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OS-Level Virtualization

» OSTHXIS Z00| AT T Q{OIA THAIEIE AN

» Linux: cgroups, namespace
cgroups: CPU, H|22|, C|AZ |/0 S Az
namespace: PID, hostname, HER3, IPC, OIUA|AH S 22|
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Docker
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Image / Container
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Exercise

» Docker &X]|
 https://docs.docker.com/install/

» $ docker search ubuntu
- O|O|X|Z A

» $ docker pull ubuntu:bionic
*  Bionic(18.04) HXQ| ‘ubunty’ O|0|X|E CIREE


https://docs.docker.com/install/

Exercise

» $ docker run -i -t -d —-name hello ubuntu:bionic /bin/bash
* hello2l= 0|22 ubuntu ZAH|O|HE 2= /bin/bash A1&H
* |.Interactive, t: tty, d: daemon

» $ docker ps -a
. BE 0| 22 £3

=1

» $ docker attach hello
* hello0| stdio ¥Z& (ctrl + p ) ctrl + g £ detach)
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Exercise

» $ docker exec —-i -t hello /bin/bash
hello®M /bin/bashS Aglistl stdio HA



Image 4 — Dockerfile

» Dockerfile: O|0|X|Z d-dol/| $lot O
-  FROM (O|0|X|E) : £ O|0|X|Z22F A&}
«  COPY (a2) (Et7)) : E0/IYUS AAM IHUZ SA
- RUN (B30 : HH®E MY
« WORKDIR (EH) : EH EHZE 0|5
- ENV (Z])=(Z) : etZHSE 47

« ENTRYPOINT [“echo”, “hello”] : Z4H|0|{ F+= A| echo hello &34

» $ docker build —-tag O|5:HH .
- O|E:HXOZ T 0|0|X| M4



Image A — Dockerfile

» Multi-stage Build
- O|0|X|E ZE5HH |XIot7| {laH...
TEAOCM MH|AS ZESH|
2TAIOM 1A 2] Z=TE 7142 O|0]X| PHS7|

«  OEA]?
FROM (O|0|X|H) AS (0|E)
COPY --from=(0|E) (&) (EZ)
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Image 4 — commit

» $ docker commit (Z1E|O|L]) (O|O|X|)
A7 ABIZ OIDIXIZ K2}
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DockerHub

» DockerHub : =7 O|0|X|Z0| S2t= X
https://hub.docker.com

» 0fR B2 0|0|X|S0] O]2] ==L

I LS —



https://hub.docker.com/

Exercise

» $ cat Dockerfile
FROM node:current-alpine

WORKDIR /usr/src/app
COPY package®.json ./

RUN npm install
COPY . .

EXPOSE 3008
ENTRYPOINT ["npm", "start"]

» $ docker build --tag slink-app:1.0 .



Union Mounting

» Union Mounting
* Readonly IfYUA|AEISO| | ayerE &= 7
« 1oL} ofLfe| MUAAEIXNT HO[A =
* overlayfs2
« ex) Alpine Linux + nodejs + -
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Volume, Bind

»  ZAH|O|L{7} A E I 7|2 MO 2 HIO|HE AH|E
- [M2tM EX ClHERIE SAEN XMEdte SMS HBE (-v)

» Volume
» L7} &dfot= SE0| W-E HIO|E7F K& E
. /var/lib/docker/volume/ o] =X}
e $ docker volume

» Bind
o 12| SAEQ| HIIE AH|O|H{)| OFRES!
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Networking

» bridge
- Z2|= HELQH, docker0 EEIX| (7]&)
« expose : IEE & (-p 8080:80 : S0S0EEES S0REZ L&)

» host (——net=host)
« SAEQIZE2 HESRI AIE

» container (——net=container:(hash))
- LCIZ2 AH 0|2} Z2 HIEYF AR

» none
.+ 2420 E A

—




Reboot Policy

»

»

»

»

»

AH=O 2 ZAH|0|HE AlSHE 2 912 (——restart)

no
XS MAIRS AE0HK] HEa

on—failure

QFEE ZOH TYA|X

always

1 FERA MAIZ (R SO[H 7 THAIZIA] Z0] THA|ZY)

unless—stopped
always2Z ZX|2H HX|E|H =7 THA|ZHHE 20| XHA|ZF X



Multi—Process

» service
* service my-service start

» supervisord
* supervisord.conf, supervisord as entrypoint

» multl container
« = 02 HHO|HE £t2]?
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How To

» yaml| II¥= otLt TS0 285 N
* docker-compose.ym|

O?J

» $ docker-compose up
 $ docker-compose up -d : HEOZ Al3H

» $ docker-compose down
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docker-compose

» Version

» Services

» volumes

» networks

» configs, secrets



docker—-compose / Service

»

»

»

»

»

»

»

»

»

build / image
environment
networks

ports

volumes
entrypoint
container_name
depends_on
restart



version: '3.3°

services:

webmail:

image: roundcube/roundcubemail:1.4.x-apache

restart: always

environment:
- ROUNDCUBEMAIL DEFAULT_HOST=ss1://mailserver
- ROUNDCUBEMATL_DEFAULT PORT=993
- ROUNDCUBEMAIL SMTP_SERVER=tls://mailserver
- ROUMNDCUBEMATL_SMTP_PORT=465
- ROUNDCUBEMAIL SKIM=elastic
- - ROUNDCUBEMAIL DB_TYPE=pgs=ql
- ROUNDCUBEMAIL DB_HOST=mailserver-db
- ROUNDCUBEMAIL_DB_USER=webmail
- ROUNDCUBEMATL_DB_PASSWORD=
- ROUNDCUBEMAIL_DB_MAME=webmail

ports:
- 28613: 80
volumes:
- ' fconfig/webmail/ : fvar/roundcube/config’
- '"fetc/letsencrypt/: fetc/letsencrypt/:ro'
networks:

mailserver:
depends_on:
- mailserver-db

- mailserver



volumes:
mail_forwards:
mail_spool:
mail_aliases:
mail_state:
mail_logs:
memeers_db:

mailserver_db:

secrets:
memvers_secret:

file: ./ fconfig/memvers/local config.js"

networks:
MEMVErs :

mailserver:



Exercise

» $ cat docker-compose.yml
version: '3’
services:
slink:
image: slink-app:1.0
restart: always
environment:
PORT: 8080
volumes:
- ./links.json:/usr/src/app/links.json
ports:
- 3009:8080

» $ docker-compose up
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