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1. Docker Container 7§ &£

Docker Image &?
 Image & Container
« VM & Container

« Image ¥4 U =

 Docker & Kubernetes of Openshift
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Docker & LXC

Linux LXC
*docker

LibContainer

Container
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Docker Image

Al
=

st

of 2%t 2= AS &SI Docker Formatl| Lt 2 A M

Ot

code,

runtime, Py i o

system tools,
system libraries —:/5

Image

—
= Container

J&docker
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Docker Image vs Container

Image —_ Container

. : Docker
An instance of an image ST ———
tainer |

IS called container

L J L Y

[ libvirt H LXC H Szgggﬂﬂ'

¥ ¥ ¥ ¥

Linux kernel

CYroups  pamespaces Netlink
SELinux Netfilter
capabilities AppArmor

OPENSHIFT

by Red Hat"



VM vs Docker Container

App 2
Bins/Libs

App 3

T

Host Operating System

App 1
Bins/Libs

Guest OS Guest OS

Infrastructure

Virtual Machines
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DOCker Hu b https://hub.docker.com/explore/

atiia g Q, Search Explore Help Sign up Sign in

Explore Official Repositories

e nginx 6.9K 10M+ >
GIX  official STARS PULLS DETALS
redis 4.2K 10M+ >
official STARS PULLS DETAILS
P busybox 1.1K 10M+ >
BuSEE  official STARS PULLS DETALLS
alpine 26K 10M+ h
official STARS PULLS DETAILS
ubuntu 6.6K 10M+ >
official STARS PULLS DETAILS
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DOCker HU b https://hub.docker.com/explore/

OFFICIAL REPOSITORY

httpd %

Repo Info Tags

Short Description Docker Pull Command

The Apache HTTP Server Project docker pull httpd

Full Description

Supported tags and respective
Dockerfile links

« 2.2.31, 2.2 (2.2/Dockerfile)
e 2.4.20, 2.4, 2, latest (2.4/Dockerfile)

ImageLayers.io 194 MB / 13 Layers

For more information about this image and its history, please see the relevant manifest file
( library/httpd ). This image is updated via pull requests to the docker-library/official-images
GitHub repo.

For detailed information about the virtual/transfer sizes and individual layers of each of the above supported
tags, please see the httpd/tag-details.md file inthe docker-library/docs GitHub repo.
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Dockerfile — Hello Openshift

https://hub.docker.com/r/openshift/hello-openshift/

[root@master ~J# cat Dockerfile

H|O|A O|O|X|  FROM scratch

Or=AME MAINTAINER Jessica Forrester jforrest@redhat.com
HS oty ADD bin/hello-openshift /hello-openshift

ANEYEE EXPOSE 8080 8888

Meist opel

ENTRYPOINT ["/hello-openshift”]
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Dockerfile — Hello Openshift 0] O] X| A/

#0[0|X| 49
[root@hsyangpc hello-openshift]l# docker build -t my-hello-openshift .

Sending build context to Docker daemon 6.594 MB

Step 0 : FROM scratch

Step 1 : MAINTAINER Jessica Forrester <jforrest@redhat.com>
Step 4 : ENTRYPOINT /hello-openshift

Successfully built ec2eb0e5676f

#-d-dE O|0|X| =3
[root@hsyangpc hello-openshift]# docker images

REPOSITORY TAG IMAGE 1D CREATED VIRTUAL SIZE
my-hello-openshift latest ec2eb0e5676f 40 secondsago  6.517 MB
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Dockerfile — Hello Openshift 434 Z 1}

[root@hsyangpc hello-openshift]# docker run -d my-hello-openshift
c2c82f8f8dc6h37e52eb517dd3e294d149443e04860ef0356¢c186cdd55e7df3f

# 2K AWHZ 2l Container =3
[root@hsyangpc hello-openshift]# docker ps
c2c82f8f8dc6 my-hello-openshift 3 minutes ago Up 3 minutes 8080/tcp, 8888/tcp my-hello-openshift

# 74 0| A IP HE X3
[root@hsyangpc hello-openshift]# docker inspect my-hello-openshift

"IPAddress": "172.17.0.4",...
"8080/tcp": null,
"8888/tcp": null

[root@hsyangpc hello-openshift]# curl -v 172.17.0.4:8080
Hello OpenShift!
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Hello-world

[root@hsyangpc hello-world]# docker run my-hello-world
Hello from Docker.

This message shows that your installation appears to be working correctly.
To generate this message, Docker took the following steps:

1. The Docker client contacted the Docker daemon.

For more examples and ideas, visit:
https://docs.docker.com/engine/userguide/

[root@hsyangpc hello-world]#
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Dockerfile — Apache Webserver

[root@master ~]# cat Dockerfile Apache Image A4

FROM docker.io/centos

USER root Apache Container
RUN yum -y install tar unzip vi vim telnet Eh

COPY files/jboss-ews-httpd-2.1.0.zip /tmp/
RUN cd /opt; unzip /tmp/jboss-ews-httpd-2.1.0.zip

Port Forwarding

WORKDIR /opt/jboss-ews-2.1/httpd
RUN ./.postinstall

EXPOSE 80

CMD ["/opt/jboss-ews-2.1/httpd/sbin/apachectl”,"-k","start","-D","FOREGROUND"]
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Docker Build

[root@master ~]# docker build -t ews21 .

[root@master ~]# docker images

REPOSITORY TAG IMAGE ID CREATED VIRTUAL SIZE
ews21 latest 47bd98336d1d 3 days ago 443.1 MB
docker.io/centos 6.6 12c9d795d85a 6 months ago 202.6 MB

# Container &< 2! Port Forwarding
[root@master ~]# docker run -d --privileged -p 80:80 -h webl ews21
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Apache Webserver ZIE|O|L] E=

# 2dS 0 HH O =3
[root@master ~]# docker ps

CONTAINER ID IMAGE COMMAND CREATED STATUS PORTS NAMES
dle70a6efdac ews21  "/opt/jboss-ews...I" 16 minutesago Up 16 minutes 80/tcp tender_albattani

#ZH 0|4 LR 2 B
[root@master ~]# docker exec -ti dle70a6efdac /bin/bash
[root@tender_albattani~]#
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Docker and Kubernetes of Openshift

Docker BF At 5}
ZAH IOl AMH|[A

Kubernetes € At25}H0
ZAH Ol AMH|A

Port Forwarding

ImageZ £ E
ZAH| O] 144

A 4
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ews21.test.rockplace.co.kr

Service (LB)

172.30.35.131

10.1.2.10:80,

Container / Pod 10.1.3.13:80



Docker Working flow

l [ portal.rp.com

Host 52.78.245.72:80

Docker Build

Docker Image

l [ Port Forwarding
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Docker and Kubernetes of Openshift

Clients
Openshift
portal rp.com
9 [ s s )
T s
Openshlft Node J

» [ Service (Load Balancing) }

\4

OPENSHIFT = = —

by Red Hat"




Container Management by Openshift

Docker
Image
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&

Route: ews21

QR 2RE0 YN

ews21.test.rockplace.co.kr

service: ews21
172.30.176.102

Pod

ReplicationController

DeploymentConfig

Cluster IP (VIP)E &%t
Loadbalancing

Kubernetes=
ContainerE Pod0| EOFA ZtE|

K™=l 74=2] Pod”Zt
2 =1 A=K

& J42| PodE THEX|...
01EH71| PodE HiZE 2HX|..



2. O|O|X| Ct22E 51 &
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Image Registry

« Docker Image= Image Registry0| X% =IC}.
+ Docker BHE 0|83}0] Image Registry 25 E O|0|X| &
« HMYO|ME LHEO| Private Image RegistryS 74% = QUCE

Pull Image :
Redhat Image Registry

Openshift

Redhat

Dockerhub Image
Registry

* Private Image Registry

(H AT =E)

DOCKER REGISTRY
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Image Push & Download

+ AdminO| 2% Registry 25 AL XA X|&Fst O|0|X|E Image Registry Off = ZIC}
 LHE2| Openshifto| A Image Registry2 £ E O|0|X| & 2otz == QULCE

Admin
. Image Push

> * Private Image Registry
(H MY 2HE)

DOCKER REGISTRY

Image Download
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Openshift Image Stream

« OpenshiftOf A| = ImageStream HE{Z O|O|X| & Z+2|SICE.
o StLtO| ImageStream O] = Tag”Zt CHE 0] 7HQ| O|O|X| 7t Q1 Z+2E ImageStreamTag2t
Image MetadataZ & Ct.

ImageStream \

Jboss-eap7-openshift

ImageStreamMapping

1.4 jboss-eap@sha256:474.. Image Metadata.. . o|0|X| C}REE QX U
SHEE

ImageStreamTag — 1.5 jboss-eap@sha256:312.. Image Metadata...

O|0|X| Tag (HTHEE) /

ImageStreamimage O|O|X| ID
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Image Import

+ ImageStream0i| F2|L|O| U&= O|O|X|E Ef—-—i': HHOF Openshift L S0 &%
+ ImageStream= £|Z=0f O|0|X|7} 0] UX| X2 B2 import-image & Sof| O|0|X|E XL}
- 0|0] O|O|X| & CI2EE 22 F0| = import- |mageE Soff YO|o|ER 4= ULk

oc import-image jboss-eap70-openshift:1.4 -n openshift

Jboss-eap70-openshift /
1.4 jboss-eap@sha256:474.. Image Metadata.. < ‘# ana;cl_(allkrﬁ\g?eﬁféi)glstry
o ©©o
1.5 jboss-eap@sha256:312.. Image Metadata... B
"from": {

"kind": "Dockerlmage",
"name": "registry.access.redhat.com/jboss-eap-7/eap70-openshift:1.4"
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Image Import

« import-imag 20| NodeO| = _| o= E|71|0|* = Hz #Hy
* BuildE =% OJX|E 0| 83t0f OfZ2|# 0|35 - detrt.

_(.')_I-('D
rg
=

HU o
Mo

o o

oc import-image
Openshift Master
ImageStream / * Private Image R gistry
(besseapid | |«

Y =3
Build

DOCKER REGISTRY |

| ImageStream | | ImageStream |
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3. S2I Builder O|O|X| 3 HAE o]0]X] 48

« S2I Builder OO X] &t
« S2| Builder O|O|X| Z-F 4]

. 7|E o|U|X| & HABO] HAH 0|O|X| 4N
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S2I Builder

- YEHHO = Java WAS O|DO|X|= OS Libs, JDK, WAS Engine, Application 2= O|F 0] TIC}
« O|O|X[0M HEO| X|EH 22 AO|L= &2 Application O|LC},
* Builder Image0i|= Applications CH2 20} Build & 5= U= Builder?t S0 UL}

Source Download &
Build

Builder Image

Builder
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S2I Builder

- O|O|X|Z HHO|H = HHSIH Builder 7t 2&5H0] ApplicationS CH2EE 20 22

o|n|x|2 BECH

— —

Builder Image

MZ2 O|0|X|
Builder Al
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Application Image

Builder

Application

Git




S2| Builder

« Builder Image= Git M\H{2 2 E Application2 20t 22 Application ImageE 44 $IC}.
« M=Z2 Application Image= Openshift LiF 0| Openshift Container Registry0il A& &l Lt
« Zt NodeZ Application ImageS HYZSICE.

Openshift Infra

Openshift Container
Registry
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7= o|O|x| B

- 7|& O|0[X| & HEst MZ2 O[0|X|E &= = ULt
FROM jboss-eap-7/eap70-openshift Base Image
# Scripts for troubleshooting s =g
COPY files/bin/launch/add_java_opts_append.sh /opt/eap/bin/launch/ File S Al
- # Install packages and change gclog name 7H
Dockerfile Sl = root R X ZE H
RUN sed -i "s/en_US/all/" /etc/yum.conf \ Ch=2of |7 X| A%

&& yum -y reinstall glibc-common \
&& yum clean all

# Maven Repo. Direcotry Permission o e e AbE|
RUN rm -f /opteap/standalone/deployments/activemg-rar.rar \

&& chmod -R 775 /home/jboss/scripts

# Allow arbitrary jbOSS %_x.lﬂ ﬂ%l-é-l.o;l AEI-5C|>|
USER 185
ENV LANG=ko_KR.utf8 TZ=Asia/Seoul OS XAl 9l EIQUEMH™
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7= o|O|x| B

* Dockerfiles 0|85t MZ2 O|O|X|E & -JtCt.

# docker build -t ncis-eap70-openshift:1.0 .

!

DOCKER REGISTRY
Push ' :

OPENSHIFT
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Guideline for Building Image

https://docs.openshift.com/container-platform/3.3/creating_images/guidelines.html#openshift-
container-platform-specific-guidelines

« Image TAHE

« Image0| TagE AHE5H0 FX|2E
«  Multiple Processes |1
 Image Build & YA} H|H

« Layer |23}

« Support Arbitrary User IDs

OPENSHIFT
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4. JBoss EAP 0|O|X|

+ Openshift& JBoss EAP 0|0|X|2] EF

« JBoss EAP 0|0O]|X| ZhZ HiAl

OPENSHIFT

by Red Hat"



EAP7 for Openshift 0|0|X] E%

72 g

2gLE Standalone

Admin Console 9e

JBOSS HOME /opt/eap

Al AFEIE /opt/eap/bin/openshift-launch.sh

OS Version Red Hat Enterprise Linux Server release 7.3 (Maipo)
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JBoss EAP7 O|O|X| &F A

, — 2. /tmp/src2| ItYS /$HOME/source 2 At
1. git MHZ FEH Z2 LeS 3. /$HOME/source Of2io| C|HER[HZ JBoss 2+
O|O|X|2| /tmp/src 2 = At o|x|2 2 At

/$HOME/source &t2| C|H E2|
configuration
deployments
modules

Openshift Infra

OPENSHIFT

by Red Hat"



nz
o
H»
2o

rE

AJEEnt
/usr/local/s2i/assemble

/usr/local/s2i/run

/opt/eap/bin/openshift-launch.sh
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Git vs Container It {| X

. Git B2 2t C|a =2 T}YSL ofzjet 20| HE0| [l Ea|2 ZALECH

-1
M

>
>

nx
0
El
ne

Module

OPENSHIFT
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Git Directory
/
/deployments/

/configuration/

/modules/

kol
e

war ear rar jar

war ear rar jar

eI
(standalone-openshift.xml)

ZEIE

Container Directory
$JBOSS_HOME/deployments/
$JBOSS_HOME/deployments/
$JBOSS_HOME/configuration/

$IJBOSS_HOME/modules/



5. 0|0|X| & o| 8¢t 0 F2|#|0]d 43
* Openshift Resource
* Build
« Git
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Openshift User and Project Resources

User Project

Deployment
Config

BuildConfig
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Build, Deployment, Pod nls

Status
—p Status: < Running
Deployment: ncis, #14
= LY
m Deployment o o
#14 (latest) £ Active, 1 replica 8 days ago
—
#13 v Complete 8 days ago
User Project
#12 « Complete 15 days ago
Deployment
Confi .
9 Build LH ¥
. . Build Status Duration
BuildConfig
#14 v Complete 10 seconds
—
#13 v Complete 9 seconds
#12 v Complete 20 seconds

OPENSHIFT" ==
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BuildConfig

+ BuildConfige 28 & W&S 7|¥2 2 BuildE

71X & Application B &

Git Repository URL.:
http://gitlab.test.rp.co.kr/root/ncis-eap70.git
Git Reference: master

Context Dir: simple-app

OPENSHIFT

by Red Hat’

ot

mujo
o
Am}

A28 Image / 23} Image

Build From :
openshift/ncis-eap70-openshift:1.4

Push To:

myproject/ncis-eap70-openshift:latest



Git

« OCP Builder & ®ZAX[2] &AF 7IMR7| 2ot Y22 Git HE ALETHCE.

Branch Reference= master, Context= /=2 &8 SIH git clone A| Git MH 2| 2 & S|AEZ|HK|
2 £l 22 A~A0| E2F0| HX|1 @2 Zalct
. 282 E0|H of2jet 20| Git ReferenceE BIZIO 2 =74 F|Of SHC},

= - L=

A2t MH S| AR 2A} AA0} AT 3| AER|B 2 A} (-depth=1)

Git Repository URL: Git Repository URL:
http://gitlab.test.rp.co.kr/root/ncis-eap70.git http://gitlab.test.rp.co.kr/root/ncis-eap70.git

Git Reference: master Git Reference:

Context Dir: / Context Dir: /
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6. H| == 5! = uH

 Deployment
* Rollback
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Deployment

* Deployment= Build0f| 2|5 4§ & O|0|X|S NodeZ H{ZSI| H&A|7|= AS ZotLt.

HiZ S Image HYj == gt

Image Stream Tag: myproject/ncis:latest Strategy Type: Rolling

Image”/t HAZ™M X522 H{E: yes Max Num Unavailable Pods: 25% ( %2 2 RollingHf{ &£)
2780| HHHH X532 = HZE: yes Replicas: 4 (A0 FX|2 Pod 71 )
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Rollback

* Rollback2 7|Z0] BiZHE S8 AIF2=2 0{E|# 0]
=

o
=
« Openshift= 7| & Deployment O|0|X| & 02 FX|ot1 ALE = A

HY Z Ly
Deployment Status
#14 (latest) < Active, 1 replica
#13 « Complete
#12 v Complete

OPENSHIFT

by Red Hat

Created
8 days ago
8 days ago

15 days ago

A 4

Deployments ncis #12
ncis-12
app openshift.io/deployment-config.name

Details Environment

Status:
Deployment Config:
Status Reason:
Selectors:

Replicas:

Metrics Logs

ncis
image change
deployment=ncis-12
deploymentconfig=ncis

0 current/ 0 desired

Events



7. MH| 2 2
e Manual Scale-Out

» Resource Limits

 Auto-Scaler
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Manual Scale-out

- AAE Pode| VS HEER ZFY 5 AUCL

& ncis %
770_
0.001 1
0.07 o
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& ncis

/770
0.001
0.0/

pods

#14



Resource Limit

- ZHO|H47} Z[TH= AMEE = A= CPURL Memory & A|EY &+ QUL

CPU
Request
1000 millicores ~

The minimum amount of CPU the container is

guaranteed.
Limit
2000 millicores  ~

The maximum amount of CPU the container is allowed to
use when running.

What are millicores?

OPENSHIFT
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Memory
Request
1000 MiB

The minimum amount of memory the container is
guaranteed.
Limit

2000 MiB
The maximum amount of memory the container is
allowed to use when running.

What are MiB?



Auto-Scaler

« X8 CPU AHEE0]| et Podl| =7t AtS22 S7t £ HaoHH 278 7ts5tH.

* Autoscaler Name
ncis

A unigue name for the horizontal pod autoscaler within the project.

Min Pods
1
The lower limit for the number of pods that can be set by the autoscaler. If not
specified, defaults to 1.
*Max Pods
4

The upper limit for the number of pods that can be set by the autoscaler.

CPU Request Target

70 %
The percentage of the CPU request that each pod should ideally be using. Pods will be
added or removed periodically when CPU usage exceeds or drops below this target

value. Defaults to 80%.
Learn More (3
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EAP7 Application

v NCIS @ http://ncis-hsyang.ocp.seoul.test.rockplace.co.kr
Build ncis, #14  « Complete.  Sdaysago  View Log X
E ncis has containers without health checks, which ensure your application is running correctly. Add Health Checks X
L’ ncis %
Deployment Config ncis - 7 minutes ago #15

hsyang/ncis 9dboidd

No grouped services.

(@]
%)
m

rvices are grouped with ncis. Add a service to group
' them together.
0.006

pod
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