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What’s inside?
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- Consistency
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What’s inside?

- Consistency

- Diversity

- |solation
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Building the dev env

Installing dependencies
- pIp
- or the OS packaging tool

- Or even easy_install”
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Building the dev env (cont)

How??
- everything globally
- or inside a virtualenv
- Or using conda

- Vagrant!”
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Deploying




Deploying

Where”




Deploying




Deploying




Deploying

Where”
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Virtualenvs

App A App B App C App N
venv A venv B vevn C venv N

shared system libraries and packages

OS Kernel
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When something breaks...
(V)
ITWORKS

on my machine
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Imagine...




Pack It!

| et’'s see how we can containerize it.




Docker




“Container? It's a VM!”
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“Container? It’'s a VM!”

It's not!
It's just a process
It shares the system kernel

It IS running In It's own namespace
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Containers
W
e

shared system libraries and packages

OS Kernel




Container anatomy
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Container anatomy (cont.)




Container anatomy (cont.)

Cgroups
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Container anatomy (cont.)

Cgroups

namespaces




What’s inside?

W
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- System dependencies

- Separate libs & bins

- Limited endpoints



Docker images




Docker images

Self contained




Docker images

Self contained

|solated
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Docker images

Self contained

|solated

Immutable




Docker images

Self contained
|solated
Immutable

Portable
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Docker containers

|solated process

Disposable

Running over the image FS layers (AUFS)
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(T ROFSbranch =253 farfibjdocker/autsfran/ .| +—— Urion mount
|
5 Container
; layer
-~
91e54dfb1179 AUFS branch ==>> /var/lib/docker/aufs/diff/...
d74508fb6632 AUFS branch ==>> /var/lib/docker/aufs/diff/...
Image layers
~ ®/0)
c22013c84729 AUFS branch ==>> /var/lib/docker/aufs/diff/...
d3alf33e8a5a AUFS branch ==>> /var/lib/docker/aufs/diff/...
Image )

image: docker.org



http://docker.org

Stacking = cumulative

How do we delete files?

Not re-writing them.




How we delete?

Container top layer file2 i

Image layer 2
Image layer 1 ‘ m

Image base layer ‘ file3 filed4

Docker container
(AUFS storage-driver demonstrating whiteout file)

image: docker.org l



http://docker.org

Stacking = cumulative

~AL AN win AAnlntn 'Fi|r\8f2
WAA' SR W L WAL A'A WA W L W7 A W2 A U2 B I A UZe -

Beware!

t is still cumulative,
t'll increase the size of the final image.
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“‘My data is not readonly!”




“‘My data is not readonly!”

How to handle the actual app data”?




“‘My data is not readonly!”

How to handle the actual app data”?

Volumes: Saving the state!
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Building images




Building images

- Raw product (source code)




Building images

- Raw product (source code)

- Cooking recipe (Dockerfile)




Dockerfile

FROM python:3.5

ENV PYTHONUNBUFFERED 1

RUN mkdir /code

ADD requirements.txt /code/

RUN pip i1nstall -r requirements.txt
ADD . /code/
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Dockerfile

(FROM python:B.S)
ENV PYTHONUNBUFFERED 1

RUN mkdir /code
ADD requirements.txt /code/

RUN pip i1nstall -r requirements.txt

ADD . /code/
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Dockerfile

FROM python:3.5

[ENV PYTHONUNBUFFERED l}

RUN mkdir /code

ADD requirements.txt /code/

RUN pip i1nstall -r requirements.txt

ADD . /code/
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Dockerfile

FROM python:3.5

ENV PYTHONUNBUFFERED 1

[ﬁUN mkdir /codé]

ADD requirements.txt /code/

RUN pip i1nstall -r requirements.txt

ADD . /code/
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Dockerfile

FROM python:3.5

ENV PYTHONUNBUFFERED 1

RUN mkdir /code

(ADD requirements. txt /code/)

RUN pip i1nstall -r requirements.txt

ADD . /code/
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Dockerfile

FROM python:3.5
ENV PYTHONUNBUFFERED 1

RUN mkdir /code

ADD requirements.txt /code/

(ﬁUN pip 1nstall -r requﬁrements.txt)
ADD . /code/

D ———




Dockerfile

FROM python:3.5
ENV PYTHONUNBUFFERED 1

RUN mkdir /code
ADD requirements.txt /code/

RUN pip i1nstall -r requirements.txt
(ADD : /code/)

D ———




Dockerfile

FROM python:3.5

ENV PYTHONUNBUFFERED 1

RUN mkdir /code

ADD requirements.txt /code/

RUN pip i1nstall -r requirements.txt
ADD . /code/
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We’'ll go through

- Building

- Running
- Gathering logs

- Sneaking into a container
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Build

docker build —t mihai/django-app .
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Build
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Build

docker build —t mihai/django-app .




Run

docker run —--publish 8000:8000 \
mihai/django—-app \
python manage.py \
runserver 0.0.0.0:8000
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Run
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Run
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Run

docker run —--publish 8000:8000 \
mihai/django—-app \
python manage.py \
runserver 0.0.0.0:8000
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Run (detached)

docker run —--publish 8000:8000 \
-—detach
—-—name my_django_app
mihai/django—-app \
python manage.py \
runserver 0.0.0.0:8000
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Run (detached)

docker run —--publish 8000:8000 \
-—detach,

—-—name my_django_app

mihai/django—-app \
python manage.py \
runserver 0.0.0.0:3000
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Run (detached)

docker run —--publish 8000:8000 \
-—detach

——name my_django_app,

mihai/django—-app \
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runserver 0.0.0.0:3000
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Run (detached)

docker run —--publish 8000:8000 \
-—detach
—-—name my_django_app
mihai/django—-app \
python manage.py \
runserver 0.0.0.0:8000
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Run +volumes

docker run —--publish 8000:8000 \
—-—detach
—-—name my_django_app
-—-volume $(pwd):/code
mihai/django—-app \
python manage.py \
runserver 0.0.0.0:8000
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Run +volumes

docker run —--publish 8000:8000 \
—-—detach
—-—name my_django_app

——volume S(pwd) :/code,

mihai/django-app \
python manage.py \
runserver 0.0.0.0:8000
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Run +volumes

docker run —--publish 8000:8000 \
—-—detach
—-—name my_django_app
-—-volume $(pwd):/code
mihai/django—-app \
python manage.py \
runserver 0.0.0.0:8000
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Gather logs

docker logs —-f my_django_app




Gather logs

docker logs, -f my_django_app




Gather logs

docker logs —f my_django_app




Gather logs

docker logs —-f my_django_app,




Gather logs

docker logs —-f my_django_app




Get inside the container

docker exec -1t my_django_app sh




Get inside the container
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Get inside the container

docker exec —1t, my_django_app sh




Get inside the container

docker exec -1t my_django_app; sh




Get inside the container

docker exec -1t my_django_app sh,




Get inside the container

docker exec -1t my_django_app sh




So now we have it

|solated

as Its dependencies bundled

It's disposable
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But that's not enough

IWANTMORE
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But that's not enough




But that's not enough

How about external dependencies?




But that's not enough

How about external dependencies?

How about creating a full prod-like environment?




But that's not enough

How about external dependencies?

How about creating a full prod-like environment?

No problem!
We just need more containers...
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Stack them, it's easy!
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Orchestration

D,




docker-compose.yml

version: '2'
services:
db:
image: postgres
web:
build:
command: python manage.py runserver 0.0.0.0:8000
volumes:
- .:/code
ports:
- "8000:8000"
depends_on:
- db

—



Run

docker-compose up

e



extended compose ymi

common.yml

/N

docker-compose-prod.yml docker-compose-dev.yml




Production compose

version: '2'
services:

web:
extends:
file: common.yml
service: web
command: uwsgi —--1n1 uwsgi.in1
depends_on:
- db
- nginx

—



Production?

- Service discovery (Orchestration)

- Secrets

- Logging
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Service discovery

- Compose
- Swarm

- Consul

- etcd

- /0oKeeper
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Secrets

- env vars
- volumes with secrets
- docker-vault

- keywhiz

NB: Kubernetes has it built In
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Logging

- stderr

- syslog
- Journald
- |son

- other custom logging drivers
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Docker for Mac & Windows

- Mac: xhyve

- Win: Hyper-V




Summing up!

-nvironments:

- uniform (dev, prod)
- self-contained

- properly isolated

- Immutable.
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Fin.

Thank you.
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