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58%

of developers said they are
the primary decision makers in
technology decisions.

Source: Cloud Development Survey 2017 - Evans Data Corp
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The New
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How Developers
Conquered the World
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Source: The State of Enterprise Open Source: A Red Hat Report, Conducted by Red Hat via llluminas, 2018

In the next year IT leaders
plan to increase their use of
containers by 67%.
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CODE

IT Operations Dev Frameworks, APIs Development
Automation Toolchain and App Runtimes Automation Toolchain

Container & Kubernetes powered Platform as a Service and Persistence Storage

BUILD TEST DEPLOY

Self-service Consistent Automated Cl/CD Configuration App logs &
provisioning environments build & deploy pipelines management metrics
REVIEW MONITOR
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Red Hat’s Composable Cloud-native Solution

RED HAT

ANSIBLE

Automation

RED HAT’

RED HAT'

MIDDLEWARE

OPENSHIFT

£} RedHat
~ onnSh:ft

Container Storage

RED HAT’

CODEREADY

Self-service
provisioning

CODE

BUILD

Consistent
environments

TEST

Automated
build & deploy

REVIEW

Cl/CD
pipelines

DEPLOY

Configuration App logs &
management metrics
MONITOR
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Why customers choose Red Hat

Develop, Deploy, Run across any cloud

OPENSHIFT

a O 5. O Ka
O

MANY
WORKLOADS
ONE PLATFORM
ANY CLOUD

BEST OF BREED
OPEN SOURCE

DEVELOPER &
APPLICATION
FLEXIBILITY

AUTOMATED
PLATFORM
INNOVATION

OPERATIONS

Kubernetes powered platform eliminates cloud lock-in & provides management capabilities for
containers
* Infrastructure-agnostic
» Container/K8s optimized Application runtimes, frameworks and developer services
» Supports modern DevOps tools and automations

‘ Red Hat



Cloud Native Development

Emirates NBD builds cloud platform to offer innovative banking services

Open source provided flexibility and efficiency of cloud-native stack

5 Challenge
[(a Emirates NBD Deliver the most innovative digital products and services to its growing

customer-base with with zero application downtime, for mobile and online
banking channels.

“,, ......................................................................................................................................................

With our DevOps pipeline and Red Solution

Hat, we did a proof of concept for Sahab ("white cloud” in Arabic) is a private cloud, the first in a bank in the Middle East.

WhatsApp banking in 3 days. _
Previously it would have taken 6 Results

months, maybe even a year. ° Reduced app launch and update cycles from 6-18 months to hours
— : ° Simplified collaboration between internal teams and with partners using APIs
: ° Established flexible yet stable foundation for private cloud today and hybrid cloud

Ali Rey tomorrow

Vice President of Cloud
Platforms
Emirates NBD

RedHat
Source: Red Hat case study. “clobal bank builds cloud platform for digital services with Red Hat,” May 2019. ‘


https://www.redhat.com/en/resources/emirates-nbd-case-study
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https://unsplash.com/search/photos/developer?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

Latest Version: 1.22
Based on Che 6.19

Red Hat CodeReady Workspaces

A collaborative Kubernetes-native development platform that
runs in OpenShift on-premises or in the cloud.

Container Workspaces h@l DevOps Integrations

Protect Source Code @

Workspace replicas to end Reference developer Full access to source code

“works on my machine” and workspaces from any issue,
enable team collaboration. failed build, or git notification.

Serverless support
(coming later)

Based on the open source Eclipse Che project

without any of it landing on
hard-to-secure laptops.

10

‘ Red Hat

Use It To: Simplify container-based development and increase DevOps efficiency.




Red Hat CodeReady Workspaces

e Browser-based web IDE and dev
environment in Kube pods

e Red Hat supported Eclipse Che
e Bundled with OCP/OSD SKU

e Available on OCP and OSD

e [Enabled via an operator

e Stacks based on Red Hat Linux and
Middleware

https://www.youtube.com/watch?v=VwKEVeDy9TA

>

t: Projects

Workspace Project

[ 2

Projects Explorer

v r‘web-Java-spnng-pethlnic [spring-petclinic]

v Msrc
v [l main

v [ java

Edit Assistant Run Gif Profile ) - p dev-machine: clean install

© PetType © Vet

Owner getOwner() {

setVisitsInternal(Set<Visit> visits) {

v &8 org.springframework.samples 3 = visits;

v 8 model

© BaseEntity.java
© NamedEntity.java

© owner.java

© Person java

© Petjava

(© PetType.java
© Specialty.java
© Vet java

Processes
v B8 ©® ws-machine
- RETE

ssH iy B ws:

X drwxr-

Set<Visit> getVisitsInternal() {
( . == )
HaST‘VSCt*’-VWSWT)() .
roposal
birthDate : DateTime
¢ id: Integer
List<v C owner:Owner
List<Visi O type: PetType irnal())
visits : Set<org.springframework.samples.petclinic.model.Visi
) addVisit(Visit visit) : void
O clone() : Object
[ Terminal x [ buildanc O equals(Object arg0) : boolean
x 2 root root 6 Jan 19 16: < finalize(): void

L
RedHat
Eclipse Che ‘


https://www.youtube.com/watch?v=VwKEVeDy9TA

Hosted Eclipse Che On

A free SaaS that makes
evaluating container
development on OpenShift
Kubernetes painless.

Great for small teams or as a
place to start work, then easily
transition projects to
CodeReady Workspaces
on-premises or private cloud.

Openshift Online

Eclipse Che

Dashboard
Workspaces
Stacks
Factories
Administration

Organizations

Create Workspace
RHTE

idc

healthfirst
app-test-4000-cqsi3
app-test-1-dulix

Latest Version: 6.19

Workspaces » RHTE

Overview Projects

Machines

‘ @ dev-machine

Stopped

Machines Installers Servers

Workspace Installers

Env Variables Volum: >

STATE INSTALLER v  VERSION DESCRIPTION

.Apache Camel 1.0.0
.Bayesian LSP  1.0.0
M C#language 1.0.1

I Clangd 1.0.0

Exec 1.0.1
D

Apache Camel intellisense

Bayesian LSP Server

C# intellisense

Clangd intellisense for C/C++

Agent for command

Use It To: Experiment with Eclipse Che, the Kubernetes-native IDE.

‘ Red Hat




Latest Version: 1.0

OpenShift’s Dev-Focused CLI: “odo”

A developer-focused
command-line tool for rapid
development iterations on
OpenShift.

Simplifies building of
microservices applications on
OpenShift.

Targeting GA release with
OpenShift 4.2.

S odo create wildfly backend
Component ‘backend’ was created.

S odo push
Pushing changes to component: backend

S odo create php frontend
Component ‘frontend’ was created.
To push source code to the component run ‘odo push’

S odo push
Pushing changes to component: frontend

S odo url create
frontend -

S odo watch
Waiting for something to change in /dev/frontend

Use It To: Enable the ‘git push’ flow developers love, but with Kubernetes.

& RedHat



Desktop virtualization 4.2

CodeReady Containers
OpenShift on your Laptop

Provides a pre-built development - Based on OpenShift 4.x
environment based on Red Hat Enterprise - Linux (libvirt)
Linux and OpenShift for quick - Windows (Hyper-V)

container-based application development. - MacQOS (Virtualbox)
Use with OpenShift on-premises or cloud.

S crc setup

Internally available

Prepare your machine for running OpenShift - External beta targeted for end of August
$ crc start -b - i .
croohyperkit-4.2.8.crobundle Repla.ce.s t.he 3.x experiences around:

" Start with the Hyperkit 4.2 bundle - Minishift

§ crc status - CDK
Get the status of the cluster - oc cluster up

Use It To: Simplify direct-to-OpenShift development on laptops.

& RedHat



OpenShift
= o
Pipelines S
Cloud-Native CI/CD experience

based on Tekto

e Container based
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OPENSHIFT PIPELINES O Y Star 3,164 Y Fork 436

An open-source project for providing a set of shared and standard
components for building Kubernetes-style CI/CD systems

| co

CD.FOUNDATION

Governed by the Continuous Delivery Foundation
Contributions from Google, Red Hat, Cloudbees, IBM, Pivotal and many more

‘ Red Hat



OPENSHIFT PIPELINES

OpenShift Pipelines

a Cloud-Native CI/CD Experience on OpenShift

Standard Kubernetes-style
pipelines

Declarative pipelines with standard Kubernetes

custom resources (CRDs) based on Tekton”

Run pipelines in containers
Scale pipeline executions on-demand with

containers on Kubernetes

Powerful command-line tool

Run and manage pipelines with an interactive

command-line tool

Build images with Kubernetes tools
Use tools of your choice (source-to-image, buildah,

kaniko, jib, etc) for building container images

Deploy to multiple platforms
Deploy applications to multiple platforms like

serverless, virtual machines and Kubernetes

Integrated CI/CD experience
A CI/CD experience integrated with OpenShift
Developer Console, Visual Studio Code Plugin,

Eclipse Che Plugins and more

& RedHat



GA since OpenShift 3

Jenkins CI/CD in OpenShift

tasks-pipeline > Build Details

Jenkins is still the most

Workloads @ tasks—pipeline-l Actions v
used CI/CD platformin _
Networking
Overview  YAML Environment  Logs  Events

enterprises and can be used
from inside OpenShift.

Storage

Build Overview

Builds
. oy e . . Build Configs —OL —eO— ;OL —Oel —ol —ep;—
An intuitive pipeline
visualization makes it simple [ miniessg | promtetoST.
for users to see how builds Monttoring Mo
are progressing. conpute -
Administration NAME STATUS
. . tasks-pipeline-1 Running
The full Jenkins Ul is also
@mcdrsmx JenkinsPipeline

available.

‘ Red Hat

Use It To: Build applications using Jenkins in OpenShift.



In Development:

Alpha (v0.7)

OpenShift Pipelines CI/CD Platform

= RED HAT
Provides a next-gen Kubernetes B0 G,
i 1 > XYZName Project: Default v —_—
Cl/CD pipeline that works for ’ i
containers (including serverless). Buis .
i @Rurring (Liinslage) 2min 04 sec Commit #123456ABC
Based on the Tekton project —

Steps - (3/3) __Steps-(3/8) Steps - (2/5) Steps - (0/2) Steps - (0/7)

(Which was Spun out Of the oot (@ buigname @03 || @ Testst. (63 m]—‘ { 09— =
Knative Pipelines project) started (@ s o)
by Google, Red Hat and others.

Building wheels for collected packages: tornado, configparser
Running setup.py bdist_wheel for tornado: started
Running setup.py bdist_wheel for tornado: finished with status 'done’
Stored in directory: /root/.cache/pip/wheels/@c/21/02/8cdc6a381450d92b449ea7c57be653dd7aa80bad2c716212¢
Running setup.py bdist_wheel for configparser: started
Running setup.py bdist_wheel for configparser: finished with status 'done’

Target Dev Preview (pre-beta) in B s oo P P ATt

Successfully built tornado configparser

Installing collected packa singledispatch, certifi, backports-abc, tornado, enun34, configparser, mccabe, pyflakes, pycodestyle, flakes
J 2 0‘] 9 Found existing installation: six 1.8.0
u n e, . Uninstalling six-1.8.0:
Successfully uninstalled six-1.8.0

Successfully installed backports-abc-.5 certifi-2017.11.5 configparser-3.5.0 enun34-1.1.6 flake8-3.5.0 mccabe-0.6.1 pycodestyle-2.3.1 pyflakes-1.6.0
singledispatch-3.4.0.3 six-1.11.0 tornado-4.5.3

Hello, world

' & RedHat
Use It To: Create a Kubernetes-native Cl/CD pipeline in OpenShift. %’EKM



In Development:

Alpha (v0.7)

OpenShift Developer Console

Provide developers with an
application-centric Ul that
enables them to quickly import
code, create containers, link

Update the cluster OAuth configuration to allow others to log in.

@ nodejs2

Overview  Resources

. . o : s |
services and build their projects. A ") 1| e s o )
Will leverage OpenShift Pipelines 02 0” pore, e

for the CI/CD, and use Istio and
Kiali project to provide a
graphical view of container
interactions for an application.

node-app2  node-app

ConfigChange, ImageChange
p

20

& RedHat

Use It To: Share an application- and code-centric Ul with your development teams.
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OpenShift Plugin for Microsoft Azure
Devops and Team Foundation Server

This plugin offers tasks for integrating _ _
OpenShift into your build and release pipelines % Visual Studio | Marketplace
whether you’re using Azure DevOps (cloud) or Azure DevOps > Azure Pipelines > OpensShift Extension

Team Foundation Server (on-premises).

OpenShift Extension
Red Hat | s8installs | ¥ % % % %

Developers can deploy to any OpenShift:
- On-premises
- Inthe cloud
- Hosted by Red Hat
- Onthe Azure Red Hat OpenShift service
- etc..

OpenShift tasks for Azure DevOps

& RedHat

Use It To: Deploy to OpenShift as part of a Microsoft enterprise development toolchain flow.
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GA since Q3 2016

Red Hat Plugins for Microsoft VS Code

Red Hat plugins for VSCode add IDE
superpowers for Java, Kubernetes YAML
and XML.

The OpenShift plugin allows developers to
quickly connect and deploy to OpenShift
instances locally or remotely.

Dependency Analytics adds license and
CVE package alerts.

o4 Visual Studio | Marketplace

Red Hat

Red Hat is the world's leading provider of open source software solutions, using a
community-powered approach to provide reliable and high-performing cloud, Linux,
middleware,... Read More

—

Red Hat

http://developers.redhat.com/ | http://acce

DOO

ss.redhat.com/

Visual Studio Code Azure DevOps

OG@@

Language Support f YAML Dependency Analyti OpenShift Connectc Server Connector
Red Ha 6.5M Red Hat 5. Red Hat 4,159K Red Hat £,22.2K Red Hat $,12.7K i Hat $,3.5
ge Support by nsights about your

AML La teracting with Red Ha nnects vscode with
Red penden Openshift clust d different server adapters

b2, 2.0 ¢ FREE Jodokok FREE Jedokok ok FREE FREE

®

Pro;ect Initializer by OpenShift Extension
Red | K Red Hat $,1.2K

Fkdok FREE

®

OpenShift Extensior
Red Hat 5,926

Fokdokok FREE

‘ Red Hat

Use It To: Get the most out of Red Hat’s products in the VS Code IDE.
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Cloud Native Development

How to transform application delivery

Action plan for accelerating software delivery

» Choose a cloud-native platform
» Deploy your applications to your cloud
» Automate your delivery pipeline

» Give your delivery teams end-to-end
responsibility over their code

» Break up your delivery teams and code into
smaller units for faster iteration and delivery

& RedHat
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Cloud Native Development

Application Development Paradigms

Gradual evolution from app code to infrastructure features

Service-orientation

— — — — — — — — — — — — — — — ——

Service Service

Service Service

— — —— — — — — — — — — — — — —

e e e e e e e s

Microservices style

Cloud-native approach

pus Plea—— | ps
-

|
|
|
I
)

<———
us <> ps
Application concerns

z B

usS <=§< +§:= us ||
> [ >

uS <=§< >§‘> uS
B —> 5
I |
24—/ 1%}

S || 5 l——p| 5 [@»| S
o £
| I

Kubernetes

‘ Red Hat
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Cloud Native Development

Making microservices apps development more productive

Replace code with configuration

Red Hat Service Mesh

A service mesh provides a transparent and

language-independent dedicated network for connecting, SEREE
observing, securing and controlling the connectivity between
services. Tracing
Circuit Breaker
e  Observability and distributed tracing Routing
e  Policy-driven security . Service

Config

e Routing rules & chaos engineering

e  Powerful visualization & monitoring Platform

e  Unified Istio, Kiali, Jaeger, Grafana and Prometheus

Container Platform
(+ Service Mesh)

available via OperatorHub ..2014 NOW
\ Q)klall 13 {0 9

‘ Red Hat
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SERVICE MESH

A dedicated network for
service-to-service communications



https://visualhunt.com/re/bf5ea6

MICROSERVICES EVOLUTION

Service

Tracing
Circuit Breaker

Routing

Svc Discovery Service

Config

Platform Container Platform
(+ Service Mesh)

..2014 2018

‘ Red Hat



SERVICE MESH ARCHITECTURE

.~ Applies security, :

route rules, policies
© and reports traffic :
. telemetry at the pod g
* level 1

SERVICE SERVICE SERVICE

POD POD POD

‘ Red Hat



FAULT TOLERANCE

‘ Red Hat



CIRCUIT BREAKERS WITHOUT ISTIO

?_Eg ?_Eg
A B C
R

coupled to the service code

‘ Red Hat



CIRCUIT BREAKERS WITH ISTIO

POD POD

|

s

transparent to the services

‘ Red Hat



CIRCUIT BREAKERS WITH ISTIO

POD POD POD

SERVICE SERVICE SERVICE
A B c

improved response time with global circuit status

‘ Red Hat



TIMEOUTS AND RETRIES WITH ISTIO

POD POD POD
SERVICE SERVICE SERVICE
A B C
retry: 5 retry: 5

configure timeouts and retries, transparent to the services

‘ Red Hat



RATE LIMITING WITH ISTIO

POD POD POD

SERVICE
A

SERVICE SERVICE
B c
= o0 = o0 ==

connections concurrent regs

limit invocation rates, transparent to the services

‘ Red Hat



SERVICE SECURITY



SECURE COMMUNICATION WITHOUT ISTIO

SERVICE SERVICE SERVICE
A B C

coupled to the service code

‘ Red Hat



SECURE COMMUNICATION WITH ISTIO

POD POD POD

SERVICE SERVICE SERVICE
A B c

TLS

TLS

==

mutual TLS authentication, transparent to the services

‘ Red Hat



CONTROL SERVICE ACCESS WITH ISTIO

POD POD POD

SERVICE SERVICE SERVICE
A B c

control the service access flow, transparent to the services

‘ Red Hat



CHAOS ENGINEERING



CHAOS ENGINEERING WITHOUT ISTIO

SERVICE SERVICE SERVICE

A

random
A termination A

rﬁlﬁﬁl%gd

Netflix Netflix
Spinnaker Chaos Monkeys

‘ Red Hat



CHAOS ENGINEERING WITH ISTIO

POD POD POD

SERVICE
A

SERVICE
B

SERVICE
c

10 sec delay
in 10% of requests

inject delays, transparent to the services

‘ Red Hat



CHAOS ENGINEERING WITH ISTIO

POD POD POD

SERVICE
A

SERVICE
B

HTTP 400
in 5% of requests

inject protocol-specific errors, transparent to the services

‘ Red Hat



DYNAMIC ROUTING



DYNAMIC ROUTING WITHOUT ISTIO

SERVICE
B:1

Gateway

SERVICE Service

: -

SERVICE
B:2

custom code to enable dynamic routing

‘ Red Hat



CANARY DEPLOYMENT WITH ISTIO

POD

SERVICE
B:v2

POD

boston employee

SERVICE
A

POD

SERVICE
B:v1

everyone

‘ Red Hat



A/B DEPLOYMENT WITH ISTIO

POD
SERVICE
B:v2
POD
50% traffic
SERVICE
A
POD
SERVICE
B:v1
50% tra[ffic

‘ Red Hat



DARK LAUNCHES WITH ISTIO

POD

SERVICE
B:v2

mirror traffic

POD POD

SERVICE
B:v1

SERVICE

A

100% traffic

‘ Red Hat



DISTRIBUTED TRACING

‘ Red Hat



DISTRIBUTED TRACING WITHOUT ISTIO

SERVICE
o B

code to enable dynamic tracing

SERVICE

A

‘ Red Hat



DISTRIBUTED TRACING WITH ISTIO & JAEGER

POD POD POD

SERVICE SERVICE

A B

discovers service relationships and process times,
transparent to the services

SERVICE A SERVICE B SERVICE C
) 210 ms 720 ms
930 ms

‘ Red Hat



DISTRIBUTED TRACING WITH ISTIO & KIALI

A 0. &aminv

Namespace: bookinfo v
Graph @

Display v | Edge Labels v Graph Type | Versioned app v X

details

siep

hw’(\

istio-ingressgateway
isto-system
110 productpage vl
L vl é
@
Teviews’ 2 rati
3/

|
|

Legend

.
e

sbunes

Fetching ' Last min v | Every 15 sec v

Feb 18, 16:07:37 ... Feb 18, 16:08:37

Namespace: bookinfo

applications, services, wol

Current Graph:
2 9apps
& 5 services
X 14 edges

HTTP Traffic (requests per second):

Total Success %Error

3.68 100.00 0.00

WOK M 3xx M 4xx MSx

HTTP - Total Request Traffic min / max:

RPS:3.60 /3.60 , %Error 0.00/0.00

.

TCP - Total Traffic - min / max:

@ Sent: 143.00 / 143.00 B/s

@ Received: 115.67 / 115.67 B/s
]
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OpenShift Serverless helps
developers deploy and run
applications that will scale up or

scale to zero on-demand.

Applications are packaged as OCI
compliant Linux containers that

can be run anywhere.
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Tech Preview 4.2
Cloud Native Development

Hybrid Cloud Serverless

RedHat = O e

OpensShift Container Platform kube:admin v

K e y Fe a tu res You are logged in as a temporary administrative user. Update the cluster OAuth configuration to allow others to log in.
%8 Administrator
Project: default +

e Familiar to Kubernetes users. Native.

e Installed Operators > Operator Details

Projects

e Scaleto O and autoscale to N based on demand & o o
e Applications and functions. Any container workload. [RS8 *

Events Project: markito-rhte +

You are logged in as a temporary administrative user. Update the cluster OAuth configuration to allow others to log in.

Application: all applications v

e  Powerful eventing model with multiple event sources.

Operators. @ spring-petclinic-bchpw-deployment  actions ~

Overview  Resources

e  Operator available via OperatorHub Workioads
e Knative v0.7.1 (vibetal APIs) e g)

e Novendorlockin %

Routes Search =
@ \

) o

west-front
° )

Networking
Name Update Strategy
spring-petclinic-behpu-deployment  RollingUpdate

o
- Namespace Max Unavalable
g \ [ p— 25% of 10 pods
ving-petcinic-behp 5% grester than 10 s
o

Learn more

https://openshift.com/learn/topics/serverless

https://redhat-developer-demos.github.io/knative-tutorial
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Quarkus

Native Java stack
tailored for

GraalVM &

OpenJDK HotSpot,

crafted from the
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INSTANNA

1st Operator
written in

Quarkus

Quarkus in Worldwide

11 results

The community is growing

) GitHub

% Star 2,297 ¥ Fork

y 4,617 Followers

VERT.X Q Eas

Eclipse Vert.x

D O

Kubernetes

Flyway’

» @Jboxfuse”

Flyway

Hibernate

Openshift

«

Neo4j

RESTEasy

u.ﬁ‘\r
L=

mongo

MongoDB

ﬂ

4

Apache
Camel

Prometheus

MQTT

Eclipse MicroProfile

Apache Kafka

g

KeyCloak

=, =]
\)// . : é p
SN | N -z
My Faces

Netty DynamoDB

’
S a {2 OmniFaces

HashiCorp

Infinispan Vault

i

Apache Tika
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DISTRIBUTED SERVICES PLATFORM

Service Service Service Service Service
CONTAINER CONTAINER CONTAINER CONTAINER CONTAINER

OpenShift Service Mesh
(Istio + Jaeger)

ANY
APPLICATION

OpenShift Container Platform
(Enterprise Kubernetes)

OpenStack Amazon Web Services  Microso ft Azure Google Cloud INFRASTRUCTURE

‘ Red Hat



Thank you

Red Hat is the world’s leading provider of
enterprise open source software solutions.
Award-winning support, training, and consulting
services make Red Hat a trusted adviser to the

Fortune 500.

Corporate: linkedin.com/company/red-hat
Developer: linkedin.com/showcase/red-hat-developer/

Corporate: youtube.com/user/RedHatVideos
Developer: youtube.com/channel/UC7noUdfWp-ukXUIAsJnSm-Q

Corporate: @RedHat
Developer: @rhdevelopers




