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"Kubernetes" 
and 

"Application Server" 

?
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An application server is a software framework that provides both facilities to create web 
applications and a server environment to run them.

...An application server acts as a set of components accessible to the software developer 
through a standard API defined for the platform itself. ... they implement services like 
clustering, failover, and load-balancing, 

so developers can focus on implementing the business logic.

https://en.wikipedia.org/wiki/Application_server

Application Server Defined

https://en.wikipedia.org/wiki/Application_server
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Demo
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1999

https://en.wikipedia.org/wiki/1999_in_film

http://www.themovieparadise.com/2014/10/top-5-favorite-moments-from-matrix.html
https://en.wikipedia.org/wiki/1999_in_film
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1999

https://en.wikipedia.org/wiki/Billboard_Year-End_Hot_100_singles_of_1999

#3 "Angel of Mine" - Monica
#4 "Heartbreak Hotel" - Whitney Houston
#5 "Baby One More Time" - Britney Spears

https://www.discogs.com/Cher-Believe/release/1160584
https://en.wikipedia.org/wiki/Billboard_Year-End_Hot_100_singles_of_1999
https://en.wikipedia.org/wiki/No_Scrubs
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1999

USA Wins FIFA World Cup
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1999

https://www.si.com/soccer/video/2016/03/02

https://www.si.com/soccer/video/2016/03/02
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1999

Java Developer



@burrsutter - bit.ly/kubeappserver

Volume 21
Issue 50
Page 32



@burrsutter - bit.ly/kubeappserver

Volume 21
Issue 50
Page 33



@burrsutter - bit.ly/kubeappserver

Volume 21
Issue 50
Page 33



@burrsutter - bit.ly/kubeappserver

Volume 21
Issue 50
Page 34-36



@burrsutter - bit.ly/kubeappserver

"...developers 
will actually 
have fun coding 
again."

Volume 21
Issue 50
Page 78
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"WebLogic Server stands 
out among the more than 
53 commercial and open 
source application 
servers"

"We found WebLogic Server's 
clustering capabilities 
especially compelling."

"...manage closely load, 
fail-over and recovery 
mechanisms..."

InfoWorld
Volume 22
Issue 3
Page 54
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    $18,000 Sun Sparc App Server Box (4 CPUs)
+   $60,000 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)

Cost of a Java-based Web App circa 1999
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APIs
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Application on Whiteboard
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Whiteboard had 3 Tiers
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UI, Logic, Data
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Clean Architecture
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Real Life: Non-Majestic Monolith
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Years of Many "Cooks in the kitchen"
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Stack

DB

UI

Web

Browser

Logic

API

jQuery, Custom, Ionic, Angular, Vue, React
IceFaces

SpringMVC, Struts, JSF, Wicket
JAX-RS

EJB, Spring Beans, CDI, Camel, Drools
JPA, Hibernate, JDO, iBatis

Stored Procedures, Triggers

Caching

Messaging

SSO
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Standard APIs
Servlet

JavaServer 
Pages (JSP)

JavaServer Pages 
Standard Tag 
Library (JSTL)

JavaServer 
Faces (JSF)

Enterprise 
Java Beans 
(EJB) Java 

Transaction 
API (JTA)

Java 
Persistence 
API (JPA)

Java API for 
RESTful Web 
Services 
(JAX-RS)

Java API for 
JSON 
Processing 
(JSON-P)

Unified 
Expression 
Language (EL)

Contexts and 
Dependency 
Injection (CDI)

Java Message 
Service (JMS) Bean 

Validation

Java EE 
Connector 
Architecture 
(JCA)

Java Database 
Connectivity 
(JDBC)

Java API for 
XML Web 
Services 
(JAX-WS)





https://blogs.eclipse.org/post/mike-milinkovich/jakarta-ee-status-%E2%80%93-september-2018-update

https://blogs.eclipse.org/post/mike-milinkovich/jakarta-ee-status-%E2%80%93-september-2018-update
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JSON-P 1.0 Health 
Check

CDI 1.2 JAX-RS 2.0

JWT 
Propagation

Fault 
Tolerance Metrics

Config

Open
Tracing

OpenAPI REST
Client

● Defines open source Java microservices specifications
● Industry Collaboration - Red Hat, IBM, Payara, Tomitribe, London Java 

Community, SouJava, Oracle, Hazelcast, Fujitsu, SmartBear...
● WildFly Swarm is Red Hat’s implementation
● Minimum footprint for Enterprise Java cloud-native services (v1.3) :



Community - individuals, organizations, vendors 
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java -jar myapp.jar

DropWizard

www.dropwizard.io

JAX-RS API

First to market

DropWizard 
Metrics

Spring Boot

spring.io/projects/
spring-boot

Spring API 
(@RestController)

‘Starter’ POMs: 
start.spring.io

Thorntail

thorntail.io

MicroProfile.io

‘Starter’ POMs: 
thorntail.io/genera

tor

Vert.x

vertx.io

Reactive
Async

non-blocking

RxJava

vertx run 
myhttp.java

Micronaut

micronaut.io

"Compile-time" 
dependency 

injection

http://www.dropwizard.io/
https://spring.io/projects/spring-boot
https://spring.io/projects/spring-boot
http://start.spring.io/
http://thorntail.io
https://microprofile.io/
https://thorntail.io/generator/
https://thorntail.io/generator/
http://vertx.io/
http://micronaut.io
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Quarkus: Supersonic, Subatomic Java

Kubernetes Native 
Java compiled to native executable

http://quarkus.io


Java Ecosystem APIs

Guava

Jackson

Gson

Joda Time
Project Lombok

Guice

OkHttp

Protobuf

GRPC
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Clusters
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Demo
https://github.com/redhat-developer-demos/popular-movie-store
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Cluster

Node

Node Node

Node Node

Node

Cluster

- Start/Stop/Restart
- Add/Remove Node
- "Farm" Deployment
- Configuration
- Load-balancing
- Fail-over
- Service Discovery
- Logging
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Node

EAR WAR
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WAR

WAR

WAR

WAR

JARs, WARs, EARs

- Start/Stop/Restart
- Add/Remove Node
- "Farm" Deployment
- Configuration
- Load-balancing
- Fail-over
- Service Discovery
- Logging
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- Start/Stop/Restart
- Add/Remove Node
- "Farm" Deployment
- Configuration
- Load-balancing
- Fail-over
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- Logging
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Node

Node Node

Node Node

Logger

Node
Master

api

etcd

scheduler

controllers

Kubernetes Cluster

- Start/Stop/Restart
- Add/Remove Node
- "Farm" Deployment
- Configuration
- Load-balancing
- Fail-over
- Service Discovery
- Logging
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History of Microservices

Continuous
Integration

via XP
1999

AWS EC2
2006

DropWizard
May 2011

Agile
Manifesto

Feb
2001

NETFLIX 
to AWS
2010

Ribbon
March
 2012

Hystrix
March 2012

Eureka
July 2012

Microservices
Assess

Thoughtworks
Radar

March 2012

Spring Boot
Sept 2013

Microservices
Defined

Thoughtworks
Fowler, Lewis
March 2014

Kubernetes
June 2014

Java EE6
2009

DevOps
2009

Docker
March
2013

Vert.x
June 
2011

2
0
1
5

https://www.thoughtworks.com/radar/techniques/microservices
https://www.thoughtworks.com/radar/techniques/microservices
https://www.youtube.com/watch?v=jplkJIHPGos&feature=youtu.be&t=1600
https://www.youtube.com/watch?v=jplkJIHPGos&feature=youtu.be&t=1600
https://martinfowler.com/articles/microservices.html
https://martinfowler.com/articles/microservices.html
https://www.youtube.com/watch?v=tsk0pWf4ipw
https://www.youtube.com/watch?v=tsk0pWf4ipw
https://www.youtube.com/watch?v=9xciauwbsuo
https://twitter.com/timfox/status/90360917405089793


@burrsutter - bit.ly/kubeappserver

The Cloud is Born

Continuous
Integration

via XP
1999

AWS EC2
2006

DropWizard
May 2011

Agile
Manifesto

Feb
2001

NETFLIX 
to AWS
2010

Ribbon
March
 2012

Hystrix
March 2012

Eureka
July 2012

Microservices
Assess

Thoughtworks
Radar

March 2012

Spring Boot
Sept 2013

Microservices
Defined

Thoughtworks
Fowler, Lewis
March 2014

Kubernetes
June 2014

Java EE6
2009

DevOps
2009

Docker
March
2013

Vert.x
June 
2011

2
0
1
5

https://www.thoughtworks.com/radar/techniques/microservices
https://www.thoughtworks.com/radar/techniques/microservices
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https://www.youtube.com/watch?v=jplkJIHPGos&feature=youtu.be&t=1600
https://martinfowler.com/articles/microservices.html
https://martinfowler.com/articles/microservices.html
https://www.youtube.com/watch?v=tsk0pWf4ipw
https://www.youtube.com/watch?v=tsk0pWf4ipw
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https://twitter.com/timfox/status/90360917405089793
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https://martinfowler.com/articles/microservices.html
https://martinfowler.com/articles/microservices.html
https://www.youtube.com/watch?v=tsk0pWf4ipw
https://www.youtube.com/watch?v=tsk0pWf4ipw
https://www.youtube.com/watch?v=9xciauwbsuo
https://twitter.com/timfox/status/90360917405089793
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https://martinfowler.com/articles/microservices.html
https://martinfowler.com/articles/microservices.html
https://www.youtube.com/watch?v=tsk0pWf4ipw
https://www.youtube.com/watch?v=tsk0pWf4ipw
https://www.youtube.com/watch?v=9xciauwbsuo
https://twitter.com/timfox/status/90360917405089793
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https://www.youtube.com/watch?v=jplkJIHPGos&feature=youtu.be&t=1600
https://martinfowler.com/articles/microservices.html
https://martinfowler.com/articles/microservices.html
https://www.youtube.com/watch?v=tsk0pWf4ipw
https://www.youtube.com/watch?v=tsk0pWf4ipw
https://www.youtube.com/watch?v=9xciauwbsuo
https://twitter.com/timfox/status/90360917405089793
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https://www.youtube.com/watch?v=GCtpncA0Ea0&feature=youtu.be&t=1031

2015
Launch 1000+

Containers 

Audience
Claims a 

Container

https://www.youtube.com/watch?v=GCtpncA0Ea0&feature=youtu.be&t=1031


2017
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http://ir.vmware.com/overview/press-releases/press-release-details/2017/VMware-and-Pivotal-Launch-Pivotal-Container-Service-PKS-and-Collaborate-with-Google-Cloud-to-Bring-Kubernetes-to-Enterprise-Customers/default.aspx
https://aws.amazon.com/blogs/aws/amazon-elastic-container-service-for-kubernetes/
https://techcrunch.com/2017/10/17/docker-gives-into-invevitable-and-offers-native-kubernetes-support/
https://mesosphere.com/blog/kubernetes-dcos/


https://landscape.cncf.io/
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Polyglot Microservices Platform circa 2018

Config Server

NETFLIX Ribbon

Jaeger Istio
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MyService

Monitoring

Tracing

API

Discovery

Invocation

Resilience

Pipeline

Authentication

Logging Elasticity

Polyglot Clustering Platform
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Demo
https://github.com/burrsutter/demo2-amq
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https://github.com/redhat-developer-demos/popular-movie-store

bit.ly/popmovie1

https://github.com/redhat-developer-demos/popular-movie-store
http://bit.ly/popmovie1
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JMS and AMQP 1.0 with
Artemis

http://getmessaging.io/hello-world-jms-openshift
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Apache ActiveMQ Artemis
Apache Qpid Dispatch Router

As-a-service on OpenShift
enmasse.io

http://enmasse.io
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Apache Qpid Dispatch 
Router

https://github.com/burrsutter/demo2-amq

https://qpid.apache.org/components/dispatch-router/index.html
https://qpid.apache.org/components/dispatch-router/index.html
https://github.com/burrsutter/demo2-amq


@burrsutter - bit.ly/kubeappserver

Apache Kafka on Kubernetes & OpenShift
strimzi.io

http://strimzi.io
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Debezium
Debezium.io

Database to Kafka

Debezium is an open source distributed platform for change data capture. 
Start it up, point it at your databases, and your apps can start responding to 

all of the inserts, updates, and deletes that other apps commit to your 
databases
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SSO - Identity and Access Management
OpenID Connect, OAuth2, SAML

www.keycloak.org
https://github.com/stianst/keycloak-demo

https://www.keycloak.org/
https://github.com/stianst/keycloak-demo
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Deploy to Kubernetes
Deploy to OpenShift

che.openshift.io

https://www.eclipse.org/che/docs/kubernetes-single-user.html
https://www.eclipse.org/che/docs/openshift-single-user.html
http://che.openshift.io


@burrsutter - bit.ly/kubeappserver

Allows you to launch a browser-based IDE inside of a Linux 
container that matches your production environment

https://www.eclipse.org/che/docs/kubernetes-single-user.html

https://www.eclipse.org/che/docs/openshift-single-user.html

Try it bit.ly/che-workshop

Container Native IDE

https://www.eclipse.org/che/docs/kubernetes-single-user.html
https://www.eclipse.org/che/docs/openshift-single-user.html
http://bit.ly/che-workshop
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The End
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Under Development
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https://developers.redhat.com/blo
g/2018/06/28/why-kubernetes-is
-the-new-application-server/
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BEA Weblogic
IBM Websphere
Sun iPlanet
Borland Enterprise Server
SilverStream
Macromedia JRun
JBoss 

https://en.wikipedia.org/wiki/Borland_Enterprise_Server
https://en.wikipedia.org/wiki/Adobe_JRun
https://en.wikipedia.org/wiki/JBoss_(company)
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjArOuqmJjeAhVFeawKHaAyAN8Qjxx6BAgBEAI&url=https%3A%2F%2Fwww.novell.com%2Fdocumentation%2Fextendas35%2Fdocs%2Fhelp%2Fbooks%2FpgProgrammingEssentials.html&psig=AOvVaw0DUUrpojIZSzpikja3eM9q&ust=1540233843122503
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March 2000

SilverStream Success Vol I 

January 2001

SilverStream Success Vol II 

https://www.amazon.com/SilverStream-Success-I-Various/dp/0968668208
https://www.amazon.com/SilverStream-Success-II-Various/dp/0968668216


https://www.amazon.com/SilverStream-Success-II-Various/dp/0968668216/ref=cm_cr_arp_d_product_top?ie=UTF8
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https://www.amazon.com/SilverStream-Success-II-Various/dp/0968668216/ref=cm_cr_arp_d_product_top?ie=UTF8

@burrsutter - bit.ly/kubeappserver





Chapter eight, "EJB's" are much more interesting to me, because EJB's are very complex and there are 
many differences on deployment on different EJB containers. I think this is the best chapter in this book.

@burrsutter - bit.ly/kubeappserver
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Amazon Review
Chapter eight, "EJB's" are much more interesting to me, 
because EJB's are very complex and there are many 
differences on deployment on different EJB containers. I 
think this is the best chapter in this book.  

HANS-DIETER MADER

https://www.amazon.com/SilverStream-Success-II-Various/product-reviews/0968668216/ref=cm_cr_dp_d_show_all_top?ie=UTF8&reviewerType=all_reviews
https://www.amazon.com/gp/profile/amzn1.account.AGVKKDE6AC6VEN66RCZM3JXN2PAA/ref=cm_cr_dp_d_gw_tr?ie=UTF8
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"Enterprise Java Beans (EJB) is one of the pillars of Sun's 
J2EE initiative and provides the e-business developer with a 
substantial amount of new functionality for creating 
distributed n-tier business applications."

"The EJB API specification and accompanying interfaces 
create a standard for application server vendors to adhere to, 
as well as a programming model for application developers to 
work with."

Burr Sutter - SilverStream Success Vol II Jan 1 2001
0-9686682-1-6
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Enterprise Java Beans, by Burr Sutter
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