camel-K)
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https://kubernetes.io/
https://www.openshift.com/

Elements/Ingredients

DevOps & Agile

Skill Portability

On-Demand - Never Wait & Always Automate

Pipeline Throughput, Deployment Interval, Optimize for Learning
Deployment Technigues

Application Architecture vs Application Infrastructure

Linux Containers

Kubernetes/OpenShift & Hybrid Cloud

Service Mesh: Observability, Security, Traffic Control (Istio)
Serverless Serving (Knative)

Build In Cluster (Tekton)

12. Beyond HTTP (AMQP, Kafka, Knative Eventing, Camel-K)
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https://kubernetes.io/
https://www.openshift.com/

July 16,2019

Introduction to encryption
Presented by Michael Pound

99 SPOTS REMAINING

LEARN MORE ’

July 16,2019

9 Steps to Awesome with Kubernetes
Presented by Burr Sutter

181 SPOTS REMAINING

LEARN MORE

July 16,2019

Getting Started with Cloud Computing
Presented by Michael Shannon

186 SPOTS REMAINING

LEARN MORE
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July 16,2019

Advanced React.j
Presented by Samer Buna

123 SPOTS REMAINING

LEARN MORE
W
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July 16,2019
Scalable Data Science with Apache Hadoop and Spark

Presented by Douglas Eadline
LEARN MORE

176 SPOTS REMAINING

July 17 & 18,2019

Getting started with Python 3
Presented by Matt Harrison

136 SPOTS REMAINING

LEARN MORE

https://learning.oreilly.com/live-training
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July 16,2019

AWS for Mobile App Developers
Presented by Bear Cahill

169 SPOTS REMAINING

July 16,2019

Why smart leaders fail
Presented by Pamela Rucker

167 SPOTS REMAINING
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July 17 & 18,2019
AWS Certified SysOps Administrator (Associate) Crash Course

Presented by Chad Smith
LEARN MORE

— RED HAT
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https://learning.oreilly.com/live-training/

\\
Adapt what is useful,

reject what is useless,
and add what is
specifically
your own.

— Bruce Lee
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15T THE FIGHT FOR THE FUTURE BEGINS.
N
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http://www.themovieparadise.com/2014/10/top-5-favorite-moments-from-matrix.html

Cost of a Java-based Web App circa 1999

$18,000 Sun Sparc App Server Box (4 CPUs, 2GB of RAM)
560,000 BEA Weblogic
$92,000 Sun Spark DB Server Box (8 CPUs)
$243,000 Oracle RDBMS
$50, 000 Symantec Visual Café for 10 developers

$463,000 (capex) + ~$80,000 annual maint (opex)

RED HAT
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mb5ad.4xlarge
mb5ad.12xlarge
mb5ad.24xlarge
mb5d.large
mb5d.xlarge

mb5d.2xlarge

MEMORY

64 GiB

192 GiB

384 GiB

8 GiB

16 GiB

32 GiB

SSD DISK TRANSFER PRICE

$5/mo
$0.007/hr

$10/mo
$0.015/hr

$15/mo
$0.022/hr

$15/mo
$0.022/hr

$15/mo
$0.022/hr

$20/mo
$0.030/hr

$40/mo
$0.060/hr

$80/mo
$0.119/hr

@burrsutter - bit.ly/jnation2019

2 x 300 NVMe SSD

2 x 900 NVMe SSD

4 x 900 NVMe SSD

1x75 NVMe SSD

1 x 150 NVMe SSD

1 x 300 NVMe SSD

INSTANCE

$0.824 per Hour
$2.472 per Hour
$4.944 per Hour
$0.113 per Hour
$0.226 per Hour

$0.452 per Hour

TEMPORARY
STORAGE

50 GiB

100 GiB

200 GiB

PAY AS YOU GO

$0.096/hour

$0.192/hour

$0.384/hour

Cost of a Web App circa
2019
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https://aws.amazon.com/pricing/
https://www.digitalocean.com/
https://azure.microsoft.com/en-in/pricing/calculator/

OpenShift OpenShift

Message Message
Processor Processor
(Worker) (Worker)

AMQ AMQ

v Show Traffic

OpenShift OpenShift ‘

@ work-requests

Message Message
Processor Processor
(Worker) (Worker)

AMQ
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A\
Showing off is the

fool’s idea of glory.

— Bruce Lee

RED HAT"
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Those who are unaware
they are walking in
darkness will never

#7 seek the light.

| ,? — Bruce Lee
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Must Read
State of DevOps Report

https://devops-research.com/
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https://devops-research.com/

THE SCIENCE OF LEAN SOFTWARE AND DEVOPS

ACCELERATE

Building and Scaling High Performing
Technology Organizations

Nicole Forsgren, PhD
Jez Humble, ond Gene Kim

with focewords by Martin Fowler anc Courtney Kissler
and o case study conteduted by Steve Bell cnd Karen Whitley Bell

@burrsutter - bit.ly/jnation2019

HOW TO CREATE WORLD-CLASS
AGILITY, RELIABILITY, & SECURITY
IN TECHNOLOGY ORGANIZATIONS

Gene Kim, Kevin Behr,
and George Spafford

GENE KIM,

JEZ HUMBLE,
PATRICK DEBOIS,
& JOHN WILLIS

FOREWORD BY 20HN ALLEPAW

= RED HAT’
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https://www.amazon.com/Accelerate-Software-Performing-Technology-Organizations-ebook/dp/B07B9F83WM/
https://www.amazon.com/DevOps-Handbook-World-Class-Reliability-Organizations-ebook/dp/B01M9ASFQ3
https://www.amazon.com/Phoenix-Project-DevOps-Helping-Business-ebook/dp/B078Y98RG8/

Monolith
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The Application




Modules
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Microservices
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Microservices
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Microservices
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Microservices
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Network of Services
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Microservices own their Data
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Multiple Points of Entry
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Multiple Teams, Multiple Pipelines
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Microservices Principles

1. Deployment Independence - updates to an individual microservice have no
negative impact to any other component of the system. Optimized for
Replacement

Organized around business capabilities

Products not Projects

API Focused

Smart endpoints and dumb pipes

Decentralized Governance

Decentralized Data Management

Infrastructure Automation (infrastructure as code)
Design for failure

Evolutionary Design

2 Pizza Team
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Microservices == Distributed Computing
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Fallacies of Distributed Computing

The Network is Reliable
Latency is zero

Bandwidth is infinite
Topology does not change
There is one administrator
Transport cost is zero

The network is homogeneous

https://en.wikipedia.org/wiki/Fallacies of distributed computing
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https://en.wikipedia.org/wiki/Fallacies_of_distributed_computing

Failure of a Service
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Cascading Failure
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Microservices'ilities + Istio

5

MySerwce

Logging .x =
et B

Authentication Resilience

Pipeline
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Istio

RED HAT"
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Microservices embedding Capabilities

Container Container

> Service A Service C
< Discover B efo re Discover

Load-balancer

Resilienc
Metrics

Tracing

Load-balancer

Resilienc
Metrics

Tracing

Container

Service B

Discover

[ Metrics |

=== RED HAT
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Envoy is the current sidecar

Container

Service A
-
Sidecar Container

i?\ Container

JVM

Sidecar Container
Sidecar Container

Container

JVM

@burrsutter - bit.ly/jnation2019 = DEVELOPER
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Envoy is the current sidecar

Container

V8/CPython
Service A
-
Sidecar Container

i?\ Container

V8/CPython

Sidecar Container
Sidecar Container

Container

JVM

@burrsutter - bit.ly/jnation2019 = DEVELOPER
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Istio Data Plane vs Control Plane

Data
Plane Container Container Container

HTTP1.1, HTTP2, Service A HTTP1.1, HTTP2, Service B HTTP1.1, HTTP2, Service C
gRPC, TCP w/TLS gRPC, TCP w/TLS gRPC, TCP w/TLS

o . . .

- Envoy Sidecar Envoy Sidecar Envoy Sidecar

— — — — — — — — — — — — — | — — — — — — — —
~

Control Citadel
Plane (telemetry, policy) itade

API, config Quota, Telemetry mTLS, SPIFFE
ACL

= RED HAT'
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®c 0 ® Kiali Console >4 =+

0O A Not Secure | https://kiali-istio-system.apps.at.burr.run/console/graph/namespaces/?edges=h... ¥ [l &
QO kiali

Overview Graph ®

Namespace | tutorial v Display v Edge Labels v | Graph Type | Versioned app v Fetching | Last min v | Every 15 sec v
Graph
Namespace: tutorial
2 4apps
e & 3 services
Applications & 9links
HTTP Traffic (requests per second):
Workloads

Total %Success %Error

3.20 100.00 0.00
Services

B

0 25 50 75 100
B OK M 3xx M 4xx M 5xx

Istio Config

unknown recummeid/a\mn//
Distributed Tracing g M

preference

uonepuUAWLIdR)

HTTP - Total Request Traffic min / max:
RPS: 1.60/1.60 , %Error 0.00/0.00

aouasajpid

customer
S

sawoln>

TCP - Total Traffic - min / max:
® Not enough traffic to generate chart.

<& &1 &2| | Legend
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\\
Be happy, but
never satisfied.

— Bruce Lee

RED HAT"
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Let there be Functions?
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It Is Serverless

because of BaaS/SaaS
(managed by another party services).
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It is all about the Services
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HTTP Input/Output Service

API
Gateway

-as-a-
Service

=== RED HAT
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Authentication Service

API
Gateway
-as-a-
Service

SSO0-as-a-
P .
| Service

@burrsutter - bit.ly/jnation2019
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File Storage Service

API
Gateway
-as-a-
Service

ﬂ Storage-as-a-Service
S$S0O-as-a-

P .

| Service

@burrsutter - bit.ly/jnation2019
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Data Services

API
Gateway
-as-a-
Service

ﬂ Storage-as-a-Service

SSO0-as-a-
Service

@burrsutter - bit.ly/jnation2019

Cache-as-a-
Service

DB-as-a-
Service
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Connectivity Services

A | Messaging

-as-a-
Service

API
Gateway

-as-a-

API
Service
Cache-as-a-
Service
Storage as-a-Service
SS0O-as-a
Service

DB-as-a-
Service

A | Notifications
P -as-a-
' Service

@burrsutter - bit.ly/jnation2019 = DEVELOPER
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Your Containerized Services

My
Microservice
A

My A | Messaging
-as-a-

Service

Microservice
B

API
Gateway

-as-a-

API
Service
Cache-as-a-
Service

My

AP ‘

S$S0-as-a

Service

DB-as-a-
Service

A | Notifications
P -as-a-
' Service

@burrsutter - bit.ly/jnation2019 = DEVELOPER
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Event-Driven Input

API
Gateway
-as-a-
Service

SSO0-as-a-
Service

@burrsutter - bit.ly/jnation2019

My
Microservice
A

Notifications
-as-a-
Service

My
Microservice
B

Cache-as-a-
Service

DB-as-a-
Service

Messaging
-as-a-
Service

Microservice
C
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Event-Driven Output

API
Gateway
-as-a-
Service

SSO0-as-a-
Service

@burrsutter - bit.ly/jnation2019

My
Microservice

Notifications
-as-a-
Service

My
Microservice

Cache-as-a-
Service

DB-as-a-
Service

Messaging
-as-a-
Service

Microservice
C
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Synergy

API

Gateway
ﬂ IILLI -as-a-

Service

SSO0-as-a-
Service

\\i
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Notifications
-as-a-
Service

My
Microservice

My
Microservice

Cache-as-a-
Service

DB-as-a-
Service

Messaging
-as-a-
Service

Microservice
C
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Knative
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Knative's Primary Components

Serving

Eventing
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Quarkus: Supersonic, Subatomic Java

Kubernetes Native
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http://quarkus.io

35MB

130MB

Traditional cloud-native stack

Memory (RSS) in Megabytes
1. 0.0.0.0.¢
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' Memory (RSS) in Megabytes

2.5 sec
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.014SEC

.75SEC

Traditional cloud-native stack

Boot - First Response Time in Seconds

1. 8. 8.8, 8¢

@burrsutter - bit.ly/jnation2019

Boot « First Response Time in Seconds

ST

EST -

| 4.3 sec
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Resources

https://learning.oreilly.com/live-training/ (search for "burr")

bit.ly/9stepsawesome - Introduction to Kubernetes (recording)

bit.ly/istio-tutorial - Istio: Enter the Service Mesh (bit.ly/istio-intro)

bit.lv/knative-tutorial

bit.ly/quarkus-tutorial

@burrsutter - bit.ly/jnation2019 -== DEVELOPER


https://learning.oreilly.com/live-training/
http://bit.ly/9stepsawesome
https://www.youtube.com/watch?v=ZpbXSdzp_vo
http://bit.ly/istio-tutorial
http://bit.ly/istio-intro
http://bit.ly/knative-tutorial
http://bit.ly/quarkus-tutorial

O'REILLY"

Introducing Istio <8
Service Mesh for
Microservices

Build and Deploy Resilient, Fault-Tolerant
Cloud Native Applications

bit.ly/istiobook

.‘1 f
ﬂ"s aal

Burr Sutter & Christian Posta
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http://bit.ly/istiobook

OREILLY"

From Relational Monolith
to Distributed Data
NS = ¥ A2

bit.lv/mono2microdb
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http://bit.ly/mono2microdb

bit.ly/javamicroservicesbook

O'REILLY"

Microservices
for Java Developers

A Hands-On Introduction
to Frameworks & Containers

Wil e

,»\ w.
ANAN AN
\ /{4 \ J&\ @,

; / ¢ ll uﬂ\

‘ e
Rafael Benevides & Christian Posta

bit.ly/istio-tutorial

Free eBooks from developers.redhat.com

Microservices Introductory
Materials

Demo: bit.ly/msa-instructions
Slides: bit.ly/microservicesdeepdive
Video Training: bit.ly/microservicesvideo

Kubernetes for Java Developers
9 Steps to Awesome with Kubernetes

Advanced Materials

bit.ly/reactivemicroservicesbook

OREILLY"

Building Reactlve
Microservices
IN Java

Asynchronous and Event-Based
Application Design

Clement Escoffier

bit.ly/knative-tutorial

learn.openshift.com/servicemesh

@burrsutter - bit.ly/jnation2019

bit.ly/istio-intro
bit.ly/serverlesskube
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http://bit.ly/istio-intro
http://bit.ly/serverlesskube
http://bit.ly/msa-instructions
http://bit.ly/microservicesdeepdive
http://bit.ly/microservicesvideo
https://www.youtube.com/watch?v=_vM3ORa9_JE
http://bit.ly/9stepsawesome
http://bit.ly/reactivemicroservicesbook
http://bit.ly/javamicroservicesbook
http://bit.ly/istio-tutorial
http://learn.openshift.com/servicemesh
http://bit.ly/knative-tutorial

W Don't fear failure.

Not failure, but low aim,
| is the crime.
7 In great

, Z‘ - attempts itis
2z glorious even to fail
— Bruce Lee




