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Agenda

! » What: Container, Kubernetes, Openshift
What we'll
. »  Why: Red Hat OpenShift for Developer
‘discuss today

How: Start writing Kubernetes/OpenShift

» Demo Time
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On-Prem K8s Cluster

Red Hat Integration - AMQ Streams

Provided APIs

K Kafka KO Kafka Connect

Represents a Kafka cluster Represents a Kafka Cor,

KMM Kafka Mirror Maker KB Kafka Bridge

Represents a Kafka MirrorMaker cluster Represents a Kafka Bridge cluster

Broker accessible via K8s API

IPSEC Traffic

VXLAN traffic

Cluster Nodes

Submariner
Route Agent

Submariner
Gateway Engine

Broker

iCq [rj = F

Submam\er
CRDs

Gateway Node

190

g State of the Art

Multi-Hybrid-Cloud Application

) — Operations

Public K8s Cluster + Broker

- X = ManagedclusterSet: mcsm-demo
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Submarinar
Tunnel

KD Kafka Topic

Represents a topic inside a Kafka cluster

KO Kafka Connector

Represents a Connector inside a Kafka
Connect cluster

KR Kafka Rebalance

Triggeres rebalance of replicas ina
Kafka cluster

KU Kafka User

Represents a user inside a Kafka cluster

KMM Kafka MirrorMaker 2

Represents a Kafka MirrorMaker 2
cluster

SPS Strimzi Pod Set

Internal custom resource used to
manage Strimzi pods
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ManagedCluster: mcsdemo2

OPENSIFT

Submariner Tunnel

Control Flow

Traffic Flow

Istio Sidecar Proxy



https://submariner.io
https://cloud.redhat.com/blog/set-up-an-istio-multicluster-service-mesh-with-submariner-in-red-hat-advanced-cluster-management-for-kubernetes

OpenShift for developer productivity

State of the Application Runtime

Kubernetes (extended)

discovery

Container

load-balancer

: resiliency
app logic

metrics

tracing

\ Kubernetes (ext.) /

& RedHat | intel




Kubernetes?
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kCONTROL PLANE/
Open.Tour

Orchestrate?

N

)

~

POD

10.140.4.42

[

POD

10.140.4.44 WORKER NODE/

CONTAINER
CONTAINER
IMAGE
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Open.Tour

Vanilla Kubernetes - for Developers?
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https://unsplash.com/@anniespratt?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/developers?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

n

OpenShift for developer productivity

Vanilla Linux on many servers?

Open.Tour
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Kubernetes Core Components

Kubernetes
APl server

Scheduler

‘ Kubernetes Services

Cluster
Management

COMPUTE NETWORK STORAGE

Open.Tour & RedHat | intel
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Kubernetes Core Components

Kubernetes cluster

Open.Tour

Source:

h

ttps:/kubernetes.io/docs/concepts/overview/components,

APl server
Cloud controller
manager

(optional)

Controller
manager

etcd
(persistence store)

kubelet

Scheduler

Control plane ——————~

Node

& RedHat | intel


https://kubernetes.io/docs/concepts/overview/components/

OpensShift for developer productivity

Vanilla k8s auf die Server?

14
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Red Hat OpenShift

Kubernetes cluster services

Install | Over-the-air updates | Networking | Ingress | Storage | Monitoring | Log forwarding | Registry | Authorization | Containers | VMs | Operators | Helm

& RedHat |

OpenShift .
Kubernetes Engine Kubernetes (orchestration)

- . . . 8, RedHat
= RedHat Linux (container host operating system) = Enterprise Linux

Enterprise Linux CoreOS

= = @ & oy
Physical Virtual Private cloud Public cloud Edge

15
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The Moving Target Platform Dilemma

How Do You Ensure Target Platform Consistency?

service behaves == service behaves == service behaves == service
?272? A 27?7 ?272?

Private Public Public Public
Cloud A Cloud A Cloud B Cloud N

K8sv1173 K8sv1229 K8sv 1235 K8sv 1236
Home brew E.g. AKS

Open.Tour - | | @@ RedHat | intel



https://www.opensourcerers.org/2022/07/18/the-moving-target-platform-dilemma/
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& RedHat & RedHat & RedHat &8 RedHat

Advanced Cluster Management Advanced Cluster Security Quay OpensShift
for Kubernetes for Kubernetes Data Foundation
Multicluster management Cluster security Global registry Cluster data management
Observability | Discovery | Policy | Compliance | Declarative security | Container vulnerability Image management | Security scanning | RWO, RWX, Object | Efficiency |
‘ 'C‘)eg:‘SaI:ift ¢ Configuration | Workloads management | Network segmentation | Geo-replication Mirroring | Image builds Performance | Security | Backup |
Plgtform Plus Threat detection and response DR Multicloud gateway
Manage workloads Build cloud-native apps Data-driven insights Developer productivity
Platform services Application services* Data services* Developer services
* Service mesh | Serverless + Languages and runtimes + Databases | Cache + Developer CLI | IDE
‘ gi)gri;'sart\ift * Builds | CI/CD pipelines * APl management + Data ingest and preparation + Plugins and extensions
Container Platform « GitOps | Distributed Tracing * Integration + Data analytics + Red Hat Dev Spaces
» Log management * Messaging * Al/ML * Red Hat OpenShift Local
+ Cost management * Process automation

Kubernetes cluster services

Install | Over-the-air updates | Networking | Ingress | Storage | Monitoring | Log forwarding | Registry | Authorization | Containers | VMs | Operators | Helm

OpenShift )
Kubernetes Engine Kubernetes (orchestration)

. . . &, RedHat
Linux (container host operating system) Enterprise Linux
CoreOS

e, Red Hat

Enterprise Linux

Physical Virtual Private cloud Public cloud Edge

* Red Hat OpenShift® includes supported runtimes for popular languages/frameworks/databases. Additional capabilities listed are

2 from the Red Hat Application Services and Red Hat Data Services portfolios. R d H t = t I
ope m I ou r ** Disaster recovery, volume and multicloud encryption, key management service, and support for multiple clusters and off-cluster e a In e
L]

workloads requires OpenShift Data Foundation Advanced
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https://landscape.cncf.io/card-mode?category=certified-kubernetes-distribution&grouping=category&sort=first-commit
https://landscape.cncf.io/card-mode?category=certified-kubernetes-distribution&grouping=category&sort=first-commit
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Manage workloads Build cloud-native apps Data-driven insights Developer productivity

Platform services Application services* Data services* Developer services
* Service mesh | Serverless + Languages and runtimes + Databases | Cache * Developer CLI | IDE

+ Builds | CI/CD pipelines + APl management « Data ingest and preparation * Plugins and extensions

+ GitOps | Distributed Tracing * Integration + Data analytics * Red Hat Dev Spaces

* Log management + Messaging « Al/ML * Red Hat OpenShift Local

+ Cost management * Process automation
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OpenShift for developer productivity

Einfachund
"opinionated"

“lch will doch nur coden”

Stark und flexibel

“Ich will

Kubernetes-Experte
sein”

22

Code / Debug

developer = developer

Build + Package

GIT COMMIT

Run

DEVELOPMENT ~ CONTINUOUS INTEGRATION

Any IDE +
OpenShift Plugins

Kube-Native IDE
CodeReady Workspaces

odo CLI
Simple git-push syntax

Any IDE +
OpenShift Plugins

kubectl / oc CLlIs
Machtige k8s-Kontrolle

Local /Remote Builds

OpenShift S2i: Images
automatisch mit
Sourcecode bauen

Docker/podman Build:
Entwicklerfreundlich

Buildah: Sichere Builds
Application Packaging
Helm Charts
Kubernetes-Operatoren
Ansible-Skripts

Fertige Container
deployen

Remote OpenShift

Cluster
Auf OpenShift
Anwendungen direkt
laufen lassen oder Red Hat
Dev Spaces verwenden
um Anwendungen laufen

zu lassen

Cl Build

Deploy

RELEASE

Red Hat OpenShift Local
Anwendungen lokal ohne
Internet auf OpenShift
laufen lassen

Open.Tour

Kube-Native CI
OpenShift Pipelines Cl
ist k8s-nativ und skaliert
auf O, wenn nicht
bendtigt

Classic CI
Jenkins master/slave
oder jedes andere
Cl/CD-Tool

Standard
Container normal oder
serverless betreiben

Canary / Blue-Green
Neue und alte Version
parallel betreiben und
Traffic entsprechend
routen um Ergebnisse zu
tracken
GitOps und
Continuous Delivery
OpenShift +
Anwendungskonfig in
Git, ArgoCD fur
automatisches
Deployment

& RedHat |

intel.
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How:

Start writing
Kubernetes,
OpenShift

3 Open.Tour
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OpenShift for developer productivity

Software Development Lifecycle
Disciplines, not formal, e.g. ISO/IEEE...

DESIGN DEVELOP TEST DEPLOY

PLAN VCS DEBUGGING STAGING

REQUIREMENTS PROTOTYPING UNIT TESTS Cl/CD/GITOPS
ARCHITECTURE CODING INTEGRATION APP OPS

24
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Open.Tour

Developer INNER “Loop”

/\

p

m\ > -

Validate

=

& RedHat | intel



26
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ctivity

Developer OUTER Loop

&

2 N

Ship @ Inner Loop ﬁ

-
B ¥

N e

Deploy . Il* Integrate

Build
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Open.Tour

Developer INNER “Loop”
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OpensShift for developer productivity Q u a r ku S _ Te i | VO n O p e n S h ift!

Cloud-Native Java-Runtime von Grund auf
% QUARKUS

S‘pring Developers

» Zero config, live reload
» Based on standards, but not limited, extensable

» Streamlined code for the 80% common usages, flexible for

the 20% '
» Unified configuration ,D‘ <) %
. . . O ® f
> |Imperativ and reaktiv coding e

@ a7 S
> No hassle native executable generation 4 NN

28
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https://quarkus.io/

OpenShift for developer productivity

odo - "OpenShift do!"

Run application on Kubernetes

without know how Developing using the my-nodejs-app Devfile
xS e Namespace: default
L odo version: v3.0.0-alpha2
odo project create odospringjava
Project 'odospringjava' is ready for use
New project created and now using project: odospringjava
mkdir odospringjava
el e o = Deploying to the cluster in developer mode
odo create java-sprin T,
Devfile Object Validation Waiting for Kubernetes resources [3s]
Checking devfile existence [43820ns] SynCing _Files into the Container‘ [339m5]

Creating a devfile component from registry: DefaultDevfileR

Validation Building your application in container on cluster [4s]
Executing the application [1s]

Validating if devfile name is correct [86855ns]

Starter Project
Downloading starter project springbootproject from https://

Your application is now running on the cluster
Please use ‘odo push’' command to create the component with sour _ Forwar‘ding _Fr,om 127 @ e 1.4@961 -> 399@

odo push

Validation

laTiiating the Geviite [13i632h8] Watching for changes in the current directory /Users/user/express
Press Ctrl+c to exit "odo dev' and delete resources from the cluster

Creating Kubernetes resources for component odospringjava
Added storage m2 to odospringjava
Waiting for component to start [6s]
Waiting for component to start [29ms]

Applying URL changes
URL 8@80-tcp: http://8080-tcp-odospringjava-odospringjava.apps.ocp4.devworkshop.cc/ created

Syncing to component odospringjava
Checking files for pushing [1ms]

Syncing files to the component [323ms]

Open.Tour & RedHat | intel
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Operator Framework

- RedHat
— OpenShift
Container Platform

& Administrator

Home

Overview
Projects
Search
Explore

Events

Operators

OperatorHub

Installed Operators

Workloads
Serverless
Networking
Storage
Builds
Monitoring

Compute

wo

Open.Tour

Project: jupyter-scipy

OperatorHub

i
»
[+
o

karsten v

Discover Operators from the Kubernetes community and Red Hat partners, curated by Red Hat. You can purchase commercial software through Red Hat Marketplace . You can install Operators on your clusters to provide

optional add-ons and shared services to your developers. After installation, the Operator capabilities will appear in the Developer Catalog providing a self-service experience.

AlMachine Learning
Application Runtime
Big Data

Cloud Provider
Database

Developer Tools
Development Tools
Drivers And Plugins
Integration & Delivery
Logging & Tracing
Modemization & Migration
Monitoring
Networking
OpenShift Optional
Security

Storage

Streaming & Messaging

Install state
Instalied (3)

Not Installed (439)

Provider type

Dad Lat G2\

All Items

Community

3scale APl Management

3scale Operator to provision
3scale and publish/manage APIs

Community

AP| Operator for Kubermetes

API| Operator provides a fully
automated experience for cloud-
native API management of...

Community

)

Java-Developer? Hier schauen https://javaoperatorsdk.io/

Community

A akka

Akka Cluster Operator

Run Akka Cluster applications on
Kubernetes.

® o Community

@

APlcast

APlcast is an AP! gateway built on

top of NGINX. it is part of the
3scale API Management Platform

P Community

Community

Alvearie Imaging Ingestion
Operator

The Alvearie Imaging Ingestion
provides a collection of
components for extending..

‘,' Community

Apicurio Registry Operator

Deploy and manage Apicurio
Registry on Kubernetes,

Community

141 items

We Community
<

5
o

Apache Spark Operator

An operator for managing the
Apache Spark clusters and
intelligent applications that spa..

ﬁ Community

Apicurito Operator

Manages the installation and
upgrades of apicurito, a
small/minimal version of Apicurio

‘ Community
intel

& RedHat
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Serverless -
. Functions .

Open.Tour

IDE Tooling - Products

OpenShift Connector

Supports OpenShift Local 2.5.1
Supports odo 2.5.1
Components using Default Devfile Registry
Improved Get Started Workflow

< =N
L 8=
eclipse

Knative/Functions Extension

Support Serverless Function Workflow
Support Node, Quarkus, Go, Python language
Support s2i builder images
Support on-build cluster (in progress)

< B

Tekton Pipelines Extension

Support latest Tekton Pipelines 0.35.0
Support latest Tekton Triggers 0.20.0
Support latest tkn cli 0.24.0

< B

IntelliJ K8s Extension

Continue Kubernetes support on IntelliJ
Cluster resource error management
Diff viewer for local and remote K8s resource

& RedHat | intel



Red Hat OpenShift Dev Spaces (Formerly known as CodeReady Workspaces)

Workspaces container based
web-IDE (Theia) based on VSCode
Debugging, Language-Support
container based

Extensions like Snyk zur Code-Controll

Resources

32

Detailed Blog on Whats in V3.0

Revamped Documentation

How to Install - Red Hat OpenShift Dev Spaces is
available with OpenShift 4.10 onwards

How to Upgrade

Open.Tour

& RedHat | intel


https://developers.redhat.com/articles/2022/04/01/codeready-workspaces-scales-now-red-hat-openshift-dev-spaces#changes_to_the_workspace_engine
https://access.redhat.com/documentation/en-us/red_hat_openshift_dev_spaces/3.0?extIdCarryOver=true&sc_cid=701f2000001OH6kAAG
https://access.redhat.com/documentation/en-us/red_hat_openshift_dev_spaces/3.0/html/administration_guide/installing-devspaces
https://access.redhat.com/documentation/en-us/red_hat_openshift_dev_spaces/3.0/html/administration_guide/upgrading-devspaces?extIdCarryOver=true&sc_cid=701f2000001OH6kAAG#upgrading-crw-2.15-on-openshift

OpenShift for developer productivity

devfile

schemaVersion: 2.2.0 - name: outerloop-build
metadata: image:
name: java-springboot imageName: java-springboot-image:latest
version: 1.1.0 dockerfile:
attributes: uri: docker/Dockerfile
alpha.dockerimage-port: 8081 buildContext:
displayName: Java Spring Boot rootRequired: false
description: Java Spring Boot using Maven - name: outerloop-deploy
tags: ["Java", "Spring"] attributes:
projectType: "springboot" deployment/replicas: 1
language: "java" deployment/cpuLimit: "1eem"
provider: Red Hat kubernetes:
parent: uri: outerloop-deploy.yaml

id: java-springboot

registryUrl: "https://registry.devfile.io"

components:

- name: outerloop-build

- - https:/devfile.io/

commands:
- id: build-image
apply:
component: outerloop-build
- id: deployk8s
apply:
component: outerloop-deploy
- id: deploy
composite:
commands:
- build-image
- deployk8s
group:
kind: deploy

isDefault: true

‘RedHat ] intel


https://devfile.io/

OpenShift for developer productivity PO d m a n D eS kto p

Containers and Kubernetes for application developers

> Run anywhere: Windows, Mac and Linux PP MM Podman Desktop
Containers © Create container
> |nstall and keep-up-to date Podman Engine Images @B
ol optimistic_goldber:
> Build, test, run and inspect containers o sSibems L
1] jolly_volhard SRERELIO/IENERY/STE REEESE
Command State Ports
. . . . . httpd- NN PORT:
> Configure and work with container registries fotgroun  "NNING. (500
Terminal
> Readiness for enterprise: Proxy, VPN configuration (3ven s "l toral]| dodr e, 1678 et 5.9 batt e
> Deploy containers to Kubernetes L s

6921 X 2 0:00.01 top

> Run and work with OpenShift/Kubernetes Local

> Extensible container engine provider and plugins coostsvaereres 711/ soc st/ apsces I

34
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OpenShift for developer productivity
OpenShift Extension for Docker Desktop

Easily Build and Deploy Containers to OpenShift

@ Containers ! Apps

Detect Kubernetes environments - & it
& Volumes OpenShift

Login into cluster i Deploy to OpenShift
esensions G : Context-Name-from-Kubeconfig $

Na mespace Selection Do Telepresence ;es:ir‘;"“::‘ /-~ x T com:808 Login into cluster
£ obiskusage Project: project-nome Change Project

Change Context
* Explore Docker Hub

Selection of local containers
S openshift

. . ® s
Push image to Registry -

@ Add Extensions

Deploy to cluster

Easy access to Kubernetes with DevSandbox

Open.Tour & RedHat | intel
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Build

& RedHat | intel



OpenShift for developer productivity

Developer Console

Resourcen festlegen!

Project: mdprea +

RedHat Search

] OpenShift
Cont: Platfo

- Y Name « | quarkug

-

Project: mdpfea
<[> Developer
Resource @c:mﬁgMap x o Name quarkus X Clear all filters

+Add

ConfigMaps core/v
Topology [ Resources 0 ~ ] Y Name

Monitoring Create ConfigMap

[ No resources selected ]

Search

Select one or more resources from the dropdown.

Name 1 Size

Name T Namespace Size Created quatkiis-qulckstattsd-ca 1
@D quarkus- @ mdprea 1 & Jul5,2021, 1:42 AV

quickstarts-1-ca quarkus»(uucks(ans-‘--qluk)ai»ca 1
@ quarkus-quickstarts- @ mdprea 1 S 5, 2021, 11:42 AM @ quatkisepilikatarts:i-eyacontiy o

T-global-ca o N
quarkus-quickstarts- @ mdprea o} @ Jul 5,2021, 11:42 AN, ¥

1-sys-config

Deployments scpsvi © Add to navigation W I IS) M en CI Setze n!

Create Deployment

uo
— Name 1 Namespace Status Labels Pod selector ‘ R -
Ot T edHat | Inte
p e m o‘u r @ quarkus- mdprea 1of 1 pods a...=quarkus-quic.. Q, app=quarkus- s )

quickstarts appkube..=quar... quickstarts

app.kub.. =quark._

37
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Helm on OpenShift

Helm Chart
(templates)

H)E.ﬁ" B @ @
Values (T T Releases Q @

(configs) =

Image
Repository

OPENSHIFT

Key Features

» Integration with the developer console to enable self-service consumption of Helm Charts from the
developer catalog

»  Simpler way to extend available Helm Charts available in the Developer Catalog with a form based
approach which is getting more discoverable too.

»  Configure custom Helm Chart Repositories at cluster level

& RedHat | intel
OpemTour »  Configure custom Helm Chart Repository at namespace level, which requires less permissions ’



OpenShift for developer productivity

Service Binding Operator

Red Hat
OpenShift

You are logaed in as a temporary administrative user. Update the cluster OAuth config

¢*» Developer

Project: my-test w

+Add
Developer Catalog > Operator Backed

Key Features &

Topology Operator Backed

Browse for a variety of managed services that are installed by cluster administrators. Cluster administrators can customize the conte

l |pd ates import com.nebhale.bindings.Binding;

import com.nebhale.bindings.Bindings;

I Allitems All items
import java.sql.Connection; )
> Blog pOStS and demOS import java.sql.DriverManager; DRERE Q Filter by keyword... AZ ~ Group by:None v
Other

import java.sql.SQLException;

leveraging Service
Binding Operator along
H ublic ic void main(String[] args) {
Wlth ACK ContrO”er 4 Bln:::;[] binginp,s =S;ind§ngs.fror‘lSrzrvi(eBi‘"dingh‘oot()j
indings = Bindings.filter(bindings, "postgresql");
from AWS' :F :midingz.l:ngfh l=1§) éh e postaresaly

System.err.printf(“Incorrect number of PostgreSQL drivers: X¥d\n", bindings.length);
System.exit(1);

public class Application { Service binding @

Bindable (1) (\ Operator Backed
)

Postgres Cluster
Pravided by Crunchy Data

PostgresCluster is the Schema
for the postagresclusters API

» Support of the latest }
version of Service STt S Rl R

if (url == null) {

Bindlng SpeCIfICatlon System.err.println("No URL in binding");

System.exit(1);

Bindable

. }
> Improvementsin
Connection conn;

OpenShift Developer try {

conn = DriverManager.getConnection(url);

COﬂSO'G and OdO, On } catch (SQLException e) {

System.err.printf("Unable to connect to database: ¥s", e);

leveraging Service System. et (1)
Binding

& RedHat | intel

Open.Tour
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https://servicebinding.io

What's New in OpenShift 4.11

OpenShift for developer productivity

OpenShift Pipelines

H as ©

Add Git Repository

>  OpenShift Pipelines 1.8

» External database supportin Tekton Hub

» Pipelines on Arm architecture (Tech Preview)

— Search or jump to Pull requests Issues Marketplace Explore

» Pipelines as code enhancements

& siamaksade [ quarkus-app Put

<> Code

»  Trigger multiple pipelines for Git event

° updated push pipeline

»  GitLab and BitBucket support

»  CLI commands for configuring webhooks - e
> Manual and third-party triggers S
> Dev Console enhancements
»  Configure Git repositories with pipelines as code e _‘ u - '
>  Create GitHub App for pipelines as code : e - ‘rm
e :
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OpenShift for developer productivity O p e n S h |ft G Ito pS

>  OpenShift GitOps 1.6

» ArgoCD 24

»  ApplicationSets (General Availability)

> Notifications (Tech Preview)

» Secret management guide

» Custom pluginsin Argo CD

» Single sign on updates to Dex syntax

» Support for running on IBM Power and IBM Z
» Encrypted comms with Redis

» Dev console deployment history

Open.Tour

DIFF DESIRED MANIFEST

1 apiVersion: argoproj.io/vlalphal

2 kind: AppllcatlonSetI é-
3 metadata:

4 annotations:

argocd.argoproj.io/sync-wave:

creationTimestamp: '2022-03-31T

generation: 3
labels: tome v
nn kitharnatac in/asnctanras g

{"apiversion":"argoproj.io/
t
r
1

Application my-app-2 has been
kubectl. kubernetes.io0/last-ay Successfully synced Add label

What's New in OpenShift 4.11

o &

W

Jun 23

“

Application my-app-2 has been successfully synced at 2022-

when: app.status.operationState.phase in ['Running’]
trigger.on-sync-status—unknown: |
- description: Application status is 'Unknown'
send:
- app-sync-status—unknown
when: app.status.sync.status == 'Unknown'
trigger.on-sync-succeeded: |
- description: Application syncing has succeeded
send:
- app-sync-succeeded
when: app.status.operationState.phase in ['Succeeded']
ConfigMap

adata-

at: <no
ation=true .

sessfully synced at 2022-




Optional section marker or title

Demo Time
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Developer

Join Red Hat Developer.
Build here. Go anywhere.

B youtube.com/RedHatDevelopers in linkedin.com/showcase/red-hat-developer

f facebook.com/RedHatDeveloperProgram , twitter.com/rhdevelopers


https://www.facebook.com/RedHatDeveloperProgram
http://youtube.com/RedHatDevelopers
http://twitter.com/rhdevelopers
https://www.linkedin.com/showcase/red-hat-developer/

[your@sandbox ~1% lscpu

~ RAM: 7GB

. Storage: 15GB
Time limit: 3@ 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 .
without setup or configuration. L) R .—= RedHat
Developer



u twitter.com/RedHat
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