30paHHble rnaBbl
MHPOPMAaTUKN

NEKUMA 2




Docker

Docker

OCHOBHbIE KOMaHbI
Dockerfile

Docker Compose
Docker Networking

A S




PasBepTbiBaHWE NPUNOXKEHUN -
MoHoONUTHaA apxnuTekTypa

User Interface

g Uscrneeriace |8

Business Layer

Data Interface

L T L T

Monolithic Architecture




PasBepTbiBaHWE NPUNOXKEHUN -
MuKpocepBUCHaa apxXUTeKkTypa

Microservice

Microservice Ul
Microservice Microservice Microservice

3 | H
e &

Micro-services Architecture




Pa3BepTbiBaHME NPUNOXEHUN —
KOHTenHepHaqa apxuTekTypa




Fa3dBepTrbliBaHWE NMPUITOKEHNN —
KoHTenHepbl vs BupTyanbHble

MalLUWHbI

Operating System (Host OS)

Caer [z | |aws |
L
Docker Engine
| Operating System Host 05) _|




Docker

Docker - 3TO nnatdopma Ansg cosgaHnd, COBMECTHOro
MCNONb30BaHUA 1 3anycka npunoXeHnm B KOHTEUHepPaXx.




Docker - [lonne3aHble cCbInKku

.. https://www.docker.com/ - opuymanbHbIN canuT
(ycTaHOBKa/QoKymMeHTauuns)

). https://hub.docker.com/

. https://k21academy.com/docker-kubernetes/docker-networking-diff
erent-types-of-networking-overview-for-beginners/




Docker

e Yny4ylLleHne nopTMpyemMoCcTu NPUnoXxXeHnn - BO3MOXHOCTb
3anycka npakTnyecku sesae

e 3aLUuTa CUCTEMDI

e OpraHM3oBaHHOCTb 3aBMCUMOCTEN - Mbl Bcerga byaem
3HaTb

YTO Y HAC CTOUT BHYTPU KOHTENHepaA




Docker

e be3onacHoCTb

e JlerkoBeCcHOCTb

e [lopTnpyemMocTb

e MacwtabupyemocTb
e Crabas cBA3HOCTb




Docker - ApXuUtekTypa
B Clent pe

: docker build wentes|  docker daemon

A
\\
s

L

docker pull ;“ / Containers

docker run ,./

J

openstack.

- y \




Docker - 13onauma pecypcoB B
KOHTENHEpPE

e PID namespace — UaeHTUMmKaLmsa NnpoLeccoB U N3 BO3MOXHOCTEN
® UTS namespace — XOCT h JOMEHHOE NMH
e MINT namespace — nsonsauuna qannoBov CUCTEMBI

® IPC namespace — KOMMYHMUKaLIMA MPOLIECCOB Yepes pasaensiemyto
namsaTb

e NET namespace — U30MNALNSA KOHTPOMNNEpa CETEBOro UHTepdenca
e USR namespace — 130M15LUNS NONb30BaTENEN
e chroot() — KOHTPOJSIb MECTOMNOSOXEHUA KOPHSA panyioBOUN CUCTEMDI




Docker - Docker Engine

container image
manages manages
Client
docker CLI
network REST API data volumes
Server |
manages docker daemon manages

4




Docker

YctaHoBKka: https://www.docker.com/

Docker Desktop
CLI




Docker — OCHOBHbIe KOMaHAbI

C:\Users\ANNA>docker

UTOObLI YyBUAOETL
OCHOBHbIE KOMaHAbI
Docker MOXHO B
KOMaHOHOW CTpokKe
HabpaTb: docker

Usage:

Options:
--config string

--context string

- -debug
--host 1list
--log-level string

docker run —help —
crnipaBka no
KOMaHAe run

--tls
--tlscacert string

--tlscert string

--tlskey string

--tlsverify
-v, --version

docker [OPTIONS] COMMAND

A self-sufficient runtime for containers

Location of client config files (default
"C:\\Users\\ANNA\\.docker™)

Name of the context to use to connect to the
daemon (overrides DOCKER HOST env var and
default context set with "docker context use”
Enable debug mode

Daemon socket(s) to connect to

Set the logging level

("debug” |"info" | "warn” |"error”|"fatal")
(default "info")

Use TLS; implied by --tlsverify

Trust certs signed only by this CA (default
"C:\\Users\\ANNA\\.docker\\ca.pem")

Path to TLS certificate file (default
"C:\\Users\\ANNA\\.docker\\cert.pem")

Path to TLS key file (default
"C:\\Users\\ANNA\\.docker\\key.pem")

Use TLS and verify the remote

Print version information and quit




Docker — Docker Desktop

@ Containers Containers i feedback =

A container packages up code and its dependencies so the application runs quickly and reliably from one computing environment to another. Learn more

& 'mages

i Volumes

@) DevEnvironments eeta

Extensions BETA

Run a Sample Container

@ Add Extensions

Try running a container: Copy and paste this command into your terminal and then come back

docker run -d -p 80:88 docker/getting-started l_n




Docker — OCHOBHbIe KOMaHAbI

docker run -d -p 80:80 docker/getting-started

Ecnu Bo3HMKaeT owmnbka from daemon, TO HY>KHO OCTaHOBUTbL CINYX0y Beb-nybnukaumn W3SVC B gucnetyepe
3agad

C:\Users\ANNA>docker run -d -p 80:49154 docker/getting-started
ab4caf9715094aed89a5cbad8ae5ca3b7d879db518a3634eae8cb2ce711d116062

docker: Error response from daemon: Ports are not available: exposing port TC
P ©0.0.0.0:80 -> 0.0.0.0:0: listen tcp ©0.06.0.0:80: bind: An attempt was made t
0 access a socket in a way forbidden by its access permissions

\ANNA>docker run -d -p 80:80 docker/getting-started
3t767fc13dBa728fceb61991t54e791ca25581665eeb832bldce2d4fd




Docker — Containers
docker run -d -p 80:80 docker/getting-started

Docker Desktop  Upgrade plan Q search ([CHiHK & & Sonh @
@ Contairers Containers cie reaack @
A container packages up code and its dependencies so the spplication runs qu ckly and relizbly from one computing 2nvironment to ancther. Learn mose

& 'noges
g Volumes .
S J» Only show running containers Q. Search :
@) Dev Environments eera

m NAME IMAGE STATUS PORT(S) STARTED ACTIONS
Extensions EBETA : = b

0 @] o e docker;getting-stzrted:latest Running 80:80 3 1minute ago = El

4e166bc2¢170 [[)

@ Add Extensions @® Viewdslais

[ Copydocker run
B3 Openintarminel

i1 Pause

¢ Restart
E Open with browser




Docker — OCHOBHble KOMaHAbI

OTKpbITb KOHTEMHEP B bpayaepe:
Open with browser — n3 Docker Desktop
BeecTtun B bpay3sepe — localhost:80

W dockerl abs Getting Started Q, Search

Getting Started e
Getting Started
Getting Started
Our Application
Updating our \pp The command you just ran
Sharing our App
Persisting our DB Congratulations! You have started the container for this tutorial! Let's first explain the command
Using Bind Mounts that you just ran. In case you forgot, here's the command:
— ] Multi-Container Apps ————————




Docker — Images

Docker Desktop  Upgrade plan

Q search (CIHK & & Sonn @

Images Give leadback 15

0 Containers
Animage is a read-only temolate with instructions for creating a Docker container. Learm more

& 'moges

i Volumes

LOCAL REMOTE REPOSITORIES

Last refiesh Never c

4 ny n BETA . lona

@ DeV CRYNONhemS Refresh to s2e disk usage | iMages

Extensions BETA : o = :

(® Add Extensions
[0 n~ame 1AG STATUS CREATED SIZE ACTIONS

docker/getting-started ’ _
] Je‘w"’(’gﬁmf% latest Inuse 7 days ago 4696 ME » 2
@ Viewdetals

s Pull




Docker — OCHOBHble KOMaHAbI

C:\Users\ANNA>Docker info
Client:
Context: default
Debug Mode: false
Plugins:
buildx: Docker Buildx (Docker Inc., v©0.9.1)

I - compose: Docker Compose (Docker Inc., v2.13.0)
>docker info p pose ( ,

dev: Docker Dev Environments (Docker Inc., v0.0.5)
r1()11f12351 b1+{ () () extension: Manages Docker extensions (Docker Inc., v0.2.16)
sbom: View the packaged-based Software Bill Of Materials (SBOM)

e (Anchore Inc., 0.6.0)

Il()}<EBF)€3 scan: Docker Scan (Docker Inc., v0.22.0)
>dOCker |mages —_ Server:

Containers: 1

Running: 1

06 O6pa3aX Paused: ©

Stopped: ©
>dOCker pS Images: 1
>d0cker PS —a C:\Users\ANNA>docker images

Server Version: 20.10.21
REPOSITORY TAG IMAGE ID CREATED SIZ
O KOHTeMHepa docker/getting-started latest 3e4394f6b72f 6 days ago 47MB

C:\Users\ANNA>docker ps
CONTAINER ID IMAGE COMMAND CREATED STATUS PORTS NAMES
4e166bc2c1760 docker/getting-started "/docker-entrypoint..."” 19 minutes ago Up 19 minutes ©.0.0.0:80->80/tcp hardcore_shirley

1



Docker — OCHOBHble KOMaHAbI

[IpocMOTp NoroB KOHTEMHEpPA (N0 UMEHU NN nAeHTUdUKaTopy

)

>docker logs name | id
>docker logs --tail <number> <container_id>
>docker logs --tail 4 fb54fd336bc4

1) --follow, -f - norn B peanbHOM BpeEMEHWU;
2) --timestamps, -t -nokasbiBaTb BpeMs (timestamp) nepen
Ka)XOoW CTPOYKOU Nora;




e’ f I\ | Wy INE | W 11 iV R H'II\JI

KOHTEenHepa

lrun

pause
—eee 3

—
unpause

Paused

- _

AL l start Tl stop

f"' v 4 . .". m : R . ~"3
\F)G“G“!Nj}/ Af— MSNK"meij
\_'/ 4 " .\\_-/ >

/




>C
>C
>C
>C

>C

Docker — OCHOBHble KOMaHAbI

OC
OC
OC
OC
OC

cer stop <CONTAINER ID>
cer start <CONTAINER ID> docker start e7cb6065b188

Ker pause<CONTAINER |
er unpause<CONTAINE

cer restart<CONTAINER

D>
A} docker pause e7cb6065b188

D> docker unpause e7cb6065b188

>docker image rm 1d6d4f4c152 docker restart e7cb60655188




Docker — Pause vs STOP

docker pause nocbinaet SIGSTOP curHan Bcem npoLieccam B KOHTENHeEpPE
docker stop e nocbinaet SIGTERM curHan rmaBHOMY MpoLeccy B KOHTENHepe
(PID=1) 1 cnycTHa Kakoe-To Bpem4 SIGKILL.

SIGTERM — curHan 3aBepLueHuns. 1o ymornyaHmio Ncnosb3yeTca YToobl
3aBepPLUNTb MPOLECC, HO OHU MHOrdAa MOTYT ObITb NPOUTHOPUPOBAaHLI. Ero
Heobxoanmo obpabaTbiBaTb, ECIN Ba)XXHO MPOBECTU OYUCTKY UCMOMNb3YEMBbIX
pPeCcypcos.

SIGKILL — curHan npuHyguTernbHOro 3aeeplueHusd. Vicnonobayertca ang
He3aMeannTenbHOro 3aBepLleHuns npouecca. OTcroga crneayer, YTo o
HMKaAKOM OYNCTKE PECYPCOB U peydn ObITb HE MOXET.

SIGSTOP — curHarn nay3abl. CurHan He MOXET ObITb OTIIOBIEH U
NPOUrHOPUPOBAH NpunoxxeHmem. VIcrnonb3yetca Ans KOHTPONs Hag




Docker — dockerhub

@ python - Official Image | Docker X +

« > C O & https://hub.docker.com/_/python B 2 % © & = 0O o o

Explore Repositories Organizations Help ~ ‘m)) :

Explore Official Images python

python

() DOCKER OFFICIAL IMAGE - ¥ 1B+ * ¥¢8.3K docker pull python

Python is an interpreted, interactive, object-oriented, open-
source programming language.

Overview Tags




Docker — dockerhub

C:\Users\ANNA>docker pull python
Using default tag: latest

latest: Pulling from library/python
32de3c850997: Pull complete
fald4c8d85a4: Pull complete
c796299bbbdd: Pull complete
81283a9569ad: Pull complete
66b38700e7fb: Pull complete
0f67f32c26d3: Pull complete

1022a26932d4: Pull complete

47dd72d73dba: Pull complete

251882f6cd8b: Pull complete

Digest: sha256:256990a809al15bb6a3e387fec72dead20:
Status: Downloaded newer image for python:latest
docker.io/library/python:latest




Docker — OCHOBHble KOMaHAbI

C:\Users\ANNA>docker images

Images give feedback =

9 Sl - POS T TORY TAG IMAGE ID CREATED SIZ

Animage is a read-only template wit fefela C=I¥f-I-2u el sT-EE-2 -1 o -To lates 3e4394f6b72f 12 days ago 47MB
python 75cc8d87cc34 13 days ago  932MB

LOCAL REMOTE REPOSITORIES

—_—————e——
Refresh to see disk usage ZIimages Last refresh: Never (¥

Q =
NAME TAG STATUS CREATED SIZE ACTIONS
docker/getting-starte . ¢ In use 13 days ago 4696 MB b
3e4394f6b72f [[)
e latest Unused 14 days ago 931.8MB »

75cc8d87cc34 ID




Docker — OCHOBHbIe KOMaHAbI

Containers cive feedback

A container packages up code and its dependencies so the application runs quickly and reliably from one computing en\ . r-. , J r—l \/ — h O r—l
another. Learn more . \ — \ -

)\.

B Only show running containers Q

| NAME IMAGE STATUS PORT(S)

E] Q‘ AMICORe Al docker/getting-started:lates Exited 80:80 &
4e166bc2c170 [

] @ gret. ok python:latest Exited

c50cadb9451b [
O VTRV docker ps -a

CONTAINER ID IMAGE COMMAND CREATED
‘ NAMES
8d36159fd9c docker/getting-started:latest "/docker-entrypoint..." 19 minutes ago X1 (@) 18 minutes
flamboyant_edison
python:latest
objective borg
58cadb9451b ython "python3™ 1 minutes ago X1 (©) minutes

python3" 25 minutes ago X3 (0) minutes

great_nash
e166bc2c1706 docker/getting-started "/docker-entrypoint..." / X1 (0) 19 minutes
hardcore_shirley



Docker — 3anyCcK KOHTEUHepA

Gocker ruD—o

Docker looks
for the image
on this
computer

Y

Is it
installed?

The container
IS running!

Docker creates
a new container
and starts
the program

Yes

Docker

searches
Docker Hub
for the image

The image

layers are

installed on
this computer

Is it
on Docker
Hub?

Yes

Docker
downloads
the image




Docker — OCHOBHbIe KOMaHAbI

3anycTnuTb 006pa3 B UHTEPAKTUBHOM pPEXMNME (-it)

C ykazaHueM nMeHn ans KoHTenHepa (--name MyPython)
docker run -it --name MyPython python

C:\Users\ANNA>docker run -1t --name MyPython python
Python 3.11.1 (main, Dec 21 20622, 18:32:57) [GCC 10.2.1 20621061106] on linux

Type "help”, "copyright”, "credits” or "license” for more information.

>>> 142

-

ﬁ] MyPython
745dc9e4d03f I

python:latest Running 1 minuteago = : Y




Docker — OCHOBHbIe KOMaHAbI

BepHyTbca B Docker:
<Ctrl+d>

3anycTuUTb CO34aHHbIN KOHTENHED:
docker start MyPython

ers\ANNA>docker




Docker — OCHOBHbIe KOMaHAbI

Ubuntu
>docker pull ubuntu

>docker run -it --name MyUbuntu ubuntu
C:\Users\ANNA>docker run -it --name MyUbuntu ubuntu
root@f625b704290e: /# 1ls
bin 1ib 1ib32 1ib64 1ibx32
sbin
root@f625b704290e: /# cd media

root@f625b704290e: /media# touch file.txt
root@f625b704290e: /media# 1s

file.txt

root@f625b764290e: /media#




Docker — Dockerfile

# Comment
INSTRUCTION arguments

HTML + CSS + JS

Nginx +
Alpine Linux

Nginx +
Alpine Linux

Ubuntu

obpa3s ana cbopku BeO-npunoxexHue CTaTUYECKUn canTt



Docker — Dockerfile

FROM

WORKDIR

COPY

EXPOSE

RUN

CkadmBaemMbi 0bpa3s (MOXHO yKasaTb BEPCULO)
Pabo4as nanka

dannbl N3 BaLLEro NPoeKTa, KOTOpblE KOMUPYKOTCS Ha XOCT
MaLUMHY (Kakne pannbl OyayT BbINOMHEHBLI 3a CYET
BO3MOXXHOCTEN 0bpa3sa)

[MopT anga npoekTta. byoet pabotaTb B TOM crny4ae, ecriv B
obpase ecTb JIoKasnbHbIN CEPBEP

KomaHaa, BbinonHgemasi ogmH pas npu cbopke BCero
KOHTeUHepa. Vicnonb3yeTca Anga yctTaHOBKU B KOHTEUHEP
NaKkeToB.




Docker — Dockerfile

LABEL MeTa,El,aHHble. Hanpumep — cBegeHus o ToM, KTO co3farn U noaaepxmsaeT obpas

ENV [lepeMeHHble cpeabl

ADD KonupyeT paunrbl U Nanku B KOHTEUHEP, MOXET
pacnakoBbIBaTb fioOKalbHbIE .tar-gpannbl

ARG 3aaeT nepeMeHHble ans nepegavn Docker BO BpeMsi COOPKU
obpasa

ENTRYPOINT KomaHOa c aprymeHTamm A4nsd Bbi3oBa BO BPEMS BbINOSTHEHUSA
KOHTeUHepa. ApryMeHThbl HE nepeonpenensitoTcs.

EXPOSE YkasbliBaeT Ha HE0OX0OMMOCTb OTKPbITb NOPT
VOLUME Co30aéT TOYKY MOHTUPOBaHUSA AN paboTbl C MOCTOAHHbLIM
XPaHUIULLIEM |




Docker — Dockerfile
https://hub.docker.com/ /python

FROM python:3
WORKDIR /usr/src/app

COPY requirements.txt ./

RUN pip install --no-cache-dir -r requirements.txt
COPY .

CMD [ "python", "./your-daemon-or-script.py” ]




Docker — Dockerfile

FROM python
COPY . /python
WORKDIR /python

CMD [ "python™, "./yourScript.py” ]




FROM python:3.7.2-alpine3.8

LABEL maintainer="user@gmail.com”

# YcTaHaBnMBaeM 3aBUCUMOCTHU

RUN apk add --update git

# 3agaem TekyLLyo pabo4vyro ANPEKTOPUIO
WORKDIR /usr/src/my_app_directory

# Konnpyem Ko 13 riokanbHOro KOHTeKCcTa B paboyyto
OVpeKkToputo obpasa

COPY ..




# 3agaem 3HavyeHne nNo ymosn4vaHuio anga nepemMeHHou
ARG my_var=my_default_value

# HacTpanBaem komaHAay, KOTopas omkHa ObiTb 3anyLlieHa B
KOHTENHepe BO BpeMs! ero BbINOSHEHUS

ENTRYPOINT ["python", "./app/my_script.py", "my_var"]
# OTKpbIBaeM MopThl

EXPOSE 8000

# Co3gaem ToM AnNa XpaHeHust JaHHbIX

VOLUME /my_volume




Docker — Build

docker build [options] path | url

options - BCe onuun OOCTYMHbI NO
https://docs.docker.com/engine/reference/commandline/b

uild/
path - NyTb K KOHTEKCTY COOPKM
url - url N0 KOTOPOMY HaxOOUTCA KOHTEKCT COOPKM




Docker — Build

> docker build .

> docker build d:/DockerTest

C:\Users\ANNA>docker images
REPOSITORY TAG IMAGE ID CREATED SIZE

-
—

{none> <none> 55b906549b758 14 seconds ago 932MB

>docker run ID
>docker run 55b90549b758

C:\Users\ANNA>docker run 55b968549bp75
Hello!!!!




Docker — Build

C YKasaHneM UMEHU 1 Tara
> docker build d:/DockerTest -t web-app:1.0.0

IMAGE ID CREATED SIZE

e362499a450%e¢ 39 minutes ago 932MB

3anunTb B yOaneHHbIV PENO3NTOPUN
> docker push web-app:1.0.0




Docker — Docker Compose

o docker-compose.ym|
? php
# docker-compose.yml| .1

mariadb:]

: 12345
12 '
f yadmi
lway




CobpaTtb NpoekKT
>docker-compose build

3anyCcTUTb KOHTEUHEP
>docker-compose up
OCTaHOBUTb MPOEKT
>docker-compose down




Docker — Docker Compose

® http://localhost:8080/index.php?route=/server/sql o 2
phpMyAdmin
\ REle0 %6

PhPMgAdmfn Hepaewee WaBpanHoe

dobpo noxanoBaTb B phpMyAdmin

© OCHOBHbIE HacTpoWukun
— & Coapate B[]
- i i Wamenu

— | information_schema & WamennTs napons

) mysql

{ fAzbik (Language)

ConocTaBneHue KOAMPOBKN COSAMHEHUA: &)
1 performance_schema

. sys

Pycckwit - Russian v utfémb4_unicode_ci

& LononHuTensHele HacTPOitkv

{ AeTopuzauusa & }

Cepeep: Hactponkun BHELWWHETO BUAAa

Monw3oBaTens: root

&’ Asuik (Language) @

Pycckuit - Russian v
Mapons: eseq
& Tema

(Asropusauua)

pmahomme]




aocker-compaose.)




Docker — Docker Compose

PS D:\DockerTest\app> docker compose build
[+] Building 1.7s (8/8) FINISHED

>docker compose up




Docker — Docker Compose

Images Give feedback =

An image is a read-only template with instructions for creating a Docker container. Learn more

LOCAL REMOTE REPOSITORIES

Refresh to see disk usage 3 IMmages Last refresh: N
Q, Search
NAME TAG STATUS CREATED SIZE ACTI
:gﬂ;f:c%m o st In use 23 minutes ago 41007MB  »
:g%?g:g:;i;‘r[' latest In use 15 days ago 510.56 MB »
ya latest In use 29 days ago 538.01MB »

74846891290f lf




Docker — Docker Compose

Containers cue feedback =

A container packages up code and its dependencies so the application runs quickly and reli
another. Learn more

2 Only running Q -
NAME IMAGE STATUS PORT(S)
vg app - Exited
@ P! app-phpilat Exited 8081:80
2bb7e9b0deed [ =

@ Phemyadminl o vadm Exited 8080:80 [
a264b37252e2 [[

B db-1 I ————————————
mysal:lates Exi
d6298f7cbc99 I mysqliates Exited




Docker — Docker Compose

@ http://localhost:8080/index.php?route=/server/sql o 2 W

phpMuyAdmin ¢ -5 C 0 @ http://localhost:8081

dobpo noxanoBaTtb B phpMyAdmin

Hellooooo Anna!!

{ fAzbik (Language) }

Pycckuit - Russian v

{ Aetopuzauua ©

Cepeep:

Monb3oBaTens: root

MNapone: esses




&€ 5 C 1Y @ hitp:/flocalhost:8080/index.php?route=/&route=%2F

® 7 Cepeep: db

> 2 v ©»00

i Basbl gaHHbIX | L] SQL (g Cocrosume =7 YueTHble 3anucu nonb3oBaTenei = kcnopt & Wmnopr  #° Hactpoitkm ¥ Ewe

OCHOBHbIE HACTPOWKN

& WamennTs napons

utfémb4_unicode_ci

= ConocTtaeneHue KOAMPOBKM COSAUHEHNA. &)

&7 LononkuTensHele HacTpoiiki

v

Hactpoliku BHELLHEro BUaa

&’ Asbik (Language) @

&b Tema pmahomme v

Pyccxumit - Russian v

View all |

Cepsep 6a3 gaHHbIX

» Cepeep: db via TCP/IP
* Tun cepeepa: MySQL
» CoepvHenue cepeepa: SSL He ucnonsayerca &

» Bepcua cepeepa: 8.0.31 - MySQL Community Server -
GPL

» Bepcua npotokona: 10
» [Monb3oeartens: root@172.19.0.4
» Kopupoeka cepeepa: UTF-8 Unicode (utf8mb4)

Beb-cepBep

Apache/2.4 54 (Debian)
Bepcua knmenTa 6azsl ganHbix: libmysgl - mysqind 8.0.26

PHP pacwwupenue: mysqli @) curl @ mbstring @
Bepcua PHP: 8.0.26

phpMyAdmin

o Wudopmauua o eepcun: 5.2 0 (akTyansHo)

o [loxymeHTauua




Docker — XpaHunuula gaHHbIX

[1o ymon4yaHuto Bce dpannbl, KOTOPble CO30al0TCA B KOHTENHEPE, XPaHATCSA B
cneunanbHOM 3anucbiBatoLLEM CIOE KOHTEMHEPA. OTO 3HAYUT:

1) laHHbIe He Bbyay cylwlecTBoBaTb 0€3 KOHTENHEPA, N AaHHble OyAeT OYeHb
CITOXXHO HaWUTWU, ECINIM OHM NOHAO00ATCA APYromMy NpPoLIeCCY;

2) 3anuncbliBaloLLIMX CNOU TECHO CBSI3aH C XOCT cUCTEMOW. [lepeMecTuTb aTn
OaHHblE Kyaa-To OyaeT HENPOCTO;

3) [lns 3anucu B 3TOT CIIoM HEOBXOAMMbI cneunanbHble gpanBepa.
LOpanBep Oonsa xpaHunuuia npegocrtaBnaeT 0obeanHEHHYIO pannoByto
CUCTemMy, Ucnomnb3ysa A4po NUHyKc. aHHbIM 4ONONHUTENBHbIN CNOW
abcTpakumm 3amennseT NPomn3BoaANTENbHOCTD.




Docker — XpaHunuiia gaHHbIX

Container 1 Container 2

- docker




Docker — Volume

2 TUNa:
1) volumes;
2) mount binds;

Takke, ecnu Bbl paboTaeTe Ha Linux, TO MOXHO
ncnornb3oBaTb tmpfs mount. Ecnn

Ha windows, TO MOXHO MUCMOJ1b30BaTb MMEHOBAHHbIE
[MOTOKW.

PekomeHayeTca ncnonb3oBaTb 1-M TUM, TO €CTb



Docker — Volume

A container with Storage (hard drive)
two volumes
@/bmd/volume EiNc:MouREVome » /some/specific/directory

Docker-managed space
/managed/volume COEREE HanageGVE I = fvar/lib/docker/Vfsidir/<some volume |D>

av,

\

av

X




Docker — Volume

[TpenmyllecTtBa Volumes Hag mount binds:

1) ¥ volume npoLe co3gaTtb Ppe3epBHYIO KOMUIO NN NEPEMECTUTL €€;
2) ynpaenaTb docker volumes MOXXHO Yepes docker CLI 1 docker API;

3) docker volumes paboTatoT Kak Ha linux, Tak n Ha windows;

4) bonee 6e3onacHbIV LWAPUHT volumes MeXay KOHTeNnHepamu;

5) Ans volumes MOXHO UCMONb30BaTb pa3fiMdHble ApanBepbl, KOTOPbIE
MO3BONSAOT XPaHUTb volumes Ha yaarneHHbIX MallnHax unm B obnake,
LMdppoBaTh UX U MPEeaOCTaBAAT APYryo dYHKLMOHANbHOCTb;

6) HoBble volumes MOryT Npe3anonHATbLCA KOHTEMHEPOM MpPU cTapTe
(yaoOHO, 4YTO He Hado BblAaBaTh Ky4y NULLHMX NpaB).




Docker — Volume

CosnaTtb Volume

>docker volume create <volume-name>

Yaoannutb Volume

>docker volume rm <volume-name>

Cnuncok Volume

>docker volume Is

PS D:\DockerTest\app> docker volume create volumeTest
volumeTest

PS D:\DockerTest\app> docker volume ls

DRIVER VOLUME NAME

local 57588215146115d8aad%b3861dd56c897d0e16256661

local volumeTest

PS D:\DockerTest\app> docker volume rm volumeTest
volumeTest

PS D:\DockerTest\app> docker volume ls

DRIVER VOLUME NAME

local 575882151146115d8aa%b3861dd56c897dBe16256661




Docker — Volume

Co3natb docker volume 1 3anNyCTUTb KOHTEUHEP ANA XpaHEHUS Noros
NPUNOXEHUS:

>docker volume create app-logs
>docker volume s

>docker run -v app-logs:/usr/src/app/log




[Mogkntoyaem cepBuc anst padboTtbl ¢ 6a3on AaHHbIX postgres, django, python u
co3gaeM npoeKkT

'-.C "‘b . -5

WORKDIR fusr/srs/app
COPY requirements.txt ./

pip install -r requirements.txt




[Mogkntovaem cepBuc anst padboTtbl ¢ 6ba3on AaHHbIX postgres, django, python u
co3JaeM rnpoekKT

docker-compose.ymi




[Mogkntovaem cepBuc anst padboTtbl ¢ 6ba3on AaHHbIX postgres, django, python u
co3JaeM rnpoekKT




[Mogkntovaem cepBuc anst padboTtbl ¢ 6ba3on AaHHbIX postgres, django, python u
co3JaeM rnpoekKT

> docker-compose run django django-admin startproject djangoApp .

v VOLUMES

> djangoApp

db.sqglite3
docker-compose.ym|
Dockerfile
manage.py

requirements.txt




[Mogkntovaem cepBuc anst padboTtbl ¢ 6ba3on AaHHbIX postgres, django, python u
co3JaeM rnpoekKT

> docker-compose run django python manage.py migrate

> docker-compose run django python manage.py createsuperuser

PS D:\DockerTest\volumes> docker-compose run django python manage.py createsuperuser
[+] Running 1/0

- Container pgdb Running

sername (leave blank to use 'root’): admin

mail address:

Password:

Password (again):

Bypass password validation and create user anyway? [y/N]: y
Superuser created successfully.




@ @ %)@ » =

django

Django administration

The install worked successfully! Congratulations!
Username:
You are seeing this page because DEBUG=True is in your

settings file and you have not configured any URLs.

Password:
O Django Documentation

Topics, references, & how-10's
LOG IN

¢» Tutorial: A Polling App

Get started with Django




Django administration

Username:

admin

Password:




€ 5 C (0 @ htip//localhost8000/.. o B 1© &+ © & = O O :

Django administration

WELCOME, ANNA. VIEW SITE / CHANGE PASSWORD / LOG OUT

Site administration

AUTHENTICATION AND AUTHORIZATION

Groups + Add # Change

Users + Add # Change

Recent actions

My actions

None available




[MTogkrtovaem cepBuc anga padboTtbl ¢ 6a30M JaHHbIX postgres,
django, python 1 co3gaem NpoeKT

> docker compose down

> docker compose up

JlornH napornb coxpaHsTes B volume




Docker networklng
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Docker networking

#
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Docker networking
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Docker networking - Bridge

db

web

eth0: 172.19.0.2 eth0: 172.19.0.3

@

eth0: 192.168.1.2
| 8000
B [




Docker networking - Host

eth0: 172.17.0.2

ethO: 10.0.0.254

eth0: 192.168.1.2




Docker networking - Overlay

external network
L
pets-overlay



Docker networking - Macvlan

eth0: 192.168.10.2

eth0: 192.168.20.2

i

eth0.,10 eth0.20

external network

VLAN 10: 192.168.10.1 VLAN 20: 192.168.20.1



Docker networking - None

‘'m

docker run --network none <containerName>
docker run --network none docker/getting-started

192.168.1.2




Docker networking — OCHOBHbI€ KOMaHAbl

docker network CnpaBka 0 KoMmaHaax

Manage networks

Commands:
connect Connect a container to a network
create Create a network
disconnect Disconnect a container from a network
inspect Display detailed information on one or more networks
1s List networks
prune Remove all unused networks

rm Remove one or more networks




Docker networking — OCHOBHbI€ KOMaHAbl

docker network Is  JINCTUHI BCeX ceTen Ha TEKYLLEM XOCTe

PS D:\DockerTest\volumes> docker network ls
NETWORK ID NAME DRIVER SCOPE
4d4acB804aate bridge bridge local

09daadg4c2ad host host local
6988ce2ee335 none null local




Docker networking — OCHOBHbIE KOMaHbl

docker network inspect <networkType> Nony4nTb BCE NOAPOOHOCTUN O

TUMNMe CeTu
PS D:\DockerTest\volumes> docker network inspect bridge

|
{
“Name”: "bridge”,
"Id": "4d4ac804aate38ee59%ed3bcb0848001001979a28e844d2cfcO0747092b%b6a8d",
"Created”: "2023-01-06T08:24:04.14424697",
"Scope”: "local”,
"Driver”: "bridge”,
"EnableIPv6”: false,
"IPAM": {
"Driver”: "default”,
"Options™: null,
"Config": [

J
L

“"Subnet”: "172.17.0.8/16",
"Gateway”: "172.17.0.1"




Docker networking — OCHOBHbIE KOMaHbl

docker network inspect <network>  nony4nTb Bce NOAPOOHOCTU
O TUMe ceTu

"Internal”™: false,
"Attachable™: false,
"Ingress”: false,
"ConfigFrom™: {

“Netwopk" : nn
1

J>

"ConfigOnly”: false,

"Containers”: {

"ba3801eb81b75bcdf1331e70aa5273e8b5460d2cc9504831abe15213e3160910" : {

"Name”: "frosty keller”,
"EndpointID": "4208d7f49d043a3e835e953126425e28213e649e564e0e35986dab5eaa2638ce”,
"MacAddress”™: "02:42:ac:11:00:02",
"IPv4Address™: "172.17.6.2/16",
"IPv6Address™: ""

1
J

}s

"Options”: {
"com.docker.network.bridge.default bridge”: "true”,
"com.docker.network.bridge.enable icc”: "true”,
“com.docker.network.bridge.enable ip masquerade”: "true”,
"com.docker.network.bridge.host binding ipv4™: "0.0.0.0",
"com.docker.network.bridge.name”: "docker®”,

"com.docker.network.driver.mtu”: "15008"

1
J2

"Labels™: {}




Docker networking — OCHOBHbI€ KOMaHAbl

docker network create —driver <networkType> Co3naTb ceTb
<networkName>

docker network create <networkName> [1o ymon4yaHuto bridge

networkType = bridge | overlay | host | none

PS D:\DockerTest\volumes> docker network create --driver bridge itisgood network
2858deelf6bb8et93bbfb54abb7+9155a7d691360301208b2fdce09226c72d145

PS D:\DockerTest\volumes> docker network ls

NETWORK ID NAME DRIVER SCOPE

4d4ac804aafe bridge bridge local
09daad94c2ad host host local
2858deelf6bb itisgood network bridge local
6908ce2ee335 none null local




Docker networking — OCHOBHbI€ KOMaHAbl

docker run -it -d 3anyctntb Docker-kOHTEUHEP
--network=<networkName> httpd B CO3aHHOU CETU

PS D:\DockerTest\volumes> docker run -it -d etwork=itisgood |
d3832441647581ﬁc62ad1729(61982459bd2782988349ce9beea34fd692C9b79

PS D:\DockerTest\volumes> docker network inspect itisgood network

|

"Containers”™: {
{ "06d393cdf3doBateads5dbsSb115cde8%e47
"Name™: "itisgood network”, "Name”: “"clever lovelace”,

"Id": "2858deelf6bb8efo3bbfb54abb7+9155a7d69136030120b2fdce®9226c72d145" "EndpointID": "2427971cf0ba78124
"MacAddress”: "02:42:ac:12:00:032

1

J

"d30324416475011162ad1729c61982459b¢
"Name"”: "cranky mestorf”,

"EndpointID”: "ed616271a83cdcalé




Docker networking — OCHOBHbI€ KOMaHAbl

docker network disconnect <networkName> OTKJTHOMUTb CETb OT
<containerName> KOHTENHepa

D:\DockerTest\volumes> docker network disconnect itisgood network cranky mestorf
PS D:\DockerTest\volumes> docker network inspect itisgood network

|

r
1
"Name”: "itisgood network”,
"Id": "2858deelf6bb8ef93bbfb54abb7+9155a7d691360301208b2fdce09226c72d145",

“Containers™: {
"06d393cdf3deBatead5db5b115cde89e477b54
"Name”: "clever lovelace”,
"EndpointID”: "a427971cfOba78124364
"MacAddress”: "02:42:ac:12:00:02",
"IPv4Address™: "172.18.0.2/16",
"IPv6Address™: ™"




Docker networking — OCHOBHbI€ KOMaHAbl

docker network prune YOanuTb Bce CETU, K KOTOPbIM HE NOAKMOYEH HU
OAWH KOHTENHEP

docker network rm Yaoanutb ceTb C UMeHeM networkName
<networkName>




Docker networking — TP KOHTENHEPA B OOHOW
CEeTIU

> docker network create myNet
> docker run -it -d --name A1l --network myNet alpine ash

> docker run -it -d --name A2 --network myNet alpine ash

> docker run -it -d --name A3 --network myNet alpine ash

PS D:\DockerTest\volumes> docker container ls

CONTAINER ID IMAGE COMMAND CREATED STATUS
9abd32bla3la alpine “ash” 39 seconds ago Up 38 seconds
bcccbbalabe3 alpine “ash” 50 seconds ago Up 49 seconds
0fe2b43611d8 alpine About a minute ago Up About a minute




CETU

NOAKJTIOYNTBCA K J'I}O60My N3 KOHTeVIHepOB N NPOMNMHIroBaTtb AiBa APYrmnx, Ncnosib3ysd nM4 KOHTeVIHepa

PS D:\DockerTest\volumes> docker container attach A2
/ # ping -c 2 Al

PING A1 (172.19.0.2): 56 data bytes

64 bytes from 172.19.0.2: seq=0 ttl=-64 time=45.574 ms
64 bytes from 172.19.0.2: seqg=1 ttl=64 time=0.075 ms

--- Al ping statistics ---

2 packets transmitted, 2 packets received, 6% packet loss
round-trip min/avg/max = ©.075/22.824/45.574 ms

/ # ping -c 2 A3

PING A3 (172.19.0.4): 56 data bytes

64 bytes from 172.19.0.4: seq=0 ttl=64 time=21.773 ms

64 bytes from 172.19.0.4: seg=1 ttl-64 time=0.084 ms

--- A3 ping statistics ---
2 packets transmitted, 2 packets received, 6% packet loss
{roung-trip min/avg/max = ©.084/106.928/21.773 ms




