




Motivation

Your release blew
u p in production

But it worked
on my machine

Then weill ship your
m a c h i n e i n p r o d u c t i o n

Withous Docker:

• "To ser up the development environment
install Postgres, MongoDB, and run these
5 scripts. Oh wait, you are on Windows?
Then also change these configurations!"

• "To deploy the application you need a server
running Ubuntu. Run this Ansible playbook
to install the dependencies and configure the
system, then copy the binary and run it with
these options."

With Docker:

• "docker compose up"

• "docker run (options) container _image"



History
In the beginning there were physical machines (bare metal)..

Issues:

• difficuls maintenance due to dependency hell
c.g. apps require different versions of bins & libs

• low resounce utilization
due to limited no, of applications that can coexist

• isolation
c.g. apps can interfere with each other

• siose startup / shutdown / reboot
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History
In the beginning there were physical machines (bare metal)..
...then virtual machines were created (type 1 and type 2)

Issues:

• difficuis-maintenance due to-dependency hell
eg apps require different versions of bins & libs

• low resonne nilization
due co limited no of applications that can coexist

• isolation
og apps-can interfere with each other

• stone strip /shutdoron / redoes

• waste of resources
c.g. operating systems need to be replicated in each VM
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History
In the beginning there were physical machines (bare mecal)...
..then virtual machines were created (type I and type 2)
Finally, containers were invented, by building up on key features of Linux kernels
Issues:

• difficult-maintenance due to-dependency hell
eg apps require different versions of bins &e libs

• low reseneme stilization
due to limited no-of applications that can coexist

• isolation
App A

eg-apps can interfere with each other

• stone strip /shutdoron / redoes

• waste of resources
c.g. operating systems need to be replicated in each VM

App App B App B

Container runtime (inclades a Linus keme)

Handware



containers



fearns of Linux kernel







Docker (desktop)
architecture

docker (command line) d o c k e r d   ( d o c k e r   d e a m o n )

N e s e t e n s i t l e t t e s

registry manager

Cont. 2 Image 3

credentials helper

Anslogy:
containers - o b s c t s



Hello world
To install docker (on Linux, MacOS, Windows) go to https://docs.docker.com/get-docker
a n d   d o w n l o a d   a p p r o p r i a t e   d i s r i b u t i o n   ( c - g   y o u   c a n   r e l y   o n   W i n d o w s   S u b s y s t e m   f o r   L i n u x )

Now play with it!

> docker (container) run hello-world

w c h e a n e w w a t e e r o e n t i n e e l c t e n n e d u e n t e e t i i n e t e k o r a r h e

N o t e multinle containen can he creatod from the xume imves, each with its oam ID and name

> docker run - d - p 8080:80 - - r n httpd

(run in the backgeouod)
port binding
T w k t . t h . n o n t s n t t e l

Kcmores d o n t e n e e h t e e





Persistence o f data
Data created or modified in a container is not persistent: it is lost if container is stopped or deleted!

2 mechanisms to enforce persistence

s a v e d a t a t o e x t e r n a l v o l u m e o r o k Commit modifications to new image



Save data to external volume or DB







C o m m i t modifications to new imagd







Composing
Let us try to combine components and build a simple RESTful web service...

Frontend HTTPGET Bockeed
koahox:8380

DBMS

Flask

Pychon redis



Python





Composing
Let us try to combine components and build a simple RESTful web service...

Frontend HTTPGET Bockeed
koahoez:8300

DBMS

Flask

Pychon redis
Finally, we merge!



Finally, we merge!



Networking
Containers exist inside specific networks, which help isolating services or connecting them together.

Docker provides built-in nerworks...



Docker provides built-in nerworks...





Networking
Containers exist inside specific networks, which help isolating services or connecting them together.

Docker provides built-in nerworks.. ...and custom networks can also be created



...and custom nerworks can also be created





docker

image

c o n t a i n e r

compose

network

ls
rm
pull

lise local images
remove local image
download repository image

ls/ps
rm
create
start
e x e c

commit

list all/running containers
removes a concainer

Emates a new container from images L runmake a container start
crecute command within container S
save container changes to image

build
create
start

create
connect
disconnect

build multi-container service
create a new service instance
make a service start

点


