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Container-based Virtualization
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Container-based Virtualization
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How Container Works?

» File: process?| root directoryS #4010 &8 directoryE root
directory2 = O0|A g

» Process: container®| processs= Z2|A|7{ CtE containerdj
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Container Software

» LXC (LinuX Container)

» Developed by Parallels, IBM, Google, ...
» Written in C, Python, Lua

» Docker
» Developed by Docker, Inc.
» Written in Go

» OpenVZ: community project, written in C




Container vs VM

» Container Preferred
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LXC (LinuX Container)

» An operating-system-level virtualization environment for
running multiple isolated Linux systems on a single Linux host

» Linux kernel2 resource= XA|et & EE2[A|Z = U= cgroupsEl
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Docker

“Docker is an open platform for building, shipping and running
distributed applications. It gives programmers, development
teams and operations engineers the common toolbox they
need to take advantage of the distributed and networked
nature of modern applications.”

“Docker containers wrap up a piece of software in a
complete filesystem that contains everything it needs to run:
code, runtime, system tools, system libraries — anything you
can install on a server. This guarantees that it will always run
the same, regardless of the environment it is running in.”




Docker How to?

» libvirt, LXCLf system- nspawn Zt2 [}2 container library2 £ 3]
Linux kernel2| 71& =t 7| S0 7H:L

» Docker 0.9
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LXC? Docker?

» Docker= O{2{7}X| high-leveltt E1 52 K|
» Automatic Build: Dockerfileg At&5t0| At52 2 containerg = = US
» Versioning: gitdt 20| image?| version #2|& & = US

» Component re-use: 7| 20| £|&= imageE 02| 72| containerZ £3tA|Z
= UAZ (ex: Django?t AX|E|0 R+ imageS 7HX| 22 ara, otl& MH|ASI=
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» Sharing: docker-hubZ At&%t0 &%t containere= S = U=

» https://docs.docker.com/misc/fag/#what-does-docker-add-to-just-plain-Ixc
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https://docs.docker.com/misc/faq/%23what-does-docker-add-to-just-plain-lxc

With Tutorial!

» Docker Version: 1.7.0

» bold orange color - O] 3d 0 & AAA|AHATAH K
» sudo = =L 0| YELICH docker 20| = sudoE E 0T L!
» (shell #1), (shell #2) O| 22 AL shell2 O] 7 74 A 22t AAS|F N Q!
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Install

» OS: Ubuntu 14.04 LTS

» apt-get install docker.io (1.7 8= A& %L C})
» docker info

» http://docs.docker.com/mac/step_one/ (for Mac)
» http://docs.docker.com/windows/step _one/ (for Windows)
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http://docs.docker.com/windows/step_one/

Commands (v1.7)

events / version / info: docker2| O|HIE / H & / HHE ==

search / pull / push [IMGAGE]: docker registry hub%|A] imageE ZAM /Ct2 / Y2E
images / ps: locald|| /= image / container®| 55= =4

run [IMAGE]: O|0|X|2&2H M container2 2t

start / stop / restart / kill / rm [CONTAINER]: container= A|%f /7 &

top / pause / unpause / wait [CONTAINER]: container 2t0]| Rl= Z2MA X3| 7 B 5= HX| / SiH| /7 S=A|IHX| CH 7
save / rmi / history [[MAGE]: image s tar Lt 2 A& / A K| /7 7|
attach / export / diff [CONTAINER]: container®f| &= / Lt 2 XN &
logs / inspect / commit [CONTAINER]: container 21 £3| / &= HE Xx3| /image &4

build 7/ import / load [FILE or URL]: dockerfile 2+ Ef O|0[X| ZE 7 Mt A|AH O|O|X| - /0[0[X| 2EE
cp [CONTAINER]:[PATH] [HOSTPATH]: container® 2 £E host2 It £ A}t

port [CONTAINER] [PORT]: container®2| £7 port?t O{C|2 HZE|0] Y=X| =3

tag [[MAGE] [NAME]: imagetnanic —E[=ituunu————— I (]
login: docker registry hub0j| 21 ¢ == 7+
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Commands

>  S2t0|E0f|A O] MES| 0T =5 O 8 iLIC.

» version / search / pull / images / ps / run / start / stop / rm / top / rmi
/ attach / diff / commit / build / cp

» O AtAet 232 Chx 23 & &40 =Mt
» https://docs.docker.com/
» https://qist.github.com/nacyot/8366310
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Image? Container?

» Image Vs container = .exe Vs process = object vs class
» Image: binaries, libraries, applicationsE M X|st 5 ItYZ Ot=

» Container: imageS & 2ot AE|

» 1image -> many containers!
» run [OPTION] IMAGE

» U 7tX[Q] B import & load, search, commit, build
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Docker File System

» Union File System (Union FS)
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Docker Network

» dockero2t= 0| &9 virtual interface= hostOl| g%t
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Image import & load

» import: Bl I A|AE O|O|X| E =1, & EE= tar0| A 7FH 2
o= or A|A-0f =71atCf,

» https://docs.docker.com/reference/commandline/import/

» load: 0|0| Bt=0{ %l dockerimageE local S&0|| F=7t%tC},

» https://docs.docker.com/reference/commandline/load/
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https://docs.docker.com/reference/commandline/import/
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Image Search & Pull

» Docker registry hub 22 E imageE A4l / Ct2

» search <name> - Docker Hub%| A image 4 Al
» Docker Hub: https://reqistry.hub.docker.com/search?qg=library

» Official images + =& custom images

» Ubuntu, Debian, CentOS, etc...

» pull <name>:<tag> - ol &St= image Cf2

» docker search ubuntu

» docker pull ubuntu:latest [E]]M
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https://registry.hub.docker.com/search?q=library

Image List

» images — localof| =5
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» docker images -a
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Container Run!

» run <option> <name> <file>

» ImageZFH containerg Tt Fl, SIS containerd A filez &
-I; Interactive / -d: demon
-t: pseudo-tty / -p <in>:<out>: port forward, -P: auto port forward

-v <host-dir>:<dir>: host-dir= dirdl mount

ey VvV Vv

--name <name>: container0| 0| X|&™




Container Run!

» mkdir ~/docker/; touch ~/docker/abc.txt

» docker run -v ~/docker:./data -1 -t --name=nyang
ubuntu:latest /bin/bash

» Nyangzte O|£ 2| Container?t SiL} A4 =l
» ~/docker directory?} container 22| /data directoryZ Ot2 E &

r
» Container®| shell0| = A S 20lgt = /US

» cat /etc/issue/
» Is -al /data/
» touch /home/docker/nyang.nyang




Container List

» ps- 2= container 552 =5

=
» -a: S5 Xl container SEHA| 25 =9

» (shell #2) docker ps

» (shell #1) exit
» (shell #2) docker ps
» (shell #2) docker ps -a

» Nyang container’l 32E|JCBE .a =

D]] lrl':?.a\ll_l

r

O
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Operations on Container

» start / stop / restart / kill / rm <name>
» container A2/ EX| / A2 2R HX| 7 ALK
» Z A X2 SIGKILLS containerdf] EUi= A S &

==

» container2 X| ¥ &= image= AfA| !

» rmi <name> - imageS AHA|

» SIE imageZ 5 EH A3MF Ol container’t 17| O| & Z=XSICHH ALK 7}

» docker start nyang
» docker ps -a -




Attach

» attach <name> - containerd|| 8=

» docker attach nyang
» apt-get install git
» git --version
» Ctrl+P, Ctrl+Q
» Containerg S &06HA| %1 shell2 HMLIA of =




Copy

» Cp <name>:<container-path> <host-path>
» Container LI £2| It Z = host2 2 S A}
p SO 22k 2 E71s (28] mount Zis = AFE oA

» docker cp nyang./home/docker/nyang.nyang ~/
» Is -al ~/
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Top / Pause / Unpuase Process

» top <name> <options>
» Xl containertf] 2BFQ Z2M|A S5 E0E

» Options2 ps2| optiondt &

» docker top nyang

» pause / unpause <name>
» Containerd| = 2= Z2MAE

H
p D= T EMA0A SIGSTOP= ELH H




End of Basic Operations

» O|X| image& Ct220f container= ':'._PE_T'_, shell= ==
» O|X| attachE &3l 0{7}A O| AN A

» 0O A EZ M{OFCF NginkE Djangok= Cf Z1, A& 7tX| no-ga-da?

» containerE imageZ TI=0{A], O] image& Ar&5HAH! => commit



Diff, Commit & History

» diff <name> - image® container AtO|2| XO|& H 7|

» 7|=0| &|= image= O| containerg A4t 0|0|X|

» commit <option> <name> <img-name>
» container& commito}d imagett=7|
» -a: user info / -m: commit message

» O] 20| gite commitlt SAtSE SME0| S




Diff & Commit

» docker diff nyang

> Gitg MXIMODE TR IUO| 7}/ HAE HS 2 4+ AUS

—

» docker commit -m “add git” nyang gguggu:0.1
» Nyang containerE ggugguite= 0|£9| imageZ M %

» docker history gguggu:0.1

» docker run -i -t gguggu:0.1 /bin/bash
» ggugguit= image =25 E container= ofL| 4

» git —version




Introducing Dockerfile

» CommitE O|23A imageZ BtEH Ha|g

» ofX|Qt O} S &0o| He|okA| B
» Image= ddot= 182 ArS=2A|Z| AT
» Dockerfile= dockerimages HE=0 227t HHS B2 txtit &
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Dockerfile

FROM base-image-name
MAINTAINER name

RUN op argl arg?2 ...
ADD host-dir dir

EXPOSE port-no

CMD op argl arg? ...
VOLUME [dir]

> E

HH 2 Algligl 7|_’E images 2%
0| dockerfile
Shellof M op argl arg2 ... = A2t

Hostd| = Tt L= imagedl| =7t

Container/t &S [ EH ZEE listenot=& &
Container= 2dsl= 7|2 gt 2 A™et
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Data Volume

Dto M 20| = https://docs.docker.com/reference/builder/



https://docs.docker.com/reference/builder/

Dockerfile Example

FROM base-image-name  FROM ubuntu:latest

MAINTAINER name MAINTAINER Sam Jo <samjo@sparcs.org>
RUN op argl arg? ... RUN apt-get update

ADD host-dir dir ADD ~/docker /home/docker/file

EXPOSE port-no EXPOSE 80

CMD op argl arg?2 ... CMD ["/usr/sbin/apache?2", "FOREGROUND"]



Dockerfile Tutorial

» =H: Dockerfle= AtE25}0 djangoE servedl| == container
= IS0 2 X}

» git clone https.//github.com/alsamsla/dockerfile-
django.qit;

» cd dockerfile-django;
» docker build -t webapp .
» docker run -d -p 80:80 webapp



https://github.com/a1sams1a/dockerfile-django.git
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